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•
Advice for Students
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(or see "STUDENTS" tab at medicalsciences.med.unsw.edu.au )
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ANAT2511 COURSE INFORMATION
Course Staff
Associate Professor Nalini Pather (Course Convenor and Gross Anatomy Lecturer)
Office:
Room 215, Level 2 West, Wallace Wurth Building
Telephone:
02 9385 8025
Email:
N.Pather@unsw.edu.au
Dr Michelle Moscova (Gross Anatomy Lecturer)
Office:
Room 217, Level 2 West, Wallace Wurth Building
Telephone:
02 9385 1364
Email:
M.Moscova@unsw.edu.au
Patrick de Permentier (Histology Lecturer)
Office:
Room 210, Level 2 West, Wallace Wurth Building
Telephone:
02 9385 2465
Email:
P.dePermentier@unsw.edu.au
Appointments with any of the above academics should be arranged via email.

Units of Credit and Hours of Study
This course is worth six units-of-credit (6 UOC).
This is a blended learning course (i.e. has both face-to-face and online learning activities) and consists of
6 hours per week of scheduled learning activities. These comprise two hours of lectures, two two-hour
practical laboratory or team-based learning sessions, and at least one hour of an online activity each
week.
Students are expected to attend all scheduled learning. Please note that for a 6 UOC course, UNSW
recommends 150 hours of study and learning activities. The scheduled learning activities in this course
consists of approximately 84 hours throughout the semester and students are expected to contribute the
remaining number of hours in self-directed learning and study.

What is Anatomy?
Anatomy is derived from the Greek words ‘ana’ (meaning to separate, apart from), and ‘temnein’ (meaning
to cut up, cut open). Anatomy, therefore, is the study of body structure or morphology. Anatomy is one
of the earliest of the medical sciences and has a colourful and prestigious recorded history that spans
some 4000 years, with the earliest documents found in Egypt (the Edwin Smith Papyrus, dated 1600BC).
Many of the earliest known medical scientists and physicians were devoted to understanding anatomy
including the Greek physician Hippocrates (460-377BC) who first discovered the tricuspid valve of the
heart. This was around the same time that cadavers where first used in anatomical research by
Herophilos and Erasistratus in Alexandria, Egypt (4BC) and when the Sushruta Samhita, an Ayurvedic
medical text including detailed anatomy descriptions was compiled in India. But by far the most notable
of the early anatomists is Galen (2AD) who also compiled much of the anatomical knowledge known to
date into what is probably the first anatomy textbook that reigned unchallenged for almost 1500 years most of this text was destroyed during the Dark Ages.
Anatomy really flourished around the 17th and 18th centuries largely due to the invention of the printing
press that facilitated the exchange of ideas. Because anatomy was based on observations and drawings,
the best anatomists were usually excellent artists (au fait with Latin) who attended dissections and
published their drawings for money – these included, Michelangelo, Rembrandt and Da Vinci.
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Today, anatomy is the bedrock of medicine and of an array of allied health disciplines. Anatomical
research today is diverse and focuses on understanding anatomical function from that of a single cell to
through to the inter-relation of systems and function, biomechanics and movement, and embryology and
development. This is done via techniques in cell and molecular biology, dissection as well as the use of
clinical and radiological techniques.
Exposure to cadaveric specimens is the cornerstone of this course and will provide you with an
appreciation of the anatomy of the musculoskeletal system and its adaption to function.

Course aims
This course is designed as a stand-alone subject for students who will benefit from knowledge of basic
anatomy.
The aim of this course is to provide students with an understanding of the structural organization of the
human body at a gross (macroscopic) and histological (microscopic) level, i.e. the position, form and
structure of organs and ‘systems’. The course is designed to provide an understanding of the human
body that underpins its functioning and medical and biomedical engineering designs. The course provides
an overview of the structure of the major components of each of the body systems, and includes an
overview of the microscopic structure of its tissues. The course is strengthened by an emphasis on the
relationship between structure and function. In addition, students will gain familiarity with anatomical and
medical terminology and their meanings.
Students are provided the opportunity to appreciate and value the medical sciences especially anatomy
and at the end of the course, to leave with an increased sense of awareness and value of the human
body and improved capacity to make informed decisions regarding health.

Student learning outcomes
The course focuses on the most important organ systems (musculoskeletal, respiratory, cardiovascular,
nervous, digestive, reproductive and sensory organs). At the end of the course, the student will be able
to appreciate the structure of the above systems and how this structure optimises the organ functioning.
Recent advances in medical and biomedical engineering research related to anatomy will also be
discussed.
Student engagement particularly through the gross anatomy practicals will equip them to be able to
identify the anatomical features of each of these systems on dissected human specimens, bones and
models, as well as applying these to discussion of functional and applied aspects of the body system.
Histology practicals focus of the identification of cells and tissues, viewed by virtual microscopy images
of real tissue, again with consideration of their functions.
Through the team based learning activities, students will also develop written and oral skills in scientific
communication, and the ability to peer-review and evaluate scientific writing and presentations.

Teaching Rationale and Strategies
Student learning and engagement with the content of the course underpins all learning activities. Students
are initially introduced to concepts in the form of interactive lectures incorporating multimedia-learning
tools. With this knowledge in hand, students engage in learning activities during the laboratory sessions
where the teacher/tutor guides the student and encourages each student to actively participate in their
learning. Students are always encouraged to question, observe and share knowledge and experiences
that help their learning and that of their peers. The anatomy laboratory is a wonderful and fascinating
environment for discovery and students are given every opportunity to explore the cadaveric specimens,
participate in active discussions and find answers for themselves.
In this course student also engage in team-based-learning during the practical and tutorial sessions of the
course, and through the compulsory team assignment for this course. Students will be allocated into
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teams for this component. Learning how to learn, work, interact, and collaborate in a team is essential for
success in future career environments. In addition, there is strong evidence that team based learning
supports greater student engagement and longer retention of knowledge.
Lectures – This approach is used to present essential concepts and theoretical details on specific topics
throughout the course. Lecture notes will be available online (see below in COURSE RESOURCES
section) prior to or after each lecture, so you should be able to think about and develop an understanding
of the lecture concepts as they are presented, rather than writing voluminous notes. However, there will
be information and explanations presented in lectures in addition to those covered in the notes that you
should take down if they help you to understand the material. The lecturer will also try to allow some time
for interaction and activities in each lecture to provide you with an opportunity to clarify or reinforce the
ideas that have been presented. You should take these opportunities to think about the information that
has been presented and ask questions to enhance your understanding.
Laboratory practicals – The purpose of the practical sessions is to give students first-hand experience
of the content covered. The anatomy laboratory is the best resource to learning anatomy and is a
wonderful place of privilege, discovery and discussion. The gross anatomy laboratory sessions are small
group sessions that allow students to explore prosected (professionally dissected) specimens of the
human cadaveric material. Although, the tutor is present to guide you through the activities in these
sessions, these sessions are meant to be led by students working in groups of 3-4. In the histology
laboratory, a tutor will demonstrate features systematically on virtual (online) slides. The function of
structures will also be discussed. You will be given adequate time to navigate through the virtual slides
on your own or with a friend. Additional tutors will be available to respond to queries or provide additional
details and explanations.
Virtual Anatomy Adaptive Tutorials (VAnAT) – The VAnAT will be made available to students
periodically via a link in Moodle during this course. These are virtual tutorials based on high quality images
of prosected specimens. The tutorials are a series of interactive questions based on applying the content
covered in lectures and laboratory sessions, and are a useful resource in consolidating and revised course
content. Sessions are structured to encourage student participation in these activities and to enhance
your learning. You will benefit most if you undertake these tutorials consistently. Some of these tutorials
will also be done during allocated time within the course timetable. The focus of these tutorials will be to
apply the principles of anatomy to function.
Independent study – There is insufficient time in the lectures, tutorials and practicals for you to develop
a deep understanding of the concepts covered in this course. In order for you to achieve the learning
outcomes that will be assessed, you will need to revise the material presented in the course regularly.
You will probably also need to do additional reading beyond the lecture materials in order to learn
effectively. Relevant additional resources, including textbook chapters, will be cited in lecture and practical
sessions.
Assessments – These tasks have been chosen as tools to enhance and guide your learning as well as
a way of measuring performance, and are therefore a central teaching strategy in this course.

Course Structure and Attendance
It is strongly recommended that students attend all lectures as they provide the basis for the practical and
subsequent classes. To satisfy the requirements of the course you are expected to attend at least 80%
of practical classes and failure to do so (without good reason) may result in a fail.
Lectures

Histology Labs

Gross Anatomy Labs

Wednesdays

Thursday

Thursdays

2-4pm
Wallace Wurth
Lower Ground Floor, LG03

9-11am
Wallace Wurth
Ground Floor, G06/07

1-3pm OR 3-5pm
Wallace Wurth
1st Floor, 101E
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Recommended Texts and other Resources
See also Learning Resources.

Recommended Text
Any one of the following textbooks bundles are recommended for the course:
 Text: Marieb E.N., Wilhelm P.B. & Mallat J (2017). Human Anatomy, 8th ed. (International Edition),
Pearson. Atlas: Hutchinson M., Mallat J., Marieb E.N., Wilhelm P.B. (2007). A Brief Atlas of the
Human Body, 2 nd ed., Pearson Benjamin Cummings. Electronic Resource: Anatomy Practice Lab
3, Pearson
 Text: Torotora, G.J., & Nielsen M.T. (2014). Principles of Human Anatomy. 13 ed., John Wiley and
Sons Inc. Atlas: Tortora, GJ (2004). A Photographic Atlas of the Human Body with Selected Cat,
Sheep and Cow Dissections 2nd ed., Wiley. Electronic Resource: Real Anatomy 2, Wiley.
Other additional useful texts:
 Tank P.W. and Gest T.R. (2009) Atlas of Anatomy. Lippincott, Wilkins and Williams
 Hull, Kerry Colouring Atlas of the Human Body, Lippincott, Wilkins and Williams ISBN-13: 978-07817-6530-5
 Young, B., Lowe, S., Stevens, A. and Heath, J.W., Wheater’s Functional Histology: A Text and
Colour Atlas, 5th ed., Churchill Livingstone, 2006. ISBN -13:9780443068508.

Online Resources




Basic and systems virtual histology slides
http://www.neocortex.ch/WebMic_GenOrg/allgspez/WebMicGenOrg.html
A Digital Atlas of Electron Microscopy by Bruechner, University of Kentucky accessed by using
the icon on the student computers in G6 and G7 laboratories.
Acland’s Video Atlas of Human Anatomy. Wolters Kluwer, LWW. This is available via the UNSW
Library Medicine/Anatomy resources.

Revision Facilities







Anatomy Museum – located on the 1st floor of the Wallace Wurth building. The museum contains a
variety of bottled anatomical dissections. Please do not remove museum jars from shelves. The
museum also contains computers loaded with Anatomy software and Internet access. Access to the
museum is by swipe card and is restricted to anatomy students only, between 8.30 a.m. and 5.30
p.m. Monday to Friday. NO photography is allowed in the Anatomy Museum.
Rooms 106 – 108 in the Wallace Wurth Building contain computers with a variety of anatomical
software, including the Virtual Microscope. Access to this laboratory is by student swipe card only.
Histology laboratories (G6/G7) are generally open from about 8.30 a.m. to 5.30 p.m. Monday to
Friday. Students may use them during these hours, provided the rooms are not required for other
classes. Again, these are accessible by swipe card only.
This course also has a series of Virtual Anatomy Adaptive Tutorials (V-AnATs) that are useful for
revising each week’s content.
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Assessment
Team based learning
Team based assignment
Practical Tests x2, mid-term and final (Gross Anatomy & Histology)
Final Theory exam

10%
15%
30 %
40 %

Team based learning
During the first week of the course you will be divided into 5 practical/tutorial groups and each group will
be further subdivided teams of 4-5 students each. Each team will have a mixture of abilities and
backgrounds. The use of team-based learning is designed to improve your learning experience using
individual and team quizzes and peer-teaching in an interactive discussion facilitated by a tutor. Students
will work in teams for each practical session.
These quizzes will be based on pre-readings, lectures and practical sessions. You should therefore make
every attempt to engage in all the learning situations provided in the course. The quizzes will be
distributed at the beginning of selected practical sessions. These quizzes will be attempted individually
and the answers submitted to your tutor. The same quiz questions will then be attempted in teams, with
each team submitting their consensus answers. The tutor will then facilitate an interactive discussion of
each question and provide clarifications on the challenging questions and concepts. The practical session
will then continue with the tasks outlined in your course manual and will usually cover the same scope as
the quiz.
You will receive a maximum of 2.5% towards your final course mark for each tutorial quiz, comprising
1.5% for your individual performance and 1% for your group’s performance. Over the duration of the
semester, four of these tutorial/practical sessions will contribute to 10% of your final marks.
You will receive your group and team allocations by week 2. These teams will also work together on the
group project.
To complete the team assignment task, teams will be assigned a topic in week 2 and should:
 Research the topic and understand the topic well
 Understand the underlying anatomy, and its functional and clinical relevance
 Produce an anatomy web page that explains the topic and the underlying anatomy concisely. This
will be submitted at the beginning of Week 9 (7 May 2017).
 In Week 10, teams will submit a review of two assigned team submissions (a peer review rubric will
be provided to assist with this process), and peer-review of individual team member contributions
 Marking criteria for this assignment is available on the course Moodle site.
 Marks will be deducted for submissions after the deadline.
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Enrolment and administrative help
Staff in SoMS student administration are available to help with problems with enrolment and scheduling,
and should be the first point of contact for administrative problems. They can be found in the BSB Student
Office, Room G27, Ground floor of the BioSciences Building. ph:9385 2464, Email:
SOMSenquiries@unsw.edu.au

