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CHAPTER ONE
1.1.

INTRODUCTION

Student`s Industrial Work Experience (SIWES) was established by Industrial Training
Fund(ITF) in 1973 to solve the problem of lack of adequate practical skills preparatory for
employment in industries by Nigerian graduates of tertiary institutions.
The Scheme exposes students to industry based skills necessary for a smooth transition from the
classroom to the world of work. It affords students of tertiary institutions the opportunity of
being familiarized and exposed to the needed experience in handling machinery and equipment
which are usually not available in the educational institutions. Thus, the programme bridges the
gap between theories and practicals in our institutions of learning.
Participation in Industrial Training is a well-known educational strategy. Classroom studies are
integrated with learning through hands-on work experiences in a field related to the student’s
academic major and career goals. Successful internships foster an experiential learning process
that not only promotes career preparation but provides opportunities for learners to develop skills
necessary to become leaders in their chosen professions.
One of the primary goals of the SIWES is to help students integrate leadership development
into the experiential learning process. Students are expected to learn and develop basic non-profit
leadership skills through a mentoring relationship with innovative non-profit leaders.
By integrating leadership development activities into the Industrial Training experience, we hope
to encourage students to actively engage in non-profit management as a professional career
objective. However, the effectiveness of the SIWES experience will have varying outcomes
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based upon the individual student, the work assignment, and the supervisor/mentor requirements.
It is vital that each internship position description includes specific, written learning objectives to
ensure leadership skill development is incorporated.
Participation in SIWES has become a necessary pre-condition for the award of Diploma
and Degree certificates in specific disciplines in most institutions of higher learning in the
country, in accordance with the education policy of government. Operators - The ITF, the
coordinating agencies (NUC, NCCE, NBTE), employers of labour and the institutions. Funding The Federal Government of Nigeria. Beneficiaries - Undergraduate students of the following:
Agriculture, Engineering, Technology, Environmental, Science, Education, Medical Science and
Pure and Applied Sciences. Duration - Four months for Polytechnics and Colleges of Education,
and Six months for the Universities.
1.2

Aims and Objectives of SIWES
The following are some of the objectives of SIWES:
1. SIWES will provide students the opportunity to test their interest in a particular career
before permanent commitments are made.
2. SIWES students will develop skills in the application of theory to practical work
situations.
3. SIWES students will develop skills and techniques directly applicable to their careers.
4. SIWES will aid students in adjusting from college to full-time employment.
5. SIWES will provide students the opportunity to develop attitudes conducive to effective
interpersonal relationships.
6. SIWES will increase a student's sense of responsibility.
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7. SIWES students will be prepared to enter into full-time employment in their area of
specialization upon graduation.
8. SIWES students will acquire good work habits.
9. SIWES students will develop employment records/references that will enhance
employment opportunities.
10. SIWES will provide students the opportunity to understand informal organizational
interrelationships.
11. SIWES will reduce student dropouts.
12. SIWES Students will be able to outline at least five specific goals with several staff
members by comparing performance with job duties and develop a draft plan with staff to
accomplish performance needs, supervision plan and rewards.
13. SIWES Students will be able to develop a draft agency or project budget and will be able
to identify methods of obtaining revenue to support the budget.
14. SIWES Students will be able to provide tools to use in prioritizing tasks of an assigned
project and create with staff a tentative schedule for completion based on these tasks.
SIWES Students will be able to develop a model policy that gives current front-line
leaders the permission and expectation to work with other staff on conflict resolution and
explain how this works to current front line leaders.
15. SIWES Students will be able to describe different skills leaders can use to foster
commitment and collaboration with both internal and external constituents.
The 6 months Students Industrial Work Experience Scheme (SIWES) which is a
requirement for the completion of my course of study, Anatomy, was undertaken at the Federal
University Ndufu Alike Ikwo Anatomy Department Abakaliki, Ebonyi state. The Department
has many sections in the school. The Agency’s function is to provide quality, accessible,
affordable, and effective training with researches to the school and students.
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CHAPTER TWO
2.1.

FEDERAL UNIVERSITY NDUFU ALIKE IKWO.
Federal University Ndufu Alike Ikwo is a tertiary institution in Abakaliki, Ebonyi state,

Nigeria dedicated to the provision of quality, accessible and affordable and effective training and
research in the country.

2.2.

Brief History OF THE UNIVERSITY ANATOMY DEPARTMENT.

The Federal university Ndufu Alike Ikwo is a new and modern campus based university located
in Ebonyi state, the Eastern part of Nigeria. The university, was under the leadership of
Distinguished Professor oye Ibidapo-obe who was the former president Nigeria Academic of
science. He was replaced in 2016 by Distinguished Professor Chinedu Nwajiuba. The
university aspires to be a world class university recognized for the delivery of intellectually
rigorous, cutting edge research and excellent teaching and learning.
The university prides itself on offering excellent learning experience for students informed by up
to date research and facilitated by a high quality class rooms, modern library and well equipped
laboratories example is the Anatomy Gross and Histology laboratories located at the Anatomy
department. A significant number of teaching staff have terminal degrees from the united
kingdom, South Africa, Canada and other Africa countries and are recognized international
experts in their various fields, which means their students learn among and with world class
academic that are leaders in their fields and disciplines. One of such leader in this field is
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Associate Professor EGWU of Anatomy department who is one of the great Anatomy Professors
in Nigeria.

RESEARCH DONE BY THE UNIVERSITY AND AWARDS WON BY HER STAFF.
In addition to all that has been said this university has won so many award both in Nigeria and
outside the country, example The awards given to DR Gabriel Godson Akunna who has won
several awards in the past few years which includes,
1

In 2017 he won the best Research presenter award.

2

In November 2016 he won best Exhibitor FUNAI

3

In march 2016 he won the overall Best presenter, society of Experimental and clinical
Anatomist of Nigeria Award.

4

In November 2015 he won Best presenter, Maiden Research Fair, FUNAI Award.
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In April 2015 he won the Best Staff Presenter, society of Experimental and clinical
Anatomist of Nigeria again.

Aside all this Awards he is currently on another research

which is the Role of natural products in treatment of cancer.
Some of the faculties in the University includes;
Humanities and social sciences, Science and Technology, Basic Medical Sciences etc.

2.3.

