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>> Okay, Bio 231, Monday, April 7th.  You had your test last time.  It’s graded; your grades are on blackboard.  If you want to take a look at the test or your Scantron, stop by my office during office hours and you can take a look at it.  Let’s see, what else?  The lecture notes are online, something else I put online too. I forget.
>> What’s the password? [INDISTINCT] homework.
>> Oh, yeah homework, I got to get some homework up there, probably, Wednesday night.  I’ll get some homework up online for you, as well as the study guide for the next test.  All right?  But I won’t be able to get to that until Wednesday night.  So, any questions on Peripheral Nervous System?  What is the Peripheral Nervous System?  What is the Peripheral Nervous System?  What’s an easy way to think about the Peripheral Nervous System?  
>> [INDISTINCT] sensory and motor.
>> Yeah, sensory and motor, and in particular, it’s everything that is outside the Central Nervous System. So, it’s everything outside the brain and spinal cord.  That’s probably a real good way to remember that.  And remember, Peripheral Nervous System has two divisions of nerves that enter or leave the Central Nervous System.  What are the two general divisions?  
>> Cranial.

>> Cranial versus spinal nerves, cranial versus spinal nerves and the spinal nerves exit the brain or leave the brain or enter the brain. The spinal nerves enter or leave the spinal cord.  Okay.  All right.  So, you know I just remembered some other things.  On that test, there were two questions that I give like extra credit for it if you got wrong.  One was the smooth muscle question.

>> Yeah.

 >> And one was, I think, the heart.  Those two, they were back to back questions.  Okay?  But everything else, I think, was graded properly.  Okay.  Well, so let’s get out to cranial nerves.  So, cranial nerves originate or enter the Central Nervous System via the brain and how many are there?  There are twelve, right?  So, they each have a number and they each have a name.  So, you got to know the names and the numbers, and the general functions of each and the functions that are on the handout that you have.  The lecture notes are the functions I want you to know, because many of the cranial nerves have maybe 15 or 20 functions and I don’t want you to memorize each one of those but at least some important ones.  Okay.  So, some of these cranial nerves are purely sensory like the nerve for vision, that is an afferent nerve.  There’s no motor part to that whatsoever, so it’s purely sensory.  The same for touch and pain, that’s the cranial nerve number one, two and eight (CN-I, CN-II, and CN-VIII).  Some are motor, which means traffic is leaving the Central Nervous System and these go to skeletal muscles of the head and neck.  Not anywhere on the thorax, that’s cranial nerves three, four, six, eleven and twelve (CN-III, CN-IV, CN-XI, and CN-XII).  All right?  And some are parasympathetic motor, three, seven, nine and ten (CN-III, CN-VII, CN-IX, and CN-X) and, in particular, ten, I want you to know.  All right?  So, parasympathetic motor, that means that it is autonomic, parasympathetic nervous system is part of the autonomic nervous, that’s the next chapter that we’re going to get to.  And so, the autonomic nervous does not innervates skeletal muscle but it innervates these three effectors.  It’s going to be cardiac muscle, smooth muscle and glands.  These are things you don’t have control over.  And this is kind of interesting because there are some of these cranial nerves that are mixed, that means that it has both afferent and efferent signals as well.  All right?  So, five, seven, nine, and ten (CN-V, CN-VII, CN-IX, and CN-X) are mixed nerves.  Okay.  So, let’s take a picture, let’s look at a picture of the cranial nerves, so here are the cranial nerves, this is probably an exam figure, I’m sure you have to know this Lab II because we have a few really nice brains that have all this nerves on them.  All right?  So, how do we number these cranial nerves?  Don’t forget this is, the best way to think of it, this is anterior here, this is posterior down over here and they’re just numbered one through twelve starting with the most anterior pair of nerves.  So, what do you got?  One, two, three.  All right?  So, the first one is the olfactory nerve and what is olfac-, which is sense of olfaction?  Olfaction is…?
>> Smell.

>> Is smell and you can see the olfactory bulbs, right here, that are lined right on top of the cribriform plate with all those olfactory foramina, so the nerves from olfactory bulb hanging down inside your nasal cavity, give you the sense of smell, that’s number one.  Number two, optic nerve; and number three, oculomotor.  All right?  And remember, from our definitions of various kinds of nervous tissue, if there is nervous tissue, tissue outside the Central Nervous System, we call that a nerve but if there are tracts in the Central Nervous System that are going some place, so white matter in the Central Nervous System, we call that a tract.  Oh, wait a second did I say Peripheral Nervous System a tract?  I didn’t mean to say that.  All right.  If there is a nerve, if there’s nervous tissue outside the Central Nervous System, we just call that a nerve.  If there are tracts inside the Central nervous System, we call it a tract.  All right, make sure you got that right, I, for some reason maybe I misspoke there for a second.  All right.  So, this complex right here we’ve have the optic nerve as well as the optic tract and the junction between those two divisions.  So, this crossover right here is what we call the optic chiasma or optic chiasm, goes by a couple of different names.  These are where signals, some of the signals from the optic nerves are crossing over, this is the entrance to the Central Nervous System.  So, anything that is distal to this optic chiasma or optic chiasm is within the central nervous so therefore we call this a tract.  Right.  So, here we have the optic tract , optic chiasma and then the optic nerve, just in that order.  All right?  So, where’s this optic nerve going to go?  
>> Your eyeball.
>> Your eyeball, just to your eyeball.  Okay.  Then we have oculomotor nerve, this is a motor nerve for various muscles that control your eye position.  All right?  So, that’s number three.  Number four is trochlear, number five trigeminal, and then number six, all right, seven, eight, nine ten and then eleven and then twelve.  All right, so to know the order of these is actually pretty easy just going from anterior to posterior.  Okay.  So, how are you going to know the names of these various cranial nerves and their number?  Okay.  This is what I have, the use of a mnemonic.  We haven’t use very many mnemonic in here, but this is the use of some kind of familiar phrase and the first letter of each word of that phrase corresponds to the correct order of something that is very unfamiliar to you.  And so, there are number of familiar phrases, there is one in your book, you can look for a number of them on this link right here, medicalmnemonics.com or you could just Google medical mnemonics or mnemonics for cranial nerves and it will probably take you to a number of different sites.  But this is one that I’m kind of partial to, so here is the mnemonic and it says, “On Old Olympus' Towering Top A Finn and German Viewed A Hop.”  So, you might be wondering, well that doesn’t make any sense to you, but I suppose maybe I might have to tell you what a hop is, what’s a hop?  It’s a grain, okay, that is used to make beer.  All right?  I guess, Finns and Germans like to brew beer maybe not drink beer but at least brew beer and they need hops to do that, so they would grow hops in various fertile valleys in their countries, right?  All right.  So, On stands--that “O” on “On” stands for the the “O” in Olfactory.  “Old,” the O in “Old” stand for the “O” in Optic and Olympus is, the “O” in “Olympus” stands for Oculomotor.  All right?  And then trochlear, trigeminal, “Towering Top.”  Abducens for “A” and “F,” Finn, for Facial.  Okay?  Abducens is motor, oh, here’s, here’s a, right here, Abducens that’s a motor nerve, to the eye, eye muscle, and we haven’t look at senses yet but there are six muscles around the eye, there’s a straight one in the middle, the medial rectus and then there’s on the outside, the middle of the lateral rectus.  Okay?  And what does Abduction mean?  Abduction as opposed to Adduction.
>> [INDISTINCT] away.

