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Four Quadrants:
*Midsagittal Plane: Vertical line going through the middle of the abdomen.
eTransumbilical Plane: Horizontal line going through the umbilicus.
*Four Quadrants based on those planes:
*Right Upper Quadrant: RUQ
*Right Lower Quadrant: RLO
el eft Upper Quadrant: LUQ
ol eft Lower Quadrant: LLQ
Nine Regions:
«Vertical lines of division: Left and Right Mid-Clavicular Lines
*Horizontal lines of division:
eTranspyloric Plane: Sometimes used. It is halfway between the jugular notch and the pubic bone.
eSubcostal Plane: Upper plane, passing through the inferior-most margin of the ribs.
eTranstubercular Plane: The line transversing the pubic tubercle.
*Divisions:
eUpper: Right Hypochondriac, Epigastric, Left Hypochondriac
eMiddle: Right Lumbar, Umbilical, Left Lumbar
eLower: Right Inguinal, Hypogastric (Suprapubic), Left Inguinal




3/31/2009

Right uppe
quadrant

LeFt lowe
quadrant

=10] Wnslmdclawcwlar planes

Transtubercular plana

Abdominal quadrants

Right upper quadrant

Left upper quadrant

Liver right lobe

Gallbladder, stomach, pylorus, doudenum,
Pancreas head, R suprarenal gland, R kidney,
R colic flexure, Ascending colon superior part,
Transvrse colon R half.

Liver left lobe

Spleen, stomach, jejunum, prox ileum,
pancreas body and tail, left kidney, L
suprarenal, left colic flexure, Transverse colon
left part, descending colon superior part.

Right lower quadrant

Left lower quadrant

Cecum, Appendix, lleum, Asc. Colon, R ovary,
R uterine tube, R ureter, R spermatic cord,
Uterus, Urinary bladder (full)

Sigmoid colon, Desc. Colon, L ovary, L uterine
tube, L ureter, L spermatic cord, Uterus
enlarge, Urinary bladder ( full).
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Anatomy of the Mouth and Throat

Opening of pharyngotympanic
{auditory) ube in nasopharynx

F

Lvula

Solt palate " Superior ip
Palatoglossal arch S Superior
Palatine inai P ™ F i A labial
tonsil Ginglvas (gums) — o " frenuwlwm
Hard palate Palatine raphe ;’
Orral cavity Finrd peiais 1y - e Palatoglossal
E.' i arch
Taongue L - Palato-
Soft palate 3 i *.F pharyngeal arch
Unnula i

—— Posterior wall of
orophanynx

Palatine tonsil

—— Tongue

Lingual frenulum

Duct of

submandibul

gland Gingivae (gums)
Esophagus

WVestibule
Trachea Inferior ip
(a) (b)
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Mouth: lips non-keratinized therefore
evaporation occurs, must lick lips

Tongue: frenulum (bridle) ties down
taste buds:
fungiform,
circumvallate,
filiform

Oral Cavity (mouth)

Entrance to the Gl tract.

[1 Initial site of mechanical digestion (via mastication) and chemical digestion (via enzymes

in saliva).

[1 Bounded anteriorly by the teeth and lips and posteriorly by the oropharynx.

[1 Superior boundary is formed by the hard and soft palates.

[1  Floor, or inferior surface, of the oral cavity contains the tongue as well as the mylohyoid
Central =

. Lateral
muscle covered with mucosa. incisor e

Iincisor
L1 Vestibule is the space between the cheeks or lips ar “"" ; -
. premolar
[  Oral cavity proper. ptionnll (> | Frst motar
[J  The lateral walls are formed by the cheeks. R ~ Thitd molar
. . Second | |- Third molar
I:] LIpS (Iablq). molar J| . First molar
[1 Gingivae, or gums. promoins \ Nt ) i
. Canine - “ Lateral
D Labial frenulum. Central incisor
incisor - FADAM.




3/31/2009

Human Deciduous and Permanent Teeth

Central (6 — 8 mo)

Lateral (8 — 10 mo)

Canine (eyetooth) Incisors
(16 — 20 mo) Gentral (7 yr)
K. ; .‘\.\ {4 F ™~ Lateral (8 yr)

Mol N = & \ Canine (eyetooth)
olars ) : = prwis
First molar (10 — 15 mo) ™~ 1\ 2. 77/}’} o
- remolars
- 4 l % (bicuspids)
iy e First lar (11
Second molar —\\_‘\ Deciducus Ya —4 rst premolar (11 yr)
(about 2 yr) Ny (milk) teeth A
N 4 . Second premolar
” - (12— 13 yr)

First molar (6 — 7 yr) %
Second molar /
(12 =13 yr) “\ Y
&
Third molar - Permanent \-

(wisdom tooth) (17 — 26 yr) ™ feeth

Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.

Gopyrignt © 2001 Benjamin Gummings, an imprint of Addison Wesley Longman, Inc.

