NERVOUS SYSTEM LAB (PART II)

Objectives:

1. Locate the parts of a nerve (listed below) on anatomical models and microscope slides.

2. Locate and identify the origins of a spinal nerve (listed below) on spinal cord models and microscope slides.

3. Identify the spinal nerves on models and diagrams.

4. Identify the nerve plexuses on models and diagrams.

5. Locate and identify the cranial nerves on brain models and diagrams.

6. State the primary function of each of the cranial nerves.

7. Use correct dissecting techniques to observe the major structures in the sheep brain.

8. Locate and identify the major parts of the brain (listed below) on sheep brains.

Materials:

· nerve models

· brain models

· spinal cord models

· spinal cord slides

· preserved sheep brains

· goggles

· disposable gloves

· blunt metal probes

· forceps

· dissecting pans

· scalpels

NERVE STRUCTURE:

A nerve is a bundle of nerve axons in the peripheral nervous system. Each nerve consists of many axons (nerve fibers) arranged in parallel bundles and enclosed by connective tissue. Almost all nerves contain both myelinated and unmyelinated sensory and motor fibers. 

Be careful not to confuse the following terms: a neuron is a nerve cell, a nerve fiber is a long axon, and a nerve is a group of axons (group of nerve fibers).

1. Locate and identify the parts of a nerve (listed below) on the anatomical models and microscope slides. 

_____ nerve fibers (These are individual axons)

_____ endoneurium (en-do-NOO-rē-um) (This is a delicate layer of areolar tissue with capillaries. the endoneurium surrounds each nerve fiber (axon) within a nerve.)

_____ nerve fascicles (FAS-ih-kl) (These are groups of nerve fibers (axons) bound into bundles.)

_____ perineurium (per-i-NOO-rē-um) (This is a layer of epithekum and collagen fibers that surrounds each nerve fascicle.)

_____ epineurium (ep-i-NOO-rē-um) (This is a layer of dense irregular connective tissue that binds the fascicles together into a nerve. It surrounds  the entire nerve.) 

Origins of a Spinal Nerve:

There are 31 pairs of spinal nerves that connect the central nervous system to muscles, glands, and receptors. Each spinal nerve is formed from the union of thousands of motor and sensory axons. 

After leaving the intervertebral foramen, a typical spinal nerve almost immediately splits into branches, termed rami.

1. Locate and identify the origins of a spinal nerve on spinal cord models and microscope slides (see list below). 

_____ dorsal roots (also called posterior roots) (The dorsal roots contain sensory axons only. The cell bodies of these sensory neurons are located in a posterior root ganglion.)

_____ dorsal root ganglia (also called posterior root ganglia) (singular = ganglion) (The cell bodies of the sensory neurons in the dorsal roots are located here in the dorsal root ganglia. Each ganglion is attached to the dorsal root. They carry sensory signals to the dorsal gray horn of the spinal cord)
_____ ventral roots (also called anterior roots) (The ventral roots contain motor axons only that lead to muscle or glands. These motor axons arise from cell bodies in the anterior and lateral horns of the spinal cord)

_____ spinal nerves (Each ventral root and its corresponding posterior root unite within the intervertebral foramen to become a spinal nerve.)
_____ dorsal rami (also called posterior rami) (singular = ramus) (The dorsal ramus is the smaller of the two main branches. It innervates the deep muscles of the back and the skin of the back.)

_____ ventral rami (The ventral ramus is the larger of the two main branches. It splits into multiple other branches, which innervate the anterior and lateral portions of the trunk, the upper limbs, and the lower limbs. Many of the anterior rami go on to form nerve plexuses.) 

_____ gray ramus communicantes (These are additional rami which contain axons associated with the autonomic nervous system.)

Spinal Nerves:

The spinal nerves connect the central nervous system to muscles, glands, and receptors. Each spinal nerve is formed from the union of thousands of motor and sensory axons. They are organized into the 5 groups listed below. They are named according to their point of issue from the vertebral column. 

1. Identify the spinal nerves on models and diagrams. 
_____ cervical nerves (8 pairs; designated C1-C8) (The first cervical pair lies superior to the first vertebra, and the last cervical vertebra exits inferior to the seventh cervical vertebra.) 

_____ thoracic nerves (12 pairs; designated T1-T12.) (These nerves exit below the vertebra of the same number.) 

_____ lumbar nerves (5 pairs; designated L1-L5) (These nerves exit below the vertebra of the same number.)
_____ sacral nerves (5 pairs; designated S1-S5) (These nerves exit below the vertebra of the same number.)

_____ coccygeal nerves (1 pair; designated Co1)

nerve plexuses:

Branches of many of the spinal nerves form complex networks called plexuses. The ventral rami of all spinal nerves except T2-T12 branch and join one another lateral to the vertebral column, forming nerve plexuses. 

1. Identify the nerve plexuses below in diagrams. 
_____ cervical plexus (Anterior rami of nerves C1-C4 form the cervical plexus, which innervates  the skin and muscles of the neck and the diaphragm.)

_____ brachial plexus (Anterior rami of nerves C5-T1 form the brachial plexus, which innervates the skin and muscles of the arms)

_____ lumbar plexus (Anterior rami of nerves L1-L4 form the lubar plexus)
_____  sacral plexus (Anterior rami of nerves L4, L5, and S1-S4 form the sacral plexus which innervates the lower limbs)

CRANIAL NERVES:

There are 12 pairs of cranial nerves that connect to the brain. Cranial nerves are part of the peripheral nervous system (PNS). They are axons that carry sensory information, motor commands, or both (mixed).   The Roman numerals indicate their order of appearance from the brain, from front to back.

