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Objectives

- Distinguish between the parotid and submandibular
salivary glands.

- Understand and identify the structural organization of the
pancreas.

- Characterize the structural organization of the liver and
relate it to a classical lobule, portal lobule and hepatic
acinus.

- Identify the gall bladder and describe its function.



Major salivary glands

Parotid salivary gland
Parotid duct

Masseter muscle

Mucosa (cut)

Sublingual ducts
Submandibular duct
Sublingual salivary gland
Mylohyoid muscle (cut)
Submandibular salivary gland
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Slide /1. Parotid gland
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Slide /C: Pancreas (plastic-embedded)
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EM 15: Pancreatic acinar cells
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Biliary tract and gallbladder

Left and right hepatic ducts

Common hepatic duct (1) Left and right hepatic ducts merge

Cystic duct to form a common hepatic duct.

@ Common hepatic and cystic ducts
merge to form a common bile duct.

/4"-__

Common bile duct

Accessory
Stored bile pancreatic duct Il

Gallbladder )
Minor
duodenal papilla

e,

Hepatopancreatic 7— Main pancreatic duct

ampulla with ! j/ 2T f

hepatopancreatic 1

sphincter @ Mam pancreatic duct merges with common

bile duct at the hepatopancreatic ampulla,

Major duodenal which extends into the duodenum.

papilla

0 Bile and pancreat|c julces enter

duodenum at the major duodenal papilla.
—

Duodenum
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Lamina propria Irregular smooth Adventitia/Serosa
muscle of
muscularis externa
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Hepatic sinusoid

Central vein
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Slide 5 Human Liver
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Clinical Correlation

The most common cause of liver
cirrhosis is chronic alcoholism.

Which zone of the liver acinus
would be most severely affected
by alcohol?

What would a biopsy of liver tissue
from a patient with alcoholic
cirrhosis look like?

- Read “Exploring Alcohol’s Effects on Liver Function” by
JACQUELYN J. MAHER, M.D.

 http://pubs.niaaa.nih.gov/publications/arh21-1/05.pdf

http://www.cswfwi.org/wp-content/uploads/2012/01/Depression-and-Alcoholism.jpg
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Clinical Correlation

The most common cause of liver
cirrhosis Is chronic alcoholism.

Which zone of the liver acinus would

be most severely affected by

alcohoI’P

Alcohol metabolism requires increased oxygen
utilization, thereby reducing the availability of

oxygen (hypoxia) for cells in zone Il of the liver.

- The relative lack of oxygen (hypoxia) in zone Il
encourages fibrosis in cirrhotic livers.

What would a biopsy of liver tissue
from a patient with alcoholic
cirrhosis look like?

Read “Exploring Alcohol’s Effects on Liver Function” by
JACQUELYN J. MAHER, M.D.
http://pubs.niaaa.nih.gov/publications/arh21-1/05.pdf
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Clinical Correlation

The most common cause of liver
cirrhosis is chronic alcoholism.

Which zone of the liver acinus would be
most severely affected by alcohol?

- Alcohol metabolism requires increased oxygen
utilization, thereby reducing the availability of oxygen
(hypoxia) for cells in zone Il of the liver.

- The relative lack of oxygen (hypoxia) in zone Il
encourages fibrosis in cirrhotic livers.

What would a biopsy of liver tissue from
a patient with alcoholic cirrhosis look
like?

«The liver tissue from a patient with alcoholic cirrhosis

would demonstrate extensive fibrosis that distorts the
liver structure.

Read “Exploring Alcohol’s Effects on Liver Function” by
JACQUELYN J. MAHER, M.D.

http://pubs.niaaa.nih.gov/publications/arn21-1/05.pdf

http://www.cswfwi.org/wp-content/uploads/2012/01/Depression-and-Alcoholism.jpg
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The End!