Upper lip
Superior labial frenulum

Hard palate and
transversa
palatine folds

Saoft palate
Uhvula
Fauces

Glossopalatine arch
Fharyngopalatineg arch
Palatine tonsil
Tongue
Salivary duct orifices Lingual frenulum
Sublingual

Submandibular Toaw

Gingivag
nferior labial franulum

Lower lip

Soft palate

Palatoglossal
arch

Hard palate

Unvula

Palatine tonsil
Oropharynx
Lingual tonsil
Epiglottis

& — Laryngopharynx

Esophagus
Larynx
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Pharyngopalatine arch

FPalatine tonsil

X Glossopalatine arch

Buecinator

Amserior facial vein

Tathanaes
Faucium

Fungiform papille

Hard palate

Soft palate

Uvula

Tonsil

Tongue
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Four Layers of the GI Tract

*Mucosa

— Epithelium

— Lamina propria

— Muscularis muscosa
e Submucosa Myenteric Plexus

Muscularis Circular Muscle
— Internal oblique (only in the stomach)
— Inner circular layer
— Outer longitudinal layer

Serosa

Longitudinal Muscle

Submucosal Plexus

Submucosal
*Serosa
— Areolar tissue Mucosal
— mesothelium
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Mucosa

* The inner layer of the tract that is a G e n e ral H |St0 I Ogy

mucous membrane that is composed of a
— layer of epithelium-simple

columnar in most of the Gl tract Wall of Digestive Tract

» Nonkeratinized stratified squamous from
lumen

the oral cavity through the esophagus and in the
lower anal canal (areas subject to abrasion) )

mucosa
(mucous
— Lamina propria- areolar connective tissue (:ﬂgmﬁggggl membrane
containg blood and lymphatic vessels layer) layer)
— muscularis mucosae- a thin layer circular
of smooth muscle ( is responsible for the muscle .
mucosal folds, or rugae, that serves to musouiaris
increase the surface area for digestion. (;mug(‘:’g'
* Is the most highly differentiated S layer)
ngi in
layer of the Gl tract. - n?u:me
— Tissue specialization and surface (ZZ'L‘C’,?,Z
shape are correlated with functional membrane
differentiation along the tract. layer)

General Histology

» Submucosa- consist of

— areolar c.t. that binds the mucosa to
the underlying muscle layer.

— blood vessels, lymphatics, a nerves plexus, Wall of Dlgestlve Tract
glands that secrete lubricating mucus into |
the lumen ‘{ g 'Umen
» Muscularis - A thick layer of (',‘,11':,%%%%
muscle that under lies the submucosa submucosa membrane
. o (submucosal I
— begins at the mouth where it is layer) ayer)
composed of a mixture of smooth and
striated muscle (for voluntary circular
swallowing) and the external sphincter muscle muscularis
where it is skeletal. (smooth
— At the distal pharynx it turns into all muscle
smooth muscle that courses o layer)
throughout the rest of the tract. longitudinal
— The involuntary smooth muscle muscle
consist of an inner circular and an serosa
outer longitudinal layer. m(és;?rgie
layer)
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Serosa- The outermost layer

General Histology

of the Gl tract. S R
: 53 S NTNY
» Composed of a thin layer oSNNS R

QSISO e ioppeo b

esotheliu
* Be r?ns?n ﬁ1e Irg\)ver 3to4 cm of

the esophagus and
ends with the sigmoid colon

. o . Auerbach's ple -

: i ’ﬁ 7 ¥ -:-F - K k
3 SEa it e _"Q %‘; 7 -_: oy

surrounding tissue it is L rserosam =

» When the outer fibrous c.t.
layer is attached to

called adventitia — ~ R e I R
R - : “~outer Tongitudinal’ muscle
— See this at the oral cavity, pharynx, SRR P E R 2 e e SR ¢ LA
most of the esophagus, and the WL, § e s it e A P
rectum It secretes fluid that B RTE ey TNy R
allows the tract structures to A - LT s v
glide over each other without ; =, A el = -
friction. Itis also referred to as i i mesothelium’ it
visceral peritoneum. e k=5 3 o e el
;3_-‘ Intrinsic nerve plexuses:
W * Myenteric nerve plexus
Il"-.j.l"' * Submucosal nerve plexus

Gland in submucosa

Mucosa:

= Epithelium

« Lamina propria

= Muscularis mucosae

Submucosa

Muscularis externa:
= Longitudinal muscle
= Circular muscle

= Epithelium
= Connective tissue

Lumen

Vein Duct of gland
outside alimentary
canal

Mucosa-associated
lymphoid tissue
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ORAL CAVITY
The oral cavity is formed by a bewildering array of tissues which function in or are associated

with the processes that are performed with what we typically refer to as our mouthwithin the oral
cavity, the tongue, and the glands which empty their secretory products into the oral cavity, the
salivary glands. In the lab you will also have the opportunity the examine one other specialized
epithelial areq, the lip.

The oesophagus is the first part of the alimentary canal. Its organisation is also typical for all

parts of the gastrointestinal tract (GIT).
The oral cavity is divided in a vestibule, the area "outside" the teeth, and an oral cavity

proper.
The entire oral cavity is lined by a stratified squamous epithelium.

The epithelial lining is divided into two broad types:
Masticatory epithelium covers the surfaces involved in the processing of food (tongue, gingivae
and hard palate). The epithelium is keratinized to different degrees depending on the extent of

physical forces exerted on it.
Lining epithelium, i.e. non-keratinised stratified squamous epithelium, covers the remaining

surfaces of the oral cavity.

Histology Lab Part 13: Slide 27

Epiglottis

Median ™, Epiglottic Vallecula

THE TONGUE HISTOLOGY i
(I
0 PAPILLAE EZZL";”——————BAQ

o0 TASTE BUDS tymghld
0 SKELETAL MUSCLE FIBERS s
0 LINGUAL SALIVARY GLAND

Fungiform Papillag %

Eamm A p

10
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Tongue — Function?

