Frog Autopsy – teacher notes

Lab is adapted from a standard frog dissection combined with some post mortem report information to make an interesting way to introduce students to some of the general placements and relationships of many of the organs they will learn about over the course of the semester.  Prior to this activity, students learn about the body planes, regions, and directional terms used to describe the human body.  Students take 2-3 class periods to go through the lab, depending on class period length.  I use larger bullfrogs for this lab, and set each one up with an unusual death.  Possible scenarios are only limited by your imagination.  Here are a few I have used:

1.  Stabbing victim:  obtain cocktail swords insert through skin and angle into desired location.  Sometimes a scalpel must be used to start a hole as the cocktail swords are not very strong.
2. Gunshot victim:  take frog home and shoot with pellet gun or 22.  Save pellet or slug to show rifling if you can.  If you would rather not shoot the frog, you can use a probe/scalpel to make an entry wound and a star shaped exit wound.  
3. Hanging: make a cord or string noose and put around frog in appropriate location.  Since frogs don’t really have much of a neck, you will need to use a scalpel and cut a thin channel through the skin and a little of the muscle to keep the “rope” in the correct location.

4. Poisoning:  use a pipette and food coloring to inject “poison” into the esophagus.  It will hopefully enter the stomach, though sometimes it just stains the inside of the body cavity.

5. Fall from a height or a beating:  sounds gruesome, but a hammer to do a little smashing works best.

6. Shark attack: Change the police information on the first page to make this one work.  Use a serrated knife to make some jagged cuts and take chunks out of the body.  
Resources used:

http://www.biologycorner.com/worksheets/frog_external.html
http://www.biologycorner.com/worksheets/frog-dissection.html 

http://www.chsd.us/~mbendele/heredity/frog%20internal.gif
Email me if you would like this sent electronically for easier editing

cadyk@winneconne.k12.wi.us 

POST-MORTEM REPORT
Post Mortem Report No.    4567-351    

Date: _________  Hour:__________

Conducted by Dr. ______________________________________________________

CASE PARTICULARS

1. 
(a) Name of deceased and as entered in the Jail or Police record    Hopper R. Frog    
(b) Address : __123 E. Lillypad Lane, Pondville, WI  54922_
2. Age (Approx) :   1 yrs 


Sex : 
Male 
  Female

3. Body brought by (Name and rank of Police officials)

(i) Lt. Dan 
(ii) Srg. Toad 
of Police Station Lillypad Station
Police Information:  Victim is a circus worker and often performs with the stunt acts.  It is unsure if the death was accidental or a murder.  The victim’s act involves rope, a gun that normally fires blanks at the other frog clowns, and sword swallowing.  None of those that were interviewed admit to seeing Hopper die.  It is unsure if the victim was practicing their act or foul play is afoot.  As the spouse has recently taken out a large life insurance policy, the insurance company is requesting an autopsy.  Hopper was not well liked by the other frogs and was also known to have a temper.  
SCHEDULE OF OBSERVATIONS

(A) GENERAL

1. Height _______ cm. 
Weight _______________ g
2. Physique - (a) lean    medium    obese

(b)       Well built              average built                 poor built                 emaciated

3.  Identification features – any features that could be used to identify the victim (Label the external diagrams Anterior and Posterior, then sketch and label the features on appropriate diagram)
4. Post-mortem Changes :

(a) As seen at Autopsy
rigor mortis present:    yes       no
Temperature (Rectal):  67 oF
Others: ____________________________________________________
 5.  External general appearance 
(a) Looking at the anterior side of the frontal plane, how does the counter shading (camouflage) compare to the posterior side?  __________________________________
(b)  Is the skin:  scaly    or    smooth

(c)  The eyes of the frog protrude when they are open.  The frog can close its eyes only by withdrawing them into their sockets.  The upper eyelid is not movable, and the lower eyelid moves only slightly.  The frog also has a third eyelid, a transparent nictitating membrane that closes upward over the eye.  It protects the eye when the animal is on land, and allows the frog to see underwater, kind of like wearing swim goggles.  In the human eye, the “third eyelid” is a small fold of tissue in the corner of the eye next to the nose.  Try to identify and examine all three eyelids on the frog.  

