Goals

* Know the general layers of the Gl tract

* Know the function of the organs of the Gl
tract
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Esophagus

 Function: transit tube

» Histology: keratinized stratified squamous
epithelium, submucosal mucus glands

* Disease burden:
— Non-neoplastic — gastric reflux

— Neoplastic — adenocarcinoma & squamous
cell carcinoma



Gross Anatomy




Endoscopic view of GE junction
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Gastric Reflux

Normal




Carcinoma

Adenocarcinoma Squamous cell carcinoma



Stomach

* Function: Endocrine controlled digestive bag of
acid and enzymes

* Histology:
— Body

» Surface epithelium of columnar mucous cells
* Deeper glands of parietal (oxyntic) and endocrine cells

— Antrum

» Surface cuboidal epithelium of mucous cells

+ Deeper loosely coiled glands of cuboidal epithelium of
mucous and endocrine cells



Stomach cont

* Disease burden:

— Non-neoplastic — gastritis, gastric ulcer
— Neoplastic — adenocarcinoma carcinoma



Gross Anatomy
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€ Fig. 13.7 Regional variations of the
gastric mucosa. a Principal regions of
the stomach. The

distinct regions are in bold. The lower
esophageal sphincter (LES) is
physiological sphincter with ne
structural specialization, whereas the
pyloric sphincter (PS) is a thickening
of the circular muscle in the
muscularis externa. The muscularis
externa may show three layers: the
inner oblique (distal half of stomach),
the middle circular (whole stomach),
and the outer longitudinal layer (upper
two-thirds of stomach).




Gross Anatomy
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Histology

-glandular profile-
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Endocrine System

-negative feedback loop-
H+

ANTRUM 1

BODY

Q

Gastrin +

—

Enterochromaffin Like Cell
(ECL Cell)

. = Parietal Cell

@ = Endocrine cell

Histamine +

G cell




Histology

. 4 Fig. 13.7¢ Body (or corpus) mucosa.
This occupies about 80% of the lining
of the stomach and is identified by
shallow gastric pits (P}, which are lined
by surface mucous cells. Long, straight
tubular glands extend downward from
these cells toward the muscularis
" mucosae (MM). These gastric glands

. contain mucous, stem, acid-secreting,
| enzyme-secreting, and endocrine cells.

The volume of fluid secreted by the

stomach mucosa is about 1.5-2 L per
© day, most of which is secreted by the
gastric glands of the body of the
stomach.




Histology

€ Fig. 13.7d Pyloric antral mucosa.
The pyloric region extends proximally
up 10 5 em from the pylorus or
commencement of the duodenum.
The gastric mucosa within this area is
characterized by deep gastric pits (P),
again lined by mucous cells that
occupy more than half of the depth of
the mucosa, Arising from the gastric
pits, the pyloric glands (G) are coiled

mucous cells but some acid-secreting
and endocrine cells, notably gastrin
cells. Aggregations of lymphoid cells
(L} are indicated in the lamina propria.



Histology

& Fig. 13.8 Surface mucous cells.
a The esvtive surface of the gastric
mucosa is lined by simple columnar
epithelial oalls that extend lnto the
gastric pits (GP) but ate infrequent i
the gastric glands in the body of the
stomach. Surface mucous cells
resemble goblet el of the intestine in
st the apical cytoplasm is

with H&E stains resulting

that form & viscous gel layer which is
resistant 36 pepsin (enzymatic)
degradation. Mucus is produced via
mechanical {rritation and s response
% stimulation of the vagus secve,
Mucin alse costs luminal contents,

assisting slippage through the
stomach.