THE ORGANISATIONAL STRUCTURE OF THE UNIVERSITY.
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The organizational chart is as shown below:

2.4 . INSTRUMENTATION
The different instruments I came across, which are used in the different sections of the
Federal University Ndufu Alike Ikwo include:
1. Embalming tank: this contains the embalming fluid used in embalming dead human
bodies.
2. Trolley: the trolley is used as a support for the dead body during embalming. Thus, its
function is similar to the table.
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3. Scissors: this is a cutting tool used to cut part of the muscles during embalmment. It is
also used to cut other materials like thread during embalming, autopsy and tissue
processing.
4. Syringe: this is used for injecting embalming fluid into the body during embalmment.
5. Trocar: this is an embalming device that is made up of an obturator, a cannula and a seal
which serves as a portal for the subsequent placement of other instruments like scissors,
staplers,etc, during embalmment.
6. Refrigerator: this is used as a cooling device. It is used to maintain the body temperature
of an embalmed body. It is also used to cool tissues after embedding.
7. Autopsy bench: this serves as a table for support of the dead body during an
autopsy/post-mortem examination.
8. Scalpel and scalpel blade: these are used to made neat cut on the body during autopsy
and embalming. It is also a very sharp tool for cutting tissues during processing and
grossing including threads and twines for museum techniques.
9. Tray: this is used to carry the dead bodies unto a trolley during embalming.
10. Saw: this is used to cut hard objects such as wood, metallic and plastic substances during
museum jar construction.
11. Vacuum embedding oven: this is a special oven used for tissue impregnation and
embedding of tissues during processing. It melts the paraffin wax and is an electrical tool.
12. Tissue processing pot: this is a metallic and special pot used in tissue processing.
13. Microtome: this is a machine with knife that is used to cut processed tissues into sections
in such a way that it can be stained for microscopy.
14. Leuckhart embedding mould: this is an embedding mould which contains two L-pieces
of metallic objects and a base plate. It is used for embedding tissues.
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15. Water bath: this is used as a cooling instrument for tissue blocks after embedding of
tissues is carried out during tissue processing.
16. Staining rack: this is used as a supporting instrument for microscope slides. Thus, it is
used to carry the microscope slides during staining. It has a basket structure and thus, it
has spaces where water can easily be drained.
17. Coplin jar: this is a covered glass vessel that is rectangular in cross section and grooved
inside for holding holding microscope slides vertically during tissue processing.
18. Mounting tank: this is a tank which contains fixing and mouting fluid used in mouting
of museum specimens.
19. Work maid: this is a table used in the museum for construction of museum jar/pot. It is
also used as a support tool for other devices used for tissue processing in the
Histopathology laboratory.
20. Museum jar: this a fully constructed rectangular pot made with Perspex sheet that is
used for mounting of museum specimens and display of the specimens used for
researches.
21. Drilling machine: this is an instrument used in drilling holes in the Perspex sheet during
museum jar construction.
22. File: this is used to smoothen rough surfaces of the Perspex sheet used to construct the
museum jar.
23. Perspex cutter: this is a cutting instrument used to cut Perspex sheet during museum jar
construction.
24. T- square: this is a measuring device which has a T-shape.
25. Weighing balance: this is a measuring device that is used to determine the weight of
tissues during autopsy and museum jar construction.
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26. Forceps: this is used during embalmment to pick or hold specimens during tissue
processing.
27. Ultrasound scanner: this is a scanning device used to obtain image of the body by
ultrasonography. It has probes or transducer which receives the sound wax and transmit it
to the machine and the image displayed on the monitor (screen).
28. X-ray scanner: this is an imaging instrument used to conduct plain radiograpy in the
Radiology laboratory. It has an X-ray tube where the radiation is transmitted, and a
detector or film which produces the image.
29. Catheter: this is a thin tube made from medical grade materials which is usually inserted
into the body to perform surging operations in which imaging may be required. It allows
drainage of fluids out of the body and injection of contrasts during imaging in the
Radiology Laboratory.
30. Automated Tissue Processor: this is a machine which processes tissues. It is an
electrical device which is used to perform all the stages involved in tissue processing
instead of the manual method. The machine saves human energy. By applying a 16 hours
procedure, the machine will be started in the evening to be completed in the morning the
next day.
31. Cages; They are used for putting the rats that is used for reaserches.
32. Plastic bottles; They are used for putting drinking water for the rats.
33. Weighing balance; They are used to check the weights of the rats.
34. Measuring tapes;They are used to measure the length of the rats.
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CHAPTER THREE
3.1.

SKILLS AND KNOWLEDGE ACQUIRED
During my training at the Federal University Ndufu Alike Ikwo Abakaliki (ANATOMY

DEPARTMENT), I was posted to three departments which include:
1. Morbid Anatomy/Histopathology
2. Radiology.
3. Reasearch
3.2. MORBID ANATOMY AND HISTOPATHOLOGY
The department of Morbid Anatomy/Histopathology focuses on the study of diseases and
disease processes by comparing normal and abnormal human structures and tissues. This
department has three units, namely:
1. Mortuary
2. Histopathology
3. Museum.
3.3.MORTUARY SECTION
The activities in this section include:
1. Embalmment
2. Autopsy/post-mortem examination.

3.4. EMBALMING TECHNIQUES
Embalmment is the art and science of preserving human remains by treating them (in its
modern form with chemicals) to forestall decomposition. It is the process of disinfecting,
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preserving and restoring a diseased human body to a more lifelike appearance as possible. The
intention is to keep them suitable for public displays at a funeral, for religious reasons, or for
medical and scientific purposes such as their use as anatomical specimens.
Therefore, the three goals of embalming are sanitization, presentation and preservation (or
restoration). Embalming has a very long and cross-cultural history, with many cultures giving the
embalming processes a greater meaning.
3.3.1. Embalming chemicals/materials
Modern embalming is not done with a single fluid. Rather various different chemicals are
used to create a mixture called an arterial solution which is generated specifically for the needs
of each case. Potential ingredients in an arterial solution include:
1. Preservative (Arterial) chemical: These are commonly a percentage (18%-35%) based
mixture of formaldehyde, glutaraldehyde or in some cases phenol which are then diluted
to gain the final index of the arterial solution. Formalin refers specifically to 40%
aqueous formaldehyde and is not commonly used in funeral embalming but rather in the
preservation of anatomical specimens.
2. Water conditioner: These are designed to balance the "hardness" of water (the presence
of other trace chemicals that changes the water's pH or neutrality) and to help reduce the
deceased's acidity, a by-product of decomposition, as formaldehyde works best in an
alkaline environment.
3. Dyes: These are use to restore someone's natural coloration and counter stain against
conditions such as jaundice.
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4. Water: Most arterial solutions are a mix of some of the preceding chemicals with tepid
water. Cases done without the addition of water are referred to specifically as waterless.
Waterless embalming is very effective but not economically viable for everyday cases.
3.3.2.