>> Move away from midline is to abduct, right?  Move away from midline, all right?  So, the abducens is the nerve that goes through the lateral rectus muscle that does what to your eye?  Moves it away from midline.  Of course, not, not both work at the same time unless you could do that.  I don’t think I can make my eyes do that, but and as matter of fact, what did your mother always tell you? 
>> [INDISTINCT]

>> Don’t--yeah, that’s right.  Don’t try to do, don’t cross your eyes and don’t do that to your eyes because it might get stuck.  I remember my mom telling me that, but that’s not true.  I don’t think they will ever get stuck.  Okay.  Okay.  The vestibulocochlear, all right, that lines up with, and that’s for hearing and balance.  Glossopharyngeal, so any time you see “glossa” or a “hypoglossal,” what should you be thinking of?  You should be thinking of tongue.  Right?  So, we have motor, as well as sensory to the tongue and to, oh, pharynx.  We don’t know what the pharynx is yet in this class.  Okay.  The pharynx is just another name for your throat.  All right?  So, when you have a sore throat, you actually have a pharyngitis.  Right?  And there’s another part of your body that sort of in that area, your larynx, and that’s not your throat, that’s the beginning of your windpipe and sometimes that gets an infection.  What do you call an infection of your larynx?  
>> Laryngitis

>> Laryngitis, and then you can’t speak.  Right?  So, larynx  and pharynx, we’re going to look at real soon.  Okay.  And the vagus, that’s a very important parasympathetic motor nerve that decreases the heart rate.  Okay.  So, any questions on how to use this mnemonic to know the numbers and the names of these cranial nerves?  Any questions?  No questions?  Well, I have a question for you.
>> [INDISTINCT]

>> I was just wondering if everybody just already knew this or what?  But you might be wondering why the vestibulocochlear is “And” in the mnemonic.  Because there is an “A” in “And,” right?  There is no V, no matter how you pronounce it, no matter what kind of accent you use, it’s just not ever a “V” in “And,” well, because way back when, it used to be called the auditory nerve.  But now, we know that there’s more involved, which is the auditory nerve, there is a couple senses of equilibrium and one of those senses as a result of the vestibular apparatus, and so, somebody simplified that name from auditory to vestibulocochlear because the cochlea is the part of your inner ear for hearing and the vestibal (?) or the vestibule is a part of your inner ear for balance.  All right?  And so, there are two nerves that actually come together to form the vestibulocochlear nerve from each of those two origins.  All right?  So, I didn’t want to change the mnemonic.  You could always turn that “A” upside down, I suppose, to help you, remember that it should be a “V,” okay?  Okay.  So, there is another mnemonic that helps you understand which of these nerves are sensory, which ones are motor and which ones are?
>> Both

