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METHODOLOGICAL INSTRUCTIONS TO LESSON 45 FOR STUDENTS

THEME: DIGESTIVE SYSTEM. ORAL CAVITY. TONGUE.
TONSILS.

PROFESSIONAL MOTIVATION

Digestive system is the only way for nutritive substances introducing into
human body from outside. It is opened from both sides that’s why its wall is a
border between environment and internal medium of human body.
Morphologically digestive tube is a hollow structure, which promote gradual and
successive mechanical and chemical processing of the food for its further
absorption. It has some general features of the wall structure but at the same time
there are some morphofunctional peculiarities in different parts of digestive
system. Deep knowledge of the digestive system organs histophysiologies is
necessary to future doctor for the creation of the clinical mentality, correct analyses
of the modern investigation results (biopsy, endoscopy), choice of better way of
medicines introduce and treatment and prophylaxis of digestive system diseases.

GENERAL AIM: Know general structure of the oral cavity organs. To
know the structure of the tongue and histophysiology of the taste buds and to be
able to identify them in specimens. To know microscopic structure, chemical
compounds and physical properties of soft and dark tissues of the tooth. To be able
to identify structural compounds of the tooth and main stages of its development in
the specimens.

Final aims. Students should be able to:

1. Indicate the general features of digestive system.

2. Recognise lips, cheeks, soft and dark palatine, their structure and functions.

3. Interpret the structure and functions of the tongue, tissues compounds,
structural peculiarities of the upper, lower and back surfaces.

4. Characterise of the tongue papillae.

5. Explain the taste bud structure and functions.

BASIC LEVEL
1. Splanchnology. Digestive system — human anatomy department.
2. Epithelial, muscular and connective tissues — general hystology.
3. Exocrine glands — general hystology.

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
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General features of digestive system.

2. Oral cavity. Lips, cheeks, soft and dark palatine, their structure and functions.

3. The tongue, tissues compounds, structural peculiarities of the upper, lower and
back surfaces.

4. Morphofunctional characteristic of the tongue papillae.

Taste bud structure and functions.Key words and phrases: oral cavity,
lips, cheeks, soft and dark palatine, tongue, tongue papillae (filiform, fungiform,
foliate, circumvallate), taste bud, tooth, incisors, canines, premolars, molars,
crown, root, neck, pulp cavity, enamel, enameloblast, enamel rods (prism), dentin,
odontoblast, dentinal tubules, cementum, cementocyte, palp, periodontal ligament,
epithelial tooth bud, cap stage, bell stage, permanent teeth, deciduous teeth.

References:

1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 283-289.

2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 217-225.

3. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp. 191-200.

4. Victor P. Eroschenko. Atlas of Histology with functional correlations. - 9th ed.
Lippincott Williams and Wilkins, 2000. — pp. 153-165.

II. For self-training students should fill in these tables:

Characteristic of the tongue papillae

Type of papillae Morphology Function

Characteristic of tonsils

Structure in tonsil Tissue content Functional significance

I11. Visual Aids and Material Tools:
Charts No:
45-1. Papillae of the tongue.
45-2. General structure of the tongue.
45-3. Tooth development.

IV. Students’ practical activities:
Students must know and illustrate such histologic specimens:
Specimen 1. Human tongue. Filiform and fungiform papillae.
Stained with haematoxylin and eosin




At a low magnification watch the mucous membrane of the tongue, this
has special structures -papillae on the upper and lateral surfaces. All the papillae
are cowered by the stratified squamous epithelium, which rests on the mucosa
lamina propria. Filiform papillae are the most numerous and despite of others are
cowered by the stratified squamous keratinized epithelium. Fungifirm papillae are
cowered by the stratified squamous nonkeratinized epithelium. Loose connective
tissue of the papillae border with muscles of the tongue. Bundles of striated
muscular fibers are disposed in three different turns and are separated by the loose
connective tissue.

Mlustrate and indicate: 1. Filiform papilla. 2. Fungiform papilla: a)
stratified squamous epithelium; b) lamina propria. 3. Tongue muscles. 4. Glands of
the tongue.

What are the differences between filiform and fungiform papillae of the
tongue?

What muscular tissue does tongue consists of?

What peculiarities salivary glands may be recognized and assigned by in
the specimen?

Specimen 2. Human tongue. Foliate papilla.

Stained with haematoxylin and eosin

At a low magnification of microscope find the foliate papillae on the
lateral surface of the tongue. At a high magnification light oval-shaped structures —
taste buds (receptors of taste) — may be observed in the epithelium, which covers
the lateral surface of the foliate papillae.
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[lustrate and indicate: 1. Foliate papilla :a) stratified sqamous epithelium;
b) lamina propria. 2.Taste buds.

Name, please, the papillae, which contain the taste buds.

Indicate the disposition of the taste buds on the foliate papillae.

Specimen 3.Pharyngeal tonsil.

Stained with haematoxylin and eosin

At a low magnification of microscope watch the structure, which looks
like a glass with two walls. This is tooth bud (enamel organ), which is connected
with tooth lamina by the cord of cells — the neck. Mesenchime introducing into the
enamel organ is called dental papilla, that one which surrounds it is dental sac.
Epithelial cells of the enamel organ boarding with dental sac are the outer cells of
enamel organ. Prismatic shaped cells, which touch in contact with dental papilla
are the inner epithelial cells of the enamel organ. Pulp is disposed inside in the
tooth bud.

Illustrate and indicate 1. Enamel organ: a) external epithelium; b) pulp; c)
internal epithelium. 3. Dental papilla. 4. Dental sac. 5. Neck of the enamel organ.

Name the tooth structures, which give the origin to the soft and dark

tissues of the tooth.

Development of the deciduous teeth is continued in postembryonic period.
What portion of the tooth appears at that time?

Three types of cells are seen in the specimen of enamel organ: inner, outer
and intermediate. What are the producers of the enamel? What are their names?

V. Real - life situations to be solved
1. In the histological specimen you can see a muscular organ covered by mucosa on
the dorsal surface, which forms numerous papillaec. What type of epithelium lines the
mucosa of ventral surface of this organ?
*A. Stratified squamous.
B. Simple columnar.
C. Simple ciliated.
D. Stratified cuboidal.
E. Transitional.

2. In the histological specimen you can see a muscular organ covered by mucosa on the
dorsal surface and mucosa with submucosa on the ventral surface. Mucosa on the
dorsal surface forms numerous papillaec. Which organ is this?

A. Stomach.

B. Esophagus.

C. Small intestine.



D. Large intestine
*E. Tongue.

3. In the histological specimen of tongue you can see the most numerous papillae. They
have conical elongated shape and are covered with stratified squamous keratinized
epithelium. Which type of papillae is described/found?

A. Foliate .

B. Primary.

C. Fungiform.

*D. Filiform.
E. Circumvallate.

4. In the histological specimen of tongue the filiform papillae are found. Which type of
epithelium lines these papillae?
*A. Stratified squamous keratinized.
B. Stratified squamous nonkeratinized
C. Simple columnar.
D. Stratified cuboidal.
E. Transitional.

5. In the histological specimen of tongue you can see papillae. They are located between
filiform papillae, have mushroom shape, and their covering epithelium has taste buds.
Which type of papillae is described?

A. Foliate .

B. Primary.

*C. Fungiform.
D. Filiform.
E. Circumvallate

Technological card to practical classes

Ne | Types of activity Duratio | Methods Technique Site
n

1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge

2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables

3. | Independent 45 min Specimens | Microscopes Class room
students activity

4. | Summary and results | 5 min - - Class room
of activity




METHODOLOGICAL INSTRUCTIONS TO LESSON 46 FOR STUDENTS

THEME: DIGESTIVE SYSTEM. ORAL CAVITY. TOOTH
STRUCTURE AND ORIGIN.

PROFESSIONAL MOTIVATION

Digestive system is the only way for nutritive substances introducing into
human body from outside. It is opened from both sides that’s why its wall is a
border between environment and internal medium of human body.
Morphologically digestive tube is a hollow structure, which promote gradual and
successive mechanical and chemical processing of the food for its further
absorption. It has some general features of the wall structure but at the same time
there are some morphofunctional peculiarities in different parts of digestive
system. Deep knowledge of the digestive system organs histophysiologies is
necessary to future doctor for the creation of the clinical mentality, correct analyses
of the modern investigation results (biopsy, endoscopy), choice of better way of
medicines introduce and treatment and prophylaxis of digestive system diseases.