N |
0 Mainly skeletal muscle

0 Functions: mixing food with saliva, moving food to
throat or pharynx to swallow.

0 Papillae — small rough projections on tongue > help
hold food and contain taste buds

0 Frenulum — holds tongue down in front

0 Root — back of tongue attached to hyoid bone

Lingual papillae - projections of the lamina propria on the dorsum of tongue. There are
three types of these projections:

1. Filiform papillae - the most numerous they cover the anterior 2/3 of the dorsum.
They give the tongue a roughness needed in licking semisolid foods. Heavily
keratinized, they give the tongue a "coated" appearance.

2. Fungiform Papillae - located on the sides of tongue interspersed among the filiform
papillae. Taste buds are found around these papillae.

3. Circumvallate Papillae - form a V - shaped formation near the posterior margin of the
tongue. The largest number of taste buds are associated with these papillae.

The Lingual Tonsil - an unencapsulated cluster of lymphoid tissue located at the base of
the tongue.

11
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Tongue - Schematic Stereogram

“vallate papilla

/i
il Lingual tonsil

2\

Fungifarm papilla

Comified tip of papilla

Squamous epithelium

Ozt of glard
Lymph follicles
hucous glands

Taste buds

Furrow

Connective tissue

W

B ! Lingual glands (serous
Section oftaste bud

glandz of Boner)

Intrinsic muscle

Epiglottis
Palatopharyngeal arc

Palatine tonsil

Lingual tonsil

Palatoglossal arch papilla

Sulcus terminalis

Filiform
papillag

Fungiform

Dorsum of tongue iila
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Tongue Tongue - Schematic Stereogram

hdzdian glossoepiglottic fold

“allate papilla

Epiglottiz

Lingual tonsil

Lateral glos=soepiglattic fold
sdallecula

Fungifarm papila

Comified tip of papilla:
Palatopharyngeal arch and muscle

Falatine tonzil (eut) Squamous epithelium
T T £ (stratified)
Lingual tonsil Jingual follicles)

Palatoglossal arch
and muscle (out)
Foramen cecum [ " Pore .
LA oS LB Mucous glands
Sulcus terminaliz e
Taste buds

Sustertacular L - Duct of gland

Lymph follicles

S “allate papillae Connective tissue

Lingual glands (serous
glands of Ebner)

frea enlarged on Flate 52B

Intrinsic muzcle

Tongue

Faligte papillaz
Eody Filiform papilla=

Fungifarm papilla

Iedian sulcus

Epiglottis

Palatopharyngeal
arch

Palatine tonsil

Linguattonsi] ' _~ Circumvallate

Palatoglossal arch papilla

Sulcus terminalis '
Foliate papiliae—/

Filiform
papillae

Fungiform

Dorsum of tongue z
papilla

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Histology Lab Part 13: Slide 36

Sfcmed w:fh haemaioxyhn cmd eosin 1 - eplthellum

Detail of circumvallate papilla, showing pale covering papilla
taste buds opening into the lumen of the furrow (stratified squamous nonkeratinizing)
that surrounds the papilla. 2 - core of the papilla (lamina propria
of the mucosa of dorsal surface of the tongue)
3 - taste bud

i;ﬂlﬁ.t 2 /58

1 - epithelium covering papilla (stratified squamous keratinizing)

2 - keratinized layer of the epithelium
3 - core of the papilla (lamina propria of the mucosa of dorsal surface of the tongue)

Stained with haematoxylin and eosin

2 - tongue muscles

14
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CIRCUMVALLATE PAPILLAE OF
THE TONGUE
Stained with haematoxylin and
eosin
1 - epithelium covering papilla
(stratified squamous

- nonkeratinizing)

2 - core of the papilla (lamina
propria

of the mucosa of dorsal
surface of the tongue)
3 - taste buds

Detail of skeletal muscle and
secretory glands of the body of
the tongue.

Mucous cells are to the left, with
their flattened, basal nuclei,
while serous cells are in the
center and to the right, with their
round nuclei.

Lab Part 13; Slide 32

[

15
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View of foliate papillae, typical of rabbit
and some other animals.

These have a characteristic 3-pronged
connective tissue pattern extending up into
the papilla, and there are taste buds on
the outside walls.

Notice the bundles of skeletal muscle
down below.

Histology Lab Part 13: Slide 30 Higher magnification of tongue surface, showing two

_ filiform papillae.
____f;,f " ﬁs They are obviously extensions of stratified squamous

epithelium.

Histology Lab Part 13: Slide 28

Fungiform Papilla

Filliform Papilla CUf-GWG)’
comifiedTips  S€Ction of
tongue to show

" Epithelium three-

A p.pitae dimensional
view of
LminaPropria— papillae and
+— Blood Vessel underlying c.t.
and muscle.

| ——Striated Muscle

Ki

16
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Section of surface of
tongue, showing one rather
tangentially cut fungiform
papilla at the left and some
filiform papillae with sharp,
semicornified tips at the
right.

Cornification is less
extensive in human tongue
than in cats, dogs, etc.

SALIVARY GLANDS

Parotid — between skin of cheek and muscle, in front of ear (largest) amalyase

Sublingual — floor of mouth, back of tongue, thick and stringy mucous

Submandibular — floor of mouth, thicker fluid than parotid.