>> Yeah, both.  But that’s not the correct anatomical speaking; the correct anatomical speech would be what?  If it’s, it would be mix.  All right?  So, again this mnemonic kind of breaks down a little bit because mix and motor both start with M.  Right?  So, we say both right here.  All right.  So, here’s another mnemonic, “Some…,” that means “sensory,” so, cranial nerve number one (CN-I); olfactory nerve is purely sensory, cranial nerve two (CN-II) is sensory; number three, oculomotor, right?  So, it’s motor, all right?  And then what?  Trochlear motor, all right, so you can just read all the way down the line.  So, here’s the mnemonic, “Some Say Money Matters, But My Brother Says Big…”  Now, I always forget what this is, “…Matters Most.”  All right?  So, you’re going to have to look that up and or make something up there.  Okay.  All right.  So, that’s what we’re going to cover.  So, these are the functions that you have to know for the cranial nerves and this is the figure that you have to know for cranial nerves.  And, your book goes into a lot of nice detail on the other kinds of cranial nerves but this is what you just have to have on the tip of your tongue.  And maybe next year, you got to learn everything else that’s in your book on cranial nerves, depending on where you go.  Okay.  Spinal nerves, on the other hand, all right, these are issued from the spinal cord, all of these are mixed, they have, they contain both afferent and efferent pathways.  Okay?  There are none that are sensory or purely sensory or purely motor.  Okay?  Except for the parts that are just entering and leaving the spinal cord.  Those things that are just entering and leaving the spinal cord, we don’t really call nerves; we call them roots or even rootlets.  So, let me see if I can find the picture of a root or rootlet, pretty close.  Okay.  So, here is a picture of a vertebrae with the cord on inside and you can see that a bunch of these things converge and leave the vertebral column at the--what’s this little space between the vertebrae called?  Can you remember what that’s called again?  It’s a hole, right?  So, it’s got to be some kind of foramen, right?  So, this hole that the spinal cord is in, that’s the vertebral foramen, and the one on the sides for the spinal nerves, entering or leaving, that’s the intervertebral foramen.  Right?  And so, you have, these are positioned bilaterally, of course.  Okay.  And all of these small divisions right here that are either entering or leaving the spinal cord, these are what we called rootlets.  And rootlets converge to form this structure right here, this is a root.  Right?  And so, you can see that there is a ventral root , a ventral rootlet as well as dorsal rootlets and a dorsal root and then they converge after the intervertebral foramen to form the spinal nerve.  Right.  So, this spinal nerve right here is mixed, but let’s look at these roots, here and here.  These roots are never mixed; they’re either sensory or motor.  Okay?  So, the ventral root, which is the one that I have my cursor on right now, how would I know this is ventral?  Because the body of a vertebrae is the anterior or the ventral part of a vertebrae and of course, the spinous process, which we can’t quite see, it’s the posterior or dorsal part.  So, this ventral root right here is the one that’s 100% motor and the posterior or dorsal root is the one that’s 100% sensory.  Now, I think you should be able to figure that out during the test if you can’t memorize that because what part of your brain is motor?  If you are to, you had to pick one lobe, what lobe is motor?  That is the…?  Is it going to be in the back or the front?  Posterior or anterior lobe?  
>> Posterior.

>> Motor is the frontal lobe, the frontal lobe, so that’s anterior.  Right?  So, the architecture of the spinal cord more or less follows the architecture of the brain.  So, this ventral root is motor because it’s going up to the frontal lobe and this dorsal root right here is sensory because what can you tell me about the parietal lobe, and the occipital lobe, would you say it’s motor?  
>> [INDISTINCT]

>> No, you would say it is sensory for vision and the primary somatosensory cortex is in the parietal lobe, right, which is posterior to the frontal lobe.  All right.  Another way that you can memorize this is that in this ventral root here, there is a “T” and there’s a nice “T” in motor and this is the sensory root right here, and there’s a nice “S” in dorsal as well.  So, either way you should never get this mixed up.  Now, you do see this little bulge right here.  This bulge is a group of nerve cell bodies or sensory neurons and sensory neurons, can anybody remember what kind of neuron, could you classify a sensory neuron for me, by its shape.  What kind of shaped does a sensory neuron have?  It was unipolar, right?  Some books call it pseudounipolar and this is where all the nerve cell bodies are.  So, here would be the peripheral process, right, so that in the dorsal root, you have nerve cell body, the dendrites and then the peripheral process is going out the spinal nerve to some receptor in the body and then the central process is continuing on inside the spinal cord into the posterior horn gray matter, right here of the spinal cord.  And it’s all one nerve from the receptor into the posterior horn of the gray matter in the spinal cord.  Okay.  All right, so at this junction right here, now, certain things happen because right at the level of the spinal cord, you have a part of your person that’s anterior to your spinal cord or vertebral column and a part of you is, what?  Posterior to it.  And where does most of you reside, anterior or posterior to the spinal cord?  Anterior.  That’s where most of, most of you are.  Right?  Okay.  And so, this ventral ramus, so the ventral ramus is going to everything anterior or ventral to the vertebral column and since that most of you, then, this is a very big nerve.  Right?  So, the ventral ramus is a big nerve but the dorsal ramus is relatively small because you don’t have very much tissue behind the vertebral column.  You have some back muscles and things like that, but not very much happening over there.  Okay.  So, here’s a good kind of test question, in this vent-, a ramus, this ventral ramus right here, what’s the function of this ventral ramus, is it motor or is it sensory?  

>> Motor.
>> I like motor, but that’s not a complete enough answer.  It is?  How do we call it?  You could say both like they are mnemonic but you should say, it’s mixed.  Right?  So, the ventral ramus is mixed.  What about the dorsal ramus, right here?  What’s the function of the dorsal ramus?  Okay.  It is sensory but that’s incomplete, it is mixed as well.  All right?  So, when you see ramus, you should just automatically know that the function of a ramus is mixed, both motor and sensory.  But what about a root?  
>> [INDISTINCT]

>> It’s going to be one or the other but never mixed.  Right?  So, roots are one or the other and the rami are mix.  That’s always a good question.  Ah, you’re going to be tested on that some time in your life, okay, maybe more than one time.  Okay.  All right.  So, that showed you some architecture of the spinal nerves entering and leaving the spinal cord.  Okay.  So, we have the smallest things, these are the rootlets and then they join together to form you the ventral or dorsal roots.  The dorsal roots come together to form the spinal nerves and then the spinal nerves then bifurcate to go through either the ventral or the dorsal part of your body via the rami.  Okay?  And then there is something else, which we’ll show you in just a second, the rami communicantes.  All right, let’s go back to that picture and let’s zoom in.  If I can move it over, oops, okay.   So, here’s your spinal cord going superiorly or inferiorly.  And here is some other nervous tissue and, again, it’s parallel to spinal cord, it will move superiorly and then inferiorly on either side of the vertebral column, and we call this the sympathetic chain ganglia, so you could think of the sympathetic chain ganglia as being auxiliary spinal cords that move, that take information superiorly or inferiorly on either side of the spinal cord.  Probably not drawn to scale, it’s probably a little bit smaller in real life than drawn right here.  Okay?  But, if you were to pick, what kind of activity is carried by the sympathetic chain ganglia, what would you guess?  
>> Mixed.