Official Communication
All communicate will be via your official UNSW email please see Advice for Students-Official
Communication for more details.
Attendance Requirements
For details on the Policy on Class Attendance and Absence see Advice for Students and the Policy on
Class Attendance and Absence.
Attendance at practical classes is compulsory, and must be recorded in the class roll at the start of each
class. Arrival more than 15 minutes after the start of the class will be recorded as non-attendance. It is
your responsibility to ensure that the tutor records your attendance and no discussions will be entered
after the completion of the class. Satisfactory completion of the work set for each class is essential. It
should be noted that non-attendance for other than documented medical or other serious reasons, or
unsatisfactory performance, for more than 1 practical class during the session may result in an additional
practical assessment exam or ineligibility to pass the course. Students who miss practical classes due to
illness or for other reasons must submit a copy of medical certificates or other documentation to the course
coordinator.
Practical Classes
The practical class is an opportunity for students to develop graduate attribute C by behaving in an ethical,
socially responsible and professional manner within the practical class.
Students must take due care with biological and hazardous material and make sure all equipment is left
clean and functional. In the interests of safety, special attention should be paid to any precautionary
measures recommended in the notes. If any accidents or incidents occur they should be reported
immediately to the demonstrator in charge of the class who will record the incident and recommend what
further action is required.
For more details see Advice for Students-Practical Classes

Handwriting
Please see Student Advice-handwriting.

Special Consideration
Please see UNSW-Special Consideration and Student Advice-Special Consideration
If you unavoidably miss any assessment in ANAT2511, you must lodge an application with UNSW Student
Central for special consideration. If your request for consideration is granted an alternative assessment
will be organised which may take the form of a supplementary exam.

Student Support Services
Details of the available student support services can be found at Student Advice-Student support services.

Appeal Procedures
Details can be found at Student-Advice-Reviews and Appeals

Academic Integrity and Plagiarism
The UNSW Student Code outlines the standard of conduct expected of students with respect to their
academic integrity and plagiarism.
More details of what constitutes plagiarism can be found here
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Feedback
This is a challenging course. The course convener will endeavour to make this course interesting,
relevant and a rewarding learning experience for you. Problem based questions have been included at
the end of each practical in your course manuals – you are encouraged to work through these to provide
yourself with feedback on your progress through the course.
During the practical sessions, you will also have an opportunity to try some practice spot-test-style
questions. Answers for these will be provided as feedback to you on your progress. The continuous
assessment MCQ is designed to give you continuous feedback on your progress. Answers to these will
be discussed immediately following the assessment. In addition, the virtual adaptive anatomy tutorials will
be made available via a link in Blackboard. These will provide you with immediate feedback and are to
be used as a formative assessment tool.

Course evaluation and development
From the experience of the course authority and student’s feedback in 2015, the following changes were
made to this course:

Virtual Adaptive Anatomy Tutorials (V-AnATs) have been incorporated formally into this course

The team-based assignment for this course has been revised to incorporate greater flexibility the
learning resource produced.
Student feedback is welcome and taken seriously. A Course and Teaching Evaluation and Improvement
(CATEI) survey will be provided in the final weeks of the course to formally gather student feedback. The
feedback received will be used to enhance the course for the future.
There will also be opportunities for representatives from this course to meet with the course convener at
regular intervals during the course. This will provide you with an opportunity to discuss (via these reps)
how the course is progressing and any issues that have arisen or difficulties in concepts etc. As CATEIs
are usually at the end of the course, this student representative panel is an opportunity for issues to be
addressed, corrected or amended while the course is still progressing so that it is rewarding and engaging
to the current cohort of students.

Ethical behaviour and human remains
A central form of learning in this course is to study prosected (i.e. professionally dissected) human
anatomical specimens. These are prepared from the remains of people who have donated their bodies
to UNSW so that you and your peers can study the human body. This is an extraordinary generous act
of these donors and their families, and is a special and wonderful privilege. Treating these remains with
the utmost care and great respect is mandatory and is our responsibility to these donors and their families
– it is also a good ethical practice and is mandated by law.

A note of the preparation of anatomical material
In the gross anatomy practicals, you will have the privilege of working with dissected human specimens,
as well as dried bones, models and radiological images. These dissections are obtained from cadavers,
which have been generously bequeathed (donated) to the University, prior to death.
As soon as possible after death, the body is brought to the University where it undergoes a process known
as embalming, which involves flushing the blood out of the arterial system and then infusing it with a
colourless preserving solution known as formalin.
The specimens are then dissected to show specific anatomical features. Dissected specimens are stored
in a preservative solution that does not contain formalin and when needed, is placed on tables for class
use. In some cases, dissected specimens are impregnated with a curable polymer in a process known as
plastination, which produces dry non-toxic specimens, which have the texture of firm plastic.
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Student Risk Assessments
Medicine Teaching Laboratory
Student Risk Assessment

Gross Anatomy Practical Classes for Medical
and Science Students
DOC:PHSL-SRA-S&H-01rev1.1

ANAT-SRA-Med&SciStudent relates to RA-MED-06. Date for review: 1/2/2019
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Science Teaching Laboratory

ANAT2511 in G6/G7 Wallace Wurth
building

Student Risk Assessment

11

DATES

WEEK

ANAT 2511 CLASS SCHEDULE

LECTURES

PRACTICAL- Histology

PRACTICAL- Gross Anatomy

Wednesday, 2-4pm
WWLG03

Thursday, 9-11
WWG6/G7

Thursdays: 1-3pm or 3-5pm
WW101E

ONLINE
ACTIVITIES

1

27/0205/03

Gross Anatomy:
Introduction to Anatomy

Gross Anatomy:
Skeletal System

Workshop 1:
Introduction to TBL

Gross Anatomy Practical 1:
Intro. to Anatomy

Tutorial: Systems and
functions;
eJournal Reflection

2

06/0312/03

Histology:
Basic Tissues

Gross Anatomy:
Muscular System

Histology Practical 1:
Introduction to Histology

Gross Anatomy Practical 2
Skeleton & Joints

Tutorial: bones and
joints

3

13/0319/03

Gross Anatomy:
Nervous System I: Brain

Histology:
Bone & Joints

Histology Practical 2:
Basic Tissues II

Gross Anatomy Practical 3:
Muscular System

Virtual Anatomy
Tutorial

4

20/0326/03

Gross Anatomy:
Nervous System II: Spinal Cord & Nerves

Histology:
Muscle

Histology Practical 3:
Bone & Joints

Gross Anatomy Practical 4:
Brain

Virtual Anatomy
Tutorial; eJournal
Reflection

5

27/0302/04

Histology Practical 4:
Muscle
Histology Practical 5:
Nervous tissue

Virtual Anatomy
Tutorial

03/0409/04

Gross Anatomy:
Nervous System IV: Ear
Histology:
Integumentary System

Gross Anatomy Practical 5:
Spinal Cord & Nerves

6

Gross Anatomy:
Nervous System III: Eye
Histology:
Nervous Tissue

7

10/0416/04

SPOT TEST 1

REVISION
Gross Anatomy: Practical 6:
Eye and Ear

eJournal Reflection
Virtual Anatomy
Tutorial

MED SESSION BREAK 14 April-23 April 2017 (14-17 April 2017; ANZAC DAY PUBLIC HOLIDAY, 25 April 2016)
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24/0430/04

Gross Anatomy:
Cardiovascular System

Histology:
Circulatory System

Histology Practical 6:
Integumentary System

Gross Anatomy Practical 7:
Heart & Great Vessels

Virtual Anatomy
Tutorial;
eJournal Reflection

9

01/0507/05

10

08/0514/05
15/0521/05

Histology:
Respiratory System
Histology:
Digestive System
Histology:
Urinary System

Histology Practical 7: Circulatory
System
Histology Practical 8:
Respiratory System
Histology Practical 9:
Digestive System

Gross Anatomy Practical 8:
Respiratory System
Gross Anatomy Practical 9:
Digestive System I
Gross Anatomy Practical 10:
Digestive System II

FINAL PROJECT
SUBMISSION
Virtual Anatomy
Tutorial

11

Gross Anatomy:
Respiratory System
Gross Anatomy:
Digestive System I
Gross Anatomy:
Digestive System II

Virtual Anatomy
Tutorial

12

12

22/0528/05

13

29/0504/06

Gross Anatomy:
Urinary System

Gross Anatomy:
Reproductive System

REVISION

Histology Practical 10:
Urinary System

Gross Anatomy Practical 11:
Urinary & Reproductive System

Virtual Anatomy
Tutorial;
eJournal Reflection

SPOT TEST 2
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ANAT2511 Fundamentals of Anatomy

PRACTICAL MANUAL
NOTE FOR ALL PRACTICAL SESSIONS:
1.

During the practical time, you will be expected to work in groups of 3 or 4 students,
identifying anatomical structures with the help of your tutor and using your lecture
notes and atlas. Work through the learning activities and identify the structures listed
and answer the related questions.

2.

Some practical session notes have a REVIEW QUESTIONS at the end. Attempt
these in your own time – it tests your applied understanding of the concepts and will
serve you well in preparing for the examinations.

In preparation for each laboratory session
Read: Lecture notes and relevant sections in your recommended texts
Bring: You may want to bring your textbook, lecture slides and an atlas for reference.

Page14

ANAT2511 Fundamentals of Anatomy
`Gross Anatomy Practical 1: Introduction to Gross Anatomy

Reading: Human Anatomy, Marieb et al., 6th ed., pages 1-22
Specific Objectives:
1. To understand the process by which human anatomical material is obtained and
prepared and know the rules for its use.
2. To understand the process of team learning
3. To define the anatomical position, anatomical planes and common anatomical terms.
4. To know the major subdivisions of the body.
5. To recognize examples of each of the major body tissues (epithelial, nervous, muscle,
connective tissues) in anatomy specimens.
6. To briefly describe the main function of each of the major body systems
(musculoskeletal, cardiovascular, nervous, respiratory, gastrointestinal and urogenital
systems) and name their main organs.
Materials: Prosected specimens: thorax, superficial abdomen, deep abdomen, upper limb, lower
limb, lungs, articulated skeleton.
Learning Activities:
In your allocated team groups:
1. Listen to an explanation of how cadavers are obtained and prepared for class use and
discuss the rules of conduct in the anatomy laboratories (these are detailed in the
Course Outline and should have been read prior to this class).
2. Listen to an explanation of team-based learning, and its application to this course.
You will discuss this more in the online forum.
3. The Discipline of Anatomy is characterised its terminology and descriptions that has
been refined over years. Terminologica Anatomica sets out an internationally
accepted terminology that allows the precise description of the position, morphology
and relation of structures in the human body.
When anatomists describe the location of one body structure with respect to another
on a specimen, they imagine the body to be in a certain “reference position.” This is
called the anatomical position, in which the body is in the erect (standing) position,
facing forwards, with the legs and feet together, the arms by the side and the palms
facing forward.
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ANAT2511 Fundamentals of Anatomy
3.1 Positional terms: These are terms used to describe the position of structures in
the body and are ‘relative terms’ used to describe the relation of one structure to
another. With the body in the anatomical position, the positional terms that follow can
be used correctly.
Complete the table below of positional terms:
Positional term
Anterior

Definition

Posterior
Dorsal*
Ventral*
Medial
Lateral
Superior
Inferior
Proximal
Distal
Rostral*
Caudal*
Deep
Superficial
Supine
Prone
*Note: these terms are related to embryology

3.2 Planes of Section: these are terms that describe planes in which you can slice
through an organ or the body.
Complete the table of terms used to describe planes:
Plane

Definition

Coronal (frontal)
Median
Sagittal
Horizontal
(transverse)
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ANAT2511 Fundamentals of Anatomy
3.3 Regions of the body: these are terms that describe the different areas of the body.
Complete the table below of regions:
Region
Trunk

Definition

Thoracic
Pectoral
Abdominal
Groin
Costal region
Lumbar region
Gluteal region
Pelvis
Upper limb
Lower limb
Axilla (armpit)
Perineum

4. In prosected specimens provided, find examples of each of the four major body tissues:
a. Muscle – skeletal muscle (in the limbs and body wall), smooth muscle (in walls of
organs), cardiac muscle (heart)
b. Nervous tissue – peripheral nerves (e.g. sciatic nerve in lower limb, ulnar nerve in
upper limb), brain
c. Connective Tissue – adipose (fatty) tissue, fibrous membranes (deep fascia),
areolar tissue (surrounding nerves and vessels), tendons, ligaments, bone,
cartilage
d. Epithelial Tissue – e.g. skin surface, lining of hollow organs
Recall the structure of these from the histology practical!
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ONLINE ACTIVITY: SYSTEMS AND FUNCTIONS
A link to this will be found on Moodle
REVIEW EXERCISE
Complete each of the following statements:
a.
b.
c.
d.
e.