17
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Salivary glands: 1000-2000 ml/day.
Saliva contains mucin, salivary amylase, buffers, IgA
antibodies, lysozyme

eparotid [beside ear] duct opens next to 2nd upper molar
*submandibular duct opens near frenulum
*sublingual duct opens along underside of tongue

Cells that make saliva

¥ Serous cells — watery fluid containing
digestive enzyme amylase
¥ ‘Mucous cells — secretes mucous — holds
food together and moistens
while swallowing

18
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The Major Salivary Glands

Tongue
Teeth
Ducts of
sublingual
gland
Parotid duct

Frenulum (Masseter muscle)
of tongue Body of mandible
S (cut)

N rgal Submandibular
gland duct
Mylohyoid Submandibular gland
muscle (cut) (a)

Copyright @& 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.

Serous cells Serous demilunes

Parotid gland

Tongue
4

Teeth >
-

Ducts of
sublingual
gland

Parotid duct

Masseter muscle
Frenulum

of tongue Body of mandible

G f (cut)
Sublingual - : Posterior belly of
gland s digastric muscle
Submandibular

Mylohyoid
muscle (cut) dues
; Submandibular
Anterior belly of gland
digastric muscle
Mucous cells
(a) (b)

Copyright @ 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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The Salivary Glands - Ducted exocrine glands producing saliva. Two types of secretory cells
are found in the glandular tissue:

1. Serous cells producing a watery secretion containing amylase.

2. Mucous cells producing a viscous liquid containing the glycoprotein mucin.

Submandibular Glands - are bilaterally located at the median aspect of the mandibular angle.
Their ducts bring saliva to the oral cavity at the base of the frenulum. They are mixed glands,

containing approximately equal numbers of serous and mucous cells.

Sublingual Glands - are anterior to the submandibular glands under the tongue. Cells of these
glands are mostly mucous producing. Very little amylase is found in this saliva.

Parotid Glands - are anterior and inferior to the external ears lying in a connective tissue
capsule. Parotid ducts bring saliva into the vestibule along side of the second upper molar.

The glandular cells are mostly serous.

Salivary Glands

Collectively produce and secrete saliva.

* a fluid that assists in the initial activities of digestion
Volume of saliva secreted daily ranges between 1.0 and 1.5 L.
Most is produced during mealtime, but
Smaller amounts are produced continuously to ensure that the oral cavity remains moist.
Water makes up 99% of the volume of saliva.
Also contains a mixture of other components.

Ooooond

Three pairs of large, multicellular salivary glands:
* parotid glands
*submandibular glands
*sublingual glands

20
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The Parotid Glands

Largest salivary glands.

[  Each parotid gland is located anterior and inferior to the ear, partially
overlying the masseter muscle.

|:| Produce about 25—30% of the saliva. which is conducted through the parotid

The Submandibular Glands

-W
[ Produce most of the saliva (about 60-70%).
1 A duct opens from each gland through a papilla in the floor of the mouth on the

|rterrl Fidhedng iassd iaviE 1o the oral cavity mucosa.

[ Each gland extends multiple tiny sublingual ducts that open onto the inferior surface of
the oral cqvny, posterior to the submandibular duct papilla.

Puroﬂd salivary gland

total

Massater muscle

Mucosa (cut)
ublingual ducts

Submandibular duct

Sublingual salivary gland

Mylohyosd muscle (cut)

lar salivary gland

(a) Salivary glands

21
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PAROTID SALIVARY GLAND
Stained with haematoxylin

and eosin

1 - serous secretory units
(acini)

2 - intercalated excretory
duct

3 - striated excretory duct
4 - interlobular excretory
duct

5 - interlobular connective
tissue septa

22



PAROTID SALIVARY GLAND
Stained with haematoxylin and eosin
1 - serous secretory units
2 - striated excretory duct
3 - interlobular excretory duct

PAROTID SALIVARY GLAND
Stained with haematoxylin and eosin 1 -
serous secretory units
2 - intercalated excretory duct
3 - striated excretory duct

3/31/2009
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PAROTID SALIVARY GLAND
Stained with haematoxylin

and eosin

1 - serous secretory units

2 - myoepithelial cells

4 - interlobular excretory duct

5 - interlobular connective

tissue septa

PAROTID SALIVARY GLAND
interlobular excretory duct

Stained with haematoxylin and eosin
1 - interlobular excretory duct
2 - interlobular connective tissue septa

24
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SUBLINGUAL SALIVARY GLAND
Stained with haematoxylin and eosin

1 - lobules of the gland

2 - interlobular connective tissue septa

3 - interlobular excretory duct

SUBLINGUAL SALIVARY GLAND
Stained with haematoxylin and eosin 1 -

mucous part of mixed secretory unit

2 - serous part (serous demilune) of
mixed secretory unit

3 - serous secretory unit

4 - mucous secretory unit

5 - intercalated excretory duct

6 - striated excretory duct

7 - interlobular excretory duct

8 - interlobular connective tissue septa

25



2 - serous part (serous demilune) of

mixed secretory unit

3 - serous secretory unit

4 - mucous secretory unit

5 - myoepithelial cells

SUBLINGUAL SALIVARY GLAND

Stained with haemdfoxylin and eosin

2 - serous part (serous demilune) of

mixed secretory unit

3 - serous secretory unit

5-
6 -
7 -
8 -

myoepithelial cells
intercalated excretory duct
interlobular excretory duct

interlobular connective tissue septa

P.:'\.-'..
# e

{ 3 :
Ak
4 .