>> Okay, okay.  Mixed is a really good answer, but let me rephrase the question a little bit.  Would you say that it is somatic motor or would you say it is autonomic and it’s kind of an unfair question because we haven’t gone to the Autonomic Nervous System yet.  But remember, we did talk generally about it; the Autonomic Nervous System has two divisions.  What are the two divisions?  The sympathetic and parasympathetic, right?  So, I’ll give you a hint, right?  It's not--is it somatic motor or is it autonomic?  
>> [INDISTINCT]

>> Autonomic, autonomic.  And of the two, what would you guess?
>> [INDISTINCT]

>> It’s involved with the Sympathetic Nervous System and only the Sympathetic Nervous System, not the Parasympathetic Nervous System.  So, sympathetic outflow is carried by the sympathetic chain but in order for sympathetic information to get into the sympathetic chain from the Central Nervous System, let’s just say that it’s a motor signal, how does that have to go?  Well, it’s got to go through the ventral rootlets of the ventral root into the spinal nerve, all right?  And then it’s going to enter the sympathetic chain on this rami communicantes, right here, the one that is lateral, and it’s going to enter the sympathetic chain.  And sympathetic information can either ascend or descend or go other places or it can actually go back out to the body at this particular level within the spinal cord and if it does, right?  Then it’s going to go out to this, more medial rami communicantes of the spinal nerve to a particular organ or heart muscle, or heart muscle, right?  Or smooth some place in your body.  All right.  So, these are the rami communicantes, communicating with the sympathetic chain and when you see sympathetic chain ganglia, right here, what can you tell me?  What would you find in this little thing that looks like a node within this nervous tissue?

>> [INDISTINCT]

>> It’s got a bunch of nerves cell bodies and dendrites, that’s right.  So, this is kind of interesting because we don’t see a ganglion anywhere, right on this ventral root.  I don’t see any cell bodies for outgoing signals or efferent signals to your somatic motor system anywhere.  All right.  And we’re going to make a big deal of this in the next chapter.  But for Autonomic Nervous System, right, there’s going to be a ganglia some place, which means that in order for somatic motor intervention there’s a nerve cell body in the ventral horn of the gray matter and that axons goes all the way through the effector organ, just one nerve fiber.  But for the Autonomic Nervous System, all right, there is one nerve cell body in the lateral horn, goes out the ventral root and then it synapses here in the ganglia then there is a second neuron that takes that sympathetic signal through the effector organ.  So, it takes two nerves to carry sympathetic information from the Central Nervous System through the effector organ, but for a regulars skeletal muscle innervation, it’s just one nerve fiber all the way through and that’s why we don’t see a ganglia anywhere for efferent nerve fibers going to skeletal muscle.  Okay.  So, let’s take a look at this question, what branch of the spinal of nerve carries afferent and efferent information to your erector spinae muscles?  The nerve of your choice is ventral root, dorsal root, ventral rami, dorsal rami, rami communicantes.  What about rami communicantes?  What kind of information are the rami communicantes is carrying? 
>> Sympathetic.

>> Sympathetic, right.  So, what’s an erector spinae?  

>> [INDISTINCT]

>> It’s a skeletal muscle, so the skeletal muscle get sympathetic innervation?  They don’t because they only get somatic motor, voluntary motor, no autonomic.  Those back muscles shouldn’t be contracting by themselves, only under your voluntary control.  Right?  So, we can cross “E” off, the rami communicantes.  And what about a root?  Here or here, would those be good answers?
>> No, they’re not.

>> Because they’re not mixed, but we want something that’s what?  Both afferent and efferent, so, it’s going to be mixed.  So, those aren’t good answers, cross those off, so we’re going to, we’re stuck with these, the ventral rami or the dorsal rami.  And so, yeah?  You want to say dorsal because your erector spinae are behind your, or posterior to your spinal cord.  So, that’s how I would think of this particular question.  Okay?  That’s how I would answer that one.  Okay. Some important nerves for you to know, all right?  There’s only two, then I’m, possibly, going to test you on it unless there some in the back of the chapter.  All right?  Are the phrenic nerve and sciatic nerve, so let’s see if I can find some pictures of these things.  Oh, here’s another nice, very nice good picture of, here’s the what?  The dorsal ramus, here’s the ventral ramus, this is at the level of the thorax.  Okay.  And then the sympathetic chain ganglia and you see all those nice structures in there.  Okay.  All right.  So, here are some spinal nerves, leaving the anterior vertebral foramina between the vertebrae and notice, okay, that these nerves form a network and this is in the cervical region, so these nerves form a network, so at the C3, you can see that there’s some nerves that go from C3 up to C2, there are some nerves that go from C2 down to C4.  Okay?  And so you might be wondering, what’s the, what’s the reason for this big network of nerves in this region of the body, or actually any region of the body, okay?  This network is what we call a plexus. All right.  So, actually I’m going to switch topics with you for just a second, I’m going to about this plexes right here.  There are four plexes that you have to be aware of and we’re just beginning to look at the cervical plexus, right here.  And, for instance, let’s look at this one right here and this is the--what nerve is this?  That’s the phrenic nerve and the phrenic nerve goes to the diaphragm, oh, this is a test question.  Okay.  The diaphragm, what kind of muscle is the diaphragm?  Hopefully, you knew it was a muscle.