GENERAL AIM: Know general structure of the oral cavity organs. To
know the structure of the tongue and histophysiology of the taste buds and to be
able to identify them in specimens. To know microscopic structure, chemical
compounds and physical properties of soft and dark tissues of the tooth. To be able
to identify structural compounds of the tooth and main stages of its development in
the specimens.

Final aims. Students should be able to:

6. Interpret the sources of origin, structure and tissues compounds of the tooth.

7. Enamel, dentin and cementum hystologic structure and composition.
8. Palp and periodontal ligament structure and functions.
9. Tooth development. Permanent and deciduous teeth.

BASIC LEVEL
1. Splanchnology. Digestive system — human anatomy department.
2. Epithelial, muscular and connective tissues — general hystology.
3. Exocrine glands — general hystology.

Students’ independent study program
L. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
10.



11. Sources of origin, structure and tissues compounds of the tooth.

12. Enamel, dentin and cementum hystologic structure and composition.
13. Palp and periodontal ligament structure and functions.

14. Tooth development. Permanent and deciduous teeth.

Key words and phrases: oral cavity, lips, cheeks, soft and dark palatine,
tongue, tongue papillae (filiform, fungiform, foliate, circumvallate), taste bud,
tooth, incisors, canines, premolars, molars, crown, root, neck, pulp cavity, enamel,
enameloblast, enamel rods (prism), dentin, odontoblast, dentinal tubules,
cementum, cementocyte, palp, periodontal ligament, epithelial tooth bud, cap
stage, bell stage, permanent teeth, deciduous teeth.

References:

5. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 283-289.

6. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 217-225.

7. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp. 191-200.

8. Victor P. Eroschenko. Atlas of Histology with functional correlations. - 9th ed.
Lippincott Williams and Wilkins, 2000. — pp. 153-165.

I1. For self-training students should fill in the table:

Characteristic of the tooth

Anatomical Parts Dental tissues Functional significance

Origin of the dental tissues

Parts of dental germ Cells Detnal tissues

I11. Visual Aids and Material Tools:
Charts No:
45-1. Papillae of the tongue.
45-2. General structure of the tongue.
45-3. Tooth development.

IV. Students’ practical activities:
Students must know and illustrate such histologic specimens:

Specimen 3. Tooth development early stage.
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Stained with haematoxylin and eosin
B Te A

At a low magnification of microscope watch the structure, which looks
like a glass with two walls. This is tooth bud (enamel organ), which is connected
with tooth lamina by the cord of cells — the neck. Mesenchime introducing into the
enamel organ is called dental papilla, that one which surrounds it is dental sac.
Epithelial cells of the enamel organ boarding with dental sac are the outer cells of
enamel organ. Prismatic shaped cells, which touch in contact with dental papilla
are the inner epithelial cells of the enamel organ. Pulp is disposed inside in the
tooth bud.

Illustrate and indicate 1. Enamel organ: a) external epithelium; b) pulp; c)
internal epithelium. 3. Dental papilla. 4. Dental sac. 5. Neck of the enamel organ.

Name the tooth structures, which give the origin to the soft and dark
tissues of the tooth.

Development of the deciduous teeth is continued in postembryonic period.
What portion of the tooth appears at that time?

Three types of cells are seen in the specimen of enamel organ: inner, outer
and intermediate. What are the producers of the enamel? What are their names?

Specimen 4. Tooth structure

Stained with haematoxylin and eosin

At a low magnification of microscope find the enamel organ at the later
stage of development. Spindle-like cells are differentiated at the top of dental
papilla. These are the odontoblasts. Dentin is disposed up to them. It consists of
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two layers — lighter — predentin and darker (pink) layer rich with lime salt — dentin.
Enough thick layer of enamel is seen above the dentin. Alveolar bone formation
occurs in the surrounding connective tissue.

Ilustrate and indicate: 1. Internal epithelium of the enamel organ
(enameloblasts).2. Enamelum. 3. Mature dentin. 4. Predentin. 5. Odontoblastic
layer.

Name, please, the cells, which participate in dentin and enamel formation.
What are their embryonic origins?

Cementum is seen in the specimen of the tooth. What cells it is produced
by?

Two specimens are made of the crown and the root of the tooth. How does
it possible to recognize them?

Tooth pulp is extracted. How does it influence on the dentin and enamel
metabolism?

V. Real life situations to be solved:
1. Decalcificated tooth is determined in the histological specimen. Which tissues of
this organ are referred to hard tissues?
A. Enamel and dentine
B. Pulp and periodontal ligament.
*C. Enamel, dentine and cementum.
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D. Cementum, pulp and dentine.
E. Cementum, enamel and pulp.

2. Decalcificated tooth is determined in the histological specimen. Which tissue
covers the crown of this organ?
A. Dentine
B. Pulp.
*C. Enamel.
D. Cementum.
E. Bone.

3. An organ presented in the histological specimen is parenchymatous lobulated. Its
parenchyma is glandular epithelium, which consists of numerous secretory acini and
branching duct system. All secretory acini are serous. Which salivary gland is
described?

*A. Parotid.

B. Sublingual.
C. Submandibular.

D. Lingual.
E. Mixed.
Technological card to practical classes
Ne | Types of activity Duratio | Methods Technique Site
n
1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge
2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables
3. | Independent 45 min Specimens | Microscopes Class room
students activity
4. | Summary and results | 5 min - - Class room
of activity
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METHODOLOGICAL INSTRUCTIONS TO LESSON 47 FOR STUDENTS
THEME: LARGE SALIVARY GLANDS

PROFESSIONAL MOTIVATION

Digestive system is the only way for nutritive substances introducing into
human body from outside. It is opened from both sides that’s why its wall is a
border between environment and internal medium of human body.
Morphologically digestive tube is a hollow structure, which promote gradual and
successive mechanical and chemical processing of the food for its further
absorption. It has some general features of the wall structure but at the same time
there are some morphofunctional peculiarities in different parts of digestive
system. Deep knowledge of the digestive system organs histophysiologies is
necessary to future doctor for the creation of the clinical mentality, correct analyses
of the modern investigation results (biopsy, endoscopy), choice of better way of
medicines introduce and treatment and prophylaxis of digestive system diseases.

GENERAL AIM: Know the salivary glands morphofunctional
characteristic and to be able to identify them in specimens.

Final aims. Students should be able to:
1. Interpret the general morphofunctional characteristic of large salivary glands
and their classification.
Recognise structural peculiarities of the parotid, submandibular and sublingual
glands secretory portions (acini).
Identify the main microscopic and ultrastructural signs of muco- and serocytes.
Identify large salivary glands excretory ducts.
Explane salivary glands excretory products and hormones.
Interpret the morphogenesis and regeneration of the salivary glands.
Identify salivary glands aging.

N

Nownkw

BASIC LEVEL
1. Splanchnology. Digestive system — human anatomy department

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
1. General morphofunctional characteristic of large salivary glands and their
classification.
2. Structural peculiarities of the parotid, submandibular and sublingual glands
secretory portions (acini).
3. Main microscopic and ultrastructural signs of muco- and serocytes.
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Large salivary glands excretory ducts.

Salivary glands excretory products and hormones.
Morphogenesis and regeneration of the salivary glands.
Salivary glands aging.

Key words and phrases: salivary glands, capsule, lobules, septa, parotid
gland, submandibular gland, sublingual gland, acini, secretory portion, excretory
duct, intercalative duct, striated duct, serocyte, mucocyte, myoepithelial cell,
mucus, serum, alveolar acinus, tubular acinus, mixed acinus, serous semilunes.

N nk

References:

1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp.312-317

2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 225-230

3. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp. 200-203.

4. Victor P. Eroschenko. Atlas of Histology with functional correlations. - 9th ed.
Lippincott Williams and Wilkins, 2000. — pp.169-179.

I1. For self-training students should fill in this table:

Characteristic of the salivary glands

Salivary gland Location Main morphological
feature

II1. Visual aids and material tools:
Charts No:
46-1. General structure of the salivary glands.
46-2. Parotid gland.
46-3. Submandibular gland.
46-4. Sublingual gland.