The little finger is ______________ to the thumb.
The elbow is ______________________ to the shoulder.
Muscles lie ______________________ to the skin.
The neck is ______________________ to the head.
The breasts are located on the ___________________ surface of the body.

Page18

ANAT2511 Fundamentals of Anatomy
Gross Anatomy Practical 2: Skeleton & Joints – Gross Anatomy

Reading: Human Anatomy, Marieb et al., 6th ed., pages 121-206
Specific Objectives
1. To be able to recognise examples of long, short, flat, irregular and sesamoid bones.
2. To identify the main bones of the axial and appendicular skeletons.
3. To know the gross structure of various bones and to relate this to their functions.
4. To understand how bone markings arise and recognise examples of these in bones of
the upper limb.
5. To describe the stages of bone repair following a fracture.
6. To know the basis for a classification of joints: fibrous (least mobile); (fibro-)
cartilaginous (more mobile); synovial (greatest mobility).
7. To describe the major characteristics of a fibrous joint (skull suture) and a
fibrocartilaginous joint (intervertebral joint).
8. To describe the major characteristics of typical synovial joints and to understand the
function of accessory structures such as ligaments, discs and bursae.
9. To describe in simple terms the basic movements of limbs and their parts that occur
about some synovial joints, e.g, about the elbow, shoulder, hip, knee, foot.
10. To define the movements of flexion, extension, abduction, adduction, rotation,
supination and pronation about a joint.
Materials: Isolated bones (upper, lower limbs, skull, vertebral column, ribs, sternum) articulated skeleton, X-rays upper,
lower limb, trunk. Prosected specimens (knee, deep arm, deep leg with ankle, intervertebral joints),
models (shoulder, hip, knee joints), bones, X-rays shoulder, knee.

Learning Activities
1. Bones are classified based on shape. Describe each of the bones listed below and
provide and example for each:

Bone type
long
short
flat
irregular
sesamoid

Description

Examples

2. Examine a typical dry long bone (such as femur or humerus) and note its hollow,
cylindrical shaft and the two expanded ends (head and base), each of which is covered
by a smooth articular surface in the life (NB. cartilage is lost in preparing a dry bone).
Note also the markings on the bone surface – some of these are caused by tension of
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ligaments and tendons attaching to the bone; others are caused by pressure. Try to
find examples of a tubercle, tuberosity, line, crest, spine, fossa.
3. The bones of the skeleton can be divided broadly into two groups, the axial skeleton
(trunk and head) and the appendicular skeleton (limbs).
Using an articulated skeleton and with the assistance of your tutor, identify and name
the bones of the axial skeleton.
Identify the major bones of the skull - occipital, temporal, parietal and frontal bones
(surrounding the cranial cavity); zygoma (cheek), maxilla (upper jaw), and mandible
(lower jaw).
Identify the sternum, ribs and vertebrae (cervical, thoracic, lumbar, sacrum;
coccyx may be absent). How many vertebrae are located in each region of the
vertebral column?
Examine an isolated (thoracic) vertebra and note the body
(anterior) and the vertebral arch (posterior) surrounding the vertebral canal, which
contains the spinal cord and nerve roots. Identify the transverse and spinous
processes, which project from the sides and back (respectively) of the vertebral arch
for the attachment of muscles. Note the primary (thoracic and sacral) and secondary
(cervical and lumbar) curvatures of the vertebral column – why are they there?

Draw a diagram of a typical thoracic vertebra.
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4. Examine the bones of the upper limb. Identify the clavicle and scapula (that
together form the pectoral girdle), humerus (head, greater and lesser tubercles,
shaft, medial and lateral epicondyles, trochlear, capitulum), radius, ulna
(olecranon and head), carpus (as a group), metacarpals (head, base) and
phalanges.
5. Examine the bones of the lower limb. Identify the hip bone (consisting of the fusion of
ilium, ischium, pubis; identify the acetabulum); femur (head, neck, shaft, greater
and lesser trochanters, condyles); tibia (tuberosity, medial and lateral condyles,
intercondylar eminence, anterior and posterior intercondylar areas); patella,
fibula, tarsus (as group), metatarsals, phalanges.
6. Examine standard (‘plain’) X-rays of the upper and lower limbs and try to identify each
of the bones and bony features listed above. Note any sites of fracture in the bones.
Examine an X-ray of a juvenile hand and note the pale line at one end of each of the
long bones, formed by the epiphyseal plate. What is the function of the epiphyseal
plate?
7. Fibrous joints (synarthroses) have fibrous tissue passing between the articulating
surfaces and are often described as “immobile” because they permit so little
movement between adjacent bones. Examine the joints between the flat bones of the
skull and note how the adjacent bony surfaces interlock with each other. In the living,
these bones are joined to each other by short bands of fibrous tissue forming fibrous
joints called sutures.
Locate the following sutures on a skull and name the bones that articulate at each:
coronal:

sagittal suture:

lambdoid suture:

What is the pterion and asterion?

8. Fibrocartilaginous joints (symphyses) permit a limited amount of movement to occur
between the bones. A pad of fibro-cartilage unites the articulating surfaces. In
prosected specimens, examine the fibrocartilaginous joints between the bodies of
adjacent vertebrae. Note the two parts of the intervertebral disc, the nucleus
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pulposus in the centre and the surrounding annulus fibrosus. The gelatinous
nucleus pulposus changes shape when pressure is placed upon it, enabling movement
to occur between adjacent vertebrae. The fibres of the annulus fibrosus are arranged
in concentric layers and pass obliquely from one vertebra to the next, providing a strong
union between them, which is able to resist excessive movement in most directions.
Note that the intervertebral discs are wedge-shaped in the lumbar and cervical regions
and contribute to the spinal curvatures (convex anteriorly) in these regions.
9. The most common and most mobile type of joint is a synovial joint. Find examples of
synovial joints in the specimens. Then, use the knee joint to examine the basic
features of a synovial joint in prosections of the knee joint. Describe the knee joint
according the following headings:
Type: modified hinge joint
Articulating bones: made of 3 bones - ______________, _______________ and
_______
What covers the articular surfaces? Why?

Fibrous capsule:
What replaces the capsule anteriorly?
Synovial membrane:
The fibrous capsule is lined on
its inner surface by a synovial membrane, which secretes synovial fluid to lubricate
the (articular) joint surfaces. In the knee, the synovial membrane extends about 5 cm
above the patella, surrounding an extension of the knee joint cavity called the
suprapatellar bursa.
10. Most synovial joints are strengthened by ligaments, which are strong bands of
collagen fibres extending from one bone to the other. Ligaments may occur as
thickenings of the capsule (capsular ligaments) or may be separate from it
(accessory ligaments). In prosected specimens of the knee, identify examples of
capsular ligaments (medial ligament) and accessory ligaments (lateral ligament,
anterior and posterior cruciate ligaments).
What is the main function of ligaments?

What are articular discs?
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Identify the menisci of the knee and discuss their function.

11.Participate in tutorial discussion on the factors affecting the stability of synovial joints,
using the knee joint as an example. Consider the importance of shape of the
articulating surfaces, capsule, ligaments and muscles.
Why is the knee joint so commonly injured? Why does it swell up so much?
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ONLINE ACTIVITY: Bones and Joints
A link to this will be found on Moodle
Application Questions
1. Complete the following statements:
A movement away from the midline of the body is referred to as ________________.
The hip joint is an articulation between the ________ of the ____________ and the
________________ of the _________________.
2. What is dislocation of joint? Why does the shoulder dislocate so easily?

3. What is a slipped disc? How might this occur?
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Gross Anatomy Practical 3: Muscular System - Gross Anatomy

Reading: Reading: Human Anatomy, Marieb et al., 6th ed., pages 261-338
Specific Objectives:
1. Describe the gross structure and form of skeletal muscles.
2. To identify the main muscles or muscle groups of the trunk and limbs (listed below)
3. To understand how muscles act across joints and on the basis of this, to be able to
predict the main actions of muscles identified in Specific Objective 2.
Materials: prosected specimens (upper and lower limbs, axilla, sagittal head and neck, abdominal wall).

Learning Activities:
1. Skeletal muscles attach to bones either directly or via a tendon or fibrous membrane
(aponeurosis).
What is meant by origin and insertion of a muscle?

The pattern on muscle fascicle alignment differs amongst muscles. The arrangement
of the fascicles determines the muscle’s function i.e range of motion, and power.
Describe each of the patterns below and identify the example given in the specimens
provided :
Fascicle pattern
Circular

Description

Example
Orbicularis oris

Convergent

Pectoralis major

Fusiform

Biceps brachii

Parallel

Sartorius

Multipennate

Deltoid

Bipennate

Rectus fermoris

Unipennate

Semimembranosus

What are bursae and synovial sheaths and what is their function?
2. In your teams, try to identify the following muscles on prosected specimens. You don’t
need to learn the muscle attachments of these.
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On specimens of the trunk identify the sternocleidomastoid (on the side of the neck),
pectoralis major and intercostal muscles (on the front of the chest), rectus
abdominus, external oblique (forming part of the anterior abdominal wall), and the
deltoid muscle (which covers the shoulder).
On the posterior chest wall identify the large latissimus dorsi and trapezius muscles,
and the erector spinae group.
On shoulder and upper limb specimens, identify the rotator cuff muscles (as a group
although you should be able to name these), biceps brachii, triceps brachii, forearm
flexors and extensors (as groups only).
On lower limb specimens identify gluteus maximus (forming the buttock), the
hamstrings (semitendinosus, semimembranosus, biceps femoris), adductors (as a
group), iliopsoas, quadriceps femoris (vastus medialis, lateralis and intermedius,
rectus femoris), gastrocnemius and soleus.

3. Muscles act by contracting (shortening due to concentric contraction), which brings the
origin and insertion closer together. If a muscle crosses or passes a joint it brings
about movement of that joint when it contracts. The movements produced by a muscle
(‘actions’) can be predicted by knowing its bony attachments, the direction of its fibres,
and the side of the joint that it crosses. Using this information, try to predict the main
actions of each of the muscles identified above in LA 2.
Which of these muscles are active in:


Respiration:



Abducting the shoulder joint:



Standing upright:

4. In groups of 3 or 4 students, using a male colleague as a model, observe the bony
contours of the trunk wall. On the anterior chest wall, palpate the clavicle, sternum,
ribs and costal margin. On the back, palpate the spines of the thoracic and lumbar
vertebrae and the spine of the scapula (which ends above the shoulder as the
acromion). Demonstrate the actions of the following muscles of the upper limb and
trunk and note their surface contours: pectoralis major, external oblique, rectus
abdominus, deltoid, trapezius, biceps brachii and triceps brachii. Have the
subject stand on their toes and observe the contours formed by soleus,
gastrocnemius muscles and tendo-calcaneus (Achilles tendon) in the leg.
Complete this table of muscle attachments and actions (you should learn these)
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Muscle
Pectoralis major

Origin

Insertion

Action(s)

Deltoid
Latissimus dorsi
Rotator cuff (group)
Biceps brachii
Triceps brachii
Brachialis
Forearm flexors:
(Identify: FDS, FC,
FCR, FDP)
Forearm extensors
(group)
Gluteus maximus
Semitendinosus
Semimembranosus
Biceps femoris
Adductors (group)
Quadriceps femoris
(group)
Gastrocnemius
Soleus
For muscle groups – specify common origin and insertion
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ONLINE ACTIVITY: Muscles
A link to this will be found on Moodle
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Gross Anatomy Practical 4: Spinal Cord and Nerves

Reading: Human Anatomy, Marieb et al., 6th ed., pages 426-461
Specific Objectives
1. To define the major subdivisions of the nervous system.
2. To describe the location, gross features and internal structure of the spinal cord.
3. To describe the formation and functions of spinal nerves.
4. To describe simple spinal reflexes and understand their function.
5. To understand the principles of nerve supply to the body wall.
Materials: Prosected specimens of upper and lower limbs; isolated spinal cords; spinal cord model;
articulated vertebral column; tendon reflex hammers

Learning Activities
1. Study gross specimens of the spinal cord and identify the cervical and lumbar
enlargements, conus medullaris, dorsal and ventral roots, cauda equina, dorsal
root ganglia, and spinal nerves.
How long is the spinal cord?
Examine an articulated vertebral column. How long is the vertebral canal?
At what level does the spinal cord end?
How do the spinal nerves leave the vertebral canal?
How many pairs of spinal nerves are there?