>> We don’t.

>> It’s the skeletal muscle, right, so you have voluntary control over it, but it’s kind of a funny skeletal muscle or voluntary muscle, because you don’t always have to think about it for it to work correctly.  Parts of your medulla will control it for you when you’re sleeping so that you don’t suffocate, right, but it’s still a skeletal muscle anyway, when you’re conscious you can hold your breath, you don’t have to breathe, and the nerve that carries information to the diaphragm comes all the way from the cervical region, right here.  So, the nerve that goes to the diaphragm is the phrenic nerve.  And if we ever do some dissections in lab, we’ll be able to find that phrenic nerve, it’s a big nerve that goes past the heart, past the vena cava down to the diaphragm.  All right?  So, in order for you to have voluntary control over the diaphragm, what can you tell me abut this phrenic nerve right here?  If it gets cut or damaged, you can’t breath.  All right?  So, the phrenic nerve is really important because without it, you can’t breath. So, the phrenic nerve is important for inspiration, voluntary inspiration and even involuntary, when you’re sleeping.  All right?  Now, where does it get information from?  From C5, can you see right here?  All right.  From C5 and C4, and where else?  C3, okay?  So, the phrenic nerve is so important because without it, you can’t live.  All right?  What happens if you were to have a spinal cord injury between C3 and C4, right here, could you still breath?  Because, look at this, there are signals that are coming from C3 that can go all the way down to the diaphragm.  Now, what happens if something happens to the root right here at C3?  Let’s think of the opposite circumstance, could you still breath?  

>> Yeah.

>> Okay.  Because you can still get information from C4 and C5, into the phrenic nerve, or for some reason, the spinal nerve at, spinal nerve at C3 and C4 become damaged, maybe a herniated disc or something, all right, then what?  Information from C5 can still go to the diaphragm and you can still breath.  You can still re-train yourself to live, you know, a pretty normal life.  All right.  So, that’s the beauty of a plexus, a plexus allows nerve signals to take alternate routes to get to their effector organ in case one of the normal routes is damage or destroyed.  So, you could think of a nerve plexus is being a, what you do during a Sig Alert, what’s a Sig Alert?  It’s a traffic jam someplace and so, you might figure out different ways to get to school or to work, for instance, if one of your favorite ways get jammed up on the freeway.  All right?  You’re going to hop off the freeway and take an alternate route to work.  All right?  So, that’s the beauty of a plexus and we have those four plexes that you should be able to identify.  All right?  But I could also ask you, what is the origin of the phrenic nerve?  And what would you say?  

>> [INDISTINCT]

>> C3, -4 and -5 and it sounds like a rhyme happening already.  What’s the rhyme that people say to help remember the origins of the phrenic never?  C3, -4, and -5 keeps you alive.  Okay?  C3, -4, and -5 keeps you alive.  So, that’s another easy way to remember the origins of the phrenic nerve.  Is it on here any--oh, I don’t have it on here anywhere.  Okay.  All right.  The sciatic nerve arises from spinal nerves L4, L5, S1 and S2, and so, let’s see if we can find the sacral--okay, the sciatic.  So, here’s the brachial plexus, okay, and the sacral plexus and where is that sciatic nerve at?  Okay, right here.  So, again the sciatic nerve just going to your leg has many different origins, right?  L4, -5, and S1, -2 and -3, right here.  Okay.  Now, on lab, I think you’re got to have to know some of these other different nerves.  But I want you, at least in lecture, to be able to pick out some of the plexes and what they’re good for.  Okay.  A dermatome, this is the last topic for this chapter.  What the heck is a dermatome?  I didn’t tell anybody yet, but a dermatome is how the surface of your body maps out, okay, not to the surface of your brain, that was the homunculus, but the surface of your body, how it maps out to a particular level of your spinal cord.  Okay?  So, for instance, the nerves entering and leaving T11 innervate this part of your torso right here and T12, this, let me zoom in, this part of your torso.  All right?  But then, if we go all the way down to the lumbar region, L4, this is the region that--and it’s a very irregular kind of region, it kind of wraps around from your thigh all the way down into your leg.  Right?  And so, this is the region that is innervated by L4, so if you have some kind of paresthesia, inappropriate sensation like numbness, all right, and if you find that if somebody is numb in this area right here, you know where the spinal nerve injury is.  What would you say? 
>> It’s L3

>> It’s L3, okay.  But if it’s this region and this region over you kneecap, you could say it is L3 and L4.  Right?  So, this is how you can map just by doing a surface sensation test.  How you can actually figure out what level of the vertebral column is damaged. All right.  So, that’s actually pretty helpful because--and you can do a nice imaging study and you don’t have to study, for instance, the whole vertebral column, you can just zoom in to the area of interest because you know where the damage lies.  Okay.  Okay, and here we are in the posterior, the same thing.  All right.  So, that’s it for this chapter.  Any questions?  
>> No, sir.