IV. Students’ practical activities:

Students must know and illustrate such histologic specimens:

Specimen 1. Parotid gland

Stained with haematoxylin and eosin

At a low magnification there seen a lobular structure of the gland. There
are vessels, interlobular excretory ducts and nerves in the connective tissue layers.
At a high magnification thin intercalated ducts consisting of dark small cells are
well observed in the lobules. Striated ducts are larger and consist of tall epithelial
cells with basal striations (cell membrane folds). They continue into interlobular
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ones, whose wall consists of bilayer epithelium and common duct — of stratified
epithelium. Secretory portions are round-shaped and consist of serocyte and
myoepithelial (basket) cells, which surround the first ones.

Ilustrate and indicate: 1. Lobules. 2. Interlobular connective tissue septa.
3. Vessels. 4. Excretory ducts: a) interlobular; b) striated; c) intercalative. 5.
Secretory portion: a) serocytes; b) myoepithelial cells.

What are the typical secretory portions of the parotid gland?

Which excretory ducts epitheliocytes are darker and why?

Specimen 2. Submundibular gland

Stained with haematoxylin and eosin

At a high magnification two types of secretory portions are seen: serous
and mixed. The serous ones are round-shaped and consist of 12-18 serocytes inside
and peripherally disposed myoepithelial cells and then — basement membrane.
Mixed acini are larger and have two types of cells: serocytes and mucocytes.
Mucous cells are conical with wide basal part and light cytoplasm. Serocytes lie
near the basal portion of mucocytes thus producing so called serous semilunes or
caps of Djianutsi. Serocytes have basophilic cytoplasm and centrally disposed

16



nuclei. Outside they are surrounded with myoepithelial cells layer. Excretory ducts
are similar to that ones in the parotid glands.

Ilustrate and indicate: 1. Mucous acini. 2. Mixed acini: a) mucocytes; b)
serocytes; ¢) myoepithelial cells.

What kinds of cells do you see in the mixed acini?

What kind of cells serous semilunes are composed of?

V. Real - life situations to be solved

1. An organ presented in the histological specimen is parenchymatous lobulated. Its
parenchyma is glandular epithelium, which consists of numerous secretory acini and
branching duct system. There are many serous acini and mixed secretory acini in
lobules. Which salivary gland is described?

A. Parotid.
B. Sublingual.
*C. Submandibular.
D. Lingual.
E. Mixed.

2. An organ presented in the histological specimen is parenchymatous lobulated. Its
parenchyma is glandular epithelium, which consists of numerous secretory acini and
branching duct system. There are many mucous and mixed secretory acini and few
serous acini. Which salivary gland is described?
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A. Parotid.
*B. Sublingual.
C. Submandibular.
D. Lingual.
E. Mixed.
3. In the histological specimen of parotid gland an excretory duct is found in lobule.
It is small structure lined by a simple cuboidal epithelium with basophilic cytoplasm,
surrounded by myoepithelal cells. Which duct is described?
A. Interlobular.
B. Striated.
*C. Intercalated.
D. Interacinous.
E. General.

4. In the histological specimen of parotid gland an excretory duct is found in lobule.
It is large structure lined by simple columnar epithelium with the basal striation and
oxyphilic cytoplasm, surrounded by myoepithelal cells. Which duct is described?

A. Interlobular.

*B. Striated.

C. Intercalated.
D. Interacinous.
E. General.

5. In the histological specimen of parotid gland an excretory duct is found in
interlobular connective tissue septa. It is large structure lined by a stratified cuboidal
epithelium, surrounded by myoepithelal cells. Which duct is found?

*A. Interlobular.

B. Striated.
C. Intercalated.
D. Interacinous.

E. General.
Technological card to practical classes
Ne | Types of activity Duratio | Methods Technique Site
n

1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge

2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables

3. | Independent 45 min Specimens | Microscopes Class room
students activity

4. | Summary and results | 5 min - - Class room
of activity

18



METHODOLOGICAL INSTRUCTIONS TO LESSON 48 FOR STUDENTS
THEME: PHARYNX. OESOPHAGUS

PROFESSIONAL MOTIVATION

Digestive system is the only way for nutritive substances introducing into
human body from outside. It is opened from both sides that’s why its wall is a
border between environment and internal medium of human body.
Morphologically digestive tube is a hollow structure, which promote gradual and
successive mechanical and chemical processing of the food for its further
absorption. It has some general features of the wall structure but at the same time
there are some morphofunctional peculiarities in different parts of digestive
system. Deep knowledge of the digestive system organs histophysiologies is
necessary to future doctor for the creation of the clinical mentality, correct analyses
of the modern investigation results (biopsy, endoscopy), choice of better way of
medicines introduce and treatment and prophylaxis of digestive system diseases.

GENERAL AIM: Know the histophysiology of the pharynx, oesophagus
and tonsils, to be able to identify their structural components in specimens.
Final aims. Students should be able to:
1. Interpret the general structure of the digestive tube. Pharynx wall histologic
structure.
2. Recognise oesophageal mucosa and submucosa structure.
Identify the oesophageal glands disposition, structure and functions.
4. Find the peculiarities of the muscular tunica in the different part of oesophagus.

(O8]

BASIC LEVEL
1. Splanchnology. Digestive system — human anatomy department.

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
General structure of the digestive tube. Pharynx wall histologic structure.
Oesophageal mucosa and submucosa structure.
Oesophageal glands disposition, structure and functions.
Peculiarities of the muscular tunica in the different part of oesophagus.
Lymph-epithelial rink of Pirogov-Valdaer compounds and functions.
Structure and functions of the palatine tonsil.
Key words and phrases: pharynx, oesophagus, palatine, tonsil, mucosa,
submucosa, muscular tunica, adventitia, serosa, peritoneum, stratified squamous
epithelium, lamina propria, papilla, muscularis mucosa, infiltrated epithelium,

19
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neutrophils, crypt, papilla, mucous gland, excretory duct, oesophageal gland,
cardial gland.

References:

1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 284-285, 289.

2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 222-225, 230-234.

3. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp. 203-208.

4. Victor P. Eroschenko. Atlas of Histology with functional correlations. - 9th ed.
Lippincott Williams and Wilkins, 2000. — pp. 179-185.

I1. For self-training students should fill in this table:

Characteristic of the different layers of the esophagus wall

Layers Tissues Function

II1. Visual aids and material tools:
Charts No:
47-1. General structure of the digestive tube.
47-2. Oesophagus cross section.
47-3. Oesophageal-gastric junction.

IV. Students’ practical activities:

Students must know and illustrate such histologic specimens:

Specimen 1. Cross section of the upper third of oesophagus.

Stained with haematoxylin and eosin.

At a low magnification 4 tunics of the oesophageal wall are seen: mucosa,
submucosa, muscular and adventitia. Mucosa consists of three layers: stratified
squamous nonkeratinized epithelium under which lamina propria with cardiac
glands is disposed. Then muscularis mucosa is seen. Submucosa is well developed
and consists of loose connective tissue with oesophageal glands secretory portions.
Muscular tunica has inner circular and outer longitudinal layers of skeletal
muscles. Adventitia- loose connective tissue with blood vessels. Watch the
specimen at a high magnification.

[lustrate and indicate:I. Tunica mucosa: a) stratified squamous
nonkeratinized epithelium; b) lamina propria; ¢) muscularis mucosa. II. Tunica
submucosa: d) connective tissue; e) proper oesophageal glands. III. Tunica
muscularis: f) internal circular layer; g) external longitudinal layer. IV. Adventitia:
h) vessels.
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What are the differences between cardiac and proper glands of
oesophagus?

V. Real - life situations to be solved:

1. In the histological specimen you can see an organ of digestive tract. Its wall
consists of mucosa, submucosa, muscularis externa and adventitia. Mucosa of the organ
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is covered by stratified squamous nonkeratinized epithelium. Which organ is found in
the specimen?

A. Stomach.
*B. Esophagus.

C. Larynx.

D. Trachea.

E. Small intestine.

2. In the histological specimen you can see an organ of digestive tract. Its function is

to transport foodstuffs from the mouth to the stomach. Which organ is found in the
specimen?