(d) The frog’s outer ear is the tympanum, a flat, oval membrane.  It is sort of like our internal eardrum.  Sound waves cause the tympanum to vibrate.  The vibrations are transferred to a small bone inside the ear, which in turn stimulates impulses in certain nerve endings.  Locate the tympanum, where is located in reference to the eye (use your anatomical direction terms!) ________________________________________________
(e)  Note the two dorsal folds of skin running from each eye.  Identify the two forelimbs and the two hind limbs.  The forelimbs are used mainly to brace the body as the frog lands after a jump.  They are also used for climbing, but not for swimming.  Observe a forelimb.   How many fingers are on the hand?_____  Look for the thumb and compare it with other frogs.  Would you consider your frog’s thumb to be big/fat?  ______________  A large thumb is a sign that you frog is a male.    Are the fingers webbed?  ___________ Are there claws on the fingers? ________________   A living frog sits with its hind limbs folded and ready to jump.  Examine a hind limb.  Attached to the body is the large thigh.  The lower part of the limb is called the leg.  Note the long ankle.  The foot is attached to the ankle.  Describe the structure of the foot and toes of a hind limb.   ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(f) On the diagrams you previously labeled Anterior and Posterior, draw and label the mouth, nostrils, eyes, tympanum, skin fold. Also label: the arm, hand, thigh, leg, foot, and use brackets to label the dorsal and ventral bodies cavities.
6.   Mouthparts  

(a) The mouth cavity of the frog is lined with a mucous membrane composed of ciliated cells.  The large mouth surface is a part of the frog’s respiratory system.  Oxygen and carbon dioxide are exchanged across the lining of the mouth.  Place the frog anterior side of the frontal plane up, and cut laterally through the corners of the mouth on each side where the two jaws meet, so that you can open the mouth wide.  Pull the lower jaw away from the upper jaw until you can see the back of the mouth.  The back of the mouth becomes the pharynx (throat).

(b)  The frog can flip out its tongue to catch insects in flight.  When extended, the tongue may be 6-8 cm long.  A sticky mucus on the tongue helps to trap the insect.  The insect is popped into the pharynx where it is swallowed whole.  Frogs attempt to capture any moving objects small enough to be swallowed.  Examine the tongue.  

Where is the tongue attached?  ______________________________________ ________________________________________________________________

Describe the shape of the distal end of the tongue: _______________________ ________________________________________________________________

(c)  Run your finger around the inside edge of the upper jaw.  Use your hand lens to see the maxillary teeth.  These hold a large insect in place until it can be swallowed.  Then examine the lower jaw.  Are there any teeth on the lower jaw?  _______________

(d)  The frog breathes through nostrils.  To inhale, the frog lowers the floor of its mouth.  The mouth fills with air through the nostrils.  The nostrils then close by means of valves.  To fill the lungs, the frog raises the floor of its mouth, pushing the air through the glottis.  The air then passes through the larynx, or voice box, into the lungs.  The openings of the nostrils are located superiorly.  Gently push the point of your probe into one nostril from the outside.  Watch the tip enter the mouth.  Then find the glottis, a slit in the raised area at the back of the mouth.  Feel the opening with the point of the probe.  

(e)  Between the openings of the nostrils in the roof of the mouth are paired vomerine teeth, bony ridges attached to the skull.  Feel the vomerine teeth with the probe.  Then examine them with the hand lens.  Theses teeth are used for holding, not for chewing.  Describe the vomerine teeth. _______________________________________________ ______________________________________________________________________
______________________________________________________________________

(f)  On each side of the upper part of the mouth, near the place where the two jaws meet, find the opening s to the Eustachian tubes.  The tubes connect the mouth with the middle ear.

(g)  At the back of the mouth, posterior to the glottis, is the opening to the esophagus, which leads to the digestive system.  Push the handle of the probe into the pharynx to locate the opening.  The wrinkled membranes indicate how much the pharynx can stretch to accommodate large pieces of food.  

