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Locate the liver, which occupies the upper right area in the
body cavity, just below the diaphragm. Raise the liver with your
forceps and find the prominent gall bladder, and the bile duct,
which leads to the small intestine. Notice the blood vessels
which lead to the liver from the lower side and to the heart from
the upper region. The stomach is very prominent, although it may
be partially hidden by a lobe of the liver. Find the gullet
which passes through the diaphragm and enters the stomach at its
upper end. At the point where the lower end of the stomach joins
the small intestine is a muscular valve, the pylorus. The red
elongated organ extending around the stomach in the fetal pig is
the spleen. It is the digestive organ. The pancreas is large in
the mammal and is located below the stomach. It appears as a
white, granular organ. Examine it closely to see if you can find
the pancreatic duct which empties into the intestine near the
entrance of the bile duct.

The small intestine is a coiled and twisted tube, many feet
in length. It is held in place by fan-like folds of the
mesentery. Raise the small intestine at several points and
examine the mesentery. Notice the many blood vessels along the
surface of the intestine through which the absorption of food
takes place. The small intestine begins at the stomach and ends
at the junction with the large intestine. The large intestine
appears as a compact coil. Find the junction of the large and
small intestine. Below the junction is a large, blind end, the
caecum. The caecum may be likened to the appendix in man. Trace
the large intestine from the caecum to the point where it leads
to the anal opening.

Press the digestive organs to one side and find the kidneys,
located on either side of the spinal column. They are red in
color and bean-shaped. Find the small tubes, the ureters, which
lead from the interior side of each kidney to the bladder.

Spread the ribs apart and examine the heart. It lies in a
thin-walled sac, the pericardium. Open the pericardium and
examine the surface of the heart and the great blood vessel
connected to it. On either side of the heart are the large,
spongy lungs. Find the trachea which lead to the lungs. Just
above the lungs, the trachea divides to form a Y. Try to find
this with your probe. Immediately under the trachea is the
gullet leading to the stomach. Follow the trachea to the larynx.
As you cut through the neck tissues, watch for white, granular
lymph glands and the thyroid glands which appear as two pinkish,
rounded structures, one on either side &f the trachea, but below
the pharynx. 4

In a drawing, label the following: gall bladder, small and
large intestine, thyroid glands, heart, stomach, liver, lungs,
and spleen.

Loosen the liver from the diaphragm and cut the gullet,
passing through the diaphragm just above the stomach. Grasp the
liver and pull downward gently. Using your scissors, cut the
membranes which fasten the digestive organs along the back.
Continue pulling and cutting the membranes » using care NOT to
cut the large vessels running along the back or to damage the ——
kidneys and ureters. Follow the lower end of the large-intestine
and cut it just above the anal opening. You should néw™B& able
to lift out the digestive organs and spleen in one piece. Remove
the liver and spleen. Unravel the small intestine from the
stomach to the large intestine and determine its length. Loosen
the coils of the large intestine an determine the length of this
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portion of the digestive tract. Now estimate the length of the
gullet you removed and by adding the lengths of the gullet,
stomach, small and large intestine, you should be able to
determine the total length of the alimentary canal. Section the
stomach and the pylorus laterally and examine the muscle layers.

Discard the digestive organs and examine the kidneys. Cut
under each kidney and remove it along with the ureter tube.
Section a kidney laterally and examine its internal structure.
You should find a spongy cortex on the other curved side and a
hollow pelvis on the inmer concave side. See if you can find the
renal blood vessels which lead to and from the kidneys. Discard
the kidneys.

Cut around the larynx located high in the neck and raise it
with your fingers. Using your scalpel, cut along the trachea,
lifting it as you cut. You should be able to life the heart and
the lungs from your specimen. Cut the large blood vessels. Find
the aorta, which passes between the lungs on the back side of the
heart. Cut the aorta loose. the other tube is the gullet.

Trace it to the upper side of the larynx and remove it. Now lay
the lungs and heart aside. Find the epiglottis, a muscular valve
at the top of the larynx. Notice the cartilaginous rings
composing the trachea. Follow the trachea to the Y just above
the lungs. Each of these divisions is called a bronchus. Cut
through the lobe of the lung to see the large bronchial tubes.

Remove the heart from the lungs by cutting the pulmonary
arteries and veins. If the heart is sufficiently large, you
should find the vena cava and the pulmonary veins leading to the
atria and the aorta and the pulmonary artery leading from the
ventricles. Section the heart laterally and examine the
chambers. The string-like structures in the ventricles are the
tricuspid and the bicuspid valves, which are controlled by
tendons.

