Fetal Pig Dissection

Background:
Mammals are vertebrates having hair on their body and mammary glands to nourish their young. The majority are placental mammals in which the developing young, or fetus, grows inside the female's uterus while attached to a membrane called the placenta. The placenta is the source of food and oxygen for the fetus, and it also serves to get rid of fetal wastes. The dissection of the fetal pig in the laboratory is important because pigs and humans have the same level of metabolism and have similar organs and systems. Also, fetal pigs are a byproduct of the pork food industry so they aren't raised for dissection purposes, and they are relatively inexpensive.  You will examine the external anatomy and then, by dissection, study the internal structure and function of several mammalian body systems. Complete answers 1 a and b.
Objectives:
* Identify important external structures of the fetal pig.
* Identify major structures associated with a fetal pig's digestive, respiratory, circulatory, and urogenital systems.
	Cm
	Approximate Age

	10 mm
	21 days

	30 mm
	49 days

	40 mm
	54 days

	220 mm
	100 days

	300 mm
	115 days (full term)


Part A - External Anatomy

1. Obtain a fetal pig.  Lay the pig on its side in the dissecting pan and locate dorsal, ventral & lateral surfaces. Also locate the anterior and posterior ends.  
2.  A fetal pig has not been born yet, but its approximate age since conception can be estimated by measuring its length. Measure your pig's length from the tip of its snout to the base of its tail. Use the length/age chart to determine the age of your fetal pig & answer number 2.
4.  Examine the pig's head. Locate the eyelids and the external ears or pinnae. Find the external nostrils (nares). Open the mouth and inspect the tongue and teeth. Examine the tongue and note tiny projections called sensory papillae.  Examine the teeth of the pig. Canine teeth are longer for tearing food, while incisor are shorter and used for biting. Pigs are omnivores, eating plants and animals. Complete number 3 on your answer sheet. 

4. Study the pig's hind limbs and forelimbs and examine the pig's toes. Complete number 4 and 5 on your answer sheet. 
5.  Locate the umbilical cord. Examine the umbilical cord.  With scissors, cut across the cord about 1 cm from the body. Examine the 3 openings in the umbilical cord (three blood vessels that emerge from the umbilical cord). The largest is the umbilical vein, which carries blood from the placenta to the fetus. The two smaller openings are the umbilical arteries which carry blood from the fetus to the placenta. 

6. Determine the sex of your pig by locating the urogenital opening through which liquid wastes and reproductive cells pass. In the male, the opening is on the ventral surface of the pig just posterior to the umbilical cord. In the female, the opening is ventral to the anus. Record the sex of your pig (number 6 on the answer sheet).

7. Place the pig on its back in the dissection pan and one end of string around a forelimb.  Pass the string under the pan and tie the other end of string to the other forelimb.  Tie the hind limbs in the same way.

8. With dissecting scissors, make the incisions shown in figure 1.  Start cutting at the top of point 1, shown in the figure, and cut towards the umbilical cord, cut slowly through the skin and underlying muscles – be careful not to damage the internal organs lying beneath.
[image: image1.png]


9.  Next, make incisions 2, 3, and 4.  To free the flap formed by the incision 2, cut through the umbilical vein that runs from the umbilical cord to the liver.  After cutting this vein, pull the flap back between the hind legs, but do not cut it off.  Then gently spread apart the flaps formed by incisions 3 and 4 to expose the abdominal cavity.  Dissecting pins may be used to hold back the flaps formed by the body wall.
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10. The organs of the abdominal cavity are covered by a membrane called the peritoneum.  Cut through the peritoneum with scissors and use forceps to pull it aside.  You should now be able to see the abdominal organs.

Part B: The Digestive System
1.  Pin the flaps of the body wall to the pan using dissecting pins.  NOTE: as you proceed through the dissection, do NOT remove any body organs unless you are told to do so.

2.   Locate the diaphragm, a sheet of muscle that separates the abdominal cavity from the thoracic cavity. Find the most obvious structure in the abdominal cavity, the brownish-colored liver. This is the largest organ in the abdominal cavity.  Notice that the liver is divided into lobes.  Raise the right lobe (the pig’s right side) and locate the tall bladder, a small, greenish sac partly embedded in the liver.  The gall bladder stores bile, a secretion of the liver that functions in the digestion of fats.  Now find the bile duct, a thin tube that carries bile from the gall bladder to the small intestine.  Complete number 1a and b on the answer sheet.
3.  Look under the left lobe of the liver and locate the stomach, a large saclike organ.  Find the esophagus, which joins the stomach at the anterior end.  Then locate the beginning of the small intestine at the other end of the stomach.