Embalming Fluid and its preparation

The Embalming fluid contains the following:
I. Embalming chemicals
a. Phenol – 6gm
b. Borax – 45 gm
c. Sodium Citrate – 45 gm
II. The above three chemicals were boiled to dissolve and then were added to the mixture of
liquids containing:
d. Formalin – 5 Litres
e. Methanol – 2.5 Litres
f. Glycerin – 6 litres
III. Water was added in the solution containing I & II to make total solution of 15 litres, which
was the embalming solution.this 15 litres can be used to embalmed up to three dead bodies.
IV. Then embalming solution was kept in a jar 4 meter above the ground to facilitate the passage
of the fluid due to gravity during infusion.
It is important to note that some Morticians do not add Glycerin to the embalming fluid in
most hospitals today due to its cost, but it is very essential as it helps for colour restoration and
smoothness of the body.
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3.3.3.

Purpose of embalming

To temporarily preserve human remains to forestall decomposition and make it suitable for
display at a funeral. Embalming for anatomical research and study. A rather different process is
used when a cadaver is embalmed for dissection by medical students. The first priority is for
long term preservation, not presentation. In short, the procedure consists of a pre-embalming
treatment with blood clot disperser, removal of blood clots, drainage of blood, and arterial
embalming via both carotid and femoral triangles of the body. The cadavers are always very
well fixed so that they can be used for not only anatomical dissection but also research for the
vascular system by vasography, kinematics of the joint and other histologic examinations.
The desired properties required for successful embalming of cadavers for gross anatomy
teaching include:
1. Good long-term structural preservation of organs and tissues with minimal shrinkage or
distortion;
2. Prevention of over-hardening, while maintaining flexibility and suppleness of internal organs;
3. Prevention of desiccation;
4. Prevention of fungal or bacterial growth and spread within a specific cadaver and to other
cadavers in the dissection room;
5. Reduction of potential biohazards (spread of infection to dissection personnel and students);
6. Reduction of environmental chemical hazards (especially from formaldehyde and phenol) in
order to comply with increasingly severe health and safety regulations and a new awareness of
possible dangers of these chemicals in the workplace; and
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7. Retention of color of tissues and organs while minimizing oxidation effects that result in
‘browning’.
3.4.4. Pre-embalming
In the hospital, before a body will be embalmed, the children or other relatives of the
diseased must provide a death certificate stating that the body is already dead. The body will be
registered duly for embalming. Here, the relatives will provide the name, age, sex, religion and
the possible cause of death of the diseased, and hence the order to embalm.
3.3.4. Method of embalming
The process of embalming includes the following steps:
1. The body will be disinfected using disinfectants such as JIK. This is also done as part of
cleaning the body of dirt or blood spots (for the case of accident victims).
2. Then cotton pads will be inserted in the nose, ears and mouths of the cadaver to avoid any
leakage.
3. The cadaver will be stretched to its full length. This is to maintain the anatomical position of
the body and for successful accommodation in the coffin during burial or even displays.
4. After the cadaver was stretched to its full extension, an incision will be made in the area of
femoral triangle using the surgical blade. This is done in other to locate the femoral artery.
5. Femoral artery will be identified, a trocar – a long, pointed, metal tube will be inserted and a
small incision will be made on the artery.
6. The embalming fluid will be infused through the femoral artery by connecting the hose (little
tube) from the embalming tank (containing the embalming fluid) to the artery.
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7. With the help of syringe, the embalming fluid will be injected in the abdomen, thorax, limbs,
muscular part and all the other body cavities. This is usually a day later after the arterial
embalmment.
8. Embalming fluid will also be infused through the superior orbital fissure to preserve the brain
maters.

The anus and vagina may be packed with cotton or gauze to prevent seepage if

necessary. Incisions and holes made in the body are sewn closed or filled with trocar “buttons.”
The body is washed again and dried.
For burial purposes, the following will be required:
11. Nails are manicured, any missing facial features are molded from wax, makeup is used on the
face and hands, and head hair is styled.
12. The body is dressed and placed in the casket (fingers are glued together if necessary).
For bodies used in learning, after spending more than two hours, the body will be sent to the
embalming tank containing 10% formalin to make them ready to be used in the teaching and
learning of Human Anatomy in the dissection room after 10 days of storage.
Therefore, the actual embalming process usually involves four parts:
Arterial embalming which involves the injection of embalming chemicals into the blood vessels,
usually via the femoral artery or right common carotid artery. Blood is drained from the right
jugular vein. The embalming solution is injected using an embalming machine and the embalmer
massages the cadaver to ensure a proper distribution of the embalming fluid. In case of poor
circulation, other injection points are used.
1. Cavity embalming which involves the suction of the internal fluids of the cadaver and the
injection of embalming chemicals into the body cavities, using an aspirator and trocar.
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2. Hypodermic embalming which involves the injection of embalming chemicals under the
skin as needed with the help of syringe.
3. Surface embalming, which supplements the other methods, especially for visible, injured
body parts. It includes stitching of injured parts, closing the mouth (if found open), filling
the nose with cotton wool, arranging the breast together with thread ( for females if found
scattered due to its large size). It also includes the use of pomades and other beautifying
agents on the cadaver (usually for display purposes).
3.4.5. Specialist embalming
Decomposing bodies, trauma cases, frozen and drowned bodies, and those to be transported
for long distances also require special treatment beyond that for the "normal" case. The
recreation of bodies and features damaged by accident or disease is commonly called restorative
art and is a sub-specialty inside embalming, although all qualified embalmers have some degree
of training and practice in it. It is on these cases that the benefit of embalming is startlingly
apparent.
Embalming autopsy cases differs from standard embalming as the nature of the post
mortem irrevocably disrupts the circulatory system with the removal of organs for examination.
In these cases a six point injection is made via the two femoral arteries, axillary vessels and
common carotids, with the viscera treated separately with cavity fluid in a viscera bag.
Long-term preservation requires different techniques, such as using stronger preservative
chemicals, multiple injection sites to ensure thorough saturation of body tissues, and in the case
of a body to be used for anatomical dissection taking no blood drainage and doing no treatment
of the internal organs.
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3.5. HISTOPTHOLOGY SECTION
The activities in this section include:
1. Tissue processing
2. Microtomy
3. Staining

3.7.