4*’* 2013 NATIONAL SENIOR GAMES
* *
BADMINTON PARTICIPANT REPORT NATIONA.L
Singles SENIOR GAMES
| CLEYELAND, OHIO - 2013
National ¥*¥*Changes after June 10, 2013 will not be reflected in this report* **
Senior Games
Association
Age Group Last Name First Name State/Country Gender Sport Singles
55-59 TIERMNEY RICHARD HI Male Badminton Yes
55-59 TREHAN RAJEEV KS Male Badminton Yes
55-59 WILSON JOHN T Male Badminton Yes
55-59 ZHOU JIANPING MD Male Badminton Yes
60-64 FABRITIUS MICHAEL KY Male Badminton Yes
60-64 HILLIARD MICHAEL A7 Male Badminton Yes

60-64 JOHNSON LARRY TX Male Badminton Yes



Answers to questions in lab manual

1. Identify an important enzyme produced by the parotid gland.

Serous cells of parotid glands secrete abundant alpha-amylase, that initiates hydrolysis of carbohydrates, and proline-
rich proteins with antimicrobial and other protective properties.

2. Identify an enzyme secreted by the cells forming the demilune and its function.
Lysozyme, functions in bacterial wall hydrolysis.

3. What is the functional significance of these infoldings?

The infoldings of the basal cell membrane seen in striated ducts contain numerous elongated mitochondria. These
structures are characteristic feature of cells that transport fluids and electrolytes across cell membranes.

These mitochondria within the folds supply energy for rapid ion uptake from saliva.

4. What is the significance of this (lactoferrin secretion by some submandibular glands?
Lactoferrin binds iron, thereby preventing bacterial growth (which requires iron).

5. What is the function of the rough endoplasmic reticulum?

+ Modifies, transports, and stores proteins produced by attached ribosomes; these proteins are secreted, become
components of the plasma membrane, or serve as enzymes of lysosomes.

6. What are zymogen granules?
Secretory granules with dense contents of inactive precursors of digestive enzymes



Answers to questions in lab manual

7. What hormone causes contraction of the smooth muscle layer and where is that hormone
produced?
+ Cholecystokinin (CCK) causes contraction of the smooth muscle layer.
+ CCK is produced by enteroendocrine cells of the small intestine and is stimulated by the presence of ingested fats.

8. What is the difference between a serosa and an adventia?

- Serosa: Thin layer of loose connective tissue with a simple squamous mesothelium. The serosa is continuous with
mesenteries, which are continuous with the peritoneum, which lines the abdominal cavity.

- Surrounds digestive organs that are suspended within the abdominal cavity.
« Adventitia: Thick connective tissue layer that merges with surrounding tissues and lacks mesothelium.

+ Surrounds digestive organs that are not suspended within the abdominal cavity, but rather are bound directly to
adjacent structures.

9. Identify the function of the gall bladder.
- The function of the gallbladder is to store bile.

10. Is the hepatic capsule (Glisson’s) present?
* Yes.

11.  What is found in the Space of Disse?
- Irregular microvilli projecting from the hepatocytes fill the Space of Disse.

- This direct contact between hepatocytes and plasma facilitates most key hepatocyte functions that involve uptake and
release of nutrients, proteins, and potential toxins.



Answers to questions in lab manual

12. Are lymphatics part of the portal triad? Where are they found in the liver?

Not part of the portal triad per say (portal vein, hepatic artery, bile duct), but most peripheral portal areas do
contain lymphatics.

13.  Which zone of the liver acinus would be most severely affected by alcohol?

+ Alcohol metabolism requires increased oxygen utilization, thereby reducing the availability of oxygen (hypoxia)
for cells in zone IlI of the liver.

« The relative lack of oxygen (hypoxia) in zone Il encourages fibrosis in cirrhotic livers.

14.  What would a biopsy of liver tissue from a patient with alcoholic cirrhosis look like?

« The liver tissue from a patient with alcoholic cirrhosis would demonstrate extensive fibrosis that distorts the
liver structure.
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OBJECTIVES

Learn of the GENERAL AND UNIQUE STRUCTURAL
FEATURES OF GLANDS ASSOCIATED WITH
DIGESTIVE TRACT
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ORIGIN OF THESE GLANDS AND HOW STRUCTURAL
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ABSORPTION OF FOOD STUFFS
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Fig.13-1 Pig’s Liver (panoramic view, transverse section). Siain: Mallory-azan. low magnification.
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LIVER FUNCTIONS

