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Preface

The study of ‘Human Anatomy and Physiology’ is important to understand
Pathophysiology and Pharmacology. In practicing medical sciences, the diagnosis is a next
crucial part which determines the course of therapy followed by its outcome. The practicals
related to Human Anatomy and Physiology not only provide normal range of various
parameters but also give associated abnormalities and its clinical significance. Thus the

coordinated knowledge of these streams makes it easy to address any medical complaint.

The present book is a sincere attempt to provide updated yet precise content of the

subject with the easy way to teach as well as learn.

The simplified diagrams, tabular compilation and specific information related to clinical

significance is provided to further aid the teaching-learning process.

We are hopeful that this book will play major role to develop the required skills in the
students which is highly expected in today’s era dedicated to skill development. Although
we have tried to provide correct information through several proof readings still offer an
apology for any textual and printing mistake and invite suggestions for further

improvements.

With warm regards.

20th January, 2018 Authors






Syllabus

HUMAN ANATOMY AND PHYSIOLOGY - I (Practical)

(Semester - 1) (4 Hours/week)

Study of compound microscope.

Microscopic study of epithelial and connective tissue

Microscopic study of muscular and nervous tissue

Identification of axial bones

Identification of appendicular bones

Introduction to hemocytometry.

Enumeration of white blood cell (WBC) count

Enumeration of total red blood corpuscles (RBC) count

Determination of bleeding time

Determination of clotting time

Estimation of hemoglobin content

Determination of blood group.

Determination of erythrocyte sedimentation rate (ESR).

Determination of heart rate and pulse rate.

. Recording of blood pressure.
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HUMAN ANATOMY AND PHYSIOLOGY - Il (Practical)
(Semester - 1) (4 Hours/week)
To study the integumentary and special senses using specimen, models, etc.
To study the nervous system using specimen, models, etc.
To study the endocrine system using specimen, models, etc.
To demonstrate the general neurological examination
To demonstrate the function of olfactory nerve
To examine the different types of taste.
To demonstrate the visual acuity
To demonstrate the reflex activity
Recording of body temperature
To demonstrate positive and negative feedback mechanism.
. Determination of tidal volume and vital capacity.
Study of digestive, respiratory, cardiovascular systems, urinary and reproductive
systems with the help of models, charts and specimens.
13. Recording of basal mass index.
14. Study of family planning devices and pregnancy diagnosis test.
15. Demonstration of total blood count by cell analyzer.

16. Permanent slides of vital organs and gonads.
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1. Study of Compound Microscope

Aim: To study the compound microscope.

Requirements:

Compound Microscope, permanent slide (or any other specimen).

(__H<+—Eye piece

Course adjustment
knob

Fine adjustment

screw
Handle
Stage
-<«+— Condenser
Pillars Mirror
Base

Fig. 1.1: Compound microscope

Theory:

The microscope is one of the most commonly used instruments in medical, paramedical
and clinical laboratories. It is used to study Cell Morphology, Histology, Histopathology and

Microbiology. A microscope helps us to see microscopic objects that are too small and
invisible to the naked eye.

Description of Compound Microscope:
The compound microscope has the following main parts:
1. The supporting system.
2. The focusing system.

3. The optical or magnifying system.

(1M



Human Anatomy and Physiology (Practical) 2 Experiments

4. The illumination system including:

(@) Source of light.

(b) Mirror.

(c) Condenser.

1. The support system: It is a framework to which various functional units are
attached. It consists of the following:

(a) Base: It is a heavy metallic, ‘U shaped or 'horseshoe' shaped base which
supports the microscope on work table and provides maximum stability.

(b) Pillars: There are two upright pillars that project up from the base and are
attached to the 'C' shaped handle. This allows the microscope to be tilted at a
suitable angle for comfortable observation.

(c) Body tube: It is 16-17 cm long cylindrical tube fitted at the upper end of handle
which is vertical or at an angle through which light passes via the eye piece to
the observer's eye visualizing the image.

(d) The stage: The stage is a square platform with an aperture in its centre and
fitted to the limb below the objective lenses. When the slide is placed on it,
converging rays of light emerging from the condenser passes through slide and
then objective lens into the body tube. It can be either the fixed stage or the
mechanical stage. The fixed stage has two clips that hold the slide in position.
The mechanical stage has a calibrated metal frame fitted on right side of stage.
It has a spring mounted clip to hold the slide and two screw heads to move the
slide from side to side, forward and backward. The Vernier scale is also attached
to indicate degree of movement.

2. The focusing system: The focusing system consists of coarse and fine adjustment
and screw heads are used for raising and lowering body tube for proper focusing the slide.
The coarse adjustment moves the focusing system up or down through a large distance via a
rack. The fine adjustment works in same way which requires several rotations to move the
tube through a small distance. It is employed for accurate focusing.

3. The optical or magnifying system: It consists of body tube, eyepiece and the
nosepiece. The body tube is the present between upper end of objective and eyepiece. The
eyepiece fits into top of body tube. They can be 5X, 6X, 8X, 10X or 15X. Each eyepiece has
two lenses; the eye lens at the top and field lens at the bottom. The field lens collects
divergent rays, passes through eye lens to further magnify the image. The nosepiece has two
parts; the fixed nosepiece and the revolving nosepiece. The fixed nosepiece holds the
revolving nosepiece that carries interchangeable objective lenses. The objective lenses are
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spring loaded objectives of different magnifying powers. Different types of objective lenses
are low power objective or 10X, high power objective or 45X, oil immersion objectives or
100X and scanning objective 3X.

Magnification: Magnification is the ability to make small objects seen larger, such as
making a microscopic organism visible. The objective lenses magnify the images as stated
below:

Low power objective (10X) = 10 x 10 = 100 times.