TISSUE PROCESSING

The purpose of processing a tissue is to provide a solid support medium for tissue during
section cutting. This is achieved gradually by passing the tissue through series of reagents, which
end in a solid medium. If tissue is not supported with a solid medium, thin and even sections
cannot be cut. Light is also necessary for microscopy and only thin sections permit light to pass
through them. Thus, tissue processing ensures accurate microscopic reading of slides. Many
embedding media are available.
There are several ways and techniques used to process tissues for laboratory examination
with the intent of making accurate and proper diagnosis. Whichever technique is employed, there
are factors which govern the whole procedure, namely:
1. The size and nature of the tissue
2. The substances required to be demonstrated in the tissue
3. Whether the specimen is fresh or preserved
4. The urgency of the examination.
3.7.1 Reception of the tissue specimen
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On arrival in the departmental reception, the specimen is checked at the earliest opportunity
for the following:
1. That the specimen is for histological examination.
2. That the container is clearly labeled and accompanied by a complete request form.
3. That sufficient fixative is in the container or if the specimen is not in fixative or is in a
wrong fluid.
The request form is dated and stamped; the specimen is given an identification serial number
which remains with the specimen until all the investigations have been carried out. The
pathologist, usually at a set time, will examine the specimen, where necessary describe the
macroscopic appearance and select the pieces from which he wants the section to be prepared. A
sink and running water are essential in this area usually referred to as the “the cut-up room”. The
pathologist requires rubber gloves, sponge, scalpel and scalpel blades, large ham knife, plain and
rat-thoot forceps, probes, scissors, bowel scissors, small bone-saw, steel rule and some means of
weighing the specimen (e.g weighing balance).
It is very important for the laboratory scientist assigned to the Cut-up room to write the
description of the specimen and record how many pieces that is taken for processing.
3.7.2. Fixation
Before a tissue will be processed, it should be properly fixed using appropriate fixatives so as
to prevent the deterioration of tissue thereby maintaining the tissue chemistry and architecture as
life-like as possible after death. Thus, fixation is the preservation after death of the shape,
structure and chemical constituents of tissues and cells. Soon after death, tissues and cells begin
to undergo changes leading to breakdown and ultimate destruction. Such changes may be due to
the action of enzymes normally present in the tissues themselves. This is called autolysis (self
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destruction). The changes can also be due tom influence of microorganisms such as bacteria
causing decomposition and putrefaction.
Staining quality can be depreciated by inadequate fixation and similarly by poor tissue
processing. A good technician must evaluate and determine the processing of choice for each
purpose, be it special stains on paraffin, frozen or cell smear preparations.
The ideal fixative should fulfill the following requirements:
1. Prevent autolysis and putrefaction.
2. Should not cause any shrinkage or swelling to the tissue.
3. Should not add or remove from the tissue constituents.
4. Should penetrate the tissues and cells, evenly and deeply.
5. Prevent distortion by any reagents used subsequently.
6. Should impart a suitable hardness and texture to allow for easy sectioning.
7. Should render the tissue receptive of stains.
8. Should be non-toxic, non corrosive and inflammable.
9. Should be cheap and easy to prepare.
10. Should be stable.
11. Should allow for long term storage of specimens.
12. Should allow restoration of some natural colours for museum work and photography.
Fixatives used here is usually 10% Formol saline. Other fixatives include Boun’s fluid,
Zenker’s fluid, Hendenhain’s susa, etc.
3.7.3 Decalcification
Tissues which contain deposits of calcium salts are hard. Thin sections cannot be obtained
from them because when they are cut, the sections are torn and ragged. They also damage the
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cutting edge of the microtome knife. Decalcification is the process of removing such calcium
salts. Tissue is cut into thin slices with a saw and fixed in formol saline. Thin slices of tissue
allow for rapid penetration of fixative and decalcifying fluids. Solutions used for the removal of
calcium salts are essentially dilute acids to which may be added other compounds to prevent
excessive tissue damage. Examples of these decalcifying agents are nitric acid, hydrochloric
acid, acetic acid, chromic and formic acid.
3.7.3. Selection of tissue blocks for sectioning
Following fixation, the selection of tissue for sectioning is done by the pathologist who
briefly describes the gross specimen. The description is recorded by, usually, a histotechnologist
who also numbers the gross specimen and prepares a tag (a small piece of quality paper e.g
Whatman filter paper) on which the number is written in pencil (because ball point pen ink is
soluble in alcohol). The tag is placed on a perforated cassette with a snap cover along with the
tissue block. The block taken can be up to 3× 2.5cm in area and about 4mm thick. The
histotechnologist notes the number of blocks taken and whether or not the whole gross specimen
has been taken. The rest of the gross specimen is placed back in the container of fixative and
stored as long as is necessary.
3.7.5. Tissue processing proper
Histotechniques necessitates that thin sections of the fixed tissue be cut. In other that these
thin sections may be cut, the fixed tissues must be of suitable hardness and consistency when
presented to the microtome knife edge. The desired hardness and consistency can be imparted by
infiltrating and surrounding the tissue with paraffin wax, celloidin or low viscosity nitrocellulose
(embedding). This infiltration is possible only after the fived tissue has been dehydrated and
cleared.
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Thus, the various stages of tissue processing include:
1. Dehydration.
2. Clearing.
3.

Infiltration

4. Embedding
3.7.6. Dehydration
Dehydration is the process of removing water from the tissue. Graded solutions of alcohol
are used. The concentrations range from 70% to 100% alcohol. This 100% alcohol is called
absolute alcohol. Tissue has to be passed through low concentrations of alcohol (70%) to high
concentration (90% then 100%) because when water molecules mix with absolute alcohol, there
is usually turbulence at point of contact, which can distort tissue constituents.
Tissue must be allowed sufficient time in absolute alcohol (usually 2 hours each for three
solutions of absolute alcohol) to enable complete dehydration. If dehydration is not complete, the
clearing agent and wax will not penetrate tissue. This will lead to poor section cutting.
3.7.7. Clearing
Clearing is the process of removing absolute alcohol from tissue and replacing it with a
solvent, which miscible with both absolute alcohol and paraffin wax. Some clearing agents
increase the refractive index of tissues; hence, this stage is called clearing. The most commonly
used clearing agent is xylene (usually 2 changes of xylene for 2 hours each). Other clearing
agents that may be used include benzene and toluene.
3.7.8.

Infiltration
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This stage is also called impregnation. It is the process of replacing a clearing agent or antemedium with molten paraffin wax. The paraffin wax completely displaces the clearing agent
from the tissue. Infiltration is faster if it is done at a reduced pressure in a vacuum oven.
In this stage, two changes of paraffin wax cut into a steel pots are used, allowing each for 3
hours. In this process, paraffin wax which had a melting point about 54 to 58 degree centigrade
is normally used. Temperature of the wax was kept 2 to 3 degree centigrade above the melting
point of wax so that the wax will remain as liquid form throughout tissue infiltration process.
However, it is important to make sure that the wax did not overheated as it will destroy plastic
polymers and cause the cutting process to become more difficult.

