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Lecture 1 ESS 3rd semester

Outline of development of the digestive system — a revision

(MICROSCOPIC STRUCTURE OF THE ORAL MUCOSA)

MICROSCOPIC STRUCTURE OF THE ESOPHAGUS, STOMACH,
AND SMALL AND LARGE INTESTINE

HISTOPHYSIOLOGY OF THE INTESTINE AND BLOOD
CIRCULATION



Digestive system consists of

@ the alimentary canal - oral
cavity, oropharynx, esophagus,
stomach, small and large intestines,
rectum and anus

(@ associated glands - salivary
glands, liver and pancreas

function is to obtain from ingested
food the metabolites necessary for
the growth and energy needs of the
body

food is digested and transformed into
small molecules that can be easily
absorbed through the lining of
alimentary canal

Pharynx

Oesophagus

Liver

Stomach
Duodenum
Transverse colon
Ascending colon
Descending
Small intestine
Caecum
Appendix
Sigmoid colon
Rectum

Anus




Outline of development of the digestive system

Development of the alimentary canal:
it constitutes during the 4th week from 3 separate embryonic anlages (organs):

the stomodeum (primitive mouth) — develops on the cephalic end of the
embryo, is limited by 5 frominences (frontonasal, 2 maxillary, 2
mandibular) - ectoderm

the primitive gut - arises by incorporation of the dorsal part of the yolk sac
into embryo during cephalocaudal and lateral folding of the embryo
gut is connected to the yolk sac by means of the vitelline
(omphalomesenteric) duct - endoderm

the proctodeum (anal pit) - develops on the caudal end of the embryo
between future bases of lower limbs - ectoderm
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primitive gut
foregut

midgut

cloacal membrane

proctodeum




Segments of the primitive gut:

- foregut

- midgut
- hindgut

gut is suspended from the ventral
and dorsal body wall by
mesenteries

the dorsal mesentery — caudal
end foregut — hindgut
the ventral mesentery — shorter

during further development
midgut rapidly grows in length to
form 2 loops (duodenal and
umbilical), rotates and leaves
even the abdominal cavity
(physiological herniation)

membranes are temporary structures and soon are ruptured — all three segments
become continuos

Amrolic cavity

Angiogenic cell cluster memt-ang

Foregul Hinagut

Heart tube

Liver bud
Tracheabronchal diverticulum

Rests of P et : Allantois

buccoph Hry‘ﬂ.‘}q‘-.'\lf
mambrand- g

Amniolic cavity itallare chact




Pharyngeal
pouches

Pharyngeal gut
Tracheobronchial
diverticulum

Esc;phagus
Stomodeum

Pancreas
Primitive
intestinal
loop
Urinary bladder
Cloacal
membrane

Lesser

Bare area

of liver ©MEMUM  Dorsal

mesogastrium

Thyroid

Diaphragm

Tracheobronchial
diverticulum
Falciform

Esophagus 19-

herniation midgut occupies
its defenitive position

Vitelline
duct

Allantois
A Cloacal membrane



ectoderm endoderm

Development of associated glands:
(salivary glands, liver and pancreas)

develop from the endoderm (ectoderm) that gives rise to specific cells
(hepatocytes, exo- and endocrine cells of the pancreas (the parenchyma)



DERIVATIVES OF THE PRIMITIVE GUT

The foregut:

e the pharynx and branchiogenic organs
e the lower respiratory tract

e the esophagus

e the stomach

e the duodenum proximal to the opening of the bile duct
e the liver and pancreas + the biliary apparatus

The hindgut:

® the descending colon

® the sigmoid colon

® the rectum

® the superior portion of the anal canal

® the epithelium of the urinary bladder and most of the urethra



General structure of the definitive alimentary

canal

. Musculari-{; mucosae
Layers of the wall of the alimentary l-&mlr;?u Propra
canal: Epithelium
Adventitia
submucous coa ItV &
submucosa =\ \R A
& 4 , .| ¥ __,—f. ! {
> muscular coat - tunica - = v g
muscularis rd &S Wi
> serous coat (tunica - == o
serosa) or [t
adventitia (tunica
adventitia) Submucosal plexus
Lymphoid aggregation
Submucosa
Myenteric plexus
Muscularis: inner circular layer

Muscularis: outer longitudinal layer
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Mesentery (binding of digestive
tract to abdominal wall)

Mesothelium

4-—-'-.,‘
Duct of associated gland /

(transport of secretion) Mesothelium (protective

coating; reduction of
friction)

Lamina propria

(support)
Inner circular
(ssu_;ggﬁ?sa layer (motility)

Muscularis mucosae LN Serasa (support)
(mucosal motility) i ' Outer longitudinal
muscle layer

Submucosal plexus (motility)

Lymphoid nodule

Villus (increase of (immune defense)

mucosal surface)

Gland in the lamina
propria (secretion)

Inner circular muscle B il Gland in submucosal
layer (motility) e layer (secretion)

Myenteric plexus
(controls muscle contraction)



STOMACH, AND SMALL AND LARGE INTESTINE

HISTOPHYSIOLOGY OF THE INTESTINE AND
BLOOD CIRCULATION



external appearance of the mucosa
shows close relation to function of the respective segment
folds (transient or permanent)
pits — tubular invagination of the epithelium
villi — mucosal processes (epithelium and lamina propria)

Overall histologic organization of the digestive tube

JES‘?'F'h-ilgus

Fold
Esophageal \‘

submucosal _ Sy Al & 4 LA =5 e
gland Y NS B Epithelium
Peyer's patch

Lamina propria

Muscularis

mucosae

Gland opening

Circular layer

Longitudinal
layer
Adventitia

Crypt of the gland
of Lieberkiihn

Pancreatic and
liver secretions

Gastric  Brunner's
gland glands

Serosa

Meissner's plexus (submucosal) Auerbach's plexus (myenteric)



