ABBREVIATED DISSECTION OF THE WHITE RAT

For Lincoln High School Human Anatomy and Physiology

CHARACTERISTICS AND LIFE HISTORY


The white rat is an albino strain of the Norway or European house rat.  The wild strain, probably native to northeast Asia, was transported to Europe near the beginning of the eighteenth century.  It has subsequently migrated with humans to all parts of the world.


The Norway rat is a stout-bodied rodent with the head and body eight to nine inches and a scale-ringed tail about the same length.  It lives up to four years (average lifespan is 12-18 months) and reaches an adult weight of one to two pounds.  This highly adaptable, gregarious animal has fair climbing ability and excellent burrowing abilities.  


Mainly nocturnal but also active in daylight, this proficient swimmer may use rivers, canals and sewers to aid its dispersal into almost any situation.  The rat seems especially fond of human habituations where its omnivorous diet and disease carrying potential have led to continued costly efforts to control and eliminate infestations of this pest.  This ability, to co-exist with humans, has led to a cosmopolitan distribution except in extreme deserts and the polar regions.


Given favorable environmental conditions, the rats high reproductive potential enables populations to increase rapidly.  With a gestation period of about twenty-one days, six litters per year, and five to eight or more young per litter, populations of the Norway rat can literally explode.  In addition, the young blind and naked at birth, become sexually mature in about two months.

CLASSIFICATIONS

The following classifications indicates some of the taxa (groupings of organisms) to which the Norway rat belongs.


Kingdom-Animalia


Phylum-Chordata



Subphylum-Vertebrata




Class-Mammalia





Order-Rodentia






Family-Muridae







Genus-Rattus








Species-norvegicus

INTRODUCTION


An albino strain of the rat is dissected in human anatomy for the following reasons:


*it is of appropriate size


*it is a relatively generalized mammal


*it is readily available


*moderate cost

  
The specimens are from a biological supply company that raises rats for dissection, they are euthanized with gas, and then prepared.  They contain some of the following preservatives: isopropyl alcohol, ethylene glycol, propylene glycol, formalin and phenolic acid (all may be irritants, the last two are thought to be carcinogens).  Perfume is sometimes added to the embalming fluid to reduce objectionable odors.  The arteries have been injected with red latex and the veins with blue latex, through an incision in the tail.  You will store the rats in a gallon plastic sealed bag daily, and will wrap the rat in a moist paper towel at the end of the hour.  At the beginning of each class period, you should rinse the rat off in the sink.  Rats are to be stored in the bottom drawer of the lab tables with you, your partners and the rats name written in permanent marker on the bag.


The purpose of these exercises is to learn the anatomy and physiology of some rat organs and structures through careful, organized dissection techniques.  Please follow the directions set forth in this manual.  Use the accompanying rat dissection diagrams and manual as well as the displayed preserved rat.

DISSECTION TECHNIQUES


Dissection is an experience in which one learns by observation and careful separation of structures and organs of the body.  It is not grotesquely hacking up a specimen.  In proper vertebrae dissection, the scalpel is used much less than the fingers and a blunt probe.  Pins should not be needed for the most part.  Careless initial dissection will render later study of structure very difficult.  Careful dissection allows one to retrace one’s steps and review the material again and again.  


Best practice is for the dissector to open a manual to the appropriate diagram, while the partner reads the dissection procedure aloud from their manual.  Make sure you look at other rats as you proceed as structures from one to the other may vary slightly.  Proceed one paragraph at a time and learn the material before you move along in dissection.  You will be given one pair of thin vinyl or rubber gloves while dissecting for the week.  It is not essential to wear gloves.  If you are a contact lens wearer, it is advised to not wear them during preserved organism dissection.

SKINNING A RAT

You will remove the skin of the rat to expose the underlying musculature of the rat.  Remove the skin from the rat, being careful not to cut the underlying muscles, puncture the abdomen nor remove the external genitalia.  Use the scalpel sparingly, your fingers will be faster and do less damage to the specimen.


Place the rat, belly down, in a dissection tray.  With the cutting edge of the blade up, run a mid-dorsal incision, just through the skin from the base of the tail to the tip of the nose.  Be particularly careful in the shoulder region not to cut through the trapezius muscles.  With your fingers, peel the skin away from the muscles in the middle of the back.  Your actions are very similar to peeling an orange.  Loosen the skin down the sides until your fingers meet under the belly and chest.  Loosen the skin behind the ears then cut through their bases.  The ear pinnae can remain however with the rat.  Proceed forward and cut through the connective tissue, which attaches to the eyelids..  Continue, with your fingers, to separate the skin from the sides and ventral aspects of the head and neck.  Pull forward on the skin until it tears off from the tip of the nose and lower jaw, it is ok to leave some skin on the snout, with the vibrassae attached.  


