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Biological Psychology - Fall 08 Laboratory

             Neuroanatomy of the Sheep Brain (Baaaa….)
Introduction
The purpose of this lab is to provide you with a 3-dimensional representation of a mammalian brain exposing you to one of the great methods of studying the brain: observation of its structure. Knowledge of basic neuroanatomy is a necessary prerequisite for the study of brain-behavior relationships. At the very least, informed study of behavior depends on familiarity with the basic structure of the nervous system, including its neuroanatomical subdivisions. One of the traditional methods of studying gross anatomy (anatomy of large structures and tissue areas) is dissection. In this lab you will be guided through what is called a sharp dissection via the use of a scalpel. The sheep brain is somewhat like a miniaturized and simplified version of the human brain, so your efforts in learning about the sheep brain will be applicable to what you already know about the human brain and will advance your future studies of brain-behavior relationships in general.  
Step#1

To prepare for examination and dissection of your brain you will need the following materials:
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· Sheep Brain (kept in 10% formalin)



· Dissection Tray





 
· Scalpel handle (#3) & blade (#10) 
· Gloves
Step #2

Prior to putting on your gloves, assemble your scalpel by attaching the sterile blade on the scalpel (for application of blade follow blade application instruction sheet). Put gloves on and remove your brain from the shrink wrap reusable bag. Open your reusable bag carefully making sure not to let the formalin spill out of the bag. Carefully remove your brain from the bag and place it on the dissecting tray. Place your bag right side up on your dissecting tray so that liquid will not spill out. You are now ready!

Before dissecting or cutting the brain in any way, you should identify and review all of the main structures and areas that are located on the exterior of the brain. This would include structures and areas which can be seen in dorsal, ventral, and lateral views of the brain. Also, structures and areas found inside, or in proximity to the brainstem should be identified and reviewed. Note: for the identification of the cruciate fissure/superior frontal sulcus it may be necessary to cut through the meninges. 
Notes:
Dorsal View

                                                                          

      




Locate the following:
· Longitudinal Fissure



· Meninges                                                                        
· Left and right hemispheres
· Sulci
· Gyri
· Lobes: frontal, occipital, parietal
· Cruciate fissure/superior frontal sulcus
· Cerebellar cortex
· Medulla Oblongata
· Spinal Cord
The two cerebral hemispheres are separated by the longitudinal fissure. Each hemisphere is divided into four major lobes. The frontal lobes are limited caudally by the cruciate fissure. The area caudal to the cruciate fissure is the parietal lobe whose line of separation from the more posteriorly placed occipital lobe is ill-defined. The temporal lobe in the sheep is very little developed in contrast to primates. In the sheep, it is represented by a slight bulge superior to the hippocampal gyrus. The cruciate fissure is somewhat variable in the sheep, and sometimes difficult to locate. However, the superior frontal sulcus is easily located. Parallelling the longitudinal fissure, the superior frontal sulcus divides the frontal poles into approximately equal left- and right-halves, and, if traced caudally, it is seen to "T-end" into the cruciate fissure. 

Step # 3
Ventral View



Locate the following:

· Capillary bed

· Pituitary

· Brain stem
· Oculomotor nerve (III ventricle)

· Infundibulum

· Olfactory Bulbs

· Optic Chiasm

· Dura Mater

· Optic Tract

· Trochlear nerve (IV)

Dissect out the pituitary 
Carefully dissect connective tissues from the caudal aspect of the pituitary and gently lift the pituitary mass from its caudal end. You should be able to see the III (oculomotor) cranial nerve pair attached to the ventral surface of the brain, on either side of the midline. These nerves are fairly broad, but quite flat, and may be difficult to see if they are lying down directly on the brain. Directly on the midline, anterior to the oculomotor nerves, you may find the thin stalk of the pituitary (the infundibulum) which connects the body of the pituitary to the base of the brain. Keeping the pituitary lifted away from the ventral surface of the brain, sever the two nerves (III) and the infundibulum as far away from the brain as you can. Carefully interrupt any other connective tissue present, lift the pituitary away, mark the caudal or rostral aspect of the pituitary (you'll forget), and set it aside. You can examine it later to see the difference between its anterior (rostral) and posterior (caudal) lobes. Continuing with the ventral aspect of your specimen, at its very rostral limit, locate the two light colored pad-like flaps of tissue which are the olfactory bulbs. Caudal to the olfactory bulbs, you should be able to find the cut stumps of the optic nerves (II). Follow these back and you'll see that they blend into an "X" on the midline. The fused part of the X is the optic chiasm. Caudal to the chiasm are the optic tracts, which are part of the ventral surface of the brain. 