High power objective (45X) = 45 x 10 = 450 times.

Oil immersion objective (100X) = 100 x 10 = 1000 times.

Oil immersion (100X) objective has very small aperture and deep focusing position
i.e. 1 mm from the slide. The light rays coming from the slide (denser medium) are refracted
by thin layer of air (rarer medium) away from the small aperture of the objective and results
in faint image. If some other medium like cedar wood oil, paraffin or glycerin having same
refractive index as that of glass is added on the slide, it removes the thin layer of air and
forms a continuous medium. This avoids the refraction of light rays and results in sharp
image.

2. The illumination system: The microscope will function only when proper
illumination or lightning is provided. The illumination system is to provide uniform, soft and
bright illumination.

The illumination system consists of:

(a) Source of light: It may be external (natural day light, electric lamp or tube light) or

internal (electric in-built light source).

(b) A condenser: It is a system of lenses fitted as short cylinder mounted below the
stage.

(c) Mirror: A double sided mirror with one flat side and other concave is located below
condenser and can be rotated in all directions. It focuses light rays into a solid cone
of light onto the material under study and helps in resolving image.

(d) Iris diaphragm: Iris diaphragm is a thin opaque membranous structure fitted within
condenser with a small lever on the side. The lever can adjust size of aperture of
diaphragm and allows less or more light falling on slide.

Procedure:

1. Examine the permanent slide/blood film/specimen first with naked eye.

2. Place the microscope on working table in an upright position, and raise the body
tube approximately 7-8 cm above the stage. Put the slide on the stage and using the
mechanical stage, bring the specimen over the central aperture.
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Select the low magnification objective (10X).

4. Select and adjust the mirror (plane or concave) so that the light shines on the
specimen.

5. Adjust the condenser well down, and partly close the diaphragm to cut down excess
light.

6. Looking from the side, and using the coarse adjustment, brings the body tube down
so that the low power lens is about 1 cm above the slide. Look into eyepiece and
gently raise the tube till the slide comes into focus.

Then choose the area of interest for viewing it under higher magnifications.

For focusing under high magnification, simply rotate the nosepiece so that the high
magnification objective (45X) ‘clicks’ into position. Raise the condenser to mid
position and open the diaphragm to admit enough light. Use fine adjustment as
required.

9. For focusing under oil immersion objective (100X), raise the body tube 8-10 cm
above the slide. Place a drop of cedar wood oil, paraffin or glycerinon the slide.
Looking from the side bring down the objective till it just enters the oil drop. Use
other adjustments as required.

QUESTIONS

1. What is the utility of microscope?

2. Enlist different parts of microscope.

3. Differentiate between fixed stage and mechanical stage?

4. What are the components of optical magnifying system?

5. What is oil-immersion objective?

Ak
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2. Determination of Bleeding Time

Aim: To determine bleeding time of own blood by Duke’s method.
Requirements:

Sterile disposable needle (26 G), filter papers, stopwatch, cotton swab, 70% alcohol or
any other suitable marketed antiseptic.
Principle:

Haemostasis (‘haem’ means ‘blood’; ‘stasis’ means 'to stop’) refers to process of stoppage
of bleeding within specified duration (usually 1-5 minutes) after blood vessels are punctured,
cut or damaged. It prevents excess loss of blood and thereby avoids further complications.
This process involves multiple process like vasoconstriction, platelet plug formation and
blood clotting.

Bleeding time is the time interval between the onset of bleeding and spontaneous
unassisted stoppage of bleeding. The blood flow stops chiefly because of platelet plug
formation and hence, this test is an important in-vitro test to check the platelet function.
Bleeding time is usually be measured by Duke’s method or Ivy method.

Since, platelets are an important regulator of bleeding time alteration in their count is
clinically significant.

Procedure:
1. Select the appropriate finger, usually ring finger and clean the tip of the finger using
70% alcohol or any other suitable antiseptic.

2. Get a finger prick using sterile disposable needle (26G) to obtain free flowing blood

with minimum pain.

3. Immediately, start the stopwatch and note the time.

4. Absorb or remove the blood drops every 30 seconds by touching puncture site on

the piece of filter paper without pressing or squeezing the finger.

5. Number the blood spots one onwards.

6. Note the time when bleeding stops i.e. when there is no trace of blood spot on filter

paper.

7. Count the total number of spots and note down number at which there is no trace of

blood as endpoint.

8. Express the result in minutes and seconds.

(Note: The normal bleeding time is 1-5 minutes).

Observation:

Name:

Age:

Gender:

Date:

Time of pricking: 11:40:00 am.
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An example for writing observation is given below.

Sr. Timing of taking blood spot on the filter paper Bleeding status (Yes/No)
No.
1. 11:40:30 am Yes
2. 11:41:00 am Yes
3. 11:41:30 am Yes
4. 11:42:00 am Yes
5. 11:42:30 am No
Result: The bleeding time of own blood was found to be '...... " minutes and "...... '
seconds.
Clinical Significance:
Sr. Bleeding time Indications/Factors responsible
No.
1. | Prolonged > Platelet defect.
» Severe liver disease.
» Uremia.
> Anti-coagulant drug administration.
> Von Willebr and disease (missing or defective clotting
protein).
» Thrombocytopenia (deficiency of blood platelets).
» Disseminated intravascular coagulation (DIC) (blood clots
in the small blood vessels).
» Glanzmann's  thrombasthenia (deficient fibrinogen
receptor for platelets) and
» Hypofibrinogenemia.
QUESTIONS
1. What do you mean by Haemostasis?
2. Define bleeding time and what is its normal range?
3. Name two methods for determination of bleeding time.
4. Give clinical significance of bleeding time determination.
5. Explain disorders associated with abnormal bleeding time.
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