Loosen the skin completely around the base of a front limb.  Proceed distally by turning the skin completely around the base of a front lib.  Proceed by turning the skin covering inside out as you remove it.  This operation is similar to taking off a tight sweater or glove.  You will meet considerable resistance when you reach the wrist.  Pull in line with the rat’s forearm until the skin tears off at the wrist.  The paws may remain unskinned.  Repeat the operation with the other front limb.  Skin the hind limbs in a similar fashion.  Carefully remove the skin from the external genitalia, and then cut the skin free from the anus.  Dispose of the skin in the back garbage.

Muscles- In order to view the muscles properly a blunt and sharp probe are needed.  Remove as much fascia as possible.  Make special note of how the muscles lie in the diagrams.  With this knowledge locate the edges of the muscles with the probe and tease the fascia away separating the muscle groups.  Although not identified on any diagrams you are responsible for the achilles tendon of the hind limbs.

DIGESTIVE AND RESPIRATORY SYSTEMS
Mouth Cavity

Cut any remaining skin from the dorsal tip of the nose.  Center the head, dorsal side up, and make a mid-sagittal cut precisely between the upper incisors to the back of the skull with a pair of scissors.  Extend the cut, with a scalpel, along the root of the tongue until the epiglottis and one side of the larynx are visible.  The brain should now be visible.  The distinction of parts is difficult, it is more important to note the regions to where the parts are located.


Note the incisor and molar teeth.  The tongue, and elongated muscular structure upon the floor of the mouth, is covered on its dorsal surface by variously shaped papillae.  The palate forms the roof of the mouth, separating the mouth cavity from the nasal cavity.  The cranial portion of the mouth cavity ventral to the hard palate is the oral cavity. The muscular posterior portion of the plate is the soft palate.  In humans, a fleshy process, the uvula, hangs down form the caudal border of the soft palate.  It is not present in the rat.  The internal nares, defined as openings into the nasopharynx at the caudal margin of the hard palate, are external nares, or nostrils.  The openings of the eustachian tubes, on the dorsolateral walls, near the caudal border of the nasopharynx connect to the middle ear cavities.  The eustachian tubes facilitate equalization of middle ear pressure with ambient air pressure.  Note the cartilaginous larynx at the caudal end of the orpopharynx.  It, along with the vocal cords inside, function in sound production.  This branches into the esophagus, a collapsible tube and the cartilage lined trachea.

Opening the Thoracic and Abdominal Cavities


Expose the larynx and trachea in the neck region by separating the underlying muscles with a blunt probe.  Make a mid-ventral incision along the linea alba from the pubis to the sternum.  Continue the cut cranially through the rib cartilage adjacent to the sternum on the rat’s right side until you reach the trachea exposed in the neck region.  Cut the diaphragm, a muscular septum between the thoracic and abdominal cavities, away from the medial border of the caudal ribs.  Continue separating the diaphragm from the body walls, almost to the mid-dorsal vertebrae.  With the rat’s head facing you, place your thumbs inside the thoracic cavity and your fingers along the thoracic vertebrae.  Break all the ribs as close to the vertebrae as possible and open the thoracic cavity wide.


If your rat is a male, cut the muscle and connective tissue on one side of the penis.  In both sexes, locate the pubioschiatic symphysis by probing the pubic area with a scalpel.  The symphysis is the  joint between the most ventral projections of the innominate bones.  Carefully cut and force the scalpel barely through the joint along the pubioschiatic symphysis.  Complete the separation of the symphysis by grasping both hind legs firmly and bending them sharply laterally and dorsally.  It may be necessary to work your thumbs into the symphysis and break the pubic and ischial bones on both sides.  If the body cavities are filled with brown coagulated blood, carefully, without tearing any delicate membranes, rinse it out with a moderate flow of water.

Digestive And Respiratory Organs Of The Neck and Thorax


The two lobes of the thymus gland are relatively large in young animals and become smaller with maturity.  The thymus lies in front of the heart, covering the caudal end of the trachea, and may extend to the base of the neck.  It functions as part of the rats immune system and appears as though it is a thin muscle or fascia.


Trace the trachea into the thorax until it disappears anterior to the heart, the trachea divides into bronchi that enter the lungs.  The lungs are asymmetrical.  The rat’s right lung has four lobes but the left lung only has one lobe.  The muscular diaphragm contracts during inhalation to assist in creating a vacuum in the thoracic cavity. 


Trace the esophagus, a thin walled muscular tube dorsal to the trachea, into the thoracic cavity.  Move the left lung toward the mid-line and follow the esophagus through the diaphragm into the abdominal cavity to the stomach.

DIGESTIVE ORGANS OF THE ABDOMEN

Stomach, Liver and Pancreas

The stomach, an enlarged crescent shaped pouch on the left side caudal to the liver is guarded at both ends by sphincter valves composed of circular bands of smooth muscle.  An inconspicuous cardiac sphincter normally prevents consumed food which has accumulated in the stomach from reentering the espohagus.    The greater omentum a mesentery composed of two membranes extends from the greater curvature of the stomach, and functions as fat storage.  Some rats will have a greater omentum that is large and some are almost not noticeable.   The spleen, an organ of the circulatory system sits behind the stomach and is crescent shaped.