il |

1 i

3/31/2009
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SUBMANDIBULAR SALIVARY GLAND
Stained with haematoxylin and eosin 1 -

serous secretory unit

2 - mixed secretory unit

3 - intercalated excretory duct

4 - striated excretory duct

5 - interlobular excretory duct

6 - interlobular connective tissue septa

7 - mucous part of mixed secretory unit

8 - serous part (serous demilune) of
mixed secretory unit

SUBMANDIBULAR SALIVARY GLAND
Stained with haematoxylin and eosin

1 - serous secretory unit

2 - mixed secretory unit

3 - intercalated excretory duct

4 - striated excretory duct

27
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ESOPHAGUS, STOMACH

ESOPHAGUS

28



Muscularis
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mucosase

Stratified
sSqUAarMouUs |
epithelium

Adventitia

Muscularis
aextaerna

Glandular
epithelium
of stomach

Lamina
propria
M i Stratified
uscularis sSQuUaMmouUs
mucosae epithelium of
£ esophagus
(c)
Fig. 25-9 The Esophagus
Stratified
SQuamous
epithelium
Lamina
propria
Submucosa
Muscularis
mucosae

Adventitia Muscularis
externa

(a) Esophagus, transverse section (LM =< 40)

29
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Mucosa
(contains a stratified
squamous epithelium)

Submucosa (areolar
connective tissue)

Lumen

Muscularis externa
* Circular layer
* Longitudinal layer

Adventitia (fibrous
connective tissue)

(b)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

ESOPHAGUS

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica adventitia

5 - epithelium of the mucosa

6 - lamina propria of the mucosa
7 - muscularis mucosae

8 - glands in the lamina propria

30
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Stained with haematoxylin and eosin
1 - tunica mucosa
2 - tunica submucosa
5 - epithelium of the mucosa
6 - lamina propria of the mucosa
7 - muscularis mucosae

8 - glands in the lamina propria

ESOPHAGUS
Stained with haematoxylin and
eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica adventitia
5 - epithelium of the mucosa
6 - lamina propria of the mucosa
7 - muscularis mucosae
8 - glands in the lamina propria

31
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ESOPHAGUS
Stained with haematoxylin and
eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
5 - epithelium of the mucosa
6 - lamina propria of the mucosa
9 - glands in the submucosa

STOMACH

cardiac orifice entrance and pyloric sphincter exit
lesser curvature (lesser omentum),
greater curvature (omentum),

distention of stomach causes release of gastrin
Gastrin stimulates release of gastric fluids from

body, gastric pits
fundus, Peptic ulcers due 80% to Helicobacter pylori.
pyloric

region, rugae.

gastric pits lined with: mucous neck cells mucus
880 chief cells pepsinogen
parietal cells HCI

32
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Gastric Secretions
B 3 Main cells:

Mucous cells — mucous
. chief — digestive enzymes
a. Pepsin — digests protein
b. Alkaline substance — protects lining

c. Intrinsic factor — absorbs Vitamin B12
3. parietal cells - hydrochloric acid

M)

The greater omentum (also the

gastrocolic omentum, epiplodn,

| - [P " " i
.-_ L. e r.—- I ', ) u v ] { {
Transverse—t7 o/ | ol e .
J "l A or, especially in animals, caul) is a

colon

underneath | I: -. : ' : large fold of peritoneum that
IR ¢ R e hangs down from the stomach, and
Greater extends from the stomach to the

omentum | posterior abdominal wall after
| associating with the transverse

colon.

great omentum, omentum majus ,

33
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Falciform ligament
Liver

Gallbladder
Lesser omentum

Spleen
Stomach

Duodenum
Ligamentum teres

Transverse colon
Greater omentum

Small intestine

Cecum

Urinary bladder

Subdivisions

The greater omentum is often defined to
encompass a variety of structures.

Most sources include the following three:

*Gastrocolic ligament - to transverse
colon

*Gastrosplenic ligament - to spleen
*Gastrophrenic ligament - to thoracic
diaphragm

*The splenorenal ligament (from the
left kidney to the spleen) is
occasionally considered part of the
greater omentum

34
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. STOMACH

70MENTUM —r———

N
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Small infestine
M esentery
Aoria

. il I nferior vena cavn

A scending colon

e

.

e
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F

[E1]

stomach
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Do erum

Figure 16.13

Acinar cells

A " - % Y ! = -
ik -'- - E e

1N . B

i T - | o iy s

i bk - I :
1 ™ " B i s
-'-
Duct cells
- secrete agquadus

4 200 1 BrooksMCola - Thomson L mersg

Hormonas
lresanl b,
glucagom)

Endocrine portion
of pancreas
{i=sletls of Langeaertsans)

secrate digestive

MNaHCO, salutior SNEZYImMmes

T

Exocrine portion of pancreas
tAcinar and duct calls)

The glandular portions of
the pancreas are grossly
exagqgerated.

Stomach

0 Usually “J” shaped

0 Left side, anterior to the spleen

0 Mucous membrane
O G cells — make gastrin
o Goblet cells — make mucous

o Gastric pit — Oxyntic gland — Parietal cells — Make HCI

o Chief cells — Zymogenic cells
m Pepsin
m Gastric lipase
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Anatomy of the Stomach

Fundus

Esophagus ————
Muscularis \ :l\\.‘-_'
externa :

= longitudinal layer
= circular layer
= oblique layer

(a) (valve)

Copyright @ 2001 Beanjamin Cummings, an imprint of Addison Waslay Longman, Inc

Rugae of
mucosa

Greater
curvature

Stomach

0 3 muscle layers
o Oblique
o Circular
o Longitudinal
0 Regions
o Cardiac sphincter
o Fundus
o Antrum (pylorus)
o Pyloric sphincter
0 Vascular
0 Inner surface thrown into folds —
Rugae
0 Contains enzymes that work best at pH 1-2
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Fundus