Esophagus

> Epithelium

Inner bundle of
-~ longitudinal muscle

Y %{ _~ Submucosa
W

Muscularis

- Lumen

_--Lamina

propria
Muscularis
externa L\
Esaphageal”:" |
glands e | Longitudinal

muscle layer

'Circular muscle layer



Stomach

Oesophagus

Fundus
Rugae

chyme

cardia, fundus+body, pylorus

wall shows 4 layered organization:
1. mucous coat (pale, grayish pink)
(2-6 mm in d.)
(foveolae gastricae) -
are tiny grooves

2. submucous coat - loose areolar
tissue

3. muscular coat - inner oblique

- middle circular

- outer longitudunal
4. serous coat - peritoneal covering

Pyloric
sphincter

Duodenum  Pylorus



mucosae
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site of change of
the epithelium

mucous cardiac
glands in the
lamina propria
(mucus +
lysozyme)




.f_wi

AR N



¥ .
B ESY

il o
1










(Gastric glands
predominate in the fundus
and body of the stomach

HCI)
- mucous nheck
- enteroendocrine

Gasing pil

gastric juice

Body of
| a gasfric
: gland

Two or more long and straight

ending at the musculans
mucosae—open into a
commorn pit through a narrow
neck,

wbular glands—with their base aad P > ig. g
i : 5.L

Surface mucous celis

stric pit

Fenestrated

capilary in

the lamina
propria

Mucous nack
celis
Stern cell

S Parietal col :
i A -HEntemar\chnnauﬂlls

2 "aq_/,'. {.‘,hlef cell
*¥) % Basallamina

i
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Upper B
region §

(body)
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Fundus-body region of the stomach: The gastric gland

' o Acsimple columnar epithelium

. —consisting of surface mucous |
. gells—linas the surface of the
+ stomach and the pits. Surface
. mucous cells differ from goblel
+ cells: thedr nucleus is aval- ;
. shaped and the mucus is siored |
| | in multiple small droplets (goblet |
. cells display a flattened nucleus
§ | inthe basal portion of the cell).

* Mucuos neck cells are located |
¢+ In the narraw portion of the

i gland near the gastric pit. This

| narrow region is known as the
isthmus of gastric glanu.

s ———— Mucous neck cells

,.s, )
J ?— Parietal cell
f;"ﬂ g~

:‘(‘ _..._ Mucous neck cells

Parietal cells are numerous in
» ‘ the upper partion of the body of
= a0 - E the gastric gland. Clusters of

- e s mucus neck calls and chief cells
M it
“ ATk S
i [ S, o
B s 3 -

ot hid "l‘kt'— Fenestrated capillary in the
lamlna pmpna

 separale parietal calls.

l:hial‘ cellu preu::mmate in lhe

lower portion of the gasine gland

! Their basal domain is basogphilic
 and the apical domain contains
f secretory granules (pepsinogen), !

-am

—E— Entercendocrine cefl with an apical
- -.: nucleus and light cytoplasm




an enzyme typical
of oxyntic cells is

carbonic anhydrase







Small intestine (intestinum tenue)

urface specialization of the mucosa:

1. - transverse and permanents folds
with submucous core

2. - villi - finger-like or leaf-like projections 0.5 -1.5

mm in length
- crypts (of Lieberkiihn) - tubular invaginations
(0.5 mm in depth) between bases of villi
3. - folds of the apical plasma membranes of enterocytes
,brush border" in the LM






Small intestine -
surface

et mfﬁu{U ULW

ENTERDCEYTES
BosLET CHLS ENDOCRINE
~eeut oF PANETH ceus

Muscularis Lamina Inleslinal glands
mucosae propria







enterocytes

goblet cells, Paneth’s
cells, .
enteroendocrine cells




Goblet cell Villar smooth muscle cell

Absorptive columnar epithelium

Paneth s cells




Intestinal villus (-1)- structure

S

ENDOCRINE
CEUS

N5

ENTERDCYTES
BosLET CHLS




intestinal villus
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Duodenum

Isculans mucosae | ( -

Submucosa

Muscularts extema

e
- -
-

Brunner’s glands

Submucosal plexus



Jejunum




Smooth
muscle

Lymphatic
capillary

Intestinal

Lamina
propria

Muscularis
B R —l
mucosae s

Submucosa————

'**W‘“ iﬁi"‘
Muscular : o . -~

layer (inner) e e e e T e e R \iventeric

Submucosal
plexus

R e e e RO ke lexus
Muscular e R N T e TR B M Serosa
layer (outer) : = -







Bile acids ~——+ Lipids =+~ Lipase
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Glycerol Fatty acids Monoglycerides
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1,5 min length

intestinum caecum with vermiform appendix (apc‘)endix vermiformis), colon (colon
ascendgns, transversum, descendens, sigmoideum) and rectum (intestinum
rectum

faeces

1.
is smooth without intestinal villi, but crypts of Lieberkiihn are retained, absence
of Paneth cells
- simple columnar epithelium (enterocytes, goblet cells, endocrine cells)
- lamina propria - reticular tissue (lymph nodules)
- muscularis mucosae
2. the - wide, made up of areolar connective tissue
3. the - inner circular and outer longitudina (3 taeniae coli)
4. the (deposits of adipose tissue in the serosa -

appendices epiploicae)

: permanent plicae made up of t. mucosa, submucous coat and
t. muscularis
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Vermiform appendix
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