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Changes to the rules are marked by averticd line

In this event teams of 3 to 6 will be expected to
develop careful dissection techniques and
become familiar with the name and location of
the mgor structures of the circulatory,
respiratory, digestive, and urogenital systems as
described in the dissection guide to be
provided. Students should be able to enter the
thoracic and abdomina cavities quickly. A
basic knowledge of the function of mgor
organs will aso be assumed.

Non-dissected mae and fema e specimens will
be provided on the day of competition.
Students must bring to the competition their
own dissecting kit and gloves, and a pen or
pencil for answering the question sheets.. Each
kit may include 1 scalpel, 1 spare scapd blade,
1 probe, 1 pair of tweezers, 1 pair of dissecting
scissors, and 1 box of T-pins. Students will be
alowed to open up the thoracic and abdomina
cavities, identify structures (approximately 15)
and complete a dissection questionnaire
regarding structure, function and physiology of
organs.

Sample Directions

1. Insart agreen pininto the gal bladder.

2. Insert ared pinin the organ which isthe Site
of sperm production.
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3. Clear the tissue from the region anterior to
the heart and insert ablack pinin theright
subclavian artery.

4. Name the tube that drains the bladder.

Each year, a particular system will be designed
for specid study, and thiswill be announced on
the web page.

Scoring

i) Each dissection will be marked out of 100%.
Structures must be clearly displayed.

i) Written answers to questions will be marked
out of 100%

iii) Thefind mark will be caculated usng the
following weighting: 65% dissection (i aove)
and 35% questions (ii above) to give atota
mark out of 100%.

Quedtions

If there are any questions, please contact
Elizabeth Heinicke at 473-5695.
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1. INTRODUCTION

originds, due to the difficulty of representing

subtle structures. Y ou will need to supplement

|
I

In 1680 Edward Tyson published Anatomy of | them in some cases with better quality
I

a Porpess after dissecting a gpecimen which

had found its way up the Thames River and into
afisherman'snet. He found thisanimd to be |
much more like a four-legged mamma than

fish. Smilarly, the dissection of aMdaysan
"orang-outang” by Tyson and William Cowper

in 1699 clearly showed the kinship of man and

the Great Apes.

drawings.

Over the following 300 years, careful dissection
of diverse animals and plants has revedled
many marvels of biologica engineering and
helped us to further understand how organisms
develop from embryos into adults, how they
sense and react to their environments, how they
are affected by disease and aging, how their
interna organ systems function and how they
are evolutionarily related to one another.

The foetd pig isa paticularly interesting animd
for dissection since it more closaly resembles
human anatomy than other reedily avallable
laboratory animals and it providesthe
additiond advantage of showing foeta
modifications of the circulatory sysem. (These
animas are not sacrificed for usein the
laboratory but are otherwise discarded by the
mest packing industry).

The Dissection of the Foetal Pig, which
follows, was prepared by Mrs. Jeanne King,
UWO. lItisintended that this Guide be used as
the primary, but not necessarily exclusive,
reference for this event.

The diagrams have been prepared using

WordPerfect Presentations by Patrick
Whippey, and are less clear than MrsKing's
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DISSECTION OF THE FOETAL PIG

GENERAL RULESFOR THE DISSECTION OF ANIMALS

READ the directions carefully before you begin to dissect.
IDENTIFY the structures to be cut before cutting them.

LIFT structuresto be cut with forceps or probe.

CUT only what is absolutely necessary.

EXPOSE gructures completely and cleanly to view

Glossary of anatomical terms:

dorsd: near or toward the back
ventrd: near or toward the belly

anterior: near or toward the head end

posterior: near or toward the hind end

pectoral: relating to the chest and shoulder region
pelvic: relating to the hip region

Instructions for dissection:

Carein dissection isessentid. Y ou must be
attentive and patient as you work. Y ou should
know where you are cutting and why you are
cutting. If you are not sure of your ground, go

dowly, inspecting each step.

Y our dissecting kit contains a number of
different instruments. Perhaps scissors are the
most useful of your tools. They can be used to
cut, or to spread or separate, but remember
that when you are cutting into something, keep
the round or blunt arm of the scissorsingde,
and the hidden point turned up as much as
possible to avoid chopping through interna
sructures. Y our scape should only be used
occasiondly to cut through firm, thick tissue.
The difficulty with ascdpd isthat you never
know how deep you are cutting, or what is
being diced beneeth the layer in which you are

May 8, 2002

And This Little Pig: revised 6 May 2002

interested. Forceps are handy for holding
things aside, or as a probe when closed. A
probe is used to push things aside, to penetrate
into chambers, to trace out blood vessdls, etc.,
and to scrape away connectivetissue. Thisis
probably your most frequently used tool.
Dissecting needles can be used cautioudy as
probes, or to hold things down, or asfine
scapelsto cut through very delicate tissues.