Metallic pots containing different reagents used for tissue processing
3.7.9. Embedding
Embedding is the process of burying a tissue in a molten paraffin wax. The paraffin wax
becomes a solid firm structure when it is cold. This forms a support medium for the tissue during
microtomy.
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Here, embedding mould is used (Leuckhart embedding boxes i.e L-pieces is the most
commonly used). A separate pot containing the wax is put in the embedding oven together with
the two to be used for impregnation. The whole process can be summarized thus:
1) Little wax will be poured into the tissue molds and allowed to form at the bottom layer of the
molds.
2) Tissues will then be picked with warm forceps and put onto the centre of the molds.
3) Plastic tissue cassettes will be placed over the mold. More wax will then be added into the
molds if necessary. The identification number will be placed by the side of the tissue in the wax.
4) The molds were then moved to cold plate for rapid cooling and give fine crystalline structure
to wax for better cutting properties.

Structure of a Vacuum Embedding Oven.
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Leuckhart Embedding Mould
3.7.10. Trimming of blocks
When the blocks have hardened, they are removed from the cold water or refrigerator. The
identification number is carefully removed and the block is freed from the mould. Excess wax is
trimmed from the block so that so that the block forms a four sided prism. This prevents the
blocks from cracking. The small piece of paper bearing the identification number of the tissue
may then be affixed to the block using a hot spatula placed on a Bunsen burner.
A suitable wooden or fibre block may be used as a block holder and the number either
written on its side or the paper bearing the number attached to it.
Attachment of tissue block to the block holder
For the tissue block to be cut into thin sections using the microtome machine, they should be
affixed firmly to the block holder. The process of attaching the tissue block to the wooden block
holder includes:
1. Heat a flat spatula in a Bunsen burner.
2. Place the bottom of the wax block on the spatula.
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3. As soon as the wax block starts melting, slide it onto the surface of the wooden block
holder so that the sides of the block are parallel to those of the block holder.
4. Press the wax block down firmly and allow to harden. The block is now ready for cutting.
The entire procedure for carrying out tissue processing can be summarized as follows:
10% formol saline ===overnight after grossing
70% alcohol ===2 hours
90% alcohol ===2 hours
Absolute alcohol 1 ===2 hours
Absolute alcohol 2 ===2 hours
Absolute alcohol 3 ===overnight
Xylene 1 ===2 hours
Xylene 2 ===2 hours
Xylene 3 ===2 hours
Wax 1 ===3 hours
Wax 2 ===3 hours
Embed in the molten paraffin wax using the moulds.
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3.8. MICROTOMY OR SECTION CUTTING
Having fixed, processed and embedded the tissue, the next stage it cut sections from the
block. The machines or instruments used to cut thin sections of tissues are called Microtomes.
There are different types of microtomes such as rotary, sliding, base sledge, cambidge rocking,
freezing microtomes and cryostat. Among these microtomes, rotary microtome is commonly
used. This is because rotary microtome is good in cutting semi-thin section for light microscopy.
Besides that, it can be motorized to facilitate the cutting of plastic embedded tissue.
There are several precautions that needed to be considered during cutting section, such as:
1.

Microtome knife MUST be set at clearance angle about 5 degrees to prevent
compression and chatter in the section.

2. Water bath must be set at temperature about 45 to 50 degrees centigrade. Small amount
of alcohol (10% alcohol) or detergent should be added into water bath to reduce surface
tension and allow the section to flatten out easily.
3.

Floating of tissue section should be done more carefully to prevent water bubbles from
being trapped under section. Fold in section can be removed by simply teasing with
forceps. Section should be allowed to float for about 30s as prolonged floating will cause
excessive expansion and distorting of tissue.

4. Debris and tissue fragment MUST be cleaned after each block was cut to avoid any
overlap of other debris and fragment on tissue section. This can be done by dragging
tissue paper across water surface.
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A Rotary microtome.
3.9. STAINING
Tissues and their constituent cells are usually transparent and colourless when examined
under the light microscope, with little or no differentiation of the various structures. Colouring,
in other words dyeing or staining of the sections of tissues makes it possible to see and study the
physical features and the relationships of the tissues and their constituent cells. It so happens that
different tissues and indeed, different components of the cell, show different affinities for most
dyes or stains.
There are several stains but the commonly used is Haematoxylin and Eosin (H & E) stain,
preferred because of its availability and its ability to to demonstrate the accurate general structure
of tissues. The procedure for H & E staining include:
1. Arrange the slides with tissues in a Coplin jar or staining rack.
2. Dewax and hydrate by taking section into xylene and decreasing changes of alcohol
(absolutes 3,2,1,90% and 70% alcohols) and then in water.
3. Stain in Haematoxylin solution for 5-10 minutes.
4. Rinse in water for few seconds.
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5. Differentiate in 1% acid alcohol with continuous agitation for 10-15 minutes.
6. Wash in running tap water (blueing) or in Scott’s tap water for 5 minutes.
7. Counter stain in 1% aqueous eosin solution for 5 minutes.
8. Wash in running tap water for 30 minutes.
9. Dehydrate by passing it through increasing changes of alcohol ( 70%, 90% and absolutes
1,2,3).
10. Clear in xylene and mount using DPX.

Containers and coplin jar used for staining
3.10. Automated tissue processor
Tissue processing can also be done using a machine called Automated Tissue Processor. The
machine consist of a time clock, a circular superstructure that contains basket carrier, a
receptacle basket and receptacles (stainless steel or plastic capsules), and a circular deck which
holds the reagent beakers and plastic baths. Small blocks of tissue are enclosed in the perforated
capsules. These capsules are placed in the basket which in turn is attached to one of the yokes in
the superstructure, while it is in the raised position. When the superstructure descends the basket
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is immersed in the first solution and other reagent beakers are covered preventing evaporation of
reagents. To move the basket from one reagent to the next the entire superstructure ascends and
descends at scheduled intervals controlled by the time clock. During immersion the basket
rotates so the infiltration of fluid into the tissues is optimum. The entire process takes about
16 hours. The machine is started in the evening so that the process is complete in the morning,
and embedding is done.