A. Stomach.
*B. Esophagus.

C. Larynx.

D. Trachea.

E. Small intestine.

3. In the histological specimen you can see esophagus. Which type of epithelium
lines this organ?

A. Stratified squamous keratinized.
*B. Stratified squamous nonkeratinized

C. Simple columnar.

D. Stratified cuboidal.

E. Transitional.

4. In the histological specimen you can see an organ of digestive tract, which lined
by stratified squamous nonkeratinized epithelium and has mucous glands in submucosa.

Its muscularis externa is formed by skeletal and smooth muscles. Which organ is found
in the specimen?

A. Stomach.
*B. Esophagus.

C. Larynx.

D. Trachea.

E. Small intestine.

5. In the histological specimen you can see esophagus. Which tissues form
muscularis externa of this organ?

A. Smooth muscle and epithelium.
B. Loose connected and epithelial.
*C. Skeletal and smooth muscle.
D. Hyaline cartilage and bone.
E. Cardiac muscle and loose connective.
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Technological card to practical classes

Ne | Types of activity Duratio | Methods Technique Site
n

1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge

2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables

3. | Independent 45 min Specimens | Microscopes Class room
students activity

4. | Summary and results | 5 min - - Class room
of activity
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METHODOLOGICAL INSTRUCTIONS TO LESSON 49 FOR STUDENTS
THEME: STOMACH

PROFESSIONAL MOTIVATION

Digestive system is the only way for nutritive substances introducing into
human body from outside. It is opened from both sides that’s why its wall is a
border between environment and internal medium of human body.
Morphologically digestive tube is a hollow structure, which promote gradual and
successive mechanical and chemical processing of the food for its further
absorption. It has some general features of the wall structure but at the same time
there are some morphofunctional peculiarities in different parts of digestive
system. Deep knowledge of the digestive system organs histophysiologies is
necessary to future doctor for the creation of the clinical mentality, correct analyses
of the modern investigation results (biopsy, endoscopy), choice of better way of
medicines introduce and treatment and prophylaxis of digestive system diseases.

GENERAL AIM: know the structure and functions of the stomach, to
know histophysiology of the glands. To be able to identify stomach structural
components in the specimens and electronograms.

Final aims. Students should be able to:
Interpret the general features of stomach structure: portions and layers.
Recognise the stomach mucosa peculiaruties.
Identify the stomach glands types,disposition and cell compounds.
Recognise the proper glands of the stomach: cells, functions.
Identify the cardial and pyloric glands of the stomach: cells, functions.
Recognise the stomach muscular and serous tunics.

SAIAI S

BASIC LEVEL
1. Splanchnology. Digestive system — human anatomy department.

STUDENTS’ INDEPENDENT STUDY PROGRAM

I. Objectives for Students’ Independent Studies

You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
General features of stomach structure: portions and layers.
Stomach mucosa peculiaruties.
Stomach glands types,disposition and cell compounds.
Proper glands of the stomach: cells, functions.
Cardial and pyloric glands of the stomach: cells, functions.
Stomach muscular and serous tunics.
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mucosa,
mucosa,

Key words and phrases: stomach, cardia, fundus, body, pyloric portion,
simple columnar, glandular epithelium, lamina propria, muscularis
submucosa, muscular tunic, serosa, peritoneum, visceral layer, nerve

plexus, proper gastric gland, pyloric gland, cardial gland, mucous cell, neck cell,
chief cell, parietal cell, endocrine cell.

References:

1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 289-297.

2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 234-238.

3. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp.208-214.

4. Victor P. Eroschenko. Atlas of Histology with functional correlations. - 9th ed.
Lippincott Williams and Wilkins, 2000. — pp. 185-201.

I1. For self-training students should fill in this table:

Characteristic of the stomach mucosa in different parts of organ

Parts of the Pits Glands Cellular content

stomach

II1. Visual aids and material tools:

mucosa

Students should be able to indicate elements in the electron micrographs:
1. Simple columnar glandular epithelium. Epithelial layer of gastric

2. Chief cells. Proper gland of gastric mucosa

3. Parietal cell. Proper gland of gastric mucosa

4. Accessory mycocytes. Proper gland of gastric mucosa
5. Neck cell. Proper gland of gastric mucosa

6. Endocrine cell. Proper gland of gastric mucosa
Chartrs No:

48-1. Oesophageal-gastric junction.

48-2. Stomach (scheme).

48-3. Fundus of the stomach.

48-4. Pyloric stomach.

48-5. Ultrastructure of the gastric gland cells.

IV. Students’ practical activities:

Students must know and illustrate such histologic specimens:
Specimen 1. Oesophageo-gastric junction.
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Stained with haematoxylin and eosin

At a low magnification watch the specimen, special attention should be
paid to the mucosa, in which transition of the oesophageal stratified squamous
epithelium into simple columnar gastric epithelium is well seen. In gastric mucosa
gastric pits are observed. There are groups of light cells in the gastric lamina
propria — cardial glands secretory portions. Muscularis mucosa has two layers (like
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in the oesophagus). Submucosa consists of loose connective tissue. Muscular tunic
contain three layers of smooth muscles. Serosa is the outer tunic.

Illustrate and indicate: 1. Oesophageal mucosa: a) stratified squamous
epithelium. II. Gastric wall: b) simple columnar glandular epithelium; c) gastric
pits; d) lamina propria; e) cardial glands, f) muscularis mucosae. I1I. Submucosa.
IV. Muscular tunic. V. Serosa.

Specimen 2. Fundus of the stomach.
Stained with haematoxylin and eosin

Watch the specimen at a low magnification; find the stomach inner
surface, which is cowered by the simple columnar epithelium. Mucosa surface has
small gastric pits. Enough thick layer of lamina propria connective underlies the
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epithelium. A lot of tubular glands are disposed there. These are the proper gastric
glands. Predominantly they are long sected and lie very closely one to each other.
Then muscularis mucosa is seen. Submucosa lies outside to mucosa, and then there
is well developed muscular tunic, which consists of three layers with nerve plexus
disposed between them. Serosa is the outer tunic of the stomach wall. At a high
magnification watch the structure of the glands, which are disposed in the mucosal
lamina propria. Special attention should be paid to the worse seen lumen of the
glands, which is boarded by the cells with light cytoplasm — mucocytes. There are
some round-shaped parietal cells with pink cytoplasm outside to these parietal
cells.

Illustrate and indicate: 1. Tunica mucosa. 1. Gastric pits. 2. Simple
columnar glandular epithelium. 3. Lamina propria: a) mucocytes, b) chief cells, ¢)
parietal cells. 4. Muscularis mucosa. II. Submucosa. III. Tunica muscularis. IV.
Intermuscular nervous plexus. V. Tunica serosa.

Specimen 3. Pyloric stomach.
Stained with haematoxylin and eosin

Watch the specimen at a low magnification, special attention should be
paid to the presence of the deep gastric pits, less amount of gastric glands in the
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lamina propria and their structure: their secretory portions are branched very much
and predominantly consist of one type of cells in opposite to the fundal glands. In
this portion of stomach muscular tunic is developed most of all.the other tunics of
pyloric stomach are similar tocardial and fundul ones.

[llustrate and indicate: 1. Tunica mucosa: a) gastric pits. 2. Simple
columnar glandular epithelium. 3. Lamina propria: a) pyloric glands. 4. Muscularis
mucosa. II. Tunica submucosa. III. Tunica muscularis. IV. Serosa.

What is the best-developed tunic of the pyloric stomach?

What portion of gastric mucosa do gastric pits occupy?

V. Real - life situations to be solved:
1. In the histological specimen you can see an organ of digestive tract. Its mucosa
forms longitudinal folds (rugae), areas and pits. Which organ is described?
*A. Stomach.
B. Esophagus.
C. Larynx.
D. Trachea.
E. Small intestine.

2. In the histological specimen you can see an organ of digestive tract. Its mucosa is
covered with simple columnar glandular epithelium. Lamina propria has numerous
closely packed glands. Which organ is described?

*A. Stomach.

B. Esophagus.

C. Larynx.

D. Trachea.

E. Small intestine.

3. In the histological specimen you can see an organ of digestive tract. Its mucosa
has numerous closely packed glands produced juice with pepsin and HCl. Which organ
is described?

*A. Stomach.

B. Esophagus.

C. Larynx.

D. Trachea.

E. Small intestine.

4. In the histological specimen you can see an organ of digestive tract. Its mucosa
has numerous closely packed glands produced juice with pepsin and HCl. Which
epithelium covers the mucosa of this organ?