When dissecting make sure the structure you
are seeking gets exposed as completely and
cleanly as possible. Do not stop at the first
glimpse of it; do not give up if it does not pop
immediatdy into view. To dissect means "to
cut away from". Do that. Be sureyou seedl
the structures mentioned in this manudl.
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Figure 2 Female Pig, External Features

External Features

1. Diginguish right and left, dorsal and
ventral, anterior and posterior. What kind of
symmetry does the pig show?

2. Thebody of the pig (like other higher
vertebrates) conssts of a head, neck, trunk
with limbs, and tail. Note that the eyes are
closed and hair may be developing on different
parts of the body including atuft under the chin.

3. Theflap of the externd ear is called the
pinna.

4. The more anterior part of the trunk isthe
thorax which contains the ribs, while the
posterior portion is the abdomen. The
umbilical cord may be seen mid-ventrdly in
the abdomen. Two lines of mammary glands
will be seen running aong the ventral surface.

5. Eachlimb endsin 4 digits, tips of which are
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the hooves. The pig walks on thetips of its
fingersand toes. Identify thewrist joint,
elbow joint, ankle joint and kneejoint. Note
that the hed islocated quite high up on the hind
limbs.

6. Determine the sex of your pig. If you havea
mal e, the opening of the penis may be found
just pogterior to the umbilical cord on the
mid-ventral abdomind wall. Y ou should be
ableto fed the penisjust below the skin
posterior to the opening. Below thetail, note
the anus and the two scrotal sacs.

If you have afemde you will find two openings
immediady below thetal. Themoredorsd is
the anus. Right below thisis the opening to the
combined urinary and reproductive tracts. This
opening is surrounded by folds of tissue cdled
labia which come together to form the pointed
genital papilla.
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Figure 3 Male Pig Posterior Ventral Region

Umbilical Cord:

Figure 4 Cross section of Umbilical

Cord
With scissors make a fresh cross section of the
umbilicd cord about 1 inch from the animd's
body. In the cross-section there are two
thick-waled umbilical arteries aswel asone
larger, thinner-wdled umbilical vein. These
blood vessdls connect the foetus to the
placenta. Near the arteriesisasmdl hard
core of tissug, the allantoic stalk whichisa
derivative of the dlantois, one of the
membranes which forms part of the placenta

NOTE that your pig is probably doubly
injected with coloured latex, S0 that under ided
circumstances, the arteries should be red and

veins blue.

Mouth and Pharynx

The following cuts will dlow the lower jaw to
drop down, opening the mouith.

1. Insert the round end of the scissorsinside of
the mouth and cut into the angle of the jaw.

Y ou are cutting through cartilage and muscle,
and the tissues are quite thick. Alternate cutting
back a bit on one side and then on the other
and as you do, pull the lower jaw down.
Continue to cut back following the curvature of
the tongue until the epiglottis popsinto view.
Make one more cut on ether Side so that the
opening in which the epiglottiswas inserted is
vigble. Thisregion poderior to the tongueis
generdly cdled the pharynx.

2. Theepiglattisis aflap which surrounds the
opening to the respiratory pathway, the glottis.
The epiglottis normdly flattens over the glottis
when swallowing to prevent food from entering
the larynx or voice box.

The larynx will be visble in the neck dissection
later.

3. Just dorsd to the glottis is the oesophagus
which leads to the ssomach.

4. The epiglottis was inserted into an opening
in the roof of the pharynx which leads to the
nasal pharynx. The nasa pharynx is covered
by the smooth soft palate. Anterior to the soft
paateisthe ridged hard palate above which
lie the nasal cavities.

5. Glandular tissue has anodular or lumpy
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texture, while muscleisfibrous. Thereare 3
par of sdivary glands, the parotid, sublingud,
and mandibular glands. Y ou should be able
to see the mandibular glands in the jaw tissue
on ether sde of the epiglattis.

Neck Region:

Figure5 Structuresin the neck region
Follow cut line#1 on Fg.5

1. With the pig lying on its back and mouth
closed, locate the tuft of hair on the chin.

Bresak through the skin with scissorsjust
posterior to the hair, and make amidline
incison through the skin to the level of the fore
limbs. Always keep theround end of the
scissorsinside so asto do minimal damage
to underlying structures.