Step #4
Dorsal/Caudal - A New Perspective



Locate the following:
· Arachnoid membrane

· Medulla

· Tela Chorioidea

· 4th ventricle

· Obex
· Choroid plexus
Place the brain on its ventral surface. Look down from the top at the most ventrocaudal point of the cerebellum. Carefully separate the caudal part of the cerebellum from the medulla; as you lift the cerebellum the arachnoid will rupture, and you should be able to see yet another membrane (or fragments of it); this is the tela chorioidea, forming the posterior roof of the 4th ventricle. Separate the cerebellum from the medulla until that membrane ruptures; the internal space revealed by this maneuver is the 4th ventricle. The caudal point at which the two sides of the tela choroidea come together is called the obex. This can be seen on the dorsal surface of the medulla and forms the caudal boundary of the 4th ventricle. Looking into the 4th ventricle, you may see some dark spongy tufts; these are pieces of choroid plexus.
Notes:

Step #5

Dorsal View 



Locate the following:

· Anterior medullary velum

· Superior Colliculus

· Inferior Colliculus

· Fourth Ventricle
Now look down over the rostral end of the cerebellum. Looking down from the top, carefully bend the cerebellum in a caudal direction. Looking further down the brain stem, you may be able to see the white membrane forming the rostral roof of the 4th ventricle, the anterior medullary velum. Separating the 2 hemispheres from the cerebellum locate the superior colliculus and the inferior colliculus (tectum). 
Step #6


Ventral Surface



Locate the following:

· Medulla
· Pons
· Trapezoid body
· Pyramidal tracts

· Ventral median sulcus

Carefully strip away any remaining arachnoid from the medulla. On the ventral aspect of the medulla a number of surface features can be readily seen: Note the longitudinal ridges coursing immediately on either side of the midline (marked by the ventral median sulcus); these are the pyramidal tracts. At the rostral end of the medulla, locate the band of transverse fibers paralleling the pons that form the trapezoid body. 

Notes:

Step #7


Ventral-Rostral 



Locate the following:

· Mammillary body

· Hypothalamus

· Cerebral peduncles
Inferior to the optic chiasm, locate the small, but distinct, protuberance lying on the midline; this is the mammillary body, and it marks the caudal limit of the hypothalamus, as seen from the ventral approach. The rostral border of the hypothalamus is unmarked by the optic chiasm, and the lateral boundaries are the medial edges of the cerebral peduncles. The general outline of the hypothalamus from the ventral aspect, takes on something of a diamond configuration. The remainder of the diencephalon (i.e., the thalamus) cannot be seen without sectioning the brain.

Step #8

Ventral-Rostral 




Locate the following:

· Rhinal fissure
· Hippocamal gyrus
Still viewing the brain from the ventral aspect, notice the fairly large, relative smooth masses of cortical tissue just lateral to the cerebral peduncles, extending, at the caudal limit, from the lateral-most part of the pons rostrally to include the olfactory bulbs. This mass of tissue is the rhinencephalon. The large rhinal fissure marks the lateral boundary of this region. The larger part, beginning at about the rostral/caudal level of the optic chiasm and proceeding caudally is the hippocampal gyrus. Within this gyrus resides the amygdala and part of the hippocampus (not visible without sectioning the brain) (image 13).  

Notes:

Step #9 – CUTTING!




Make a midsagittal cut by placing your forefinger and middle finger (of your non-dominant hand) on the left
and right hemispheres respectively. Pick up the scalpel with the other hand and position it at the longitudinal fissure toward the posterior end of the brain with the sharp end of the blade away from your body. Put slight pressure on each hemisphere by pressing down with your two fingers and very gently draw the scalpel down the longitudinal fissure toward the anterior end of the brain using short strokes, cutting through the remaining meninges connecting the two hemispheres. Do not cut into the brain tissue or plunge the scalpel into the longitudinal fissure. Continue cutting through the meninges toward the anterior end of the sheep brain. Once completed, gently bend the hemispheres down, opening the longitudinal fissure (do not tear the hemispheres apart). You should be able to see the corpus callosum, a thick white band of tissue deep within the longitudinal fissure.
Return you fingers to their original positions on the left and right hemispheres. Place pressure on each hemisphere, insert the scalpel into the longitudinal fissure toward the posterior end of the sheep brain and carefully separate the two hemispheres by drawing the scalpel toward the anterior end of the brain. You are going to bisect the brain along the orientation of the longitudinal fissure. Align the brain so that it is not angled and you will achieve a symmetrical cut. Bisect the frontal lobes, optic chiasm, the mammillary bodies, the pons, cerebellum and the medulla. Try to cut with one smooth slice, using enough pressure to cut with one smooth pass of the blade. Arrange each hemisphere in the dissecting tray so that the midsagittal surface is facing up. Use the left hemi for the following steps.  Place the right hemi to the side for latter dissection of the hippocampus. 
The Medial Face
Locate the following:

· Lateral ventricles



· 3rd & 4th ventricles                                                                        
· Cerebral aqueduct
· Tectum
· Tegmentum
If you are fortunate enough, you may be able to see the central canal of the caudal medulla and spinal cord as it moves rostrally and opens up under the cerebellum, becoming the 4th ventricle (cerebrospinal fluid actually tends to run caudally in the ventricular system). The 4th ventricle is continuous with the cerebral aqueduct of the midbrain. Tissue dorsal to the middle of the aqueduct is the tectum, and ventral to its middle, is the tegmentum.  The cerebral aqueduct opens up into the 3rd ventricle which in turn is continuous with the two lateral ventricles that run out into each cerebral hemisphere.  (15)
Notes:

Step #10

Medial Face

Locate the following:

· Corpus callosum

· Genu of the corpus callosum

· Splenium of the corpsu callosum

· Mass intermedia

· Pineal gland

The relationship between the 3rd ventricle and the thalamus is somewhat unusual. Most of the medial portions of the two thalami are fused in a structure called the massa intermedia. Where this fusion exists, of course, there can be no ventricular space. Consequently, the 3rd ventricle must run around the massa intermedia. In the vicinity of the massa intermedia, the lateral walls of the 3rd ventricle are formed by the unfused medial nuclei of the two thalami. Ventrally the lateral walls of the 3rd ventricle are formed by the medial nuclei of the hypothalami. 
At about 10 o'clock from the massa intermedia (assuming the brain is horizontal with the ventral side up), locate the small piece of tissue that is just outside the 3rd ventricle. This is the pineal gland (Yes…the seat of the soul). If you cannot see the gland in your left hemisphere, remember the pineal gland is a unistructure and in your midsaggital cut you may have left it intact in the other hemisphere. Looking at the most ventral part of the 3rd ventricle, you should be able to appreciate how it extends down into the hollow stalk attaching the pituitary and hypothalamus (the infundibulum). Just caudal to this region, you will find the cut surface of the mammillary body. Just rostral to this region, you will find the cut surface of the optic chiasm. The corpus callosum is the very prominent collection of axons that extends for some distance along the medial face of the cerebral hemispheres. At the rostral end, it curves ventrally and caudally, virtually making a 180ø turn. The area of turning is called the genu, and if you look carefully (with a perfectly cut brain), you will see that the caudal extending portion of this bend comes to a point and ends; this is the rostrum. At the caudal end of the corpus callosum it can be seen that a similar 180ø turn is made; this bend is the splenium. The main "body" of the corpus callosum runs between these two turns. (16)
Step #11

Rostral Medial Face

Locate the following:
· Corpus callosum

· Genu & splenium

· Massa intermmedia

· Pineal gland

Immediately dorsal to the body of the corpus callosum (i.e., that part between the splenium and genu) locate the crease that forms the callosal sulcus. The cortical outfolding just dorsal to the callosal sulcus is the cingulate gyrus, which, in turn, is bounded dorsally by a crease, the cingulate sulcus. Follow the cingulate gyrus caudally, and you will find that it courses ventrally and laterally, eventually becoming continuous with the hippocampal gyrus that we saw on the ventral surface of the rostral brain. Just inferior to the genu and rostrum of the corpus callosum is a region of medial face cortex called the septal area. At the caudal edge of the septal area, you should be able to locate the small, light-colored dot which is a cross-section of the anterior commissure. Just inferior to the attachment point of the pineal body, there is a much smaller (you won't be able to see it here, but it may appear in cross-section) bundle of decussating fibers called the posterior commissure. If the bisection of the brain was exactly on-center, there will be a membrane extending ventralwards from the body of the corpus callosum, the septum pellucidum, which separates the two lateral ventricles from each other. The fornix is a bundle of fibers that parallels the corpus callosum through much of its course. You can find the body of the fornix lying about midway between the massa intermedia and the body of the corpus callosum. (17). 
Step #12
Time for a Little Digging
Locate the following structures:

· Mammillary body

· Body of the fornix

· Mammillothalamic tract

· Column of the fornix

You are about to scrape away part of the medial face of one of your brain halves. Choose your half wisely. If your cut is off center, be certain that the structures we are interested in are still in the half you choose to scrape, they don't lie far from the midline. The most caudal part of the fornix is made up, in part, of decussating fibers called the hippocampal commissure (also known as the commissure of the fornix), which interconnect the two hippocampi. The more rostral part of the structure is made up of fibers largely originating in the hippocampi, paralleling the midline, and these are called the body of the fornix. Just dorsal to the anterior commissure, the fibers of the body of the fornix separate into two distinct bundles of fibers which move just lateral to the midline, forming the columns of the fornix. Some cell bodies in the mammillary body send their axons to the dorsal anterior thalamus through the mammillothalamic tract, which lies just beneath the medial face of the hemisphere. Use a scalpel, and, holding the blade at a right angle to the medial face of the hemisphere, very carefully scrape away the tissue between the anterior commissure and the mammillary body in order to uncover the column of the fornix, which will appear as a distinct white line arcing ventrocaudally from the body of the fornix. Next, do the same thing in the area between the mammillary body and the dorsal anterior part of the massa intermedia, uncovering the mammillothalamic tract (18). 

Step #13
Internal Structure of the Cerebellum
Locate the following structures:

· Arcuate fibers 

· Arbor vitae

· Gray & white matter

Note the internal structure of the cerebellum. The thick core of myelinated axons branching out into separate folia, reminiscent of a tree (arbor vitae), or cauliflower florets (19) are the arcuate fibers. Locate gray and white mater.
Below are pictures and diagrams that will help you remember where structures are located within the sheep brain:  
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[image: image1.wmf]1. cerebrum
2. lateral ventricles  
3. third ventricle  
4. cerebral aquaduct  
5. fourth ventricle  
6. pons  
7. cerebellum  
8. arbor vitae  
9. medulla oblongata 
10. genu of corpus callosum  
11. body of corpus callosum  
12. splenium of corpus callosum  
13. fornix  
14. massa intermedia  
15. optic chiasma  
16. pituitary gland
17. infundibulum 
18. mammillary body 
19. superior colliculus 
Step #14
Dissection of the hippocampus

Use the right hemi for this dissection. Remove the septum pellucidum and, while looking into the lateral ventricle, draw apart the corpus callosum and the underlying body of the fornix. The hippocampus is located in the floor of the posterior horn of the lateral ventricle.  Refer to Figure 2.19 showing you to cut through the splenium of the corpus callosum. Continue this incision laterally and ventrally cutting from the ventricular wall back into the hippocampal gyrus (see Figure 2.19) and cerebral cortex along the posterior and outer border of the hippocampus for its entire length down to the tip of the hippocampal gyrus. Now, spread apart the dorsal and ventral portion of the hemisphere to reveal the position of the hippocampus within the lateral ventricles (see Figure 2.21).  Note the shape of the circular crescent shape of the hippocampus (see Figure 2.26)   
Step #15 : YEAH! You have just completed the lab. The sheep brain lab is complete. Place your brain specimen in the bucket provided.  Also pour the remaining formalin from the zip lock bag into the bucket. Leave all other materials (scalpel & bag) on your tray, and take to the sink area next to Dr. Sumaya’s office (the class will go to sink room in groups of 4).  In sink room, dump all materials in the trash (ALL materials must be dumped in the trash can, do not throw any materials into sink), and Dr. Sumaya will remove your blade from the scalpel and place the blade in Sharpee container located in the sink area. Clean and rinse tray placing it upside down on the counter to let dry.  Clean scalpel base and leave to dry. Toss gloves in the trash and wash your hands with soap provided.  
Lab #2 Assignment - Questions to Address:

· How is the sheep brain different and/or similar to the human brain?  Discuss at least 5 differences and 5 similarities.  
· For each you need to hypothesize why the differences exist or why the similarities exist. You need to provide sourses that support your hypotheses 

Write the paper with APA format in mind.  I want a title page, the discussion and a reference page.   
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