Identify the spinal meninges (sing. meninx): pia mater (adhering to the cord), dura
mater (the outermost layer) and the arachnoid mater, which forms a shiny spidery
network on the inner surface of the dura. The arachnoid and the pia are often
described as being separated by a cerebrospinal fluid (CSF)-filled subarachnoid
space; however the CSF is located within the arachnoid mater, i.e., CSF is intraarachnoid.
You should at some stage visit the anatomy museum and examine the bottle which
shows the spinal cord in situ. Try to identify the same structures previously identified
in the isolated spinal cord.
2. Review the internal features of the spinal cord and the formation of spinal nerves.
Study models of the cervical spinal cord and identify the body and arch of the
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vertebra, the dorsal and ventral horns and white matter of the cord, dorsal and
ventral roots, dorsal root ganglion, and spinal nerve.
What types of neurons are contained in the dorsal and ventral roots?

3. Participate in a tutorial discussion of the simplest spinal reflex. Demonstrate the knee
jerk (stretch) reflex on a colleague.
Why is this reflex commonly tested in a physical examination?

What is the function of the withdrawal reflex?

4. Listen to a brief explanation of the segmental (spinal) nerve supply to the body walls.
What is a dermatome?

Discuss the effects of an injury that severs the spinal cord in the thoracic region.

5. On prosected specimens, identify intercostal (thoracic) nerves, each of which
supplies a strip of bone, skin and muscle, which extends around the body wall. Identify
the brachial and lumbosacral plexuses, in which spinal nerves are braided together
to form peripheral nerves, that in turn supply the upper and lower limbs respectively.
Identify the largest peripheral nerve in the body, the sciatic nerve, which is formed in
the lumbosacral plexus and supplies much of the lower limb. In the upper limb
specimens, identify the median and ulnar nerves at the elbow and wrist. These
nerves form from the brachial plexus and together supply the small hand muscles and
skin on the palm and fingers.
Which nerve is affected when you hit your ‘funny bone’? In this case, where would you
expect to feel numbness and weakness?
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ONLINE ACTIVITY: Video and Quiz: Motor and Sensory Pathways
A link to this will be found on Moodle

Application Questions
1. Draw a cross section of the spinal cord and also show how the spinal nerves arise from
the spinal cord segment.

2. What is a lumbar puncture (‘spinal tap’)?

3. What is the difference between a spinal and a peripheral nerve?
Spinal nerve:

Peripheral nerve:

4. What injury might cause quadriplegia?
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Gross Anatomy Practical 5: Brain

Reading: Human Anatomy, Marieb et al., 6th ed., pages 374-372
Specific Objectives:
1. To understand the division of the brain into forebrain, midbrain and hindbrain. To
identify the major components of the forebrain, midbrain and hindbrain and understand
their major functions.
2. To understand the concept and clinical importance of functional localisation within the
cerebral cortex.
3. To know the general functions of the cranial nerves with particular emphasis on the
nerve supply to the face.
4. To identify the components of the ventricular system of the brain and spinal cord and
to understand the role of cerebrospinal fluid (CSF).
Materials: brains; half brains; models of brain; brainstem and ventricles.
Learning Activities:
In this practical class, you are given an opportunity to familiarise yourself with the appearance and
names of the gross features of the brain. You will be provided with whole and half (bisected) brain
specimens as well as plastic models. The brains (fixed initially in formalin) are stored in methylated
spirits. As whole brains are difficult to obtain, they must be treated with extreme care and gloves
must be worn at all times when handling them.
1. First identify the fibrous coverings (meninges) of the brain, which are continuous with
those of the spinal cord. The pia mater is a thin layer, which adheres to the brain
surface and follows its contours. The middle layer, the arachnoid mater, can be seen
on the surface of the forebrain, separated from the pia mater by the so-called
subarachnoid space, which (in the living) is filled with cerebrospinal fluid (CSF). Major
arteries and veins supplying the brain are also located in this space. The tough,
fibrous, dura mater can be seen lining the inner surface of the skull. Several doublelayered sheets of dura mater reflect away from the skull surface as the dural reflections,
the most important of which are the falx cerebri (between the 2 cerebral hemispheres)
and the tentorium cerebelli (between the cerebral hemispheres and the cerebellum)
2. On half brain specimens and models identify the 3 major divisions of the brain: the
forebrain, midbrain, and hindbrain.
The forebrain includes the cerebral
hemispheres and the diencephalon. The two hemispheres are interconnected by
the corpus callosum, a massive band of white matter that can be seen on the cut
medial surface. The diencephalon includes the thalamus and hypothalamus. The
hindbrain includes the pons, cerebellum and the medulla oblongata. The midbrain,
pons and the medulla together constitute the brainstem.
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3. The ventricular system consists of a series of interconnected spaces within the brain,
which produce and contain CSF. On specimens and models, identify the components
of the ventricular system: the lateral ventricles are located within the cerebral
hemispheres. Each lateral ventricle communicates via the interventricular foramen
with the third ventricle, the cavity of the diencephalon. The third ventricle
communicates in turn with the 4th ventricle through the cerebral aqueduct of the
midbrain. Finally, the fourth ventricle is continuous with the central canal of the spinal
cord below.

What is the function of CSF?

How does CSF get from the ventricular system out into the subarachnoid space, which
surrounds the brain?

5. The cerebral cortex of the human brain is highly folded to form sulci (grooves) and gyri
(bumps). On half brains identify the central sulcus, (extending downwards, about
midway between the anterior and posterior poles of the brain), the lateral sulcus (on
the lateral surface) and the parieto-occipital sulcus (on the medial surface). Using
these sulci as landmarks, identify four lobes of the cerebral cortex – frontal, temporal,
parietal, and occipital lobes.
6. Participate in tutorial discussion about the localisation of function in the cerebral cortex.
On specimens, locate the:
primary motor area (frontal lobe):
primary somatosensory area (parietal lobe):
primary auditory area (temporal lobe):
primary visual area (occipital lobe):
What is the function of each of these areas?

7. 12 pairs of cranial nerves arise from the ventral surface of the brain. Although you do
not need to identify all these nerves, try to find the 4 largest: the optic nerve (vision;
CN II), the trigeminal nerve (sensory from the skin and membranes of the head; CN
V), the facial nerve (supplies facial muscles; CN VII) and the vestibulocochlear
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nerve (hearing and balance; CN VIII). Participate in tutorial discussion concerning the
functions of each of these nerves. Try to deduce the effects of damage (in general
terms) to each of these nerves.
Where on the brainstem do these nerves arise from?
Optic nerve:
Trigeminal nerve:
Facial nerve:
Vestibulocochlear nerve:
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Complete the following table:
Structure
Brainstem

Functions

Cerebellum

Thalamus

Hypothalamus

Corpus callosum

Cerebral cortex

Cerebral aqueduct

Primary motor area

Primary
area

somatosensory

Primary visual area

Primary auditory area

Optic Nerve

Trigeminal nerve
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Facial nerve

Vestibulocochlear nerve

Interventricular Foramen

Cerebral Aqueduct

Subarachnoid space
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ONLINE ACTIVITY: Ventricles and the Flow of CSF
A link to this will be found on Moodle
Application Questions
1. What is hydrocephalus? How might it be caused?

2. What characteristic determines which hemisphere is ‘dominant’?

3. What is a stroke?
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Gross Anatomy Practical 6: Eye and Orbit

Reading: Human Anatomy, Marieb et al., 6th ed., pages 486-509.
Specific Objectives:
1. To recognise the boundaries and major contents of the orbit (eye, optic nerve, extra-ocular
muscles as a group, and lacrimal gland).
2. To describe the basic structure of the eye and understand the function of each of its major
components.
3. To describe the basic structure of the retina and how light waves are detected and transmitted
to the optic nerve.
4. To identify the fovea and understand its significance. To know what causes the ‘blind spot’
and how to detect it. To know how to use an ophthalmoscope.
5. To briefly describe the pathway from the retina to the visual cortex, and to know the location
and function of the visual cortex.
Materials: Models of the eye and ear; models of the orbit; penlight torches; skulls; plastinated brains showing optic
nerves and chiasm (no wet specimens), temporal bones

Learning Activities:
1. On skulls examine the orbits. Note the thick, protective outer rim and the thin superior and
medial walls. Identify the optic canal, through which the optic nerve passes on its way to the
brain and the superior orbital fissure through which other nerves and blood vessels enter the
orbit. Identify the eyeball, extraocular muscles (as a group), optic nerve and note the
location of the lacrimal gland. What is the function of the lacrimal gland?
2. Examine the eyeball and identify its outer fibrous coat, formed posteriorly by the sclera
(white) and anteriorly by the cornea (clear). The sclera is lined by a vascular layer called the
choroid that is continuous anteriorly with the ciliary body (muscle) and the iris, in the centre
of which is an opening, the pupil, through which light enters the eye. The lens is attached by
an arc-like (zonular) ligament to the ciliary muscle. In the posterior segment of the eye, the
choroid layer is lined by the retina, the nervous, or receptive, layer of the eye. Nerve fibres
from the retina leave the eye through the optic disc to form the optic nerve.
Complete the table below:
Structure

Function

Sclera

Cornea

Choroid

Retina
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Optic disc

Fovea centralis

Structure

Function

Lens

Ciliary muscle

Iris

Aqueous humor

Vitreous humor

Optic Chiasm

3. Examine plastinated specimens of the brain and identify the optic nerves, chiasm and tract
and the visual cortex. The optic tracts end in the thalamus and midbrain. What is the
function of the visual cortex?
4. Observe the eye of a colleague and identify the cornea, sclera, iris, and pupil. Note the how
the curvature of the cornea differs from that of the sclera. The sclera is covered by a fine
vascular membrane called the conjunctiva. Demonstrate the extent of the visual field for
each of your eyes. How much overlap is there between the fields of the two eyes? What is
the significance of this binocular overlap? In a darkened area, demonstrate the pupillary light
reflex on a colleague. What is the function of this reflex? What is accommodation?

5 Examine the cross sections of the eye showing the anterior and posterior segments. In the
retina, identify the layers of nuclei of ganglion cells, inner nuclear (bipolar cells, etc.) and
photoreceptors.
How do rod and cone photoreceptors differ in function?
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What is the function of the fovea?
What type of photoreceptor is located at the fovea?
On the images provided, identify the optic disc and the region of the macula, and note how
the fovea is devoid of retinal blood vessels.
Identify the cornea, ciliary body, iris, and lens.
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ONLINE ACTIVITY: Eye and orbit
A link to this will be found on Moodle

Application Questions
1.
What is meant by the term ‘cortical blindness’?

2.

What is glaucoma? How does it affect vision?

3.

What are cataracts?

4.

Draw a diagram of the visual pathway?
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Gross Anatomy Practical 7: Ear – Hearing & Balance

Reading:

Tortora & Derrickson, 8th ed. Chapter 12 pages 314 - 319.

Specific Objectives
1. To understand the division into external, middle and internal ear.
2. To identify the tympanic membrane, ossicles and windows of the middle ear and to
understand the function of these structures.
3. To locate the auditory tube and understand its function.
4. To briefly describe the bony and membranous labyrinths.
5. To understand the role of the cochlear duct in hearing, and the semicircular canals, utricle and
saccule in the maintenance of equilibrium.
Materials: Models of the eye and ear; models of the orbit; penlight torches; skulls; plastinated brains showing optic
nerves and chiasm (no wet specimens), temporal bones, BrainStorm, tuning forks

Learning Activities
1. Examine skulls and identify the squamous, mastoid process, zygomatic process and petrous
portions of the temporal bone. What does ‘petrous’ mean? Identify the internal and external
acoustic meatuses and indicate the approximate location of the inner and middle parts of the
ear.
2. Examine models of the ear and identify the external acoustic meatus, tympanic membrane,
ossicles (malleus, incus and stapes) and oval and round windows. Consider the function of
each structure as you identify it. Identify the auditory tube and tensor tympani muscle.
What are the openings of the tube?

What is its function?

Identify the parts of the bony labyrinth (vestibule, cochlea, and semicircular canals). What
type of fluid is contained inside the bony labyrinth?

On the large demonstration model identify the parts of the membranous labyrinth
(semicircular ducts, utricle, saccule, and cochlear duct). Locate the Organ of Corti in the
cochlear duct. Identify the basilar and tectorial membranes.
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3. Study model of the Cochlear duct and Organ of Corti. Identify the cochlear duct, tectorial and
basilar membranes and the inner and outer hair cells.
4. What type of receptors are located in the utricle, saccule and semicircular canals? Briefly
discuss the role of these receptors in the maintenance of balance.

5. Participate in a tutorial discussion about how the sound waves are transmitted to the inner
ear and how they are converted by the Organ of Corti into a nervous impulse.
How are we able to distinguish different frequencies and intensities of sound?

What is conduction deafness?

What simple test could you use to distinguish between conduction and nerve deafness?

Use a tuning fork to hear conduction of sound waves, with the vibrating fork (i) in air outside
the auricle, (ii) placed on different parts of the skull (e.g., vertex, occiput, mastoid process,
etc.).
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ONLINE ACTIVITY: Ear
A link to this will be found on Moodle

Application Questions
1. What is meant by the term ‘cortical blindness’?.