The pyloric sphincter is the valve leaving the stomach.  Near its cranial end the duodenum receives bile form the liver.  The liver attached to the caudal surface of the diaphragm, is the largest internal organ of the body.  It has four lobes, two of which are partially divided.  Unlike most mammals, including mice and carnivores, the rat does not have a gal bladder.  


The pancreas, a diffuse lobate organ of the rat, lies embedded in the thin messentry supporting the duodenum (comes right out of the ‘C” of it) and continues outwards and appears as an extension of fat.

Small Intestine
The duodenum is the first portion of the small intestine.  It is a “c”-shaped tube with the head of the pancreas embedded in the loop.  The rest of the small intestine, the jejunoileum, may be divided into the jejunum and illeum under microscopic inspection.  Loops of the jejunum are held in place by a thin membrane called the mesentery.
Large Intestine


The large intestine is much shorter than the small intestine.  It begins with the caecum, an enlarged sac-like bulge containing populations of mutually benefical bacteria.  Directly off of the caecum is the ascending colon towards the liver, bends horizontally towards the stomach now called the transverse colon.  It then turns back down called the descending colon.  The best way to study this is to start backwards with the descending colon and work towards the caecum.  The feces then enter the rectum, a short narrow tube, beginning at the cranial end of the pelvic canal and ending at the anus.
EXCRETORY SYSTEM


To view the next organs, make a cut as high on the esophagus as you can and as low on the descending colon as possible.  Carefully remove the digestive organs previously studied.  The kidneys are paired, bean-shaped organs lying against the back muscles caudodorsal to the liver.  Explore the fat cranial to the medial border and locate the small globular adrenal gland which produce adrenaline and other hormones.  Continue dissecting by carefully clearing the fat from the medial border of both kidneys to expose the delicate ureters, renal arteries and renal veins.  A ureter drains from each kidney to the urinary bladder.  Trace the ureter (they tear very easily) from a kidney caudally along the dorsal body wall.  The muscular bladder is usually contracted into a small pear-shaped organ in preserved specimens.

REPRODUCTIVE SYSTEM


Students need to learn the reproductive systems of both sexes.  Therefore, work closely with a student or group dissecting a rat of the opposite sex.

Female Reproductive System

Ensure that the pubioschiatic symphysis is split open.  The ovaries are small, round organs usually embedded in fat, lying caudal and lateral of the liver.  The ovaries extend on the end of the thick horns of the uterus.  In some of the rats, bulges exist which are actually fetal rats.  At the dorsal ends of the horns of the uterus they meet to form the body of the uterus.  Caudal to the body of the uterus, the vagina continues through the pelvic canal to the vulva.
Male Reproductive System

Ensure that the pubioschiatic symphysis is split open.  If skin remains in the genital area,  carefully remove it from the scrotum and the penis.  Make two cuts through the ventral surface of the scrotum to expose the testes.  The testes are oval-shaped organs that produce sperm and hormones.  Slit and remove the transparent membrane surrounding the testis.  A crescent shaped epidymus lies attached to its surface.  Leaving the epidymus into the body cavity is the thin tube called the vas deferen.  Located cranial to the urinary bladder, the paired seminal vessicles are the largest and most distinct accessory sex gland.  They have scalloped lateral border to them.  Two bi-lobed prostate glands partially surround the urethra at its junction with the vas deferens.

QUICK REFERENCE LIST OF IDENTIFICATION

EXTERNAL

__vibrassa

__incissors

__pinna

__external auditory meatus

__front limb

__tori

__digits

__forearm

__hind limb

__shank

__scrotum

__claw

__anus
MUSCLES

__masseter

__sternocleidomastoid

__temporalis

__ biceps brachi

__triceps brachi

__brachialis

__pectoralis major

__pectoralis minor

__external obliques

__lateral obliques

__rectus abdominus

__linea alba

__latisimus dorsi

__gluteus maximus

__semintendindosis

__biceps femoris

__quadriceps femoris

__gastrocenemius

__soleus

__achilles tendon 

__diaphragm

HEAD REGION

__hard palate

__tongue

__larynx

__ trachea

__esophagus

__cerebrum

__cerebellum

__medulla oblongata

__spinal cord

THORAX AND ABDOMEN

__thymus gland

__liver

__bile duct

__stomach

__greater omentum

__spleen

__duodenum

__pancreas

__fat

__mesentery

__jejunoileum

__caecum

__ascending colon

__transverse colon

__descending colon

__rectum

__anus

__pyloric sphinctor

HEART AND LUNGS

__left atrium

__right atrium

__ventricle

__caudal vena cava

__dorsal aorta

__renal artery

__renal vein

__coelic trunk

__common illiac

__left lung

__right lung

EXCRETORY

__adrenal gland

__kidney

__ureter

__bladder

__urethra

REPRODUCTION

__ovary

__horn of uterus

__body of uterus

__vagina

__vulva

__teste

__epidymus


__body


__tail

__penis

__scrotum

__seminal vessicle