Esophagus

Muscularis
externa
¢ Longitudinal layer
 Circular layer
* Oblique layer

Serosa

Body

Lesser
curvature

Rugae of
mucosa

Pylorus

Greater
curvature

Duodenum

Pyloric
sphincter
(valve)

Pyloric
canal

Pyloric
antrum

Pyloric sphincter
(a) (b)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Relaxed
muscles

—— Circular muscles

contract,
constricting
passageway
fBo?:::s of and pushing Gastroesophageal

bolus down sphincter open

Longitudinal
muscles
contract,
shortening
passageway
ahead of bolus

Gastroesophageal
sphincter closed

(d) (e)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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[ Surface
epithelium

Mucosa— | Lami s
propria
Muscularis
| mucosae

Subrr =
(contains
submucosal
Prlexus)

[ Obligque
layer

Circular ——
layer

externa - =
(contains Longitudinal —
myenteric | layer

plexus)

Serosa -
(=)

Stomach wall

Gastric pits

Surface
epithelium

Mucous
neck cells

Parietal
cell

Gastric
glands

Chief
cell

Enteroendocrine
cell

Mitochondria
in parietal
cell

Parietal
cell

Chief
cell

Entero-—
endocrine
cell

(<)

Stomach

0 Functions
o Mix food
O Reservoir
o Start digestion of
B Protein
® Nucleic acids
m Fats
O Activates some enzymes
O Destroy some bacteria

O Makes intrinsic factor — B 12
absorption

O Absorbs
® Alcohol
® Water
® Lipophilic acid
mB 12
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Gross Anatomy of the Stomach (Part 1)
[ )

Esophagus

Fundus

Cardia

Longitudinal muscle layer

Circular muscle layer

Lssse_r curvature
(medial surface)} v

Pyloric sphincter

Duodenum .
s2E Left gastroepiploic
vessels

Oblique muscle layer

overlying mucosa

Greater curvature
{lateral surface)

Pyloric
canal

Rugae
Pyloric

antrum (a) Stomach anterior view

0o Stomach Histology

O mucosa: location of gastric glands

I e ]
* gastric gland cells

mucous cells
parietal cells
chief cells

endocrine cells

Entero-
endocrine:
cells

Gastric gland
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Do B M WL e U Do snar i o P tmnies - M - e i B o i ey

Dpnm"'ng to gastric |
Surlace mucous cell
{sacretas mucin)
Mucous neck cel
{secrates alkaling
mucin

Parietal cell (secrated
hydrochionc ackd and
intrinsic factor)

Ghisf cell (secrales
pepsinogen)

Enteroandocrine call
{secrates gastrin}

b} ic) Gastric pit and gland
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O Stomach Histology

O mucosa: location of gastric glands

Lamina

propria K
Submucosa
Obligue muscle {

Circular

muscle
Lengitudinal ;

muscle i = =
Serosa { s g e

Muscularis Lymphatic Artery Myenteric
mucosae vessel and vewn plexus

O Stomach Histology

° °
°
Opening to Lamina
i propria
Mucous
neck e T

Lamina |

propria X
Submucosa ;
Oblique muscle <

Circular [

muscle
Loengitudinal | X

Serosa { e e =L

Muscularis Lymphatic Astery Myenteric Gastric gland
mucosae vessel andvein plexus

Entero-
endocrine
cells
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| Liver [ca) Lesser cusrvabure  Deaphragom

—— Esophagus
Cardiac onficg

Gastnic folds

By ol SEormemsh
— Pyioris of stamach

—— Graaiar cursabons

The Stomach and Omenta
Hepatoduodenal . Lesser Cardia Siemach Olsphmagm o
Lesser curvature Esophagus - Left gastroepipig
omenturm : Artents
?Tl
eern
Liver
Galibladder
Duodenum
Right kidney
Hepatic flexure
of colon
Right
gastroepiploic
artery 3
Stomach, anterior view
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GASTRO-ESOPHAGEAL JUNCTION
Stained with haematoxylin and eosin

1 - stomach

2 - esophagus
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FUNDAL PART OF THE STOMACH
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - epithelium of the mucosa

6 - lamina propria of the mucosa (contains

glands)

7 - muscularis mucosae

PYLORIC PART OF THE STOMACH
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

5 - lamina propria of the mucosa
(contains glands)

7 - gastric pits in the mucosa

8 - muscularis mucosae
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FUNDAL PART (left),
PYLORIC PART (right)
OF THE STOMACH
Stained with haematoxylin
and eosin
1 - epithelium of the mucosa
2 - gastric pits in the mucosa
3 - glands in the lamina propria

INTESTINE |

~ Plicae Circulares Microvilli
A Microvilli ——

Cell membrane

Mitochondrion
villi Golgi apparatus
Nucleus
Muscular
2 layer Rough
— Circular muscle endoplasmic
Longitudinal muscle reticulum  Nucleolus

Intestinal epithelial cell
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SECTIONAL VIEWS OF THE STOMACH AND INTESTINE

(2) Intestinal surface area is enhanced by finger-like villi.