1. Identify the cranial nerves on brain models and diagrams. 
_____ I (Olfactory) 

_____ olfactory bulbs

_____ olfactory tracts

_____ II (Optic) 
_____ optic chiasm
_____ optic tract

_____ III (Oculomotor)
_____ IV (Trochlear) (TRŌK-lē-ar)

_____ V (Trigeminal) (trī-JEM-ih-nal)

_____ VI (Abducens) (ab-DŪ-senz)

_____ VII (Facial) 

_____ VIII (Vestibulocochlear)

_____ IX (Glossopharyngeal) (glos-ō-fah-RIN-jē-al)

_____ X (Vagus) (VĀ-gus)

_____ XI (Accessory)

_____ XII (Hypoglossal) (hī-pō-GLOS-al)
2. State the primary function of each of the cranial nerves. (See mnemonic and table below) 

	_____ I (Olfactory) 
_____ II  (Optic) 
_____ III (Oculomotor)
_____ IV (Trochlear) (TRŌK-lē-ar)

_____ V (Trigeminal) (trī-JEM-ih-nal)

_____ VI (Abducens) (ab-DŪ-senz)

_____ VII (Facial) 

_____ VIII (Vestibulocochlear)

_____ IX (Glossopharyngeal) (glos-ō-fah-RIN-jē-al)

_____ X (Vagus) (VĀ-gus)

_____ XI (Accessory)

_____ XII (Hypoglossal) (hī-pō-GLOS-al)
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(Another mnemonic is: On Occasion Our Trusty Truck Acts Funny-Very Good Vehicle Any How)

	Number
	Name
	Type
	Primary Function

	I
	Olfactory 
	Sensory
	Olfaction (smell)

	II
	Optic 
	Sensory
	Vision

	III
	Oculomotor 
	Motor
	Movement of eye and eyelid; focusing of eye; change in pupil size



	IV
	Trochlear 
	Motor
	Movement of eyeball

	V
	Trigeminal 
	Sensory & Motor
	Touch, pain, and temperature information from face; 

movement to chew food

	VI
	Abducens
	Motor 
	Movement of eye

	VII
	Facial 
	Sensory & Motor
	Sense of taste; movement of face (facial expressions); secretion of saliva and tears

	VIII
	Vestibulocochlear 
	Sensory
	Sense of hearing and balance 

	IX
	Glossopharyngeal 
	Sensory & Motor
	Sense of taste, movement of swallowing, gag reflex, secretion of saliva

	X
	Vagus 
	Sensory & Motor
	Visceral organ sensations; action/movement of visceral muscles and glands (heart, digestive tract, etc)

	XI
	Accesssory 
	Motor
	Movement of head and shoulder, swallowing

	XII
	Hypoglossal 
	Motor
	Movement of tongue to allow speech and swallowing


SHEEP BRAIN:

Because of its size and availability, the sheep brain is often used to study the structures of the human brain. The sheep brain is smaller than the human brain, but most of the structures are analogous.

1. Examine the surface of the brain for the meninges. The outermost layers of these membranes may been lost during removal of the brain from the cranial cavity.  

_____ dura mater (thick, opaque outer layer)

_____ arachnoid mater (delicate, transparent middle layer that is attached to the undersurface of the dura mater)

_____ pia mater (thin, vascular layer that adheres to the surface of the brain)

2. Gently pull any remaining dura mater from the surface of the brain.

3. Place the sheep brain such that the ventral surface is facing down in the dissecting tray. Locate the following areas or parts of the brain: 

_____ cerebrum
_____ right/left cerebral hemispheres 

_____ cerebellum
_____ medulla oblongata

_____ spinal cord (if present)
4. With your hands, gently separate the cerebral hemispheres along the longitudinal fissure. Expose the corpus callosum. It is a band of white fibers within the fissure that connects the two hemispheres.

_____ corpus callosum 

5. With your hands, bend the brain so that you separate the cerebrum from the cerebellum along the transverse fissure. Identify the corpora quadrigemina, the four swellings immediately anterior to the cerebellum. Find the pineal body, which is located at the anterior end of the corpora quadrigemina. 

_____ corpora quadrigemina (made up of the 2 superior colliculi and 2 inferior colliculi)

_____ pineal body 

6. Turn the brain over so that its ventral surface is upward. Locate the olfactory bulbs. Posterior to the olfactory bulbs you should notice an X-shaped structure. The crossing point is the optic chiasma. The anterior portions of the X are the optic nerves. The portions receding from the chiasma into the brain are the optic tracts.

_____ olfactory bulbs
_____ optic chiasma
_____ optic nerves
_____ optic tracts
7. With a sharp scalpel, bisect the structures of the brain along the longitudinal fissure so that you end up with a right and left halves. Carefully cut the corpus callosum as you do this. Continue through the pons, medulla, and other internal structures until you have completely separated the right and left sides of the brain. 

8. Locate the corpus callosum on one of the halves. Then locate the parts of the brain and the ventricles listed below.

_____ pineal body 

_____ thalamus

_____ hypothalamus

_____ pituitary gland

_____ midbrain 

_____ corpora quadrigemina (made up of the 2 superior colliculi and 2 inferior colliculi)

_____ pons

_____ medulla oblongata

_____ cerebellum

_____ lateral ventricles
_____ third ventricle (run your blunt probe along the underside of the thalamus to find it)
_____ fourth ventricle
_____ cerebral aqueduct

9. Clean up your area as follows:

a. Any dissected materials to be discarded must be placed in the “Scrap Bucket,” NOT in the sinks or regular trash.

b. Gloves and paper towels can be thrown in the regular trash.

c. Rinse your tray and pace on the drying rack.

d. Rinse and dry your dissecting equipment.

e. Replace your dissecting equipment where you found them.

f. Clean off your counter with disinfectant spray.
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