2. Useyour blunt probe to spread theincision
open. Immediately below are long strips of
muscle running down the neck. Deeper, you
will find alarge pared gland which runs down
ether Sde, thethymus gland. Thisglandis
large in young vertebrates but regresses as they
meature. It isinvolved in the establishment of
the immune system.

3. Lyinginthe midineisthe larynx (voice

May 8, 2002

box). Carefully clear the strips of muscle from
the larynx. Extending posteriorly fromit isthe
trachea, which leadsto the lungs. Thetrachea
is drengthened by ringsof cartilage. Just
below the larynx on the tracheais the darker
coloured thyroid gland. Dorsa to the trachea
is the more flattened, softer oesophagus.

Figure 6 Lines followed when cutting
Opening the Body Cauvity.
Follow cut lines2to 6 in Fig.5

1. Continue theincison from the neck sraight
down the midline to the umbilica cord. Inthe
region between the forelimbs you will be cutting
the rib cage and sternum. Keep lifting the
body wall up with your scissorsasyou cut
to prevent damaging the internal organs

And This Little Pig: revised 6 May 2002 Page 7



bdow. Asyou gpproach the cord, lift it up and
watch for the umbilicd vein, which runs from
the insde of the cord across to theliver.

2. Extend the cut diagondly on either sde of
the umbilical cord until you reach the thick
tissue of thelegs. Now cut the umbilical veinin
the middle so that this structure may be
identified later.

3. Locate the diaphragm, a sheet of muscle
which runs right across the coel om (body
cavity) abovetheliver. Make latera incisons
through the body wall just posterior to the
digphragm on each side and cut the edges of
the digphragm to free it from the body wall.

4. Findly, the dbdomind cavity of your pig
may be filled with preserved blood. In any
case, wash out the cavity thoroughly at one of
the lab sinks.

The Coelom

1. The digphragm separates the codom into
the abdominal cavity and the thoracic cavity

2. Thethoracic cavity isdivided into the right
and left pleural cavities which contain the
lungs and the pericardial sac in the centre,
which containsthe heart. Thewadl of thesacis
cdled the pericardium and amass of thymus
gland lies over the anterior end. Carefully
remove the thymus and pericardium. Note the
muscular ventricles and the smdl, thin-walled
atria. Do not damage the blood vessels
around the heart. Y ou will identify these later.

May 8, 2002

Figure 7 Organs of the Abdominal Cavity -
Ventral View

Abdominal Cavity

1. Theliver isthelargest organ of the
abdomina cavity. It iscomposed of a number
of lobes. Locate the gall bladder on the
undersgde of the liver, to theright of the midline.
(Of course referencesto left and right always
refer to the pig's left and right sides).

2. Lift up theliver to find the stomach. The
thin strap-like spleen is connected to the outer
curvature of the ssomach.

3. At the end of the somach you can fed the
thick muscular pyloric sphincter. The small
intestine which follows is more loosely coiled,
while mogt of the large intestine or colon is
tightly bound together in one unit.

4. Thefird part of the amal intetineisthe
duodenum. Thisisfollowed by the rest of the
smdl intestine cdled the jgjuno-ileum. The
pancreas extends across the body under the
stomach, and down the side of the anterior
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portion of the duodenum.

5. Find the end of the smdl intestine where it
entersthe large intestine. The blind end of the
large intestine, the caecum, projectsout. (In
human beings the gppendix is afinger-like
projection on the end of the caecum.) Thelast
part of the colon runs posteriorly down the
dorsal abdomind wal. Thevery endisthe
rectum which isnot visble a thistime.

6. On either sde of the descending colon, note
the large kidneys which are covered by the
peritoneum, the shiny lining of the abdomind
cavity.

7. Running down the ingde of the flgp made by
cutting on ether sde of the umbilica cord, note
the continuation of the umbilical arteries, and
in between these, the urinary bladder.

Thoracic Cavity

1. With scissors cut the connections between
the pig'sleft lung and the heart. Remove and
examinetheleft lung. You can seetheleft
bronchus, leading into the lung and dso cut
sections of the left pulmonary artery and
pulmonary vein.

2. Running down the mid-dorsal wall of the
thoracic cavity isthe dorsal aorta. Because
the aorta isthick-walled it appears white, but if
you nick it with your scapd you will find thet it
isusudly filled with red latex.

3. Ventrd to the aortais the oesophagus. The
fine drands of the vagus nerves may be seen

on either Sde of the oesophagus.