celis

Crypt
Goblet
celis
Mucosa
Muscularis
mucosae
Submucosa
Gircular
muscle
— Lamina
Longitudinal RIR0S
muscie
Serosa = -
—
> - =—F - i Endocrine Museularis
artery andvein o 0 Poverss plexus cells mucosae

plexus patch

E =3 parts:
1. Duodenum — 15t part- shortest part

2. Jejenum — 2n part — longest

3. lleum — 3 part
Mesentery — parietal membrane that covers the small and large intestine supplying nerves and

blood to this region
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Perforated colon cancer
his was a cancer of the hepatic flexure which perforated, producing a bacterial peritonitis with abundant free bile as well.
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ICrypt of Lieberkuhn
-

Blood vessel

A?un-cm—ﬂ”t’-’: 2, ;
| Mucosa

Plica Circularis - Folds in mucosa and submucosa

Endothelial cell -

Villi - mucosal projections

Columnar epithelium - with increasing numbers of
Goblet cells as it approaches the large intestine

es Crypts of Lieberkuhn (intestinal glands)-

Paneth cells - eosinophilic, granular cells at base of
intestinal glands of Lieberkuhn

- Enteroendocrine cells (APUD cells)

Muscularls
Mucosae

Villus in the duodenum showing the simple Submucosa '
columnar epithelium on the surface and the Submucosal (Meissner's) plexus (found
lacteal running down the center of the villus scattered in the submucosa)

surrounded by lamina propria.
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*Muscularis Externa
inner circular smooth muscle layer
outer longitudinal smooth muscle layer

*Myenteric (Auerbach's) plexus (found beween the two layers of the muscularis externa)
Serosa

Connective tissue of mesentery or peritoneum is found on the outermost surface of the
digestive tube within the peritoneal cavity. Mesothelium lines the outer surface of the parts
that are not retroperitoneal.

As you look through the slides, be thinking of the four basic layers and how their
components may differ from one part of the small intestine to the other.

The nerves of the small intestines are derived from the plexuses of parasympathetic nerves
around the superior mesenteric artery.

From this source they run to the myenteric plexus (Auerbach's plexus) of nerves and ganglia
situated between the circular and longitudinal muscular fibers from which the nervous branches
are distributed to the muscular coats of the intestine.

From this a secondary plexus, the plexus of the submucosa (Meissner's plexus, Submucous
plexus, submucosal plexus) is derived, and is formed by branches which have perforated the
circular muscular fibers. This plexus lies in the submucous coat of the intestine; it also contains
ganglia from which nerve fibers pass to the muscularis mucosae and to the mucous membrane.

The nerve bundles of the submucous plexus are finer than those of the myenteric plexus. lts
function is to innervate cells in the epithelial layer and the smooth muscle of the (muscularis
externa).
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DUODENUM
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - villi

6 - glands (crypts) in the lamina
propria of the mucosa

7 - glands in the tunica submucosa (Brunner's glands)

the epithelial lining has

~ been detached so all

.. you see on each villus is
the lamina propria

| bounded by a naked

% basement membrane.

Crypts of Lieberkuhn
¥ are intestinal glands,
which contain Paneth
cells, which in turn,
contain eosinophilic
granules.

The submucosa is
marked by pockets of
Brunner's glands
(mucous-producing
glands)
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Brunner glands (or Pancreal
glands)

are compound tubular submucosal
glands found in that portion of the
duodenum which is above the sphincter
of Oddi.

The main function of these glands is to
produce an alkaline secretion
(containing bicarbonate) in order to:
protect the duodenum from the acidic
content of chyme (which is introduced
into the duodenum from the stomach);
provide an alkaline condition for the
intestinal enzymes to be active, thus
enabling absorption to take place;
lubricate the intestinal walls.

They are the distinguishing feature of
the duodenum

55



3/31/2009

56



3/31/2009

JEJUNUM
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - villi

6 - glands (crypts) in the lamina
propria of the mucosa

JEJUNUM
Stained with haematoxylin and eosin
1 - epithelium of the mucosa
(covers villi)
2 - lamina propria of the mucosa
:3- goblet cells in the epithelium
_ L_f'“l 4 - parts of the muscularis mucosae
»
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ILEUM
Stained with haematoxylin and eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica serosa
5 - villi
6 - epithelium of the mucosa
(covers villi)
7 - connective tissue of the lamina
propria of the mucosa
6 - glands (crypts) in the lamina
propria of the mucosa

- mucosa

submucosa

Peyer's patches (lymphatic tissue in
submucosa)

intestinal glands

muscularis externa

serosa
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COLON
Stained with haematoxylin and eosin 1 -
tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica serosa
5 - lymphoid follicle in the lamina
propria of the mucosa

COLON
Stained with haematoxylin and eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica serosa
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COLON
Stained with haematoxylin and

eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - glands (crypts) in the lamina
propria of the mucosa

COLON
Stained with mucicarmin

1 - tunica mucosa

2 - tunica submucosa

3 - goblet cells in the epithelium of crypts
(stained with red-magenta color)
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mucosa (flat luminal
surface)

goblet cells
submucosa

lymph nodes (if
present)

muscularis externa
serosa

The crypts of Lieberkihn (or
intestinal glands) are glands found
in the epithelial lining of the small
intestine and colon. the crypts secrete
various enzymes, including sucrase
and maltase, along with
endopeptidases and exopeptidases.

Also new epithelium is formed here,
keeping in mind that the epithelium
at this site is frequently worn away
by the passing food.

Loss of proliferation control in the
crypts is thought to lead to colorectal
cancer.

The basal portion of the Crypt
contains multipotent stem cells. At
each mitosis one daughter remains a
stem cell while the other
differentiates and migrates up the
side of the crypt and eventually the
villus.

colon, with lots of intestinal

glands (crypts of
Lieberkuhn) but no villi.