>> Okay. All right.  So, we’re going to move on to the next chapter, 15.  Oh, wow, the wrong place, oh, look at that, I didn’t know I had two folders over here.  Okay.  Good going.  Okay, so the Autonomic Nervous System controls almost every thing in your body there’s only one thing it doesn’t control and that’s what you have control over.  What’s that?  Skeletal muscles, skeletal muscle is the only thing you have control over, everything else is controlled by your Autonomic Nervous System.  And the three things that you could just generally characterize as being control by the Autonomic Nervous System is smooth muscle, cardiac muscle and glands, right?  You can influence these things maybe a little bit, all right, by thinking certain kinds of thoughts like, for instance, you’re probably to start talking about Eggs Benedict or pizza or something and if you haven’t had breakfast, what would happen?  Probably some glands would be activated but that’s purely just a trick.  Right?  Okay.  You really aren’t consciously causing any secretion from salivary glands, for instance.  Okay.  And so, the Autonomic Nervous System controls the self-governing or the involuntary aspects of your body such as blood pressure, heart rate, controls digestion, also it controls respiration, urination, pupil dilation and everything else in your body, just an amazing number of things.  Okay.  All right.  So, we could break the Nervous System down into somatic, which means voluntary versus Autonomic Nervous System.  And a somatic voluntary pathway consist of just one bipolar neuron, okay, motor neuron, and the cell body is located in the ventral horn of the spinal cord gray matter.  All right?  As a  matter of fact, I don’t want to say bipolar there, I want to say multi-polar, I don’t have a keyboard, fill that in, multi-polar.  It could be bipolar if it’s a special kind of sensory neuron someplace.  All right.  So, the nerve cell bodies in the ventral horn of the spinal cord gray matter and it leaves the ventral root and it goes all the way to some skeletal muscle someplace.  Oops, I should have asked you this question.  What’s the effector in the somatic voluntary pathway?  What’s the effector organ in the somatic or voluntary motor pathway?  What is it?  Somebody take a guess, take a wild guess.  The effector, what’s an effector?  Is that a receptor or something that’s going to produce a response, something that’s going to produce a response, that’s right.  And the effector in this particular pathway is skeletal muscle.  Right?  So, somatic motor only goes to skeletal muscle, because that’s the only thing you have, what?  Voluntary control over, all right, as opposed to an autonomic pathway always consist of two motor neurons in series or back to back.  All right?  So, voluntary is one, autonomic is going to be two and it doesn’t matter if it’s parasympathetic or sympathetic, it’s always going to be two.  All right?  The first neuron is what we call the preganglionic fiber while the second is what we call the postganglionic fiber, and guess what we have between the preganglionic and postganglionic fiber?
>> [INDISTINCT]

>> Yeah, we have a ganglion, a bunch of nerve cell bodies someplace.  All right.  So the preganglionic cell bodies located in the lateral horn of the spinal cord gray matter and its axon is myelinated so the preganglion, there’s a lot of information just in this whole paragraph right here, the preganglionic is myelinated, which means what color is it going to look like?  
>> All white.

>> Whitish, right?  And the postganglionic or the second one is non-myelinated, and so, what color is that going to look like?  
>> Gray.
>> It’s going to look gray and it’s the postganglionic fiber that goes all the way to any sector someplace.  So, give me some examples of some effectors for the Autonomic Nervous System, what would be a good example of an effector?
>> [INDISTINCT]

>> Smooth muscle, heart and then there’s one last opportunity, glands.  That’s right, a gland someplace, those are the effectors.  And the postganglionic cell bodies are located in the periphery in the structures we called ganglia, it’s a little nerve, nervous swelling someplace.  A little node someplace, filled with nerve cell bodies of that postganglionic fiber and also with dendrites.  Well, before we take a look at the picture, let’s look at this question.  What are the effectors of the autonomic or visceral motor pathway?  Smooth muscle, cardiac muscle, glands good, okay.  All right.  So, let’s take a look at a picture here, all right.  So, here we have a nerve cell body, right, in the ventral horn of the spinal cord gray matter and this is just a nice multi-polar neuron and it leaves the ventral root, because it’s motor, right?  And it joins the spinal nerve and it’s going to go all the way to an effector organ namely skeletal muscle, if this is what?  A somatic motor neuron.  So, how many nerve fibers from the CNS all the way to the effector?  It’s going to be one.  And is that nerve fiber typically myelinated or non-myelinated?  
>> It’s myelinated.

>> It’s myelinated and you can see it on this slide right here.  Okay.  Now, for the Autonomic Nervous System, it’s a little bit different scheme.  The cell bodies are not in the ventral horn, they’re in the lateral horn right here and the nerve of course has to leave the ventral root into the spinal nerve, right?  But it doesn’t go all the way to the effector organ, we find a synapse, which means that there has to be a second cell.  So, this is the preganglion, the first one is the preganglionic fiber or the preganglionic cell and the second one is the postganglionic fiber.  So, it takes two to get to an effector organ and this particular effector organ you see is smooth muscle, but it could be cardiac muscle or could be a gland.  And here is another multi-polar neuron, the cell body is in this autonomic ganglion someplace.  So, this is just a general scheme for Autonomic Nervous System, okay, comparing somatic versus autonomic.  The other thing in terms myelination, the preganglionic fibers myelinated what, but what about this postganglionic fiber? 
>> Non-myelinated.

>> Non-myelinated, it’s slower.  All right?  And it also has little bit different color associated with it. Okay.  Okay, here is another little schematic of a sympathetic pathway, all right, so here, you can see the nerve cell body and the lateral horn coming all the way out through the spinal nerve and we can see the ganglion right here, here’s the postganglionic cell.  And so, this is what kind of synapse is this?  Is this an electrical or chemical synapse?  Electrical or chemical?  It’s chemical  because it’s using a?
>> Neurotransmitter.

>> Neurotransmitter, and in particular what’s the neurotransmitter that’s being use?
>> Acetylcholine.