2. What is glaucoma? How does it affect vision?

3. What are cataracts ?

4. Explain the difference between conduction deafness and nerve deafness?
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Gross Anatomy Practical 8: Heart & Great Vessels; Lungs

Reading: Human Anatomy, Marieb et al., 6th ed., pages 426-461, 580-611
Specific Objectives
1. To know the overall plan of the circulatory system, including the pulmonary circulation.
2. To identify chambers and valves of the heart. To recognize the pericardium and
understand its function.
3. To describe briefly the conducting system of the heart.
4. To understand what a blood pressure reading means.
5. To know the position and form of right and left lung and the pleural sacs.
6. To identify structures at the hila of each lung.
7. To identify the ribs, costal cartilages, sternum, thoracic vertebrae and diaphragm and
describe the basic mechanisms for lung ventilation.
8. To identify the phrenic nerve and indicate the effects of damage to it.
Materials: Models and specimens: sagiital head model and specimen, heart model; prosected and plastinated hearts;
thorax specimens (superficial and deep, showing heart, diaphragm and intercostal muscles); isolated right & left lungs;
typical ribs; sternum; thoracic vertebrae. Images: hilum of the lung

Learning Activities:
1. Review with your tutor the overall plan of the circulatory system. What is the difference
between veins and arteries? What is the role of the pulmonary circulation? What is
the function of lymphatics?
2. On models and specimens of the heart, identify the chambers of the heart, the right
atrium and ventricle, the left atrium and ventricle (including the apex), the
interventricular septum (between the two ventricles) and the interatrial septum
(between the two atria).
Identify the right (tricuspid) and left (bicuspid)
atrioventricular valves and the chordae tendineae.
What is the function of these valves and the chordae tendineae?

Identify the great vessels: the superior and inferior vena cava (opening into right
atrium), pulmonary trunk (emerging from the right ventricle), pulmonary veins
(opening into the left atrium) and aorta (emerging from the left ventricle). Identify the
semilunar valves at the commencement of the aorta and pulmonary trunk.
3. Examine the heart in situ in thorax specimens. Note that the heart is enclosed in a
membranous sac called the pericardium; note its position in relation to the lungs.
Identify the two parts of the pericardium – the outer fibrous pericardium (which is
part of the diaphragm below and is fused with the walls of the great vessels above),
and the serous pericardium (a double-layered membrane which covers the heart
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surface and lines the inside of the fibrous pericardium). The space between the two
serous layers is called the pericardial sac (‘cavity’).
What is the function of the pericardium?

6. Observe the position of the heart in the thorax. What structures form its anterior
surface, left border and right border? Identify the following major arteries and veins:
superior & inferior vena cava, pulmonary trunk, aorta, brachiocephalic trunk,
right & left coronary arteries (supplying the heart), left & right common carotid
arteries (supplying the head), and left & right subclavian arteries (supplying the
upper limb).
5. The heart will beat on its own, even if all nerves to it are cut because it has its own
intrinsic nervous system, known as cardiac conducting system. Locate aproximate
position of the main components of the conducting system on models: sino-atrial
node, atrioventricular node, atrioventricular bundle and right and left bundles.
What are the extrinsic nerves to the heart and what are their main functions?

6. Review the main events of the cardiac cycle with your tutor.
What is meant by the terms diastole and systole?

What is normal blood pressure? (NB it is not necessary to cover the detailed physiology
of the cardiac cycle).

7. Study the form and position of each lung in the thorax in relation to their pleural sacs,
noting the parietal pleura lining the interior of the chest cavity and the visceral
(pulmonary) pleura covering the exterior surface of each lung.
What fills the pleural sac in life?
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What is the function of the pleural sac?

Note the horizontal (transverse) fissure on the right lung and oblique fissures on
both lungs, dividing the lungs into lobes. Identify the lobes of each lung (superior and
inferior on the left; superior, middle and inferior on the right).
8. Discuss the function of the lungs with your tutor, considering the arrangement of
pulmonary arteries and veins and the flow of blood to and from the heart. Identify the
pulmonary arteries, pulmonary veins and airways (main or lobar bronchi) in the
hilum of each lung. Note that airways can be distinguished by the presence of
cartilage plates in their wall. The walls of pulmonary veins and arteries are very similar
in thickness. Why is this so when systemic veins and arteries are so dissimilar in
appearance?
9. Identify the bony and muscular elements responsible for lung ventilation. Study a
typical rib, noting its head, neck, tubercle, shaft and distal articulation with a costal
cartilage. Identify the different parts of the sternum (manubrium, body and xiphoid
process) noting the articulation of the costal cartilages with the sides of the sternum.
Also note the articulation of the head of each typical rib with the matching thoracic
vertebra. Note that thoracic vertebrae have transverse processes with articular facets
for the tubercle of the appropriate rib. Finally, identify the muscular diaphragm and
its central tendon. Note the course of the phrenic nerve through the chest and its
attachment to the diaphragm. Discuss the mechanisms for lung ventilation, both
inspiration and expiration, with colleagues and your tutor.
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ONLINE ACTIVITY: heart
A link to this will be found on Moodle
Application Questions
1. What is a myocardial infarction?

2. What is a pacemaker and when is it required?

3. What is a ‘hole in the heart’?

4. What is pleurisy? What types of disease does it accompany and what actually hurts
in pleurisy?

5. What would happen if air entered the pleural cavity? How would this affect lung
ventilation?
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Gross Anatomy Practical 9: Upper Respiratory Tract & Upper GIT – Gross Anatomy

Reading: Human Anatomy, Marieb et al., 6th ed., Chapter- Thie digestive system
Specific Objectives:
1. To define the boundaries of the nasal cavity and identify the major features of the
lateral wall of the nose.
2. To locate the olfactory and respiratory areas of the nasal mucosa.
3. To identify paranasal sinuses.
4. To identify the boundaries of the oral cavity and the cross-over of the respiratory tract
and GIT in the throat (pharynx).
5. To describe the number and arrangement of teeth, indicating the major features of a
typical tooth. Indicate how teeth are specialized for different functions.
6. To describe the gross features of the dorsal surface of the tongue (papillae and taste
buds) and indicate the tongue’s function in swallowing and speech.
7. To identify the parotid, submandibular and sublingual salivary glands and know their
function
8. To describe the structure and position of the trachea, bronchi and lungs. To identify
the oesophagus in the neck and thorax.
9. To identify the major features of the respiratory tract on a skull and chest x-rays.
Materials: Prosected specimens of the head, neck, thorax; pair of isolated lungs. Specimens of typical ribs, sternum,
thoracic vertebrae. Specimens of diaphragm and intercostal muscles. Model of nose & conchae. Radiographs of the
skull, chest and bronchograms. Teeth and jaw material.

Learning activities:
A. Upper Respiratory System
1. Identify the anterior and posterior boundaries of the nasal cavity in a skull and
hemisected cadaver. Note the presence of a nasal septum in the midline and three
bony elevations known as nasal conchae on the lateral wall of each half of the nasal
cavity. On the nasal models and specimens, identify and then describe the positions
and boundaries of the:
olfactory part:

respiratory part:

2. Identify each of the paranasal sinuses. Discuss the causes and symptoms of sinusitis
with colleagues and your tutor.
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Complete the following table describing the location and openings of the sinuses::
Sinus

Location

Opening

frontal
maxillary
sphenoidal
ethmoidal

3. Identify the larynx, trachea, main bronchi, lobar bronchi, lungs and lung lobes
(upper and lower on the left and upper, middle and lower on the right). Note the
horizontal or transverse fissure on the right lung and oblique fissures on both
lungs, dividing the lungs into lobes.
How does the right bronchi differ from the left?

4. Study skull X-rays identifying maxillary, sphenoid and frontal paranasal sinuses and
the nasal cavity. Identify ribs, sternum, thoracic vertebrae, trachea, diaphragm, lung
hilar shadows, and main bronchi on plain chest x-rays and bronchograms.
B. Upper GIT
1. Study the boundaries of the oral cavity in specimens. Identify the hard and soft
palate. Identify the boundary between the oral cavity and oropharynx. Follow the
course of food from the mouth through the oropharynx and laryngopharynx to the
oesophagus. Contrast this with the course of inhaled air from the nasal cavity through
the nasopharynx, oropharynx, laryngopharynx and larynx to the trachea.

2. Identify teeth in the dental arches (not be present in all cadaver specimens!). On
isolated teeth identify the crown and root. Note the 4 main types of teeth (incisors,
canines, premolars and molars). Note differences between teeth types in the shape
of the crown and the root.
3. Identify the tongue on models and specimens, noting its division into two main regions
- an anterior oral part and a posterior pharyngeal part. Identify the lingual tonsil
and discuss its function with colleagues.
Are there other nearby structures that serve a similar function? Why are they located
in this region?
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Identify vallate papillae and discuss with colleagues and your tutor the different types
of taste sensation and the distribution of taste receptors on the tongue. On sagittal
sections of the tongue identify the intrinsic muscle fibres.
How does the tongue assist in swallowing and speech?

4. Identify the parotid, submandibular and sublingual salivary glands and discuss the
function of these glands with your tutor and colleagues.
5. Follow the course of the oesophagus through the neck and chest. Note the passage
of the oesophagus through the diaphragm and the sharp bend in its course at this
point.
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ONLINE ACTIVITY: paranasal sinuses and respiratory system
A link to this will be found on Moodle
Application Questions
1. What is pleurisy? What types of disease does it accompany and what actually hurts
in pleurisy?

2. What would happen if air entered the pleural cavity? How would this affect lung
ventilation?

3. What are “milk teeth”?

4. What are “wisdom teeth” and why do they impact?
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Gross Anatomy Practical 10: Gastro-intestinal Tract – Anatomy of Abdominal Organs

Reading: Human Anatomy, Marieb et al., 6th ed., Chapter – Digestive system
Specific Objectives
1. To state the gross subdivisions of the stomach and name its surfaces and borders.
2. To describe the function of the stomach and indicate how its structural features at the
gross and light microscope level reflect those functions.
3. To identify and name the subdivisions of the small and large intestine, their peritoneal
relationships and functions. To identify the position and gross features of the
duodenum.
4. To identify the caecum, rectum and anal canal, and the anal sphincters.
5. To describe the position and functions of the liver and indicate how liver disease may
impair those functions.
6. To recognise the porta hepatis and its contained structures.
7. To identify the gall bladder and bile duct.
8. To identify the pancreas and describe its duct system and function.
Materials: Prosected specimens of abdomen (deep and superficial). Isolated stomach. Isolated livers with gall bladders.
Liver models. Models of male/female pelvis (for recto-anal structures). X-rays.

Learning Activities
1. Revise the course of the oesophagus through the neck and chest and into abdomen.
Note the passage of the oesophagus through the diaphragm and the sharp bend in
its course at this point. Identify the stomach in the upper abdomen. Note the entry of
the oesophagus into the cardia of the stomach. Identify the fundus, body and
pylorus of the stomach, noting the presence of a thick muscular pyloric sphincter at
the junction of the pylorus with the beginning of the duodenum. Note that the stomach
has an anterior surface and a posterior surface. Note also that the stomach has
two borders – a lesser curvature, which is attached to the liver by the lesser
omentum and a greater curvature, which has a large apron-like fold attached to it
called the greater omentum. Note that the greater omentum hangs over the organs
of the lower abdominal cavity. What is the function of the greater omentum?

2. Discuss with colleagues and your tutor the different types of cells present in the
epithelium of the stomach and complete the following table concerning the function of
each type of cell.
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Cell type
Mucus secreting cell

Function

Parietal cell

Zymogenic or chief cell

3. Identify the duodenum in the upper abdomen, noting how it is arranged around the
pancreas. Examine the interior of the duodenum noting the arrangement of the
mucosa in folds called plicae circulares.
What is the function of these folds? Are they present anywhere else?

Note also the presence of a tiny opening into the medial wall of the vertical or second
part of the duodenum. This opening is often found at the summit of a small projection
called the major duodenal papilla. What opens into the duodenum at this orifice?

4. Identify the remaining parts of the small intestine: jejunum, ileum. Identify also the
parts of the large intestine with its sac-like pouches (haustrae): caecum, ascending
colon, transverse colon, descending colon, sigmoid colon, rectum and anus.
Identify the appendix (if present!). Note that some parts of the large intestines have
the outer smooth muscle layers grouped into longitudinal bands called the taeniae
coli. Identify the fat-filled appendages (appendices epiploicae) in the serosa of the
large bowel, in particular the transverse and sigmoid colon.
5. Identify the mesentery supporting the jejunum and ileum, the transverse mesocolon
supporting the transverse colon and the sigmoid mesocolon supporting the sigmoid
colon.

What functional significance might the presence of a mesentery confer?
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Are there any hazards that might be associated with a mesentery?
6. Discuss the functions of the small and large intestine with colleagues and your tutor
and complete the following table:
Intestine part
Jejunum

Function

Ileum
Caecum
colon

to

sigmoid

Rectum and anus

1. Identify the external anal sphincter in models. Where is this located?
2. Identify the liver in the upper right abdomen. Note the relationship of the upper
(parietal or diaphragmatic) liver surface to the diaphragm and that of the inferior or
visceral surface to the abdominal organs. Identify the porta hepatis, where
structures enter and leave the liver. Identify the portal vein, hepatic artery and bile
duct in the porta hepatis.
Why does the liver have two blood supplies?