A. Stratified squamous keratinized.
B. Stratified sqamous .

29



*C. Simple columnar glandular.
D. Transitional.
E. Simple cuboidal.

5. In the histological specimen you can see the stomach. Its mucosa has numerous
simple tubular gland in lamina propria. These glands include chief, oxyntic (parietal),
enteroendocrine, mucous neck and stem cells. Which type of glands are found in the
specimen?

*A. Fundic.

B. Cardial
C. Pyloric.
D. Duodenal.
E. Sebaceous.

6. In the histological specimen you can see the stomach. Its mucosa has numerous
tubular gland in lamina propria. These glands include chief, parietal, enteroendocrine,
mucous neck and undifferentiated (stem) cells. Which of them produce pepsinogen?

A. Enteroendocrine.

B. Mucous.
C. Parietal.
D. Stem.
*E. Chief.
Technological card to practical classes
Ne | Types of activity Duratio | Methods Technique Site
n
1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge
2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables
3. | Independent 45 min Specimens | Microscopes Class room
students activity
4. | Summary and results | 5 min - - Class room
of activity
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METHODOLOGICAL INSTRUCTIONS TO LESSON 50 FOR STUDENTS
THEME: SMALL INTESTINE

PROFESSIONAL MOTIVATION

Digestive system is the only way for nutritive substances introducing into
human body from outside. It is opened from both sides that’s why its wall is a
border between environment and internal medium of human body.
Morphologically digestive tube is a hollow structure, which promote gradual and
successive mechanical and chemical processing of the food for its further
absorption. It has some general features of the wall structure but at the same time
there are some morphofunctional peculiarities in different parts of digestive
system. Deep knowledge of the digestive system organs histophysiologies is
necessary to future doctor for the creation of the clinical mentality, correct analyses
of the modern investigation results (biopsy, endoscopy), choice of better way of
medicines introduce and treatment and prophylaxis of digestive system diseases.

GENERAL AIM: Know the small intestine histophysiology. To be able
to identify structural components of the organ in the specimens and electron
micrographs.

Final aims. Students should be able to:

1. Identify the sources of development and tissues compounds of the small
intestine wall.

2. Recognise the peculiarities of the small intestine relief. System villus-crypt.

3. Interpret morphofunctional characteristic of the simple columnar brushed
epithelium of the villi and crypts.

4. Recognise ultrastructure and functions of different enterocytes.

5. Identify the small intestine submucosa. Duodenal glands structure and
functions.

6. Recognise lymphoid follicles in small intestine, disposition and functions.

7. Identify muscular and external tunics of the small intestine.

8. Explain absorption histophysiology in small intestine.

BASIC LEVEL
1. Splanchnology. Digestive system — human anatomy department.

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
9. Development and tissues compounds of the small intestine wall.
10. Peculiarities of the small intestine relief. System villus-crypt.
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11. Morphofunctional characteristic of the simple columnar brushed epithelium of
the villi and crypts.

12. Ultrastructure and functions of different enterocytes.

13. Small intestine submucosa. Duodenal glands structure and functions.

14. Lymphoid follicles in small intestine, disposition and functions.

15. Muscular and external tunics of the small intestine.

16. Absorption histophysiology in small intestine.

Key words and phrases: intestine, relief, semilunar folds, villus, crypt,
Libercune glands microvillus, simple columnar brushed epithelium, enterocyte,
brushed cell, nonbrushed cell, goblet cell, endocrine cell, Paneth cell, Brunner’s
gland, digestion, intracellular digestion.

References:

1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 297-306.

2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 238-247.

3. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp. 214-222.

Victor P. Eroschenko. Atlas of Histology with functional correlations. -
9th ed. Lippincott Williams and Wilkins, 2000. — pp. 201-207

I11. Visual aids and material tools:
Charts No:
49-1. General structure of the digestive tube.
49-2. Duodenum.
49-3. Jejunum.
49-4. System villus-crypt.

IV. Students’ practical activities:

Students must know and illustrate such histologic specimens:

Specimen 1. Duodenum.

Stained with haematoxylin and eosin

At a low magnification watch the specimen and find four tunics in the
intestinal wall: mucosa, submucosa, muscularis and serosa. Pay attention on its
surface — there are villi with disposed crypts in between them. At a high
magnification it is seen that both are cowered by simple columnar brushed
epithelium. Loose connective tissue of the lamina propria underlies this epithelium.
Then muscularis mucosa is disposed. Submucosa consists of loose connective
tissue with secretory portions of duodenal glands and nerve plexus of Meissner.
Muscular tunic contains two layers of smooth muscles and myenteric plexus
(Awerbach’s). serosa has typical structure.
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columnar brushed epithelium. 4. Lamina propria. 5 Muscularis mucosae. II. Tunica
submucosa.l. Connective tissue. 2. Duodenal glands. III. Tunica muscularis; 1.
Inner circular layer. 2. Outer longitudinal layer. IV. Tunica serosa.

What structure do you see in the duodenal submucosa?

What are the peculiarities of epithelial cells, which allow naming this
organ «abdominal hypophysis»?

Specimen 2. Jejunum

Stained with haematoxylin and eosin

Principal difference of jejunum wall structure compare to the duodenum is
thicker and taller villi and deeper crypts. Submucosa has no glands. All these
peculiarities are well seen at a low magnification. All the others tunics and layers
are similar to those in duodenum.

Ilustrate and indicate: I Tunica mucosa. 1. Villi.2. Crypts. 3. Simple
columnar brushed epithelium. II. Tunica submucosa. 1. Connective tissue. III.
Tunica muscularis. IV. Tunica serosa.

What is the difference between relief of duodenum and jejunum?
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Real - life situations to be solved
1. In the histological specimen you can see an organ of digestive tract. Its mucosa
forms folds, villi and crypts. Which organ is described?
A. Stomach.
B. Esophagus.
C. Larynx.
D. Large intestine.
*E. Small intestine.

2. In the histological specimen you can see an organ. Its wall consists of mucosa,
submucosa, muscularis externa and serosa/adventitia. Mucosa forms villi and crypts.
Which epithelium lines mucosa of this organ?

A. Stratified squamous.

*B. Simple columnar.

C. Simple ciliated.
D. Stratified cuboidal.
E. Transitional.
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3. In the histological specimen you can see an organ of digestive tract. Its mucosa
forms villi and crypts and submucosa contains the numerous mucous glands, which
empty into crypts bottom. Which part of organ is found?

*A. Duodenum.

B. Ileum.
C. Jejunum.
D. Cecum.
E. Pylorus.

4. In the histological specimen you can see small intestine. In which part of this
organ the mucous gland are located/situated in submucosa?
*A. Duodenum.
B. Ileum.
C. Jejunum.
D. Cecum.
E. Pylorus.

5. In electron microphotograph of intestinal epithelium you can see a columnar cell
with brush border and numerous vesicles in the apical part and mitochondia between
the folds of the plasma membrane. Which type of cells is found?

A. Goblet cell.

*B. Absorbtive cell.
C. Chief cell.
D. Paneth's cell.
E. Endocrine cell.

Technological card to practical classes

Ne | Types of activity Duratio | Methods Technique Site
n

1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge

2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables

3. | Independent 45 min Specimens | Microscopes Class room
students activity

4. | Summary and results | 5 min - - Class room
of activity
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METHODOLOGICAL INSTRUCTIONS TO LESSON 51 FOR STUDENTS
THEME: LARGE INTESTINE

PROFESSIONAL MOTIVATION

Digestive system is the only way for nutritive substances introducing into
human body from outside. It is opened from both sides that’s why its wall is a
border between environment and internal medium of human body.
Morphologically digestive tube is a hollow structure, which promote gradual and
successive mechanical and chemical processing of the food for its further
absorption. It has some general features of the wall structure but at the same time
there are some morphofunctional peculiarities in different parts of digestive
system. Deep knowledge of the digestive system organs histophysiologies is
necessary to future doctor for the creation of the clinical mentality, correct analyses
of the modern investigation results (biopsy, endoscopy), choice of better way of
medicines introduce and treatment and prophylaxis of digestive system diseases.