>> Acetylcholine, so this part we’re right here, the preganglionic fiber we call it a cholinergic fiber because it’s using acetylcholine.  But the postganglionic fiber releases a different neurotransmitter and that neurotransmitter is norepinephrine or you could call it noradrenaline.  And so, the postganglionic fiber is what we call an adrenergic fiber as oppose to cholinergic.  So, the neurotransmitters are different, all right?  It’s cholinergic for the preganglionic fiber, adrenergic for the postganglionic fiber.  Okay.  Now, here’s one for the Parasympathetic Nervous System, nerve cell bodies are in the same place, lateral horn leaving the ventral root, going into the spinal nerve, going to a ganglion someplace and autonomic ganglia someplace.  Here’s a similarity with the Sympathetic Nervous System, the neurotransmitter in the ganglia that use this acetylcholine.  But what about the neurotransmitter for the postganglionic fiber, is it still norepinephrine?  It is not.  It is acetylcholine.  Right?  It is acetylcholine.  So, that’s the difference, okay.  So, when you see some similarities, what are some similarities that you noticed between the Parasympathetic and Sympathetic Nervous System?  There’s a synapse right here in the ganglia and what’s the neurotransmitter that you use?  Acetylcholine in both cases.  What about myelination?  Is it the same?  Yeah, the preganglionic is myelinated, the postganglionic fiber is non-myelinated or white versus gray fibers.  Okay.  So, let me go back to my list right here.  Okay.  In terms of a control system, is it best to have something that’s under tonic control or antagonistic control?  Okay. And let me just say something about  tonic control, tonic control means that, say, if we have a water faucet, we only have one valve on that water faucet, so we can turn  the water faucet, what?  Either on or off, but what happens if you like water with a particular temperature, can you control the temperature with a faucet that just has one valve on it?  Or maybe in the morning, you like one temperature, in the afternoon you not like another temperature.  With one valve, you can’t control the temperature, can you?  You can either turn it on or off, but if you want to adjust the temperature, if you want fine control over that water, how may valves do you need?  You need two.  You need to mix cold with hot to get whatever temperature you want.  All right?  All right.  So, tonic control just means that there is only a single effector that can be adjusted on or off like in terms of turning the water on or off.  All right?  And a good example, for instance, in your car, like the what?  Your gas pedal would be an example.  If you had a car with just a gas pedal, that would be an example of a tonic control system.  And would that be any good?  No, not good at all because what would, what were to happen, yeah, what were to happen if after work you drove home and you only had a gas pedal, you could only wave goodbye, right?  You couldn’t stop.  Okay.  So, what we need for precise control and balance is something that uses antagonism and we look at antagonism in terms of the Musculoskeletal System and there was even some questions on the test, what was a good example of some antagonistic muscles?  
>> [INDISTINCT]

>> Biceps and triceps brachii, great.  All right.  So, you might think, well is that very good idea to have antagonism built into control systems, but it’s what?  It’s the perfect solution if you want to have control and balance over something.  So, your automobile has to have a gas pedal, but it should also have, what?  A brake, and you don’t want to drive with both maximally at the same time but wish to chose when to apply each of those, so that you have nice, precise control and balance over you car.  So, do you think it would be a good idea to have tonic or antagonistic control over important body functions, such as heart rate, antagonistic control, right?  All right.  So, there are two antagonistic divisions of your Autonomic Nervous System, there’s the parasympathetic versus the sympathetic right here.  And the only thing you know for sure is that they are antagonistic to each other, so if under some circumstances, if the parasympathetic is excitatory, what could you tell me about this sympathetic?  It’s going to be inhibitory.  You don’t always know, all right, unless you develop a little feel for it, the Autonomic Nervous System, if the parasympathetic is going to be inhibitory or excitatory, all right, it can be either one.  The only thing you know for sure, that if the parasympathetic is inhibitory as in the case of hearty rate, what’s going to be effect of sympathetic stimulation?  It’s going to be excitatory, all right, because they’re antagonistic to each other.  All right.  So, here are some things that you have to know for the test.  All right.  Heart rate, digestion, respiration and pupil constriction and the parasympathetic decreases the heart rate that mostly comes from the biggest nerve, cranial nerve number ten (CN-X), all right?  The parasympathetic, on the other hand, is stimulatory to digestion.  It decreases respiration and it causes pupil constriction.  The sympathetic, on the other hand, increases heart rate, decreases digestion, increases respiration and causes pupil dilation, which means your eyes get real big, okay, to let a lot of light into your eyes.  All right?  So, those things you have to kind of memorize but we will get, well, maybe develop a little feel for this as we go.  All right.  So, the cell bodies in the Central Nervous System, brain stem or spinal cord gray matter at levels--all right, so the brain stem is coming from your brain.  All right?  But from the spinal cord, it only levels S2, S3 and S4, where are does at?  Point to those, where is S2, -3 and -4?
>> [INDISTINCT]

>> Is where?  

>> [INDISTINCY]

>> Yeah, way down low, that’s your sacrum, that’s the only place where parasympathetic nerves leave your Central Nervous System, either your brain and then it skips your cervical, skips your thorax, skips your lumbar and then can exit through your, through your sacrum.  All right?  So, sounds a little strange, all right?  So, let’s take a look, parasympathetic, so we call this parasympathetic outflow from your Central Nervous System, is the either from the cranium, right here or the sacrum.  So, we call this the craniosacral outflow or the craniosacral division.  Parasympathetic is craniosacral, can’t leave through cervical or thorax or lumbar.  Okay?  And you can see it going through all of these different effector organs and none of these are skeletal muscles.  Okay.   All right.  What else?  The ganglia--remember how many nerves cells does it take to get from your Central Nervous System to an effector organ in the Autonomic Nervous System?  
>> Two.

>> One or two?  Two, okay?  So, there’s going to be a ganglia some place.  The ganglia for the parasympathetic division are very close to the target organ or maybe they’re inside the target organ.  All right?  We already talked about this, the preganglionic neurotransmitter is acetylcholine and the postganglionic neurotransmitter is also acetylcholine.  But now, let’s look at that ganglia.  Okay.  So here, you see the preganglionic fiber going all the way to the heart right here and there’s a ganglia that’s going to be right on the surface of the heart.  And now, can you see the postganglionic fiber on the slide right there?  All right?  And the dotted, what does that dotted line mean?  It means postganglionic fiber but it also means what in terms of myelin?
>> Non-myelinated.