Histology

L ) M.‘-\ A Dl -\ _ B .
P Fig. 13.90 Body of gastric mucors shows gastric pits (GP) and gastric glands consisting of the ithmus (1), sseck (N) and base
Bj. Parictal cells (P} are pink stsined. 3nd chief cells (€ are bluepurple stained with a foam-type cytoplasm. The supporting

issue of the lamina propria contains 1 loose network of collagen and reticular fibers. wandering celis of the immune system,
apillaries and strands of smooth muscle extending vertically from the deeper musculans mucosac,
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Stomach

* Disease burden:
— Non-neoplastic - gastritis, gastric ulcer

— Neoplastic - gastric adenocarcinoma
* Diffuse infiltrating single cells, non mass forming
 Discrete mass forming



Gastric ulcer
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Gastric Ulcer Etiology

-Helicobacter pylori-
















Gastric Adenocarcinoma

-mass forming-




Gastric Adenocarcinoma

-non mass forming-
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Small Intestine

* Function: Absorption!
« Histology:

— Villous forms covered with columnar cells with a brush boarder.
— Submucosal Brunner's gland in duodenum
— Lymphoid follicles throughout, most prominent in ileum
— Surface area amplification
* Plica circularis — grossly evident folds
* Villous — microscopic finger like projections
* Microvilli — form the brush border
* Disease burden:

* Malabsorption
* Adenocarcinoma, rare



Gross Anatomy




Histology

-Villi-




Histology

int keeping the cpithelium wet

diluting chyme. This fluid iz
reabsorbed by the villi thus assisting

thedr absorption of nutritive

produce ions and isotenic alkaline
fluid (approximately 2 . per day) that

which is richly supplied with lymphoid
cells, notably lymphocytes. Crypts
terminate at the muscularns smucosae
viz scattered goblet cells (G}, and (3} to

(MM), Some major functions of the
cells that migrate to the villi to replace

cells lost there, (2) to secrete mucus

tissue of the lamina propria {LP),
crypts are {1} to provide new epithelial

surrounded by the loose connective

open upward into the Jumen between
the bases of the villi. Each crypt is

often branched, are termed intestinal
glands or crypts of Licberkithn. These

€ Fig. 13.16b Downward extensions
of the surface epithelium of the villi,
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Histology
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[Biopsy specimen courtesy of Dr P. Gibson, Department of Medicine, University of Melbourne., Australia)



Microvilli

¢ Fig. 1318 Surface of the villous
epithelium. Brush border of microvilli
MM&@W@G&M

u ,‘n.:‘ ! ‘ mmmmmm
/ % the lamina propria and then into the
¥" portal system e route to the liver.
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Malabsorption

Normal Celiac disease
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Fig. 13.19b \i.’hcn wiewed in transverse section the villous
cote displays a central lymphatic capillary (1) surrcunded by
cells of connective tissue and a variety of lenkocytes. The hlood
vessels (arrows) are located just deep to the epithelium and
represent cither capillaries or postcapillary vessels that form
from the branching of one or more arteriales supplying the
villus. Goblet cells i) and intraepithelial lymphocyies (circles)
are indicated in the mucosal epithelium.
















Colon

* Function: Extract water
* Histology:
— Goblet and absorptive columnar cells

 Disease burden:
— Diarrhea
— Colonic adenocarcinoma



Gross Anatomy

FIG. 1. Diagram of the major regions of the colon.



Gross Anatomy
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Histology

€ Fig. 13.22 Colon. a The principal
components of the large intestine are
the mucosa (M), submucosa (SM}, and
muscularis externa (ME). Folds in the
mucosa are not permanent, being
formed by local contractions of either
of the above musdle layers. The
mucosal epithelium should not be
mistaken for villi, since the latter are
comparatively large and arise
independently with separation
between neighbouring villi.



Histology

& Fig. Y222 Coloni crypts oe glands
with numerous goblet cells have 3 pale
supranuclear region filled with mucous
granules. On the surface, columnar
outnumber the goblet cedls i the colon,
The characteristic festires of selonic
crypts aze theis alignment similsr to test
fubes in a rack and the abundance of
goblet cells together with the columnar
entetocytes. In the base of the crypts,
asew cells arise by ritosie and matune
and migrate upward through the crypts
ultimately exfoliated from the

notably plasma cefls, sccupy the lamina
propeia (LP). T lymphocytes aleo oconur
theve and within the tucosal epithelium.