4.  With scissors, cut the stomach open lengthwise. The stomach may not be empty because fetal pigs swallow amniotic fluid. Use a probe to locate the cardiac valve, which separates the stomach from the esophagus. Food moves down the esophagus by muscular contractions after being softened by saliva in the mouth.   Also locate the pyloric valve where the stomach and small intestine join. Fetal pigs receive their nourishment from their mother through the umbilical cord. Complete numbers 2 and 3 on the answer sheet.
5.  Notice the elongated, reddish-brown spleen along the left edge of the stomach.  Although the spleen lies in the abdominal cavity, it is not a digestive organ.  The spleen stores blood and breaks down worn-out red blood cells.  Locate the flat whitish pancreas lying directly below the stomach.  The pancreas is held in place by a thin tissue called mesentery.  The pancreas secretes digestive enzymes into the small intestine through the pancreatic duct. Complete number 4 on the answer sheet.
6.  Notice the coiled small intestine.  This organ completes digestion and absorbs the digested food into the bloodstream.  The first 3 to 4 cm of the small intestine below the stomach is the duodenum. Pancreatic juice (made by the pancreas) and bile (made by the liver and stored in the gall bladder) are add to food here to continue digestion.  Follow the small intestine from the duodenum to where it joins the large intestine.  Notice that it is held in place by mesentery.  Also notice the many blood vessels running through the mesentery which absorb the nutrients broken down (in the small intestine) during digestion into the blood stream to transport throughout the body. Complete number 5 and 6 on your answer sheet.
7. Where the small intestine and the large intestine join, locate a fingerlike pouch called the cecum.  In humans and pigs the tip of this pouch is the appendix.  Trace the large intestine toward the posterior end.  Where it passes from the abdominal cavity to the anus, it enlarges and becomes the rectum.  

8.  Using scissors, remove the liver, stomach, intestines, spleen, and pancreas.  Uncoil the small and large intestines and measure their lengths.  Cut through a small section of the small intestine and observe the inner lining.  Complete answers 7 and 8 on your answer sheet.
Part C: The Thoracic Cavity
1.  The major organs of the respiratory and circulatory systems are found in the thoracic cavity.  To expose these organs, pull back the flaps of the tissue formed by incision 1. ( Figure -1).  Then open the thoracic cavity by using scissors to cut through the rib cage in the direction of the chin.  Notice that a muscular sheet, the diaphragm, separates the abdominal cavity from the thoracic cavity.  Clip the diaphragm from the body wall, and use dissecting pins to pin back the skin, ribs, and muscles to expose the underlying organs. Complete question 1 on the answer sheet. 
2.  Notice that the heart in the middle of the thoracic cavity is covered by a transparent membrane called pericardium.  The thymus gland may also partially cover the heart.  Cut away the pericardium and as much of the thymus as necessary to observe the heart.  Identify the four chambers found in mammalian hearts.  The right atrium and left atrium, on top, collect blood to the lungs and other body parts.  The ventricles are located on the bottom. Complete question 2 on the answer sheet. 

3.  Locate the two large veins that enter the right atrium on the dorsal surface.  These veins are the anterior vena cava and posterior vena cava, which return blood to the heart from the anterior and posterior parts of the body.  You will probably need to lift the heart and rotate it toward you right to see where the veins enter the right atrium.  Then locate the pulmonary veins, which return the blood from the lungs to the heart.  Complete question 3 on the answer sheet. 

4.  Find the pulmonary artery, which leaves the right ventricle to carry blood to the lungs. Trace it to the point where it branches to each lung.  Under the pulmonary artery locate the aorta.  This large artery carries blood from the left ventricle to the rest of the body.  Locate a short vessel connecting the pulmonary artery and the aorta.  This blood vessel, called the ductus arteriosus, allows blood to bypass the lungs before birth.  Next locate to coronary arteries and coronary veins, supplying blood flow to and from the heart, on the surface of the heart.  Complete questions 4 & 5 on the answer sheet. 