BLOOD FILTRATION 1.2 X 10" KUPFFER CELLS/G
BLOOD STORAGE - LIVER SIZE AND SINUSOIDS EXPAND

MAINTAIN NORMAL BLOOD GLUCOSE CONCENTRATIONS
METABOLISM AND TRANSPORT OF LIPIDS

SECRETE PLASMA PROTEINS - BLOOD CLOTTING
NUTRITIONAL METABOLISM AND BILE SECRETION

DRUG METABOLISM - SER DRUG TOLERANCE
EXCRETION OF BILIRUBIN - JAUNDICE
SECRETE BILE - EMULSIFYING FATS
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ACINUS with portal vein and artery in center

ZONATION OF THE LIVER

— Classical lobule

Figure 16-16. Schematic drawing illustrating the territo-
ries of the classic liver lobules, hepatic acini, and portal
lobules. The classic lobule has a central vein (CV) and is
outlined by the solid lines that connect the portal spaces
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ACINUS with portal vein and artery in center

ZONATION OF THE LIVER

— Classical lobule

Portal lobule with triad In
center

Figure 16-16. Schematic drawing illustrating the territo-
ries of the classic liver lobules, hepatic acini, and portal
lobules. The classic lobule has a central vein (CV) and is
outlined by the solid lines that connect the portal spaces
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ACINUS with portal vein and artery in center

ZONATION OF THE LIVER

Liver
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— Classical lobule
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INn center
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two central veins

Figure 16-16. Schematic drawing illustrating the territo-
ries of the classic liver lobules, hepatic acini, and portal
lobules. The classic lobule has a central vein (CV) and is
outlined by the solid lines that connect the portal spaces
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Portal lobule
with triad in center

Figure 16-16. Schematic drawing illustrating the territo- |
ries of the classic liver lobules, hepatic acini, and portal
lobules. The classic lobule has a central vein (CV)and is |
outlined by the solid lines that connect the portal spaces ™




Terminol HepaticV. l
with portal vein st Termiad! Hagticy
eroaN sooonons:
Sos AN

and artery in center

Portal Space

Bronches of Portol V ¢
ond Hepatic A

Figure 27-13. Diagram of the acinus, consisting of paren-
chyma centered around the terminal branches of the he-
patic artery and portal vein. The cells in zone-1 have first
. : , call on the incoming oxygen and nutrients. The cells of
Figure 16—16. Schematic drawing illustrating the territo- zone-2 are less favored, and those of zone-3 are least

ries of the classic liver lobules, hepatic acini, and portal favorably situated. (Redrawn after Rappaport, AM. et al.
lobules. The classic lobule has a central vein (CV) and is 1954. Anat. Rec. 119-11 )
outlined by the solid |inesdth4at conr)eqt_the pgrtal spaces : ’ gy




——
CELLS OF THE LIVER LOBULE

A. HEPATOCYTE
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C ENDOTHELIAL CELL
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Glycogen in hepatocytes




Dietary !l!erences In amount o! g‘ycogen In Hepatocytes
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BILE CANALICULI
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Bile canaliculus

Four + compounds that are deposited/secreted into this
space.

a. Cholesterol

b. EGF

c. insulin

d. IgA

also bile salts and BILIRUBIN
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GALLBLADDER & BILE DUCTS

FUNCTION
BILIARY TRACT

ORGANIZATION OF GALLBLADDER
EPITHELIUM
CONNECTIVE TISSUE

HISTOPHYSIOLOGY
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the contracted galibladder
the inset. Compare \
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re 27—36. Scanning micrograph of
these has the appearance shown n

through

A histological secuon
M. J. Submicrosc.

ographs from Castellucci, Cytol. 12375, 1980.)
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Figure 27-37. Diagram illustrating the mechanism of con-
centration of the bile. Sodium is actively pumped into the
intercellular cleft below the occluding junction, creating a
standing gradient that moves water from the lumen to blood
vessels in the lamina propria.
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DUCTS OF SALIVARY GLANDS
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Figure 23-19. Diagfammatic representation of the fine structural characteristics of the various cell types in the mouse
enithmandihiilar aland (Radrawn after ). Rutbera.)
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Figure 23-21. Electron micrograph of basal region of
striated duct cells from cat submandibular gland. Notice

the desmosomes joining the interdigitating processes of
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