GENERAL AIM: Know microscopic and ultrastructure of large intestine.
To be able to identify its wall structural components in light microscope.
Final aims: Students should be able to:
1. Interpret the sources of the digestive tube middle and posterior portion
embryonic development.
Recognise large intestine anatomical portion and wall tunics structure.
Identify appendix structure and functions.
Recognise rectum portions and functional peculiarities.
Explain histophysiology of the large intestine.

SNh WD

BASIC LEVEL
1. Splanchnology. Digestive system — human anatomy department

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and

lectures. Special attention should be paid to the following:
1. The sources of the digestive tube middle and posterior portion embryonic
development.
Large intestine anatomical portion and wall tunics structure.
Appendix structure and functions.
Rectum portions and functional peculiarities.
Histophysiology of the large intestine.

Key words and phrases: intestine, relief, semilunar folds, villus, crypt,
Libercune glands microvillus, simple columnar brushed epithelium, enterocyte,
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brushed cell, nonbrushed cell, goblet cell, endocrine cell, Paneth cell, cellulose
digestion, Payer’s patch , appendix, lymph nodule.

References:

1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 306-312.

2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 247-248.

3. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp. 222-225.

4. Victor P. Eroschenko. Atlas of Histology with functional correlations. - 9th ed.
Lippincott Williams and Wilkins, 2000. — pp. 207-221.

I1. For self-training students should fill in this table:

Characteristic of the large intestine

Layers Tissues Function
Crypt cells
Type of cell Morphology Function

II1. Visual aids and material tools:
Charts No:
50-1. General structure of the digestive tube.
50-2. Large intestine (Colon).
50-3. Appendix.

IV. Students’ practical activities

Students must know and illustrate such histologic specimens:

Specimen 1. Large intestine. Cross section of the colon.

Stained with haematoxylin and eosin

Watch the specimen at a low magnification. Special attention should be
paid on the differences in the mucosa structure. It has no villi but contains a lot of
deep crypts large aggregations of lymphocytes are disposed in the mucosal lamina
propria and submucosa. Outer layer of muscular tunic is discontinuous. Serosa has
typical structure.
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Illustrate and indicate: I. Tunica mucosa. 1. Crypts. 2. Simple columnar
brushed epithelium.3. Goblet cells. II. Tunica submucosa. III. Tunica muscularis;
4. Inner circular layer. 5. Outer longitudinal layer. IV. Tunica serosa.

What are the relief compounds in the large intestine?

What is the predominant type of cells in large intestine mucosa
epithelium?

Specimen 2. Appendix.

Stained with haematoxylin and eosin

Lumen of the appendix looks like a wide fissure. Mucosal crypts are
small, they are cowered by the simple columnar epithelium with a few endocrine
cells. Mucosa is continued into submucosa, which contains a lot of lymph follicles
(nodules) with light centers. Muscular tunic and serosa have typical structure.
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INustrate and indicate: I. Tunica mucosa: a) simple columnar epithelium,
b) crypts. II. Tunica submucosa.: a) lymph nodules. IIl. Tunica muscularis. IV.
Tunica serosa.

Name the peculiarities of appendix mucosa and submucosa.

Why does appendix is named «abdominal tonsil»?

V. Real - life situations to be solved:

1. In the histological specimen you can see an organ of digestive tract. Its mucosa is
covered by simple columnar epithelium and forms only crypts with numerous goblet
cells. Which organ is described?

A. Stomach.
B. Esophagus.

*C. Large intestine.

D. Trachea.
E. Small intestine.

2. In the histological specimen you can see an organ. Its wall consists of mucosa,
submucosa, muscularis externa and serosa/adventitia. Mucosa forms folds and crypts.
Which epithelium lines mucosa of this organ?

A. Stratified squamous.

*B. Simple columnar.
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C. Simple ciliated.
D. Stratified cuboidal.
E. Transitional.

3. In the histological specimen you can see large intestine. Its mucosa and
submucosa include a lot of lymphoid tissue, which forms numerous follicles and diffuse
clasters. Which function of this tissue.

A. Sensitive.
B. Secretion of mucus.
C. Regeneration.

*D. Immune defense.
E. Absorption.

4. In the histological specimen you can see an organ of large intestine. Its mucosa
forms folds and crypts. Which type of cells predominates in the crypts epithelium of this
organ?

*A. Goblet cell.

B. Absorbtive cell.
C. Chief cell.

D. Paneth’s cell.
E. Endocrine cell.

Technological card to practical classes

Ne | Types of activity Duratio | Methods Technique Site
n

1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge

2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables

3. | Independent 45 min Specimens | Microscopes Class room
students activity

4. | Summary and results | 5 min - - Class room
of activity
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METHODOLOGICAL INSTRUCTIONS TO LESSON 52 FOR STUDENTS
THEME: LIVER. GALL BLADDER.

PROFESSIONAL MOTIVATION

The liver is one of the most frequently damaged organs in the body, and it
is indeed fortunate that it has an enormous functional reserve. The extrahepatic
biliary system — the gall bladder and the extrahepatic bile ducts — maintains a direct
connection between the liver and the gastrointestinal tract and thus serves as an
essential link in the enterohepatic circulation. Diseases of these organs loom large
in clinical practice and in pathologic specimens. The list of diseases, which affect
the liver, spans a wide range of vascular, metabolic, toxic, obstructive and
neoplastic involvements. Inflammation of the gallbladder comprises the second
most common cause (next to appendicitis) of abdominal pain and abdominal
surgery. Extrahepatic biliary ducts are relatively common and are invariably
extremely serious, because most are malignant.

GENERAL AIM: To study hystiophisiology of liver and can identify the
gall bladder in speciment or photomicrograph and distinguish it from a similar
section of small intestine. Be able named all substructures and different types of
ducts and cells.

Final aims. Students should be able to:

1. Describe the liver’s double blood supply.

2. Interpret the complex structure of a hepatocyte and relation of its structure to its
main functions.

3. Recognise the classic liver lobule, the portal lobule, and the hepatic acinus (of
Rappaport).

4. Identify the principal components of a portal triad.

5. Characterise the major cell types that border the hepatic sinusoids and cells
that border the space of Disse.

6. Describe of the composition and production of bile.

. Explain the functions of the gall bladders.

J

BASIC LEVEL
1. Structural peculiarities of the liver and gallbladder (department of
anatomy).

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
1. Describtion of the liver’s double blood supply.
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2. Describtion of the complex structure of a hepatocyte and relation of its
structure to its main functions.

3. Describtion of the classic liver lobule, the portal lobule, and the hepatic acinus
(of Rappaport).

4. Principal components of a portal triad.

5. Characteristic of the major cell types that border the hepatic sinusoids and cells
that border the space of Disse.

6. Describtion of the composition and production of bile.

7. Functions of the gall bladders.

8. Comparison of the wall of the gall bladders with that of the small intestine.

References:
1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 320-336.
2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
Jaypee Brothers Medical Publishers (P) LTD, 2002, pp. 248-254.
3. Wheater P.R., Burkitt H.G., Daniels V.G. Functional Histology: a text and
colour atlas. - 2nd ed. Longman Group UK Limited, 1987. - pp. 224-233.
Victor P. Eroschenko. Atlas of Histology with functional correlations. -
9th ed. Lippincott Williams and Wilkins, 2000. — pp. 221-229.

I11. Visual aids and material tools:
Students should be able to indicate elements in the electron micrographs:
Sinusoid lining cells
Liver parenchymal cells
Portal tract
Bile canaliculi

L=

IV. Students’ practical activities:

Students must know and illustrate such histologic specimens:

Specimen 1. Liver.

Haematoxylin and Eosin.

The principal cells of the liver, the hepatocytes, are arranged into
structures called lobules, the structure of which maximises contact of hepatocytes
with blood flowing through the liver. In pigs, the ‘classical’ liver lobule is
particularly well delineated by connective tissue boundaries. The liver lobules are
roughly hexagonal in shape,when seen in any section reflecting their regular,
polyhedral three — dimensional shape.

The human liver has a similar lobular pattern to that of the pig but the
boundaries of the lobules are not defined by distinct connective tissue. Portal tracts
define the angles of the lobule margins and a central vein defines the centre of each
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lobule. Note that each portal tract and its branches supplies more than one lobule
whereas each central vein drains only a single lobule.

The plates of hepatocytes are usually only one cell thick and each
hepatocyte is thus bathed by blood on at least two sides giving a huge surface area
for exchange of metabolites.