4. Ventrd to the oesophagus, locate the

May 8, 2002

posterior vena cava (blue) which runsinto the
liver.

U
SN
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Figure 8 Veins anterior to the Heart

Veins Anterior tothe Heart

1. The veinswhich drain the anterior part of
the body lie just below the sternum (cartilage in
the mid-line just anterior to the heart). Remove
this cartilage carefully abit et atime.  Dont
cut too deep or you will cut the veins.

2. Theanterior vena cava dongwith the
posterior vena cava enter the right atrium of the
heart dorsdlly. Trace the anterior vena cava
forward. It isformed by the union of the right
and left brachiocephalic veins.

3. Trace one brachiocephalic vein anteriorly.
Each isformed by the union of severd veins
induding the subclavian vein which drains the
arm (above therib cage), and the external and
internal jugular veins which run sde by sde
aong the trachea.
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4. We will not identify mogt veins below the
digphragm in this exercise because they often
fail to pick up blue latex but you will seethe
renal veins which drain the kidneys at alater
time, and you have dreedy identified the
umbilica ven.

Arteriesaround the Foetal Heart

1. Inorder to preserve the veins anterior to the
heart, cut the anterior vena cava just anterior to
the heart and lift the venous system up. Don't
cut too deeply. Important arterieslie
immediately below.

L)
|

Figure9 Ventral view of major arteries of
foetal pig.

2. Examine the ventra surface of the heart.
Running across the anterior end of the

May 8, 2002

ventriclestowards the pig's left isthe
pulmonary trunk. Follow the pulmonary trunk
out to the left using your blunt probe to clear
connective tissue from around it until you can
see the stub of the left pulmonary artery. (It
leads to the left lung which you removed). The
right pulmonary artery runs across the dorsd
sde of the heart to the right lung and probably
won't be seen in this dissection. The extenson
of the pulmonary trunk between the pulmonary
artery and the aortais the ductus arteriosus.

3. Arisng immediately behind (dorsd to)

the pulmonary trunk is the very firs part of the
aorta. It curvesaround in an arch (the aortic
arch) and then runs down the mid-dorsal body
wall.

4. Thefirgt branches off of the aortaarise at its
very base under the pulmonary trunk and run
down both dorsa and ventral surfaces of the
ventricle. These are the coronary arteries
which supply the heart muscle itsdf with blood.
The one on the ventra surface of the heart,
most visble to you, isthe left coronary artery.

It marks the line between the right and | eft
ventricles.

5. At thetop of the aortic arch where it curves,
the brachiocephdic artery extends anteriorly.
Note that there is only one brachiocephalic
artery but a pair of brachiocephdic veins.
Follow the brachiocephdic artery towards the
head. It branchesinto theright subclavian
artery totheright am, and theright  and left
carotid arteries which run up ether Sde of the
trachea.

6. Theleft subclavian artery arises from the
aortic arch just beside (to the pig's&ft of) the

And This Little Pig: revised 6 May 2002 Page 10



brachiocephdic artery. S0 that the adult pattern of circulation is

normaly achieved. In addition, the umbilica

Adult Circulation of Blood through Heart vein and umbilicd arteries atrophy.

In the adult, blood from the anterior and
posterior vena cavas enters the right atrium,
flowsto the right ventricle, out the pulmonary
trunk and down the pulmonary arteriesto the
lungs. From the lungs blood enters the left
arium viathe pulmonary vens, flowsto the left
ventricle, and out the aorta to the body.

Foetal Circulation vs Adult

The pattern of foetd circulation differsina
number of ways from the adult. For example,
blood rich in oxygen and nutrients enters the
foetus by way of the umbilical vein, passes
through the liver into the posterior vena cava,
and from there into theright arium. An
opening between the right atrium and the left
arium caled the foramen ovale dlows some
of the oxygen-rich blood to flow from the right
to the left Sde of the pig'sheart. From there it
is distributed by the aorta and its branches to
the head and body.

Do not try to locate the foramen ovale.

The heart and its surrounding arteries should be
left in pogtion in the pig.

Another foetal adaption, which you just
identified is the ductus arteriosus. Blood
leaving the right ventricle passes dong the
pulmonary trunk on itsway to the lungs. While
some blood flows into the lungs viathe
pulmonary arteries, most of it continues sraight
into the aorta viathe ductus arteriosus, which
isafoetad connection between the pulmonary
trunk and the aorta. After birth, the foramen
ovae closes and the ductus arteriosus congtricts

May 8, 2002 And This Little Pig: revised 6 May 2002
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Urogenital System - Female

1. Examinethe pigsleft kidney. It actudly lies
outside of the abdomind cavity behind the
peritoneum. Leading from the kidney to the
bladder isthe ureter which may be seen
through the peritoneum. The adrenal glands
are narrow bands of tissue at the anterior end
of each kidney facing the aorta. Breek the
peritoneum with your probe aong the median
(inner) edge of the  kidney and locate the
renal artery and vein.