Complete the table below:
Circulation
Function
Portal
venous
circulation

Hepatic arterial supply

3. Discuss the function of the liver with colleagues and your tutor.
What is a common cause of liver disease in our society?

How might liver disease affect liver functions?
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What are some of the possible problems that could arise from that disordered function.

10. Identify the gall bladder and bile duct. Identify also the pancreas (head, body
and tail) and discuss with colleagues the arrangement of ducts within the pancreas.
Note the opening of bile and pancreatic ducts into the duodenum. Discuss with
colleagues and your tutor the function of bile and pancreatic juice
Fluid
Bile

Function

Pancreatic juice

11. Examine radiographs showing use of barium sulphate to show different parts of GIT
(barium swallow and enema).
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ONLINE ACTIVITY: GIT
A link to this will be found on Moodle
Application Questions
1. What are gallstones? What would happen if a gallstone were stuck in the bile duct?

1. What are ‘gastric ulcers’?

2. What is diabetes mellitus?
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Gross Anatomy Practical 11: Urinary & Reproductive Systems – Gross Anatomy

Reading: Human Anatomy, Marieb et al., 6th ed., Chapters- The Urinary System, and
The Reproductive System (Gross component)
Specific Objectives
1. To know the anatomy of the kidney and its micro-anatomy: cortex, medulla, pyramids,
calyces, and pelvis.
2. To describe the anatomy of the ureter, urinary bladder and urethra.
3. To know the position and form of the testis and epididymis.
4. To describe the course of the ductus deferens and indicate how a vasectomy produces
sterility in a male.
5. To identify the seminal vesicles and prostate gland and know the function of each.
6. To identify the component structures of the penis.
7. To identify the ovaries, uterine tubes, and uterus.
8. To identify the parts of the uterus and describe its normal position.
9. To describe the structure of the vagina and its relation to the uterine cervix and urethra.
Materials: Prosected specimens of abdomen and pelvis, kidney models, isolated kidneys; isolated bladders; isolated
testes. Models of the male and female reproductive systems.

Learning Activities
1. Kidneys: Identify the right and left kidneys, their retroperitoneal positions in the
abdomen and their anterior and posterior anatomical relations.
Which muscles have an anatomical relation to the kidneys?

Note that in the living state, the kidney is separated from the renal fascia by an extensive
capsule of perirenal fat.
2. Micro-anatomy of kidney: in the model and prosected longitudinal section specimens
of kidney identify the renal cortex and medulla, renal columns, the calyces (major &
minor), and the pelvis of the ureter. Identify the renal hilum (hilus), and their contents.
What is the arterial supply and venous drainage of the kidney?
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Draw a picture of a cross-section of the kidney.

3. Ureter: follow the right and left ureter from the lower end of the renal pelvis to its
oblique junction with urinary bladder.
4. Urinary bladder: identify its location and anatomical relationships in male and female
specimens. Locate the apex and fundus (or base) of the bladder. Inside the bladder,
define the internal ureteric orifices and urethral orifice, and locate the trigone. In
the male urinary bladder specimens, identify the neck of the bladder that rests on and
seems to become continuous with a large gland (prostate gland – see below). At the
base of the bladder identify the two ureters entering the bladder obliquely, the two
coiled tubular glands called the seminal vesicles (details below), and the two thick
walled ducts (ductus/vas deferens) reaching the base of the bladder medial to the
seminal vesicles and dilating to form the ampulla of ductus deferens.

5. Identify the testes, epididymis, and scrotum on models and specimens. Follow the
course of the ductus deferens from the tail of the epididymis, through the spermatic
cord to the inguinal canal and through the abdominal cavity to the base of the bladder
to the ampulla of the ductus deferens. Note the hard cord-like consistency of the
ductus deferens compared to vessels in the spermatic cord.
What is the best site to cut the ductus deferens during male sterilization?

Identify the accessory glands of the male reproductive system (prostate, seminal
vesicle, bulbourethral glands). Discuss with colleagues the functions of these
structures and complete the following table.

Page59

ANAT2511 Fundamentals of Anatomy

Organ
Testis

Function

Epididymis

Ductus/Vas
deferens

Scrotum

Prostate gland

Seminal vesicle

Bulbourethral gland

5. Identify the main parts of the penis (root and body). Note the extension of erectile
tissue in the root (2 crura and 1 bulb) into the body of the penis as the 2 corpora
cavernosa and single corpus spongiosum. Identify the glans of the penis and the
prepuce (foreskin; if present). Note that the male urethra passes through the bulb
and corpus spongiosum, representing a common passage for urine and semen. Note
also that the erectile tissue has a spongy consistency due to the presence of tiny
cavernous spaces that fill with blood during erection.
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7. Identify the ovaries, uterine (Fallopian) tubes, and uterus on models and female
pelvis specimens. Discuss with colleagues the function of each of these organs and
complete the following table.
Organ
Ovary

Function

Uterine (Fallopian) tubes

Uterus

8. Identify the parts of the uterus on models and specimens (fundus, body, isthmus,
and cervix). Note the position of the uterus over the urinary bladder and the bend in
the uterus at the isthmus. Note also how the cervix opens into the anterior wall of the
vagina. Examine the part of the cervix which lies within the vagina, and identify its
opening. What passes through this cervical opening during life?
9. Study the position of the vagina and its proximity to other pelvic organs (urinary
bladder, rectum and anus). Note the angle between the long axis of the vagina and
the long axis of the cervix. Note the proximity of peritoneum to the posterior superior
recess (fornix; vault) of the vagina.
10. On models identify the main components of the female external genitalia (mons
pubis, labia majora, labia minora, glans of the clitoris, vaginal vestibule) on
models and specimens. Note the opening of the urethra between the labia minora into
the vaginal vestibule. What medical problems might be caused by this proximity to the
vagina?
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ONLINE ACTIVITY: Male and Female Reproductive Systems
A link to this will be found on Moodle

Application Questions
1. What is an ectopic pregnancy and why might it be dangerous?

2. What are the different fluids and cells making up semen? How do these different
constituents help to achieve fertilization?

3. What is circumcision?
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Histology Practical 1: Introduction to Histology and Basic Tissues I

Reading: Human Anatomy, Marieb et al., 6th ed., pages 23-46
Specific Objectives
1. To learn how to use virtual microscopy for studying histology
2. To learn the correct use of virtual microscopy and to employ various virtual histological databases for
enhancing learning as well as for revision purposes.
3. To present an overview of two of the basic tissues, epithelium and connective tissue. (Note: the next
practical, the remaining two basic tissues (muscle and nervous tissue) will be examined in the next
practical.
4. To recognise common features and differences between cells (e.g. size, shape, nuclear appearance,
microvilli and cilia).
Learning Activities
1. THE VIRTUAL MICROSCOPE
The change from conventional to virtual microscopy
UNSW was the first institution outside of North America (University of Iowa) to introduce virtual microscopy
in undergraduate teaching. It started with the Department of Pathology converting their glass slide
collection to virtual images in 2002.
What are virtual slides?
High magnification scanned digital images of tissue sections on glass slides acquired using a x40 microscope
lens stored in a multi-resolution file format and viewed in a web browser window with software capacity to
“click and drag” and “zoom in” on the image, which simulates the examination of glass slides with a real
microscope, but with the added benefits of always having optimal focus and contrast, with orientation
maintained and avoiding section-to-section variability. This allows all students to examine the same scanned
tissue section.
General Advice in Histology
Histological sections are slices of tissue usually from 5-8µm thick.
3
6
Dimensions: 1mm = 10 micrometres (µm) = 10 nanometres (nm)
-6
Note: A micrometre is often called a "micron" (µm); 1µm = 10 m
Resolving Powers:
o Unaided eye - approx. 0.1 mm = 100µm
o Light microscope (LM) - approx. 0.1 µm = 100nm
o Electron microscope (EM) - approx. 1 nm
Stereology
A histologist needs to think geometrically so as to build a 3-dimensional picture of a structure, which is
essentially 2-dimensional. This is an important skill to develop. Remember that the structure of the tissue
is intimately related to its function; therefore the 3-D reconstruction is an important step to understanding
the function of a particular tissue. A section contains numerous elements cut at different angles. Common
terms used to describe the orientation of planes of section are: transverse, longitudinal, and oblique.
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Abbreviations:
XS - cross section
TS - transverse section
LS - longitudinal section

Resources for studying histology
Virtual Slides
The virtual histology slides for this and the subsequent practical sessions can be found at Moodle VSlides
module:
http://moodle.telt.unsw.edu.au/course/view.php?id=21070
Student Key: VSlides

Other resources for practicals or revision can be accessed on the school computers by entering
Menu, then go to Class Program and then to Anatomy. These are:
a. Fabric of Life
b. Neocortex Virtual Microscope-Histology-Zurich
c. Dr Lazer’s Histology Drawings
d. Digital Atlas of Electron Microscopy by J K Brueckner
e. www.histology-world.com/stains/stains.ht
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BASIC TISSUE 1: EPITHELIA

Specific Objectives
1. To classify epithelia on the basis of cell morphology and cell arrangement (e.g. layering).
2. To study the surface specialisations of some epithelial cells: brush or striated border (microvilli) and
motile cilia and to recognise these specialisations in electron micrographs
3. To identify, draw and label the various types of epithelium (simple, stratified and pseudostratified).
4. To discuss some of the special functional features associated with their structure.

Learning Activities
1. SIMPLE EPITHELIUM
Note: All epithelium rests on a basement membrane and epithelium is avascular.
Simple epithelium consists of a single layer of cells covering a tissue. It is usually found lining structures such
as blood vessels, ducts or glands. The cells may be flattened (squamous), cuboidal or columnar according
to their function. Simple epithelium is classified according to the shape of the cells.
a. Simple squamous epithelium: (virtual slide of human aorta).
The lumen of blood vessels of all sizes is lined by a single layer of squamous epithelial (endothelial) cells,
which provides a smooth, low-friction surface to circulating blood cells
Where else would you find simple squamous epithelium?

b. Simple cuboidal epithelium: (virtual slide of primate thyroid gland).
Thyroid follicles are lined a single layer of cuboidal cells.
Describe the position of the nuclei within the cell.
Where else would you find simple cuboidal epithelium?

c. Simple columnar epithelium: (virtual slide of human small intestine)
Describe the position of the nuclei within the cell.
Note the presence of microvilli (striated, brush border) as folds on the top (apical surface) of the epithelial
cells.
Where else would you find simple columnar epithelium?
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d. Pseudostratified epithelium: (virtual slide of human trachea).
All the epithelial cells in pseudostratified epithelium make contact with the basement membrane, but not
all cells reach the surface of the epithelium. This may be quite difficult to visualise, discuss the reasons for
this. The epithelial cells are ciliated.
Question: What is the structural and functional difference between microvilli and cilia?

2. STRATIFED EPITHELIUM
a. Stratified epithelium: (virtual slides of human oesophagus, and human thick skin (palm))
Stratified epithelium has a least 2 distinct layers of cells. The basal layer is in contact with the basement
membrane the other(s) is/are on top. The uppermost (apical) layer classifies the epithelium as squamous,
cuboidal or columnar. Examine the slides listed and classify each type of epithelium. Examine the
epithelium in the sweat gland ducts in the virtual slide of thick skin.
Epithelial type

Example

Function

Stratified squamous
Stratified cuboidal

Stratified squamous epithelium may be keratinized (cornified) or non-keratinized.
Describe the structural and functional differences between keratinized and non-keratinized epithelium.

b. Transitional epithelium: (virtual slide of primate urinary bladder)
Transitional epithelium is a form of stratified epithelium and is only found in a few places in tissues subject
to periodical stretch/relaxation e.g. in the urinary tract.