You can focuse on a portal tract between three adjacent liver lobules. Each
portal tract contains vessels of three main types. Firstly, the largest diameter
vessels are branches of the hepatic portal vein which have the typical, thin-walled
structure and irregular outline of all veins. Secondly, the smaller diameter, thick-
walled vessels, with the typical structure of arterioles and arteries, are branches of
the hepatic artery which supplies oxygenated blood to the liver. Thirdly, ducts of
variable size lined by simple cuboidal or columnar epithelium are the bile-
collecting ducts which ultimately drain into the common bile duct. Because vessels
of these three types are always found in the portal tracts, the tracts are often
referred to as portal triads. A fourth type of vessel, lymphatics, are also present in
the portal tracts, but since their walls are delicate and often collapsed they are not
readily seen.

43



Blood from the portal tracts percolates towards a central vein V of each
lobule via sinusoids which pass between plates of hepatocytes. The central vein
drains into the hepatic vein.

Mlustrate and indicate: I. Classic liver lobule: 1.Hepatocyte plates: a)
hepatocytes; 2.Hepatic sinusoids: a) nuclei of Kupffer cells; 3.Central vein; II.
Portal space: 4.Portal tract: a) interlobular vein;b) interlobular atrery; c)
interlobular bile duct.

Specimen 2. Gall bladder.
Haematoxylin and Eosin.

The gall bladder is a muscular sac lined by a simple columnar epithelium.
In speciment you can see the wall of a gall bladder in the non-distended state in
which the lining mucosa is thrown up into many folds. The relatively loose
submucosal connective tissue is rich in elastic fibers and contains many blood and
lymphatic vessels, which drain water reabsorbed from bile during the concentration
process. The muscle layer is seen to separate the submucosa from the outer
adventitial connective tissue. In the neck of the gall bladder, mucous glands are
often found in the submucosa; this mucus may provide a protective surface film for
the biliary tract.

The simple epithelial lining of the gall bladder consists of very tall
columnar cells with basally located nuclei. Although not usually evident with light
microscopy, the luminal surface of the cells is formed into very numerous, short
irregular microvilli. Bile is concentrated 5- to 10-fold by an active process,
mediated by the lining cells, which involves absorption of water into the vessels of
the lamina propria.
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[lustrate and indicate: 1.Mucosa: a) simple columnar epithelium; b)
lamina propria of the mucosa; 2.Muscle layer; 3.Adventitia.

V. Real - life situations to be solved:
1. In the histological specimen you can see a gland associated with digestive system.
Its function is methabolism and storation of nutrient, detoxication, production of plasma
proteins and bile secretion in digestive tract. Which gland is found in the specimen?
A. Submandibular.
B. Parotid.
C. Pancreas.
*D. Liver.
E. Thyroid.

2. In the histological specimen you can see a gland associated with digestive system.
Its function is methabolism and storation of nutrient, detoxication, production of plasma
proteins and bile secretion in digestive tract. Which tissue forms the parenchyma of this
organ?
A. Smooth muscle.
B. Lymphoid
C. Loose connective
D. Nervous.
*E. Epithelial.

3. In the histological specimen you can see a gland associated with digestive system.
Its function is bile synthesis and secretion in the digestive tract. Which is the name of
parenchymal cells?
*A. Hepatocytes.
B. Acinocites.
C. Serous cells.
D. Lymphocytes.
E. Mucocytes.

4. In the histological specimen of liver you can see a lobule. Which vessel is situated
in the center of this structure?
A. Interlobular artery.
B. Interlobular vein.
*C. Central vein.
D. Sublobular vein.
E. Hepatic vein.

5. In the histological specimen of liver you can see a lobule. Which organisation has
the epithelium of this structure?
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A.
B.
C.
*D.

E.

Acini.
Islands
Follicles.
Plates.
Tubules.

6. In the histological specimen you can see the liver. Lobule is polygonal mass,
arranged by radially directed epithelial plates. At the corners of lobules there are portal
space of connective tissue, which includes triads. Which structures are found in this

region?

*A. Interlobular artery, interlobular vein and bile duct.
B. Interlobular artery, interlobular vein, sublobular vein.
C. Interlobular artery, central vein and bile duct
D. Central artery, central vein and bile duct

E. Interlobular artery, interlobular vein and sinusois.

7. In the electron microphotograph of liver plate you can see a bile canaliculus.
Which structures forms the wall of this portion of bile duct system?
A. Simple cuboidal epithelium.
Plasma membranes of adjacent hepatocytes.

*B.
C.
D.

Endotheliocytes.
Liver plates.

E. Basal membrane.

Technological card to practical classes

Ne | Types of activity Duratio | Methods Technique Site
n

1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge

2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables

3. | Independent 45 min Specimens | Microscopes Class room
students activity

4. | Summary and results | 5 min - - Class room
of activity
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METHODOLOGICAL INSTRUCTIONS TO LESSON 53 FOR STUDENTS
THEME: PANCREAS.

PROFESSIONAL MOTIVATION

The most significant disorders of the pancreas consist of diabetes mellitus,
fibrocystic disease of the pancreas, inflammations and tumors, benign and
malignant. It should be emphasized that, from the standpoints of both morbility and
mortality, diabetes mellitus alone overshadows all the other pancreatic disorders
now to be considered. However, a knowledgeable altertness to all the pancreatic
diseases is most necessary, since almost all these disorders are difficult to diagnose
because of the hidden position and large reserve function of this organ and because
of its structure. An elegent level of correlation of structure with function has been
achieved in the pancreas.

GENERAL AIM: Be able to identify the islets of Langerhans and
pancreatic acinar cells in a spesimens or electron micrographs of a section of the
pancreas.

Final aims. Students should be able to:

1. Describe of the size, staining properties, and distribution of the islets of
Langerhans in the pancreas.

2. Recognise the A (alpha), B (beta), D (delta), and F (PP) cells of the islets of
Langerhans in terms of the hormones they secrete, their location in the islets,
their relative numbers, the appearance of their granules, and any special
staining properties.

3. Explain the role of the cells of the islets of Langerhans in regulating blood
glucose levels.

4. Identify cytochemical pecularities of pancreas acinar cells.

5. Interpret the main enzymes secreted by the exocrine pancreas.

BASIC LEVEL
1. Development, structure and topography of the pancreas (department of
anatomy).

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
1. Describtion of the size, staining properties, and distribution of the islets of
Langerhans in the pancreas.
2. Distinguishing of the A (alpha), B (beta), D (delta), and F (PP) cells of the
islets of Langerhans in terms of the hormones they secrete, their location in the
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islets, their relative numbers, the appearance of their granules, and any special

staining properties.

Role of the cells of the islets of Langerhans in regulating blood glucose levels.

Cytochemical pecularities of pancreas acinar cells.

5. Description of two types of pancreatic exocrine secretions in term of their
composition, role in the digestion, cells primarily responsible for their
secretion, and the enteroendocrinal hormone that stimulates their release.

6. Main enzymes secreted by the exocrine pancreas.

Key words and phrases: pancreas, exocrine pancreas, connective tissue
septa, acinus, intralobular ducts, simple cuboidal epithelium, pancreatic acinar
cells, zymogen granules, islets of Langerhans, A- (alpha) cells, B-(beta) cells, D-
(delta) cells, F-cells, PP-cells, glucagons, insulin, somatostatin, pancreatic
polypeptide, enzyme - secreting cells, diabetes mellitus, hyperglycemia,
centroacinar cells.

B

References:

1. Carlos Junqueira, Jose Carneiro, Robert O. Kelley. Basic Histology. - 7th ed.
Appleton and Lange. Norwalk, Connecticut, 1992, pp. 317-320.

2. Inderbir Singh. Textbook of Human Histology with colour atlas. — 4th ed.
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I1. For self-training students should fill in this table:

Characteristic of the island cells

Type of cell Structure Produced hormone

II1. Visual aids and material tools:
Students should be able to indicate elements in the electron micrographs:
Pancreatic acinar cells (apical portion).