Automated Tissue Processor

3.11. MUSEUM SECTION
The museum is a very important unit of the hospital where pathological and normal
anatomical specimens are stored and displayed. All teaching hospitals and colleges of Pathology
have Museums which serve many functions: permanent exhibition of common specimen for
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undergraduate and postgraduate teaching purposes, illustrating specimens of rarity, permanent
source of histological material and for gross and microscopic photography.
The major activity here is construction of museum pot/jar for mounting of anatomical and
pathological specimens.
3.11.1. Basic museum techniques
Any specimens for museum are handled by following steps:
1. Reception
2. Preparation
3. Fixation
4. Restoration
5. Preservation
6. Presentation
3.11.2. Reception of the Specimen
Any specimen received in the museum should be recorded in a Reception book and given a
number followed by year (e.g. 32/2013). This number will stay with specimen even after it is
catalogued in its respective place. This number is written on tie-on type label in indelible ink and
is firmly attached or stitched to the specimen. The reception book should contain all necessary
information about the specimen (clinical, gross and microscopic findings).
3.11.3. Preparation of the specimen
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An ideal specimen is received fresh in unfixed state. However, it is mostly obtained from
pathology laboratory after being examined, thus will already be formalin fixed. If planning to use
a specimen for museum, part of it can be kept without disturbing for museum, e.g. in kidney it
can be bisected and one half kept aside for museum.
3.11.4. Fixation of the specimen
The objective of fixation is to preserve cells and tissue constituents in as close a life-like state
as possible and to allow them to undergo further preparative procedures without change. Fixation
arrests autolysis and bacterial decomposition and stabilizes the cellular and tissue constituents.
The fixatives used in museums all over the world are based on formalin fixative technique, and
are derived from Kaiserling technique and his modifications. Kaiserling recommended that the
initial fixation be a neutral formalin (KI) solution and then transferred to a final preserving
glycerin solution (KIII) for long term display. Colour preservation is also maintained with these
solutions.
3.11.5. Kaiserling’s Technique
The specimen needs to be kept in a large enough container which can accommodate
specimen along with 3-4 times volume of fixative. Specimen is stored in the Kaiserling I
Solution for 1 month depending on the size of the specimen. The specimen should not rest on
bottom or an artificial flat surface will be produced on hardening due to fixation.
Kaiserling I Solution: Fixing fluid
1. Formalin – 400mL
2. Potassium acetate - 60g.
3. Potassium nitrate - 30g.
4. Distilled water - Make up to 2 Litres
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Specimens may be transferred to this fluid after fixation in Formol saline or be directly fixed
in it.
3.11.6. Restoration of specimen
It is required to restore the specimens, as they lose their natural color on fixation.
The recommended method is the Kaiserling II method. It involves removing the specimen,
washing it in running water and transferring to 80% ethyl alcohol for 10 minutes to 1hour
depending on the size of specimen. The specimen is then kept and observed for color change for
around 1- 1.5 hrs. After this step, specimen is ready for preservation.
3.11.7. Preservation of specimen
The recommended solution for this step is Kaiserling III. This is the final solution in which
the specimen will remain for display. It is based on glycerine solution.
Kaiserling III Solution: Mounting fluid
1. Sodium acetate – 100g.
2. Glycerin – 300mL
3. Formalin – 5mL
4. Distilled water Make up to 1Litre.
5. 0.4% Sodium hydrosulphite is added immediately before sealing the jar so as to maintain
the colour of the mounted specimen. Thymol crystals may be added to prevent moulds
and camphor may also be added for purity of the fluid.
*The fluid will be allowed to stand for 2 – 3 days before using to ensure proper mixing of
chemicals.
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3.11.8. Instruments found in the museum
There are several instruments used in the museum. Some of which are:
1. Twine – for stitching.
2. Stitching needle (avived or straight).
3. Perspex sheet – base of the pathology museum (for construction of tissue jar).
4. Perspex cutter – for cutting Perspex sheets.
5. T-square – for cutting a straight edge.
6. Painter’s brush/artistic brush.
7. Water filter – used to filter mounting fluid.
8. Electrical drilling machine with drilling bit.
9. Work maid (bench or table) for the pot construction.
10. Other instruments include weighing balance, saw, files (rough and smooth), mould (made
of soft wood), screw driver, scissors, forceps, syringes, funnels, brain knife, scalpel
blades, measuring cylinder, glass pipette, stirring rods, markers, stainless trays and artery
forceps.

Some of the instruments used in the museum
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3.11.9. How to Pot a Tissue/Mounting of specimen
The whole processes involving in potting a tissue can be summarized as follows:
1. The width, length and thickness of the tissue will be measured.
2. The Perspex sheet is measured and cut to desired size to match with the tissue specimen
using the Perspex cutter.
3. The Perspex sheet is placed on the mould and aligned properly.
4. The edges of the Perspex sheet are cleaned with chloroform.
5. The Perspex cement is then applied on those edges and the entire surfaces joined to form
the six surfaces (the top plate is the only surface that will not be joined here). This will be
supported with weight to ensure thorough joining and may be allowed overnight.
6. The centre plate will be cut from the Perspex sheet and should be 1.0cm smaller than the
pot.
7. The stoppers (either 2 or 4) are made to hold the centre plate firmly to avoid dangling of
the tissue when mounted.
8. Two close holes are bored on the centre plate using the drilling machine and the
specimen is fastened to the centre plate firmly using the twine.
9. The constructed pot is checked for leakage(s) by pouring water into it.
10. The fastened tissue is put into the jar/pot and filled (to about 1.00cm lower than the
length of the pot) with the mounting fluid from the water filter tank.
11. The pot is covered with the bottom plate using the chloroform and Perspex cement; and
two holes (orifices) are drilled at the edge of one side of the bottom plate using the
electrical drilling machine.
12. The pot is then filled to the brim with the mounting fluid through the two orifices using
syringe.
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13. It is then allowed overnight to evacuate properly the air bubbles trapped into the pot
during the course of the filling. This must be done because air reacts with the chemicals
used to form carbonic acid which can lead to deterioration of the tissue specimen being
mounted.
14. The next day, the pot is then refilled with the mounting fluid (to fill the gap that was
formerly occupied by air bubbles) to the brim using the syringe.
15. Two Perspex rods will be constructed to close the openings used to fill the pot with the
fluid using the chloroform and Perspex cement. This is allowed for about 2 hours or
overnight so that the cement can set, and after which, the part of the rods lying outside
the pot is cut out.
16. The outcroppings all around the pot (mostly the edges) are filled to smoothness. The pot
is now ready for use and display.

A fully constructed pot containing the human brain.