Note that the cell shape in the luminal region is different when the bladder is stretched compared
to when it is relaxed.
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BASIC TISSUE 2: CONNECTIVE TISSUE (CT)
Specific Objectives
1. To recognise the various types of connective tissues and understand their function.
2. To recognise the different types of general connective tissue: e.g. loose, elastic, dense
irregular, and dense regular.
3. To understand the structure and functions of the cell types found in connective tissues:
e.g. fibroblasts, lymphocytes, and mast cells.
4. To recognise adipose tissue (white and brown fat) and understand its functions.
5. To recognise the histological appearance of the different forms of cartilage: hyaline,
elastic and fibrocartilage.
6. To recognise bone and its cell types and understand its structure (compact and
spongy bone in a long bone) and to know the structure of a synovial joint and a
symphysis joint (intervertebral disc).
7. To recognize blood as a liquid form of CT and differentiate red and white blood cells.
Learning Activities
1. Examine the following virtual slides and identify, draw & label features and note their
function.
Virtual Slides
Tissue
Features
Function
Drawing
Mesentery, rat Loose
Elastic fibres
connective (branching)
Collagen
Fibroblasts
Mast cells
Macrophages
Neurovascular Elastic
Artery wall
bundle,
fibres
primate
Skin (thick,
Dense
Collagen bundles
palm), human
irregular
Adipose tissue
Delicate elastic
fibres
Fibroblasts
Tendon, cat
Collagen bundles
Dense
Fibrocytes
regular
connective
tissue
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Subscapular
region, rat

Adipose

White, unilocular
Brown, multilocular
(Note difference in
appearance of the
cytoplasm, size of
cells & position of
nuclei)

2. CARTILAGE
Trachea,
human

Hyaline
cartilage

Chondrocytes in
lacunae
Cell nests (isogenic
groups)
Matrix

Ear, human

Elastic
cartilage in
ear pinna

Perichondrium
Elastic fibres
Chondrocytes in
lacunae
Cell nests
Perichondrium
Adipose

Vertebrae,
cat

Fibrocartilage
in
IV disc
(vertebrae)

Chondrocytes
Cartilage matrix
Fibroblasts
Collagen
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3. BONE
Examine the following virtual slides. Identify, draw & label the following structures and
note their function.
Virtual
Tissue
Features
Function Drawing
Slides
Bone
(ground,
TS), adult
human

Compact
bone

Haversian systems
(osteons)
Haversian canals

Bone
(ground,
LS), adult
human

Lamellae
Osteocytes
Canaliculi
Volkmann’s canals

Virtual
Slides

Tissue

Features

Neonatal
rat head

Spongy bone

Osteoblasts
Osteocytes
Osteoclasts

Function

Bone trabeculae
Blood vessels
What is (are) the major difference(s) between bone and cartilage?
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4. BLOOD
Note the following tables:
Leukocytes in peripheral blood (Australian data)
Cell type
Numbers
Diameter
Neutrophils
Lymphocytes

40 - 75%
10 - 45%

Monocytes
Eosinophils
Basophils

2 - 10 %
1-6%
<1%

10 - 12µm
7-8 & 12 µm
(small & large)
10 - 15 µm
10 - 15 µm
10 - 15 µm

Leukocyte distribution (steady state)
38%
57%

undergoing maturation at site of formation
outside blood vessels e.g. in connective tissue,
spleen etc.
5%
in circulating blood
Note that the Leukocyte: Erythrocyte ratio is about 1:1000 (normally)
a. Identify, draw and label the different blood cell types.
b. For each of the 2 examples of leukocytes listed in the table above, carefully note
the shape of the nucleus, the relative amount of cytoplasm compared to the size of
the nucleus, and the relative size of each cell type compared to erythrocytes or red
blood cells (RBC).

What is the most obvious difference between red and white blood cells in the smear?
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Virtual Slide

Cell type

Blood smear
(buffy coat),
human

Erythrocytes (red
blood cells).

Function

Drawing

Leukocytes (white
blood cells) e.g.
Neutrophils
Lymphocytes
Platelets (made by
megakaryocytes in
bone marrow).
Note that RBC’s are normally found in blood vessels (arteries, veins, capillaries). White
blood cells are most often found outside blood vessels.
Virtual Slides

Cell Types

Stomach
(pylorus),
primate

Lymphocytes

Function

Tissue eosinophil
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Histology Practical 2: Basic Tissues II

Reading: Reading: Human Anatomy, Marieb et al., 6th ed., pages 64-97

BASIC TISSUE 3: MUSCLE
Specific Objective
To identify the 3 main types of muscle, give their locations and their specific function.

Learning Activities
1. Examine the following virtual slides and identify the features:
Virtual Slides
Tissue
Features
Drawing
Tongue,
Striated
Banding patterns
primate and
(skeletal)
Toad
muscle
Nuclei
LS & TS
CT wrappings
Small intestine, Smooth
Spindle-shaped cells
primate
muscle.
LS & XS
Nuclei
Cardiac
muscle, rat

Cardiac
muscle.
LS & XS

Nuclei
Striations
Intercalated discs
Branching fibres
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BASIC TISSUE 4: NERVOUS TISSUE
Specific Objectives:
1. To understand the main histological features of the peripheral and central parts of the nervous
system (PNS and CNS).
2. To identify peripheral nerves in routinely stained sections of various organs.
3. To distinguish between components (neurons and cell processes) and location of grey and
white matter, using the spinal cord as an example.
4. To know the basic histological features of astrocytes and oligodendrocytes.
Learning Activities
1. PERIPHERAL NERVOUS TISSUE (PNS)
Examine the following virtual slides and draw and label the features listed and state
their function(s):
Virtual Slides Tissue
Features
Function and Drawing
Peripheral
nerve, rat, &
Peripheral
(sciatic)
nerve, cat

Peripheral
nerve TS

Gallbladder,
human

Peripheral
nerve bundles

Fascicles
Epineurium
Perineurium
Endoneurium
Vasa
nervorum
Collagen & fat
Myelinated &
Unmyelinated
fibres
Axons
Fascicles
amongst the
tissue
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2. CENTRAL NERVOUS TISSUE (CNS)
Examine the following virtual slide and draw and label the features listed and state their
function(s):
Virtual Slides Tissue
Features
Function and Drawing
Spinal cord,
ox

Spinal cord
(XS)

Grey and white matter
Central canal
Motor neurones
Astrocytes
Oligodendrocytes
Pia mater
Arachnoid mater
Dorsal and ventral
rootlets
Dura mater

a. What are astrocytes and oligodendrocytes and where will you find them?
b. What is the function of an astrocyte and an oligodendrocyte?
c. How does the arrangement of grey and white matter differ in the spinal cord and
brainstem?
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ORGANIZATION OF BASIC TISSUES
Specific Objectives
1. To understand the organization of basic tissues in a limb, thick skin, trachea and the small
intestine.
2. To understand how the organization of different tissues correlates with the functions of those
structures.
Learning Activities
1. Examine the following virtual slides; identify and list the function of the following structures:
Tissue
Features
Function
Developing limb
Epidermis (epithelium)
Dermis (CT) e.g. collagen
Hair follicles (epithelial tissue)
Adipose tissue (CT)
Skeletal muscle (mixed tissue)
Developing bone (CT) and
bone marrow
Blood vessels (mixed tissues)
containing erythrocytes
Nerves (nervous & CT)

Finger

Epidermis
Dermis
Bone and Bone Marrow
Blood vessels with RBC & WBC
Nerves
Adipose
Nails

a. How many different types of connective tissue are present in the finger? List them.
b. Why are hair follicles and sweat gland considered epidermal tissues?
c. What tissue is found on the exterior of the limb? Why? What tissue is in the centre?
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2. Examine the following virtual microscope slides and draw the tissues and features.
Tissue

Features

Functions

Trachea
(Human/ XS)

Cilia on columnar
epithelial
cells
(epithelium)
Goblet cells and
secretory glands
Connective
e.g. collagen
Hyaline
(CT)

tissue

cartilage

Smooth muscle
Small Intestine
(Primate
LS)

Microvilli (striated
border, brush
border) on simple
columnar epithelium

Goblet cells with
mucous secretion
(glandular)
Connective tissue
(e.g. collagen)
Muscle (smooth)
Blood vessels
Peripheral nerves
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Histology Practical 3: Bones and Joints – Histology

Reading: Human Anatomy, Marieb et al., 6th ed., pages 240-260
Specific Objectives
1.
2.
3.

4.
5.
6.

To recognise bone in histological sections and understand its microscopic structure.
To know the histology of a synovial joint and a symphysis joint (intervertebral disc) and
the function of different tissues within the joints.
To know the architecture of compact and spongy (cancellous) bone, the structure of the
Haversian system (osteon) and the importance of osteocytes, osteoblasts and
osteoclasts.
To understand the arrangement of compact and spongy bone in a long bone.
To identify the components of a synovial joint and a symphysis joint (intervertebral disc).
To understand the functional role of different components in joint movement and stability.

Learning Activities

Bone: Examine the following virtual slides and identify the following structures and note their
functions.
Tissue

Feature
Haversian systems

Function

Adult Compact
Bone
(Human
Haversian canals
and Cat)
Osteocytes

Radial canaliculi

Lamellae e.g. concentric

Periosteum

Endosteum

Bone

marrow,

RBC,

WBC,

adipose,

blood

vessels,
megakaryocytes
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Tissue

Spongy Bone
(Rat, mandible)

Feature
Bone Trabeculae

Function

Drawing

Osteocytes
Osteoblasts
Osteoclasts
Blood vessels
Fat cells

Draw and label a typical osteon, indicating (in an inset diagram) its location in a long bone.

Joints:
Tissue

Feature

Synovial Joint,
Knee
(Cat)

Tibia, Femur

Functio
n

Patella (unossified)

Articular capsule

Synovial cavity

Synovial membrane
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Cruciate ligaments
(dense connective
tissue)

Tissue

Feature

Vertebrae,
symphysis joint

Annulus fibrosus
(fibrocartilage)

Function

Drawing

Nucleus pulposus

Developing
IV
discs
in
the
vertebral column Hyaline cartilage
(Cat)

Cancellous bone

Bone marrow

Questions:
1. What are the differences between compact and spongy bone?
2. Why do we have two types of bone?
3. What is the function of the intervertebral disc? What tissues are important for this
function?
4. What tissues are important for stability of the knee joint?
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Histology Practical 4: Muscle Tissue – Histology

Reading: Human Anatomy, Marieb et al., 6th ed., pages 240-260
Specific Objectives
1. To To know the histological structure and ultrastructure of the three main types of muscle and
how their structure relates to function i
2. To identify striated skeletal, striated cardiac, and smooth muscle on the basis of
histological features.
3. To identify connective tissues (tendons and fascia) associated with muscles.
4. To describe the ultrastructural features of the different types of muscle cells.
Learning Activities
Using A Digital Atlas of Electron Microscopy (J.K. Brueckner, University of Kentucky) via the desktop
icon on the computers in G2/G4, examine electron micrographs of skeletal muscle in longitudinal
section (LS) and identify the following features:
1. A-band (dark staining; anisotropic)
2. I-band (light staining; isotropic)
3. H-band (pale zone in centre of A-band)
4. M-line in centre of H band
5. Z-discs (in centre of I band) delineating the sarcomere
6. Sarcoplasmic reticulum
7. T-tubules (transverse tubular system) and triads.
Draw and label a sarcomere of striated skeletal muscle showing how the filaments are arranged.
Make a second drawing to show how these change when the muscle contracts.

What are thin filaments and thick filaments composed of?

Skeletal muscles are composed of a mixture of fast and slow fibres. Fast (white) fibres give very
rapid and powerful muscle contractions for short periods (sprinting). Slow (red) fibres give

Page80

ANAT2511 Fundamentals of Anatomy
prolonged, continuous muscle activity (marathons!). The proportion varies from muscle to muscle
and from person to person for the same muscle.
Now examine the following virtual slides and identify the features listed:
Tissue
Features
Drawing & Function
Muscle cells in LS & TS
Striated

muscle
LS & TS

Nuclei (multinucleated
and peripheral)

(Rabbit,
Primate, and
A-band
Toad)
I-band

Myofibrils (TS)

Perimysium (deep
fascia)

Endomysium

Spindle-shaped cells
Smooth
muscle.
LS & TS in
Nuclei (central, single)
Small
Intestine
(Primate) and
Collagen fibres
Gallbladder
(Human)

Oesophagus
LS & TS
(Human)

Smooth muscle
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Striated (skeletal)
muscle

Tissue

Cardiac
muscle
LS & TS
(Human, Rat,
Sheep)

Features
Drawing & Function
Shape of cells
Nuclear position
Striations (difficult
to resolve)
Intercalated discs
Capillaries
Purkinje fibres
Ventricle wall (left),
Epicardium,
Myocardium,
Endocardium,
Coronary vessels,
Trabeculae
carneae,
Chordae tendineae
Branching fibres

Which layer of the heart contains the coronary vessels? What common disease affects these
vessels?
What controls the heart rate? Does the isolated heart beat without any nerve supply? Why?

What is the function of the heart valves?
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Histology Practical 5: Nervous Tissue – Histology

Reading: Human Anatomy, Marieb et al., 6th ed., pages 348-372.
Specific Objectives
1. To know the histological features of large multipolar neurones in the ventral horn of the
spinal cord.
2. To recognise glial cells in the CNS and understand their functions.
3. To distinguish between the components and location of grey and white matter, using
the spinal cord as an example.
4. To know the components of peripheral nerves and to identify them in various tissues.
5. To know the ultrastructure of a CNS synapse and the morphology of the neuromuscular
junction.
Learning Activities
Central Nervous System
Examine the slides and draw and label the features listed and state their function(s):
Tissue
Features
Drawing & Function

Spinal
cord
(Ox,
and Cat
TS)

Grey matter (dorsal
and ventral horns)
White matter & axons

Draw and label whole spinal cord at low
magnification.
Select a region of ventral horn with good example
of a motor neurone and draw this at higher
magnification.