Nucleus

Mitochondrion

Zymogen granules

Microvilli in the pancreatic duct lumen

Centroacinar cell
Pancreatic acinar cells (basal portion)

Nucleus

Nk W=

—_—

48




2. Rough endoplasmic reticulum
3. Mitochondrion
Insulocytes in the islets of Langerhans
1. B —cell: a) nucleus
b)cytoplasm
¢)hormone granules
2. A —cell: a) nucleus
b)cytoplasm
c)hormone granules
3. Capillary: a) endothelium
b) basement membrane
Charts No:
52-1. General features of the glands associated with the digestive tract
52-2. Exocrine pancreas (pancreatic acinus)
52-3. Cells types of endocrine pancreas
52-4. Pancreatic duct system

IV. Students’ practical activities:
Students must know and illustrate such histologic specimens:
Specimen 1. Pancreas.
Haematoxylin and Eosin.
The pancreas is a highly lobulated gland invested by a loose connective
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component of the pancreas consists of closely packed, secretory acini which drain
into a highly branched duct system.

The endocrine tissues of the pancreas form islets of various sizes, the
islets of Langerhans, which are scattered throughout the exocrine tissue.

At higher magnification, details of the pancreatic acini and duct system
can be seen. Each acinus is made up of an irregular cluster of secretory cells which
drain into a minute, central duct. These minute ducts then drain into the system of
ducts of progressively increasing size. The small ducts are lined by simple cuboidal
epithelium which becomes stratified cuboidal in the larger ducts. With increasing
size, the ducts are supported by a progressively thicker layer of dense connective
tissue and the wall of the main pancreatic duct contains smooth muscle.

The pancreatic acini are seen to consist of roughly pyramidal-shaped cells
with their apices projecting towards the lumen of a minute duct. The acinar cells
are typical protein-secreting (zymogenic) cells. The nuclei are basally located and
surrounded by basophilic cytoplasm rich in rough endoplasmic reticulum; the
apices of the cells are packed with eosinophilic, zymogen secretory granules. The
smallest excretory ducts merge with the lumina of the acini, and duct lining cells
are often seen in the centre of secretory acini; these duct lining cells are thus
described as centroacinar cells and are recognised by their pale-stained nuclei and
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sparse, pale-stained cytoplasm. Cells of similar appearance can be seen between
the acini. The cells lining the small ducts are responsible for elaborating the
bicarbonate component of pancreatic secretion.

The islets of Langerhans contain six types of cells: A cells, B cells and D
cells are the major endocrine cells; C cells, and PP cells are minor endocrine cells.
A cells usually are located along the periphery of islets. A cells have an irregularly
shaped nucleus and secretory granules that contain glucagon. B cells comprise
about 70% of the islet endocrine cell population and are centrally located in islets.
B cells have large, round nuclei. D-cells located at the islet periphery, close to A
cells.

Illustrate and indicate: I.Lobule: 1.Pancreatic acini; 2.Pancreatic acinar
cells: a) eosinophylic, zymogen secretory granules; b) basophilic cytoplasm; c)
basally located nuclei; II.Connective tissue between lobules: 3.Pancreatic ducts;
4 Blood vessels; IllIslet of Langerhans: 5.A-cells; 6.B-cells; 7.Sinusoidal
capillaries.

V. Real - life situations to be solved:
1. In the histological specimen you can see a gland associated with digestive system.
Its parenchyma is divided into two parts. Exocrine part consists of acini and duct
system. Endocrine part is organized in islets of Langerhance. Which gland is described?
A. Parotid.
B. Liver.
C. Submandibular.
D. Thyroid.
*E. Pancreas.

2. In the histological specimen you can see pancreas. Which is the structural unit of
exocrine part of this organ?
A. Lobe.
B. Follicle
*C. Acini.
D. Mucus unit.
E. Islet.

3. In the histological specimen you can see pancreas. Which is the structural unit of
endocrine part of this organ?
A. Lobe.
B. Follicle
C. Acini.
D. Plate.
*E. Islet.
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4. In the histological specimen of pancreas you can see light stained cluster of
epithelial cells with fenestrated capillaries located in lobule. Which structure of pancreas

is described?
A. Acini.
B. Interlobular duct.
*C. Endocrine islet.
D. Mucous unit.

E. Interlobular connective tissue septa.

5. In the histological specimen you can see a gland associated with digestive system,
which has exocrine and endocrine parts. Endocrine part forms islets, which viewed as
pale stained cells clusters in lobules. Which substances are secreted by these structures?

A. Digestive enzymes: trypsinogen, amylase, lipases.

*B. Hormones: insulin, glucagon, somatostatine, VIP and PP.

C. Mucus.
D. Immunoglobulins.
E. Lysozim.

Technological card to practical classes

Ne | Types of activity Duratio | Methods Technique Site
n

1. | Control and | 10 min Tests Computers Computer
correction of class
knowledge

2. | Discussion of the | 20 min Slides, Projector Class room
main points Tables

3. | Independent 45 min Specimens | Microscopes Class room
students activity

4. | Summary and results | 5 min - - Class room
of activity
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METHODOLOGICAL INSTRUCTIONS TO
LESSON 54 FOR STUDENTS

THEME: RESPIRATORY SYSTEM. CONDUCTING PORTION

PROFESSIONAL MOTIVATION

It is impossible to overemphasize the importance of lung disease in the
overall perspective of pathology and clinical medicine. Primary respiratory
infections, such as bronchitis, bronchopneumonia and other forms of pneumonia,
are commonplace in clinical and pathologic practice. In this day of cigarette
smoking and air pollution, emphysema has become rampant, affecting large
segments of the total population. Malignancy of the lungs has risen steadily in
incidence, until it is now the most common form of visceral malignancy in the
male.

GENERAL AIM: To study the development and peculiarities of the
microscopic structure of the various air-ways departments. To be able to
differentiate several bronchi samples according to their wall structure and to
identify the ultrastructural features of the lung’s respiratory portion by observing
them on the electron micrographs.

Final aims. Students should be able to:

1. Divide the respiratory system and the components of each division.

2. Recognise important tissues and layers of the wall of the respiratory tract and
function of each.

3. Compare the structure of the wall of the various components of the respiratory
tract.

4. Recognise important cell types of the wall of the respiratory tract, structure and
function of each.

BASIC LEVEL
Structure and topography of the respiratory system (department of anatomy).
2. The gas exchange in the lungs (course of biology, school).

—_

STUDENTS’ INDEPENDENT STUDY PROGRAM
I. Objectives for Students’ Independent Studies
You should prepare for the practical class using the existing textbooks and
lectures. Special attention should be paid to the following:
1. Divisions of the respiratory system and the components of each division.
2. Important tissues and layers of the wall of the respiratory tract and function of
each.
3. Comparison of the structure of the wall of the various components of the
respiratory tract.

53



4. Important cell types of the wall of the respiratory tract, structure and function
of each.

Key words and phrases: ventilating mechanism, conducting portion,
nasal cavity, nasopharynx and larynx, trachea, bronchi and bronchioles, primary
bronchi, secondary bronchi, tertiary bronchi, terminal bronchioles, respiratory
bronchioles, respiratory portion of the lungs, pulmonary acinus, alveolar ducts,
alveolar sacs, alveoli, alveolar epithelium, respiratory epithelium, pseudostratified
columnar ciliated epithelium, respiratory mucosa, lamina propria of the mucosa,
submucosa, elastic and hyaline cartilages, adventitia, ciliated columnar cells,
goblet cells, brush-border cells, basal cells, small granule cells, non-ciliary cells,
blood-air barrier, pulmonary surfactant, pleura.

II. For self-training students should fill the table:

General characteristic of the organs of respiratory tract

Layers Tissue content Function

I11. Visual aids and material tools:

Students should be able to indicate elements in the electron micrographs:

L. Apical pole of the ciliated columnar cells. Mucosa epithelium of
the nasal cavity respiratory region

Charts No:

54-1. Structure of the respiratory system

54-2. Cell types of respiratory epithelium

54-3. Components of the blood-air barrier

54-4. The respiratory portion of the respiratory tract

54-5. Distinguishing features of respiratory tract components

IV. Students’ practical activities:

Students must know and illustrate such histologic specimens:

Specimen 1. Trachea.

Haematoxylin and Eosin.

The respiratory epithelium of the trachea is tall, pseudostratified and
ciliated and contains goblet cells. The tracheal epithelium is supported by a thick
basement membrane. Beneath the basement membrane, the lamina propria consists
of loose, highly vascular, connective tissue which becomes more condensed at its
deeper aspect to fo