Histology

€ Fig. 13.23b Transverse nection

through several colonic crypts shows
the sadiel arrangement of goblet cells
{G) and the tall intervening colummnar
absorptive cells. The central lumen of
the gland or crypt is quite narrow and

I partly filled with mucoid materials.

lons, acting s a buffering agent in the
honen.
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Diarrhea




Mechanisms of cholera toxin
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Downfoaded from: Robbing & Cotran Pathologic Basis of Disease (on 16 August 2006 03:40 PM)
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Diarrhea Histology

& Fig. Y3226 Colonic crypts o glands
with numerous goblet colls have & pale
supranuclear region filled with mucous
granules. On the surface, columnar
absorptive cells are seen, and these cells
outnumber the goblet cells i the colon,
The characteristic foamares of coloutic
crypts sre thaly alignment similar ws test
tubes in 2 rack and thye abundance of
goblet cells together with fhe columnar
enterocytes, In the base of the crypes,
new cells arise by mivsls snd mateire
and migrate upward through the crypts
until ultimately exfolisted from the
surface. Many immunocompetent cells,
notably plasma cells, occupy the laming
propria (LP). T lymphocytes also ocour
there and within the mucosal epithelium.




Colonic Adenocarinoma










General Organization of the Gl tract
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Pancreas

* Function: production of digestive
enzymes and hormones
* Histology:
— Acinar cells secrete digestive proteins
— Ductal cells transport secretions
— Islets secrete insulin and other hormones
* Disease burden
— Non-neoplastic — diabetes
— Neoplastic — ductal adenocarcinoma



Gross Anatomy
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Histology

4+ Fig. 14.9b Acind, the enzymesocreting uniss in the exccrine pancreas, are ovold-elliptcal clustery of acinar cells bordering 3
common huminal space. In hermatonylin and eosin sections. the basa! cytoplasm (B) associased with the nuclei is deeply stained
and shows a blue or parple coloe. This basophilia represents cisterns of rough endoplasmic reticulum. In the apical regions, pale-
staining rymogen () granules (containing packages of inactive enzymes) face the narrow henen. The sispporting tissue is thin.
composed of delicate strands of extracefhular matrix and collagen. Unique to the acinar complex are the centroacinar cells (€
which form the stagt of the pancrestic ducts. indorcalated within the acind, Acini are rot sssocisted with rmyvepithelial cells
cammonly observed in other exocrine glands.



Histology

* ﬁpltl!bﬂmp&wyu&miud&mh&hdmrypmemmhumhsynthemznlhcroughmdoplm
reticulum (R), transport of the Golgi complex (G}, processing, sorting. and routing into condensing vacuoles (CV), and
concentration into mature zymogen granules (Z), which contain about 20 different zymogens and enzymes, Lysosomes (L)
oouuimngammunofahumnmdhydmlnﬂamalmfomndbylhecdal.htﬂmammuﬂymmdhaeoendocmomal

compartments.



Islet




Stained islet

Dowrloaded from: Robbins & Cotran Pathologic Basis of Disease fon 15 August 2006 07.55 PM)
© 2005 Etsevier



Diabetes
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Pancreatic Cancer

NOAMAL PaniN-1A PaniN-18

slejujaloje = sefaienalle .

Teiomare shortening
Mutations of K-AAS

inactivaton of pl16

© Elsevier 2005

PaniN-3 INVASIVE
R CARCINOMA
- L
- g
;. -
'l.'. ._‘."'
- “rw
A ‘\l " - o ee
a - » -
e Bie sl e riey
Sle ) ® 8 s
b’ P8 Sl S
e
‘. -
Inactivabon of p&a -
SMAD4 (]
BROAZ

Downloaded from: Robbins & Colran Pathologic Basis of Disease (on 15 August 2006 07:55 PM)
® 2005 Elsevier



Liver

* Function: Metabolic converter
— Bile, glucose, lipids, proteins
* Histology: Hepatocytes, portal vascular
system and bile drainage
 Disease burden
— Non neoplastic — Cirrhosis
— Neoplastic — Hepatocellular carcinoma
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Liver Anatomy




Gross Anatomy
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Gross Anatomy
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Cirrhosis










Hepatocellular Carcinoma
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