The dissection of the brain is difficult and tedious work.
Turn the animal so that the dorsal side is up. To expose the
brain, remove the skin from the entire skull. The simplest
method to exposing the brain with the instruments you have is to
cut through the skull near the center, using extreme care not to
break the brain membranes. After the skull is opened, use the
handle of the scalpel to chip away the pieces. Do NOT use the
blade of the scalpel for chipping. When chipping, hold the
scalpel
by the side of the handle, NOT BY THE BLADE. If bone cutters or
heavy forceps are available, use thgm in preference to the
scalpel
handle for chipping. When the brain is completely exposed, you
should find the two large cerebral hemispheres and the cerebellum
posterior to the cerebrum. Unless the brain is removed, you will
not find the medulla, although the spinal cord can be found below
the brain.
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Rat: Skeletal System

Judith E. Goodenough

Rz University of Massachusetts—Ambherst

he skeletal system supports the body against gravity AXIAL SKELETON
ind provides a protective encasement for some of the

vital organs such as the brain and heart. There are 1. The skull—This is composed of several firmly con-
~wo main parts to the vertebrate skeleton: the axial nected bones. Note the large opening at the pos-
keleton, which is composed of the skull, mandible, terior and ventral part of the skull. This is the
vertebral column, ribs, and sternum; and the appen- foramen magnum, through which the spinal cord
dicular skeleton, which is composed of the limbs and enters the skull. The mandible is the lower jaw.
the pectoral and pelvic girdles. _ : 2. The vertebral column—This is essentially a beam
Study the parts of the rat skeleton on display in that acts to support the head and the body and to
your laboratory room, and compare it with Figure 1. transfer the weight to the appendages. The five
atlas

ilium

campals
————— metacarpals

phalanges
tarsals
metatarsals
FIGURE 1 Rat Skeleton .
From: Judith E. Goodenough, Laboratory Studies in Introductory Zool- = o
ogy (Revised edition) (Morton Publishing, Englewood, Colorado) S o =

RS





[image: image4.jpg]ﬁ

Vertebrate Dissection

regions of the column have vertebrae that are mod-
ified (0 suit the various requirements of support
and movement. Most mammals have a freely mov-
able neck with 7 cervical vertebrae. Look carefully
at the first two cervical vertebrae—the atlas and
the axis. Notice how they are modified to form a
sort of universal joint for head movements. Rats
and mice have 13 thoracic vertebrae to which the

pectoral girdle. Rats have 26 to 30 caudal vertebrae
in their tail.

APPENDICULAR SKELETON

1. The pectoral girdle—This is the arch that supports

the front limbs. Only muscles and ligaments con-

nectit to the axial skeleton. The largest component
of the pectoral girdle is the blade-shaped scapula,
commonly called the “shoulder blade.” This artic-
ulates with the clavicles or collarbone.

- The front limb—The humerus is the bone of the

type of joint. Swing your arm
around in a circle. Notice the degree of freedom
of movement this type of joint allows. The bones
of the forearm are the radius and ulna. The wrist
is composed of the small carpal bones. The meta-
carpals are the bones of the hand and the pha-
langes (singular, Phalanx) the bones of the fingers.

- The pelvic girdle—Thjs arch supports the hind

limbs. It consists of three bones: the ilium, ischium,
and pubis, which meet and fuse with one another
at the hip socket.

leg are the tibia and fibula. The tarsals, metatar-
sals, and phalanges are the bones of the ankle,
foot, and toes, respectively.
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Match each mammal trait to its main function.

1. _____ provides insulation a. hair

2. aid self-defense, attract mates b. mammary glands

3. ____ pushes air into and out of lungs c. diaphragm

4. ____ secrete water onto skin d. uterus

5. ___ lubricate hair and skin e. sweat glands

6. ____ protects developing offspring f. scent glands

7. ____ learn complex behaviors g. oil glands

8. ____ secrete milk for offspring h. well-developed brain
9. ___ eat different foods i. four-chambered heart
10. ____ supply oxygen to cells j- specialized teeth

Complete the sentence or answer the question.

11. What traits help mammals control body temperature?

12. What traits help mammals care for offspring?

13. What traits are less developed in fish, amphibians, reptiles, and birds?

14. Identify the four kinds of teeth in the diagram. What are they used for?





[image: image7.jpg]Pracental arde

Lmncemal Order

Two Main Traits

Common Examples

insectivores shrew
long, narrow snout R e S
beaver
eat by gnawing mouse
lagomorphs 2 pairs of upper incisors
e e L LR rabbit
edentates o= anteater
reduced teeth o= > R S
forelimbs are wings bat
L g wejegacs
SEC A s e e
cetaceans whale
use echolocation e e B S
pinnipeds seal
el o i o
sea cow
forelimbs are flippers
,:amivores
pointed canines and incisors dog
perissodactyls horse
i cud chewing i s S
even number of toes on hoof deer
T e ey cow
L
proboscideans elongated nose or trunk
Alfrican elephant
primates monkey
opposable thumb 2 e S S
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