2. Theovariesare apair of small bean shaped
organs in the pogterior end of the abdomind
cavity. They are supported by a mesentery
(attaches organ to body wall) called the broad
ligament. Running aong the edge of the broad
ligament are the wavy left and right horns of
the uterus which meet in the midline to form
the body of the uterus.
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Figure 10 Urogenital system of female foetal pig.
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Note that this shape of uterus is common
among animas which produce severd young at
once. The developing piglets are strung out
aong the horns of the uterus. The body of the
uterusis merely a passageway which leadsto
the vagina

3. Examinethe end of one horn of the uterus
near an ovary. It narrows to form a convoluted
fallopian tube which runs dong the sde of the

ovay.

4. The body of the uterus disappearsinto the
floor of the dbdomind cavity. To exposethe
rest of the femae urogenita system you must
make a mid-ventrd incison with your scapd.
Keep the flap containing the bladder pulled
over to the pig'sright and cut straight down the
midline, pressng thelegsout. Cut through the
pelvic girdle. Theincson should open right
over the vagina and urethra.

5. Clear the connective tissue from the body of
the uterus just posterior to the abdomina wall.
Asyou follow the body of the uterus pogteriorly
you may be able to digtinguish adightly ridged
region, the cervix, which leads to the vagina.
The vaginaisafairly long smooth tube.

6. Leading from the bladder and running aong
besde the vaginaisthe urethra. Find the point
where the vaginaand urethra uniteto form a
common passageway, the vestibule. The
opening of the vestibule dong with the
surrounding skin folds is the vulva.

7. Dorsa to the vagina observe the posterior

portion of the descending colon which
terminates in the lighter coloured rectum.
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Urogenital System - Male

1. Asnoted in the femde, the kidneyslie
outside of the abdomind cavity dorsdl to the
peritoneum. The ureters may be seen behind
the peritoneum leading to the posterior end of
the bladder. Bresk the peritoneum aong the
median edge of the left kidney with your probe
and identify therenal artery and vein.

2. Tracethe gonadal arteries posteriorly from
the aorta. Each one enters an inguinal canal
which leads down to ascrotal sac. Emerging
from the inguina cands are dender white tubes,
the ductus deferens which appear to join
together in the midline and enter the urethra
just pogterior to the bladder. Y ou should be
ableto insart your blunt probe into an inguind
cand from the abdomind cavity.

As the mae foetus compl etes its devel opment,
the testes are gradudly pulled (descend) down
the inguina cand into the scrotal sacs. If you
have asmdl pig you may be able to seethe
testes ill in the dbdomind cavity near the

inguind cand openings.

3. Working from the body surface, open the
left scrotal sac just below thetail. Theinner
wall of the sac is very tough, and to completely
expose the testis you mugt dit this tough
membrane with your scalpd and ped it off.
The testisis a smooth bean shaped structure.
Look closdy for the tightly coiled epididymis
which runs dong one side of the testis and then
straightens out to become the ductus deferens.
At the posterior end of the testis is arather
gdatinous cord of tissue, the gubernaculum,
which pullsthe testis down into the scrotal sac.
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4. To exposetherest of the mae system, pull
the flgp containing the bladder over to the pig's
right and make amid-ventra incison with your
scalpd. Cut right down the midline, pressing
the legs out. You will be cutting through the
pelvic girdle, which should open up to expose
the urethra undernesth.

5. Clear the connective tissue with your blunt
probe and trace the urethra posteriorly from the
bladder. Just past the bladder on the dorsal
sSde arethe pair of seminal vesicles (a the
point where the two ductus deferens enter the
urethra).

6. Follow the urethra down under the pelvic
girdle. On ether dde, identify the large
bulbourethral glands.

7. Asthe urethra approaches the most
posterior end of the pig it becomes very difficult
to separate it from the surrounding connective
tissue. Inthisregion the urethra entersthe
penis. Locate the penis, which runs forward
aong the ventrd abdomind wall, by cutting
through the skin, and trace the penisto the
opening just pogterior to the umbilica cord.

8. Dorsdl to the urethra and bulbourethral
glands observe the posterior portion of the
descending colon which terminates in the lighter
coloured rectum.
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