(h)  On the diagram, label the upper jaw, lower jaw, tongue, maxillary teeth, opening of the nostril, glottis, vomerine teeth, and the opening to esophagus. Sketch in any abnormalities found as well.
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(B) EXTERNAL INJURIES:

Instructions :   Injuries should be assigned a letter and marked similarly on the diagrams attached. (sketch all injuries)
· In stab injuries and fire arm injuries, mention angles, margins and direction inside body and mention about effects of fire also.

 (Mention Type, Shape, Length x Breadth & Depth of each injury and its relation to important body landmarks. Indicate which injuries are fresh and which are old and their duration.)

a. ___________________________________________________________________

b. ___________________________________________________________________

c. ___________________________________________________________________

d. ___________________________________________________________________

e. ___________________________________________________________________

f. ___________________________________________________________________

g. ___________________________________________________________________

h. ___________________________________________________________________
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C) INTERNAL EXAMINATION

1.  Lay the frog in the supine position, with the head located superiorly.  Pinch up a bit of skin at the inferior end of the medial line, and cut only through the skin and continue the incision until it extends to the tip of the mouth.  Then make incisions through the skin distally, both anterior to the shoulders and superior to the pelvis.  This will create flaps of loose skin.  The skin of the frog is very a very important respiratory surface, especially in the winter when the frog hibernates in the mud at the bottom of a pond or stream.

2.  Lay back the skin flaps and examine the underside of the skin.  Note the many fine blood vessels.  Then cut the skin flaps off.

3.  Examine the muscles of the ventral body cavity.  
4.  Look at the incision figure again.  With scissors, cut the muscle along the medial line up to the level of the forelimbs.  Make a shallow cut, so not to damage the organs underneath.  At the level of the forelimbs, you will have to cut through bone.  The heart is directly beneath the bone, so work carefully and do not damage it!  Slide the scissors under the bone, and close the scissors in one firm cut through the bone.  

5.  Continue to cut along the line all the way to the jaw bone.  Cut through muscle only, do not destroy the floor of the mouth.  Then make the distal cuts through the muscle of the body wall between the forelimbs and the hind limbs.  Open up the ventral cavity by pinning the muscle flaps to the dissecting tray, so you can easily observe the internal organs. 
6.  Describe any abnormalities you found throughout your internal examination here.  Be sure to sketch and label them on your internal diagram.  (Be sure to describe using your anatomical terms!!)    ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7.  If the frog is a female, two large masses of black eggs may be hiding the internal organs.  The eggs are in thin ovary tissue so that you can see the separate eggs.  Remove the egg masses by lifting them carefully and cutting the two ovaries free from the body.  (Let others observe your frog before removing.)  
8.  The frog stores extra food at times of heavy feeding (in the summer) in the form of fat bodies.  When food is scarce, or during hibernation, the fat bodies provide energy for life processes.  They are necessary for the production of eggs and sperm in the spring breeding season.  The fat bodies will be yellow and finger-shaped.  They might be large or small.  Remove the fat bodies.   Mass of fat bodies:  ______g  What type of food condition do you think your frog might have been under & why?  _______________________________________________________

Once you have removed the eggs, if present, and the fat bodies if they are too massive.  Sketch where the organs are on the internal sketch.  Be sure to label anything that has an * next to it.  
9.  In the *pleural cavity, you will find two dark-red lungs.  They may be deflated, long and thin, or inflated like long, oval balloons.  Note that the lungs connect superiorly to the larynx and glottis.