40

3.12. RADIOLOGY DEPARTMENT
Radiology is a medical specialty that uses imaging techniques to diagnose and treat diseases
within the human body this branch of science deals with the use of radiant energy in the
diagnosis and treatment of diseases. Radiologic anatomy is the study of the structure and
function of the body using the medical imaging techniques. It is an important part of clinical
anatomy and is the anatomic basis of radiology. Being able to identify normal structures on
radiographs (X-rays) makes it easier to recognize the changes caused by diseases and injuries.
Familiarity with medical imaging techniques commonly used in clinical settings enables one
to recognize congenital anomalies, tumors, and fractures.
3.13. MEDICAL IMAGING TECHNIQUES
The major imaging techniques or imaging modalities used in the radiology department for
diagnosis of diseases include:
1. Plain radiography (X-ray imaging).
2. Commuted Tomography (CT).
3. Ultrasonography (US).
4. Magnetic Resonance Imaging (MRI).
5. Nuclear Medicine Imaging (NMI).
All imaging modalities have the same principle components, which include:
1. An object to analyze (i.e. the patient)
2. An energy source (i.e. light or sound waves)
3. A detector (i.e. x-ray film, MRI detector)
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Each modality has advantages and disadvantages and therefore is best suited to the
investigation of particular clinical scenarios.
3.14. PLAIN RADIOGRAPHS
Plain radiographs (or x-rays) are the first line in imaging technology. X-rays are inexpensive,
quick, specific, and highly available.
3.14.1. How they work
X-rays contain high-energy photons which are transmitted through a patient at a specific
angle (the view), toward a cassette containing photographic film. The x-rays cause the film to
darken. The relative density of the structures that are imaged modulates the number of photons
that reach the film; dark areas on the completed radiograph indicate areas of low density (i.e. air)
and light areas indicate a high density structure (i.e. bone). A dense tissue or organ produces a
somewhat transparent area on the X-ray film or detector (and is said to be radiopaque and usually
appearing whitish) whereas a substance of less density is radiolucent (and is dark on the X-ray
film).
X-ray is not very good at visualizing soft tissue because these appear as shades of grey that
are difficult to interpret. Substances which absorb x-rays (such as barium or iodine), can be
injected or inserted in the body to improve the delineation of non-bony structures. This specialty
of X-ray imaging is called Contrast study. The lower intestine can be visualized using a barium
enema; joints are seen with the help of arthrography.
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An X-ray Machine
3.14.2. Advantages of plain radiographs (X-ray imaging)
X-rays are inexpensive, widely, and they provide an excellent initial evaluation of bone detail
and anatomic relationships. They are the most specific imaging modality.
3.14.3. Disadvantages of plain radiographs
X-rays are not very sensitive: they are less sensitive to bone marrow pathology than bone
scan or MRI, and less sensitive to cortical bone pathology than CT scans. They are not optimal
for evaluating soft tissue. Some x-ray views (e.g. pelvis; lumbar spine) result in relatively large
radiation exposure to the patient.
The associated use of contrast agents adds additional risks including allergic reaction.
The radiation dose of x-rays varies based on the body part imaged, the technique used and
the views required. The “effective dose” of radiation, used for quantification and comparisons of
risk, is the dose averaged over the entire body. This can range from a chest x-ray (0.1 mSv –
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which corresponds to 10 days ‘natural’ background radiation) to a barium enema (4 mSv or the
equivalent of 16 months of environmental radiation exposure).
In the vast majority of cases, the benefits of conventional xray imaging outweigh the
radiation risk, however the risk to benefit ratio should always be considered. Physicians should
be able to justify each x-ray request in terms of how the anticipated result might alter clinical
outcome or treatment.
3.15. COMPUTED TOMOGRAPHY (CT)
CT (Computed Tomography), provides a more detailed radiographic picture of the
anatomical area that is imaged. It is often used as a follow-up to an abnormal radiograph or is
requested when radiographs fail to completely answer the clinical question. CT scan provides
very good bone detail and improved soft tissue resolution.
3.15.1. How it works
CT uses a rotating X-ray beam to pass through “slices” of the body. These are detected by a
computer and recreated into axial images. These images can be reconstructed in any plane or
three-dimensionally to demonstrate the anatomy and pathology.
3.15.2. Advantages of Commuted Tomography (CT)
CT gives images on slices. This image can be reconstructed axial to coronal image. CT also
show images on windows (soft tissue window and bone window).
3.15.3. Disadvantages of CT
CT uses higher radiation than X-rays (about 50 times higher than X-rays.
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CT scans deliver the highest radiation exposure used in current medical imaging practice.
This occurs because multiple x-ray scans are used to construct the images. A CT scan generates
approximately 10 mSv, or the equivalent of 3 years 'background' radiation. CT scans require a
more careful risk and benefit evaluation than conventional radiographs.
3.16. ULTRASOUND
Ultrasound uses sound waves to provide real-time imaging of anatomic structures. It is most
commonly used to evaluate soft tissues and in obstetrics. Ultrasound is useful for identifying
joint effusions and has limited use in the evaluation of other skeletal structures. It is commonly
available, low cost, and offers the advantages of real-time imaging without any radiation risk.
3.16.1. How it works
Sound waves are transmitted from a probe placed in contact with the skin. These waves are
reflected back to a receiver. The characteristics of the returning sound waves are used to generate
a picture, as different tissues cause the sound waves to be reflected differently. Ultrasound
produces a tomographic (cross-sectional) image.

Ultrasound Machine
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3.16.2. Advantages of Ultrasound
•Highly available
•Real-time
•No ionizing radiation
•Good soft tissue contrast
3.16.3. Disadvantages
•Results vary with expertise of technologist and radiologist.
•Ultrasound waves cannot penetrate bone or air.