Central canal with
ependymal cells
Motor neurones
Nucleus & nucleolus
Nissl granules
Axons, dendrites
Glial cells (astrocytes,
oligodendrocytes)
Meninges:
Pia, arachnoid & dura
mater
Dorsal & ventral
rootlets
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Peripheral nerves:
Tissue

Peripheral
nerve
XS and LS, cat
and rat
(Osmium
staining &
Toluidine Blue

Features

Drawing & Function

Nerve bundles
(fascicles)
Axons
Myelin
Nodes of
Ranvier
Connective
tissue
(Perineurium)
Adipose cells
Blood vessels

Nerve bundles
(human and
primate)

Schwann cells
Fascicles
Nerve fibres
Axons
Schwann cells
Connective
tissue
(epineurium,
endoneurium)
Myenteric
nerve
plexus

A slide of the neuromuscular junction (NMJ) will be demonstrated.
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Examine electron micrographs and identify, draw and label the following features:
1.
2.

Peripheral nervous system: Myelinated axon, myelin, unmyelinated axon,
Schwann cells, mitochondria, synaptic vesicles.
Central nervous system: Synapses, synaptic vesicles, synaptic cleft.
Question: What are the functions of glial cells?
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Histology Practical 6: Integumentary (Skin) System – Histology

Reading: Human Anatomy, Marieb et al., 6th ed., pages 101-120
Specific Objective:
1. To know the structure and function of skin and its appendages (derivatives).
2. To know the microscopic structure of the epidermis and dermis.
3. To know the histological differences between hairy (thin) and glabrous (thick) skin.
4. To know the formation and histology of skin appendages: eccrine and apocrine sweat
glands, sebaceous glands, hairs, nails, and specialised glands listed below.
5. To know the histological features of Pacinian and Meissner corpuscles.
Learning activities:
Examine the following virtual slides, identify draw and label the following structures and note their
function.
Virtual
Tissue Feature
Function
Drawing
Slides
Thick
Skin
skin
(palm),
human
(2 slides)

Epidermis
Dermal papillae
Epidermal pegs
Dermis (collagen
and elastic fibres)
Hypodermis with
adipose
Layers (strata) of
epidermis:
A) Corneum
B) Lucidum
C) Granulosum
D) Spinosum
E) Basale
Pacinian corpuscle
Meissner’s
corpuscle
Sweat glands &
ducts
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Virtual
Slides

Tissue

Feature

Skin
(scalp,
LS &
TS),
human

Thin
(hairy)
skin

Hair follicles

Function

Hair bulb
Hair shaft:
Medulla & Cortex
Erector pili
muscle
Eccrine sweat
glands

Skin
(axillary),
human

Hairy thin

Sebaceous
glands
Adipose
Apocrine sweat
glands
Hair follicle
Sebaceous
glands
Myoepithelial
cells
Eccrine sweat
glands
Adipose &
collagen

What is the difference (s) between thick and thin skin?
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Virtual.
Slides

Tissue

Finger
Digit
neonatal,
LS, human

Feature

Function

Nail matrix
Eponychium
Nail bed
Hyponychium
Nail
Bone & Bone Marrow
Dermis & Epidermis
Epidermal pegs
Blood vessels
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Histology Practical 7: Circulatory System – Histology

Reading:: Human Anatomy, Marieb et al., 6th ed., Chapter- The circulatory system
Specific Objectives
1. To identify tunica intima, tunica media and tunica adventitia in arteries and veins.
2. To describe the types of capillaries and sinusoids and their light and electron
microscopic features.
3. To understand how structural differences in the walls of arteries, veins and capillaries
relate to differences in function.
4. To know histological features of heart wall (epicardium, myocardium, endocardium).
Learning Activities
Examine the following slides, identify and give the function of the following structures:
Large vessels:
Tissue

Aorta
(Human)
Vena cava
(Human)
Note:
smooth muscle
in the vena cava
is longitudinal
in the adventitia

Features

Function

Tunica intima
(endothelium)
Tunica media
Elastic laminae
Smooth muscle
Collagen
Tunica adventitia
contains
elastic and collagen
fibres
Vasa vasorum
Nervi vasorum
Adipose tissue (white
and brown)

Draw and label a section of wall of aorta and vena cava at the same magnification.
Aorta:
Vena cava:
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What differences are apparent in the wall of these 2 vessels?
Why does the aorta have so many elastic laminae?

Smaller Blood Vessels (Microcirculation)
Tissue

Features

Gallbladder

Tunicae (as above)

and oesophagus
(Human)

Valves (in veins)

Muscular arteries,

Lymphatics

arterioles, veins,
venules
(<5 layers of
muscle= arteriole)
Capillaries in
Aorta (Human)
Sinusoids in Bone
(Cat) and
Liver (Rabbit)

Function

Endothelium
Basement
membrane
Endothelial cells
Reticular fibres

Question:
How do the structural differences between the walls of arteries, veins and capillaries relate to their
varying functions?

Practice identifying various types of blood vessels in different tissues.
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Heart
Tissue

Features

Function

Cardiac muscle
(Human & Rat)

Ventricle wall (left)
Epicardium
Myocardium
Endocardium
Coronary vessels
Trabeculae carneae
Chordae tendineae

Which layer of the heart contains the coronary vessels? What common disease affects these
vessels?
What controls the heart rate? Does the isolated heart beat without any nerve supply? Why?

What is the function of the heart valves?
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Histology Practical 8: Respiratory System – Histology

Reading: Human Anatomy, Marieb et al., 6th ed., The Respiratory System
Specific Objectives
1. To know the histological components of the conducting and respiratory parts of the respiratory
system.
2. To know the histology of the mucosa of the nasal cavity and upper respiratory tract.
3. To know the structure of the trachea.
4. To know the histological features of bronchi and bronchioles,
5. To know the alveolar ducts and alveoli, and the ultrastructure of their walls.
Learning activities
1. Examine the following virtual slides and identify, draw and label the structures listed and note
their functions:
Tissue
Features
Function

Nasal
cavity
(Primate)

Respiratory &
olfactory epithelium
Olfactory nerves
Olfactory (Bowman’s)
glands
Conchae (turbinates)
Bone & cartilage
Blood vessels
(venous sinuses)

Neonatal
rat head

Paranasal sinuses
Developing nasal
cavity
Cribriform plate
Olfactory nerve fibres
Olfactory bulb

2. What is the full classification of respiratory epithelium?
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3. How can one tell the difference between olfactory epithelium and respiratory epithelium?

Tissue

Features

Trachea
(Human)

Epithelium

Function

Lamina propria contains
collagen, fibroblasts,
lymphocytes
Mucous glands
Serous glands
Smooth muscle (trachealis)
Blood vessels
Hyaline Cartilage

Lung (Cat)

Intrapulmonary Bronchus
Bronchiole (Terminal and
Respiratory)
Cartilage plates
Smooth Muscle
Nerves
Glands
Alveolar duct
Alveoli containing
Pneumocyte
Type I and Type II cells
Dust cells
Blood vessels
Elastic tissue
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4. Examine electron micrographs of olfactory and respiratory epithelia. Identify pulmonary capillary
endothelium, Pneumocytes (types I and II).
5. Examine scanning electron micrographs of trachea and lung.
6. What are the major structural differences between the trachea and bronchioles?
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Histology Practical 9: Gastro-intestinal Tract, Liver and Gallbladder – Histology

Reading: Human Anatomy, Marieb et al., 6th ed., The Digestive System
Specific Objectives
1. To know the histological features of various anatomical subdivisions of the tubular part of
the GIT (oesophagus, stomach, small intestine, large intestine, and appendix) and its major
glands (liver and gallbladder).
2. To know the structure of the oesophagus, cardio-oesophageal junction and stomach
wall.
3. To identify the cells of gastric epithelium and to appreciate the role of mucous on the
surface of gastric epithelium.
4. To know the histological features of the duodenum and ileum, including villi,
intestinal mucosal glands (crypts of Lieberkühn), lymphatic tissue and nerve
plexuses.
5. To know the structure of the large intestine and appendix.
6. To know the histology of the liver, including the hepatic lobule, portal area, and
histological features of the vascular and biliary systems.
7. To know the histological features of the wall of the gallbladder.
Learning activities: Oesophagus & stomach
Examine the following virtual slides, identify, draw and label the following structures and note their
function.
Tissue
Feature
Function
Drawing
Oesophagus Epithelium
Muscularis mucosa
Human
Submucosa
Oesophagus
Meissner’s plexus
(mid region, (submucosal
TS & LS)
plexus)
Muscularis externa
smooth muscle
striated muscle
Auerbach’s plexus
(myenteric
plexus)
C-O junction zone
(Cardiooesophageal Stomach epithelium
Cardiac glands
junction),
Muscle layers
primate
Myenteric Nerve
plexus
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Stomach,
primate
(2 slides)
(stomach
body)

Secretory sheet
Rugae and Gastric Pits
Mucous neck cells
Parietal cells
Chief cells
Layers of wall (mucosa,
muscularis mucosa,
submucosa,
muscularis externa)
Nerves

Stomach,
primate
(pylorus)

Rugae
Pyloric pits
Pyloric glands
Nerves
Lymphatic nodules

What is the difference in the muscle in the upper, middle and lower parts of the oesophagus?
Describe the cells, which make up the secretory sheet of the stomach.
Tissue

Feature

Function

Stomach,
small
intestine,
Primate
(Pyloroduodenal
junction)

Pyloric glands
Transition of epithelium
Villi
Crypts of Lieberkuhn
Submucosal
(pyloric)
sphincter
Brunner’s glands
Muscle
layers
(good
muscularis mucosa)
Lymphatic nodules
Myenteric nerve plexus
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Small and large intestines
Epithelium
Small
Goblet cells
intestine,
Villi and microvilli
primate,
Plicae circulares
duodenum, Lacteals
human and Crypts of Lieberkühn
ileum (TS), (intestinal glands)
Paneth cells (duodenum
cat
slide)
Peyer’s patches (ileum
(Jejunum
slide)
Duodenum Lymphatic tissue
Ileum)
Muscle layers
Nerve plexi:
1)submucosal (Meissner’s)
2) myenteric (Auerbach’s)
Describe the change in the mucosa from the duodenum to the end of the ileum.
Tissue

Feature

Large
intestine,
human

Goblet cells
Crypts of Lieberkühn
Lymphatic tissue
Taenia coli
Myenteric
(Auerbach’s)
nerve
plexus

Appendix,
human

Epithelium with goblet
cells
Lymphatic follicles
marginal zones
germinal centres
Tunica serosa

Function
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Liver and Gallbladder
Tissue
Feature

Liver, pig,
Liver, human,

Liver, primate

Function

Drawing

Hepatic lobule
Portal area (triad)
contains branch of
hepatic artery, branch
of portal vein, bile
ductule
Central vein
Sinusoids
Hepatocytes
Capsule (Glisson’s) (in
human liver slide
Bile canaliculi and fat
vacuoles in
hepatocytes (in
primate liver slide)

Liver (reticular
Reticular fibres (in
fibres), primate primate liver slide)
Liver
Kupffer cells (in rat
(phagocytosis) liver slide)
rat

What is the major difference between the pig liver and the human liver
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Tissue

Feature

Function

Gallbladder Epithelium
, human

Lamina propria
Muscularis propria
Tunica serosa
Lymph aggregations
Lymph vessels
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Histology Practical 10: Urinary System – Histology

Reading: Human Anatomy, Marieb et al., 6th ed., The Urinary System (Histology
information)
Specific Objectives
1. To describe the micro-anatomy and histology of the kidney: cortex, medulla,, and
pelvis.
2. To know the structure of the nephron including the renal corpuscle, Bowman’s capsule,
proximal and distal tubules, loop of Henle and collecting ducts.
3. To know the ultrastructure of the glomerulus.
3. To relate the components of the nephron listed above to their function.
4. To describe the structure of the ureter, urinary bladder, and urethra.
Learning Activities
Identify, draw and label the histological features listed and note their function.
Tissue
Feature
Drawing

Kidneys
(Rat, Human,
Cat )

Capsule and Cortex
Medulla

Draw and label a region of the cortex
and medulla. Present the functions.

Pelvis
Ureter
Hilus (contains renal
artery, renal v. and
ureter)

Glomerulus
Bowman’s capsule
& basement
membrane
Proximal convoluted
tubule
Distal convoluted
tubule
Loop of Henle
Vasa rectae
Collecting ducts
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Tissue

Feature

Ureter
(Primate)

Transitional

Function

Epithelium
Connective tissue

Smooth Muscle
layers
Adventitia contains
blood vessels,
collagen and
nerves)

Urinary
Bladder
(Primate)

Transitional
Epithelium
(Compare stretched
and relaxed)

Smooth muscle

Prostatic
Urethra
(Dog)

Transitional
Epithelium
Capsule
Lumen
Ejaculatory ducts
(if present)
Prostatic glands

Penile
Urethra
(Human)

Corpus cavernosum
with helicine arteries
Corpus spongiosum
with penile urethra
Urethral epithelium
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Mucous glands of
Littre
Pacinian corpuscles
Hair follicles and
Sebaceous glands
Peripheral nerves
Dorsal arteries

Give the full name of the type of epithelium found in the urinary tract.
Describe what happens to the epithelium when it is stretched (e.g., as the bladder fills).

What function do you think the vacuoles in the epithelial cells play when the epithelium is
stretched?

Examine electron micrographs of the glomerulus and identify podocytes, and filtration slits.
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