10.  The frog has a three chambered *heart.  The two atria are the receiving chambers: one will receive oxygenated blood from the lungs, and one will receive deoxygenated blood from the body.  The ventricle, the pumping chamber, pumps the blood to the body.  Human have a four chambered heart; they have two ventricles, with one pumping blood to the lungs and the other pumping blood to the body.  Locate the heart.  It is in a triangular pericardial sac in the center of the body between the forelimbs.  It is basically like a clear membrane bag that surrounds the heart.  Open the pericardial sac.  You many now remove the heart.  Mass:  _________g  Use your scalpel and see if you can find the three chambers.  Where are the 2 smaller atria in relationship to the larger ventricle?  _____________________________________________
11.  The *liver is the largest organ in the frog’s body.  It is also the largest gland in the human body.  Find the greenish *gallbladder attached to the underside of the liver.  The gall bladder stores bile, a material that helps us digest fats.  Find the bile duct that connects the gall bladder to the intestine, where it drops off the bile.  

12.  Find the superior end of the digestive tract, the esophagus.  Trace the entire digestive tract starting with the esophagus, leading into the *stomach, emptying into the *small intestine (a small coiled tube), and ending with the *large intestine which them empties out of the body through the anus.  

12.  Find the *pancreas.  A feather-shaped organ located just behind the stomach.  The pancreas releases digestive fluids through the bile duct into the pancreatic duct.  14.  Remove the entire digestive tract, being careful not to damage any of the organs.  You will notice the mesentery, a thin, fan-shaped membrane that is holding the organs in place.  Notice the small blood vessels within the mesentery that are supplying blood to the organs.  With the mesentery, usually centered in the abdominal cavity between the stomach and the large intestine, you will find a small, spherical, dark-red *spleen.  The spleen is a holding area for blood.  It filters out old red blood cells and also helps with your immune system.  

15. Using a scissors open up the stomach.  What are the contents, and are there any abnormalities?  _______________________________________________________________ ________________________________________________________________________________________________________________________________________________________

16.  Open up the small and large intestine.  Describe how each differs in contents: ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

17.  The frog excretes 1/3 of its weight in urine each day because water is constantly entering the body through the skin. Urine is produced in the kidneys and passes through tubes to the cloaca (the last part of the large intestine).  Locate the reddish-brown *kidneys in the posterior abdominal region.  Describe how they appear: _____________________________________ __________________________________________________________________________

18.  If your frog is a male, find the testes on the near the kidneys.  They are yellowish, oval bodies connected to the kidneys by tubes.  If your frog is a female, find the coiled, white oviducts.
19.  Remove any remaining organs out of the frog.  You should now be able to find the backbone, or vertebral column.  Each bone is a vertebra.  The vertebral column encases the spinal cord.  Notice the string-like pairs of spinal nerves emerging from between the vertebrae. There are ten pairs of spinal nerves, try to find the large sciatic nerves leading to the muscles of the frog.
20.  Label the abdominopelvic region, the thoracic cavity, and the epigastric region in your internal diagram.

D) Toxicology

Ethanol:  Negative     

Acetne, Isopropanol and Methanol:  Negative

Blood Drug Screen
Amphetamines, antidepressants, barbiturates, benzodiazepines, cannabinoids, 
cocaine, etc....Negative

Propoxyphene:    Negative
Acetaminophen:    68 micrograms/mL
Promethazine:     Negative
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E) Histology No abnormalities are found in the tissue samples.  
The body is normally sewn shut at this point and normally at this point an autopsy is complete.  However, you have been asked by two of your colleagues if they could examine your patient as part of their special project.  The problem is that both doctors are currently working at two separate hospitals.  They have asked you to make a complete cut along the transverse plane through the patient.  Half is to be sent to Dr. Amphibian at Muddy Pond Hospital and the other half is to be sent to Dr. Salamander at St. Lake Muck Medical Center.  Show on your anterior frog diagram where you would make this cut with a dotted line.  

 F) Cause of Death Opinon  This summary should summarize what you think happened to cause the death of Hopper R. Frog.  Include information on probable time since death, cause and manner of death, Cause & manner of death- The cause of death to the best of my knowledge and belief is (a) Immediate cause -  (b) Due to -   (c) Which of the injuries are pre-mortem vs post-mortem? (d) Manner of causation of injuries  (e) Whether injuries (individually or collectively) are sufficient to cause death in ordinary course of nature or not?  Be sure to include data from the autopsy and use appropriate vocabulary.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________________________________________________

External Diagrams
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