3.17. MRI (MAGNETIC RESONANCE IMAGING)
MRI stands for Magnetic Resonance Imaging. It is the “gold standard” of soft tissue imaging,
and has the added advantage of requiring no ionizing radiation.
3.17.1. How it works
The MRI machine creates a large external magnetic field, which causes the protons (H+) in
the body to polarize and align with the magnet. A special radio-frequency pulse is applied and
causes the protons to 'tip' out of alignment into a higher energy state (excitation phase). The
pulse is relaxed, the protons remove to the lower energy state, during which they emit energy.
Each tissue has slightly different characteristics due to the proton environment (relaxation
phase). This differential is used to generate the MRI image.
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Each tissue-type has a unique appearances on MRI which helps the radiologist to identify
anatomy and pathology such as trauma, infection, inflammation or tumour.
3.17.2. Image contrasts
Depending upon when the emitted signal is detected coming from the patient, different tissues
will have different imaging properties. If the signal is detected very shortly after the beginning of
the procedure, the image that results is called "T1 weighting". In a "T1 weighted" image, fat is
bright, fluid and other soft tissue is intermediate grey and bone/fibrous tissue is dark.
If the signal is detected later, the image that results is called "T2 weighted". In a "T2 weighted"
image, fat is dark, and fluid is bright. Pathologic conditions often contain more "free" fluid and
will also be bright.
3.17.3. Advantages of MRI
•Excellent soft tissue contrast
•Multi-planar
•No radiation
3.17.4. Disadvantages of MRI
•Expensive
•Poorly available as MRI scanners are not available in all hospital imaging departments
•Poor bone detail
•Uncomfortable procedure (long, noisy, claustrophobic) for some patients
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•Children may require general anesthetics because of the need to lie still for extended periods of
time
•Cannot be used if patient has certain metal or electronic implants such as pacemakers, heart
valves, aneurysm clips.
•Safety in pregnancy has not been established.
3.18. NUCLEAR MEDICINE IMAGING (NMI)
Nuclear Medicine Imaging techniques provide information about the distribution or
concentration of trace amounts of radioactive substances introduced into the body. Nuclear
medicine scans show images of specific organs after intravenous (IV) injection of a small dose of
radioactive material. The radionuclide is tagged to a compound that is selectively taken up by an
organ, such as technetium-99m methylene diphosphonate for bone scanning.
This technique includes the positron emission tomography (PET) scanning and Single-photon
emission computed tomography (SPECT) scanning. The PET scanning uses cyclotron-produced
isotopes of extremely short half-life that emit positrons. This scanning is used to evaluate the
physiologic function of organs, such as the brain, on a dynamic basis. Areas of increased bone
activity will show selective uptake of the injected isotope. Images can be viewed as the whole
organ or iin cross sections. SPECT scans, on other hand, are similar to PET scanning but use
longer lasting tracers. They are less costly, but require more time and have lower resolution.
This Nuclear Medicine Imaging (NMI) also uses high dose of radiation but has partial
resolution compared to other modalities discussed above. It is only used for pathological
conditions such as pulmonary embolism diagnosis. Thus, cannot be used for normal anatomical
imaging.
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3.18.1. Bone Scan
Bone scan is used to detect metabolically active bone. This is useful to detect occult fractures,
infections, and bony metastases which may be difficult to detect with other imaging modalities.
3.18.2. How it works
A radioactive tracer (Technetium 99 is commonly used) is injected intravenously. This
accumulates in areas of bone undergoing rapid metabolic activity.
Over a period of several hours, the tracer passes from the vascular system to bone. A gamma
detector is used to produce an image. “Hot spots” occur where the radionuclide has accumulated,
demonstrating areas of high metabolic activity.
3.18.3. Advantages
•Early detection of metastases and infection
•Detection of occult fractures not visible on plain radiographs
•High sensitivity
3.18.4. Disadvantages
•Moderate radiation risk (more than plain films but less than CT)
•May be difficult to interpret in children due to the presence of metabolically active growth
plates
•Not available in all imaging departments; may not be available off-hours
•Poor specificity.
RESEARCH DEPARTMENT.
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TOPIC; THE EFFECT OF BETA-CAROTENE ON THE LIVER OF WISTAR RATS FEED
WITH HIGH FAT RATE.
The rats were brought and were grouped into four. The groups are
GROUPA- The control group
GROUPB- The fat group
GROUPC- The Beta-carotene group
GROUPD- The preventive group
They were kept in their cages for them to adapt to the new environment and were all given the
normal feed and each group is five in each cage.
The control group is fed with normal feed and water. This group represents normal Animals who
eat normal food without high rate of fats.
The fat group is feed with high rate of fat the idea is to get them obese and see what the liver will
look like after a while.
The Beta carotene group is the preventive group. Rats under this group are fed with beta carotene
throughout the experiment-representing humans who eat carrots and other b-carotene foods.
The treatment group is given high rate of fat. Towards the end of the experiment, they are given
b-carotene to know if the b-carotene can reduce the effect of fats on their liver.
Other groups are fed with high rate of fats. The idea is to get them obese and observe how their
liver would now look like.
EXAMINATION OF THE CHANGES THE RATS HAVE UNDERGONE IN THE PAST
WEEK
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The whole groups are fed with their normal feed; that is feed and high rate of fat diet remaining
last week.
Preparation of their feed: the fat was gotten from a cow and weighed in a weighing balance to
get about 60% of the fat. Also, 40% of the feed was gotten and the fat was melted by heating,
then mixed with the feed (which has been pounded for easy mixture) and finally preserved in the
fridge.
Examination occurs: weight of each rat is measured in a weighing balance. Its weight is now
being compared to its initial weight when it was first brought in to check if there has bren an
increase in weight.
The lee-index: which is gotten by the (

/

100/1

) is also measured. In addition, increase in the length of the rats also affects the lee-index
positively. However, an increase in the length leads to a decrease in the lee-index. Therefore,
proper care is taken during the measurements.
EXAMINATION AND OBSERVATION OF THE CHANGES IN THE RATS
The control groups are still complete in their cage and still fed with their normal feeds and water
as they increase in size.
The preventive groups too are still complete and still look healthy and are still fed with bcarotene.
The preventive group was not complete, i.e. modality occurred and one of the rats was lost.
However, the remaining rats were still fed with fats.
The group with high fat diet was not also complete. Modality occurred but the remaining rats
were still fed with fat (high rate).
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The whole groups were fed with normal feeds. Their weights, lengths and lee-index were also
taken.

CHAPTER FOUR
4.1.

CONCLUSION

This industrial training has really provided me with the practical knowledge of all the things I
have been taught in the classroom. It has also afforded me the basic practical and theoretical
knowledge that I may not have gotten from the lecture room. It has made me to feel the reality of
my course of study.
The training gave me the opportunity to have a feel of what it would be after my graduation
when I start working. Thus, it has given me the experience of work and the required attitude in
any place of work that I may be employed into tomorrow.
From the knowledge gained from this training, I can now do the following:
1. I can properly embalm a dead body.
2. I can perform autopsy on a dead body to ascertain the cause of the death.
3. I can properly fix and process tissues
4. I can properly embed tissues into blocks and section them.
5. I can construct a tissue pot for museum display.
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6. I can produce the image of any organ using medical imaging techniques like ultrasound
and plain radiographs (X-rays).
More also, the training has connected me to different persons and health workers in the
hospital, whom I associated with as friends during the programme.

4.2.

RECOMMENDATION

There is no doubt that some students during the industrial training do not usually have the
opportunity of being exposed to the aim of this programme either as a result of nonchalant
attitude of their industrial supervisors who are not willing to teach them or intentionally do not
attend the SIWES but seeing it as a period to do other businesses. Therefore, I recommend that
those external supervisors, from both the institution of the concerned student and from ITF,
should regularly visit the industrial attachment areas so as to find out if the training is suitable
and functional; and at the same time check if the student is rally participation in the training.
I also recommend that ITF should liaise with some establishments where they will take up
students for industrial training. This will help students who find it difficult to find attachments or
who end up in the areas where they do nothing.
Finally, I recommend that ITF should always pay students (as they proposed) during this
programme, and also urge establishment pay the student(s) that may be attached to them. This
will motivate the students in the participating more effectively in their activities because some
students do not attend the programme due to lack of finance to sustain them in the area of
attachment.