Goblet cells are among the cells
produced in this fashion.
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Helpful Hint

4 There are specific features to look
for when attempting to identify a
particular portion of the small

. ¥ intestine:

Duodenum - Brunner's glands in
submucosa, some Goblet Cells

Jejunum - large plicae with

many villi, more Goblet Cells

. lleum - aggregates of Peyer's

patches, even more Goblet Cells
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immortal stem cell lineages
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LIVER, PANCREAS
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Right hepatic Left hepatic
duct duct

, Cut edge of
Cystic duct | lesser omentum
Fund - | Common
unaus - hepatic duct

Hepatic i
" partal vein R Common
Common Chiodarel bile
= g papilla Hepatopancreatic
hepatic artery sphincter duct

/

Ay

Right gastric_.
S artery .-~

-
-
=

e i

(a)

Extended right hepatectomy anterior view
Right trisegmentactomy

IRight hepatectomyl

inferior vena cava pOS‘TEFiOI‘ view

falcifarm

left triangular caudate
ligarnent

ligarnent lobe

coronary

fissure
for teres
ligarnent

teres
ligarnent

quadrate
COMMEN * |ope

bile duct

| Left hepatectomy |

Extended left hepatectomy
Left trisegmentectomy
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Gallbladder
:’!//M ligameant of hver (ligamentum teres hepatis]

C. Inferlor view S‘\_“‘Flmmﬁmmdmrﬂwummmhqnm;

Right triangular Bgame
Bare arsa

D. Superlor view

Falcitorm lgamant Caronary (igamant
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kﬁmﬂnr:l:w . Right lobe Lot obe
atam
1/ v \
. —_— Right lobe Left lobe
—— { / N/ \
EIHIII ng:'lﬂam (VI

Laft postarior
lateral segment (1)

Left antarior
lateral segment (111}

Mm v Latt medial sagmeant (IV)
Right anterior
achelsogment (%3 \me-n ligament

Quadrats loba
b

Laft antarior
lateral segment {111}

Plate 5-23 Liver Lobes and Sezments
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Interlabular ‘ein - branch of heptic vein
canies away deoxygenated blood
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Cord of hepatocytes = =
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=
=
&

Hepatic Sinusoids

Kupfr Cel

Kupffer cell.

Artariole -
branch of
heptic artery
W [brings
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e
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LIVER
Stained with haematoxylin and eosin

1 - hepatic artery

2 - portal vien

3 - bile duct

4 - hepatocytes

1, 2, 3 - portal tract

LIVER
Stained with haematoxylin and eosin
1 - hepatic artery
2 - portal vien
3 - bile duct
1, 2, 3 - portal tract
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LIVER
Stained with haematoxylin and eosin
4 - hepatocytes
5 - terminal hepatic (centrilobular) venule

LIVER
Stained with haematoxylin and eosin
4 - hepatocytes
5 - terminal hepatic (centrilobular) venule
6 - hepatic sinusoid

LIVER
Stained with haematoxylin and eosin
1 - capsule

2 - liver parenchyma

LIVER
Stained with haematoxylin and eosin
1 - capsule
2 - liver parenchyma
4 - hepatocytes
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PANCREAS
Stained with haematoxylin and eosi
1 - glandular acinus
2 - islet of Langerhans
3 - main duct
4 - interlobular duct
5 - interlobular connective tissue septa

PANCREAS
Stained with haematoxylin and eosin 1 -
acinus
2 - islet of Langerhans
3 - interlobular connective tissue septa
4 - intralobular duct
5 - interlobular duct

PANCREAS
Stained with haematoxylin and eosin 1 -
acinus
2 - islet of Langerhans
3 - interlobular connective tissue septa
4 - blood vessels
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PANCREAS
Stained with haematoxylin
and eosin
1 - acinus
2 - islet of Langerhans
3 - intralobular duct
4 - interlobular connective
tissue septa

vascularization
A SSSSSsSSsSSESGSESSESESTSTS ST ST S S ST S S S S E E E E E E E E GEGEG@E@G@G@G@G@G@mnmmm@@EEEEEETTTTTTRRRRRRe
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Proper hepatic

Gastroduodenal

Supraduodenal

Esophageal
Common hepatic

—

Left v
hepatic

Right
hepatic

Short gastric

7 5
Cystic P Saric

Left

Superior gastroepiploic (gastro-omq
pancreaticoduocdenal
Right
gastroepiploic (gastro~omental]
Aorta
Infarior Supenor mesemnternc artery
pancreaticoduodenal
artery
Middile colic artery
Trans
Tan
Raht Margi
colic artery
Lef
col
lleoccolic artery =
Lial
Heurm
Anterior
cecal artary —— Epig
el =
Cecum . \ Sagna

Sigmoid colon
Superior rectal artery
Rectum

8

Appendicular artery

Figure

5-13 Branches of the superior and inferior mesenteric arteries.
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Inferior vena cava Aorta

= Oy
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—cd 1 AR

Hepatic veins
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y Left gastric vein

Right gastric vein

(S
Right branch of =53
el gl
Portal vein == “ ~
; - Spienic vein

Superior
mesenteric e
wvein Gastroepiploic vein
Middle colic vein

Inferior
mesenteric vain
Right colic vein

Left colic vein
lleocolic vein

Sigmoid vein

Superior rectal vein

Middle rectal vein
Levator ani muscie

Inferior rectal vein

Figure 5-14 Portal venous system.
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