5.  Use scissors to cut the blood vessels attached to the heart, and remove the heart from the body.  With a scissors or scalpel, cut the heart in half along the midline.  CAUTION: Be extremely carful not to cut your fingers with the scalpel while you keep the heart steady.  Study the internal structure of the heart, and try to locate the valves between the chambers.  These valves prevent the backflow of blood from the ventricles to the atria.  
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6. Now look at the pair of spongy lungs, which surround the heart.  Then locate the trachea, or windpipe, in the neck region.  Notice that the trachea branches into each lung.  Also notice that the anterior end of the trachea is enlarged.  This enlarged area is the larynx, or voice box, containing the pig’s vocal cords.  Also locate the reddish thyroid gland lying posterior to the larynx.  This gland produces hormones that regulate metabolism.  Complete question 7 on the answer sheet. 

7. Cut the skin and the muscle layers at the side of the mouth so that it can be opened wider.  At the back of the mouth is the pharynx, a passageway leading to the trachea and esophagus.  Find the opening called the glottis, through which air enters the larynx.  Also locate the epiglottis, a small flap of cartilage that covers the entrance to the glottis.  Complete question 8 on the answer sheet. 
Part D: The Urogenital System

1. The organs of the excretory and reproductive systems lie in the same part of the body, and some of them share common passageways.  For this reason they are often studied together as the urogenital system.

2. Locate the dark, bean-shaped kidneys lying on the dorsal body wall.  You may have to remove the peritoneum or fat surrounding the kidneys to get a better view.  The kidneys remove wastes from the blood and concentrates to into urine.  Then find the renal arteries and renal veins.  The renal arteries branch off the aorta and bring blood to the kidneys.  The renal veins lie below the renal arteries.  They carry filtered blood from the kidneys to the posterior vena cava, which in turn brings blood back to the heart.  Complete number 1 and 2 on the answer sheet.  
Part E:  Nervous System

1. Remove the skin and muscles from the head and carefully remove the bone and cartilage from the skull.  Use a scalpel to remove skin and muscles and sharp-pointed scissors to chip away the skull bone bit by bit.  Be patient, this process may take a while. 

2. Note the membranes, the meninges, which cover the brain.  The outermost layer is called the dura mater.  Remove the dura mater and note the finer layer called the pia mater. 

3.  Locate the cerebrum.  This is the largest part of the brain and has two hemispheres separated by a long fissure (creating left and right halves).  The surface of the cerebrum has small hills, called gyri, and valleys called sulci.  The cerebrum mainly functions with sensory and motor functions and is also associated with memory and reasoning.  In the pig, it is much smaller than in the human.  The longitudinal fissure separates the right and left hemispheres. 

4.  Locate the corpus callosum.  This whitish band connects to two hemispheres.  You may need to separate (pull apart) the brain to find this band. 

5.  Find the cerebellum, which is a large mass that lies behind the cerebrum.  The cerebellum functions in the coordination and balance.  The transverse fissure separates the cerebrum from the cerebellum.  The cerebellum also has a right and left side, separated by a fissure called the vernis. 

6. The medulla oblongata is located at the posterior part of the brain and is connected to the spinal cord. 

7.  Locate the lobes of the brain.  The frontal lobe is found toward the anterior just in front of the central sulcus.  It functions for thinking and problem-solving.  The parietal lobe is located behind the central sulcus, and it is concerned with perception of stimuli.  The occipital lobe is at the back of the brain and controls many aspects of vision.  The temporal lobe is located below the lateral fissure and functions in hearing and memory.  Locate all the fissures and lobes on the pig’s brain. Complete number one on answer sheet.
8.  Use a scalpel to cut away the skin and muscles that cover the vertebral column of the pig.  Gradually shave away the bone with the scalpel until the spinal cord is exposed. 

9. Find the cervical enlargement (near the neck) and the lumbar enlargement (near the lower back).  These areas of the spinal cord are enlarged because of the many nerves that enter and leave this area (to go to the arms and legs). Answer question 2.
10. Observe the spinal nerves.  There are 33 pairs of spinal nerves which are divided into 8 cervical (neck), 1 thoracic (upper back), 7 lumbar (lower back) and 4 sacral (tail).  You may not be able to find every single one, but careful dissection of the specimen should expose a few of them in each area. 

11. When you’ve found a good example of a spinal nerve, note the small bulb associated with it.  This is the dorsal root ganglion, which encases the nerve cells.  Trace this nerve as far as you can into the body. 
 










Figure 1





Aortic arch (aorta)





Cranial vena cava





Right atrium





Pulmonary artery





Left atrium





Right ventricle





Coronary artery and vein





Left ventricle





Caudal vena cava





Aortic arch (aorta)





Cranial vena cava





Right atrium





Pulmonary artery





Left atrium





Right ventricle





Coronary artery and vein





Left ventricle





Caudal vena cava