>> Non-myelinated, right?  All right?  So, which fiber is longer, the preganglionic or the postganglionic?  

>> [INDISTINCT]

>> In the Parasympathetic Nervous System, that is true because the preganglionic fiber goes almost all the way to the effector organ via that myelinated nerve fiber and don’t forget what’s the neuron transmitter used right here?  Acetylcholine, and what’s the neurotransmitter used right here?  All right.  And what, what division is this?  Is this sympathetic or parasympathetic?
>> Parasympathetic.

>> Yeah, you got to remember for sure acetylcholine, acetylcholine for the Parasympathetic Nervous System.  Okay.  All right.  What about the--well, let me read some of these questions.  Sometimes they’re good.  All right.  The pre- and postganglionic fibers of the Parasympathetic Nervous System cholinergic or adrenergic?
>> Both.

>> Both, right?  Both the pre- and post- are cholinergic.  Right?  Both are cholinergic.  How would you describe the difference between the pre- and postganglionic neurons of the Parasympathetic Nervous System?  The pre- are long and myelinated and the post- are dinky and non-myelinated.  All right?  Really, really short and non-myelinated.  Okay.  All right.  So, we’re going to contrast this now with the Sympathetic Nervous System.  Cell bodies are in the spinal cord, none in the brain, from T1 to L2.  So, sympathetic outflow is not craniosacral, it’s what we call thoracolumbar, thoracolumbar because it’s from T1 through L2 and they also have to flow through this sympathetic chain which we look at.  And there are sometimes ganglia within the sympathetic chain and they’re what?  They’re lateral on either side of the vertebral column.  Let me see if I have a picture some place.  Here is a picture of the sympathetic outflow.  Okay?  So, you can see where do the preganglionic fibers come from?  T1 through L2, so here’s the preganglionic fiber but it all, they all have to go into this little auxiliary spinal cord, either right or left and of the vertebral column and this is what we call the sympathetic chain ganglia, okay?  And sometimes, these nerve fibers as we see right here, let me zoom in, okay, synapse right within the sympathetic chain, so here is the preganglionic fibers synapsing on the postganglionic fiber and the dotted line again means what?  
>> Non-myelinated.

>> Non-myelinated, okay.  Now, which one is, which fiber is longer?   The preganglionic or the postganglionic fiber?  
>> The postganglionic.

>> The post in this diagram looks like it’s a little bit longer, right?  So, that’s another difference between the Parasympathetic Nervous System.  In the parasympathetic, the postganglionic fiber is dinky but in the sympathetic it is relatively long.  It can go all the way from the sympathetic chain through the effector organ.  Okay.  But again, preganglionic is myelinated, postganglionic is non-myelinated.  Now, what about the neurotransmitter that’s used here in the sympathetic chain?
>> [INDISTINCT]

>> It is?  Ahh, right here in the ganglia, the preganglionic fiber is cholinergic.  So, that’s a similarity with the, Parasympathetic Nervous System right?  So, acetylcholine is use here, but what about on the effector organ?  Now it changes, it is now norepinephrine, so the postganglionic fiber is adrenergic.  So, let’s just see if I had a question on that.  So, how would you describe the difference between the pre- and postganglionic neurons of the Sympathetic Nervous System?  The pre- are shorter, they still use acetylcholine, they’re still myelinated, but the postganglionic fiber is now long, it’s still non-myelinated, but what’s a neurotransmitter?  Norepinephrine, right?  It’s an adrenergic fiber.  Okay.  So, let me see another good diagram.  Okay.  Let’s look at this right here.  So, let’s look at some sympathetic outflow, and how can sympathetic information leave you Central Nervous System?  It’s got to be what?  Thoracolumbar, right?  Not craniosacral.  So, here is the nerve cell body in the lateral horn and this is just a multi-polar neuron leaves the ventral root into the spinal nerve, but since this is sympathetic outflow, it has to get out of the spinal nerve and go into the sympathetic chain right here.  It’s going to go in there and it goes in there via this white ramus communicantes and why is that white?  
>> Myelinated.

>> Because it’s myelinated and this is the lateral communicantes, right?  This is the second one from the spinal cord.  And so, that nerve fiber enter the sympathetic chain and it can synapse here on a postganglionic fiber or it can ascend or it can descend or even it can pass straight through and go to another ganglia someplace in the body.  This other ganglion is what we call a prevertebral because it’s front of the vertebral column or sometimes we call it collateral ganglia because it’s collateral through the sympathetic chain right here.  So, if this nerve passes through the sympathetic chain, this thing right here is always called the splanchnic nerve.  Okay?  So, here’s another nerve you have to know between sciatic and phrenic nerve.  A splanchnic nerve goes between the sympathetic chain and the prevertebral ganglia.  One is not shown on this diagram but we can see where it exists.  On this particular case we see this sympathetic nerve ascending the sympathetic chain where it synapses on, all right, the postganglionic fiber and it leaves the sympathetic chain via, what?  The gray ramus communicantes.  Why is that the gray one?  
>> Non-myelinated.

>> Because it’s non-myelinated.  So, this fiber then enters the spinal nerve and it can either go one of two places, it can go out the dorsal ramus or it can go out the ventral ramus, depending on what part of your body it’s going to, right, the ventral part or the dorsal part.  Okay.  Most, of course, go out what?  This ventral ramus right here.  All right.  So, don’t forget, signals enter the white ramus communicantes which is the lateral communicantes and leave to go to the effector organ via the gray ramus communicantes.  And then it enters the spinal nerve, it can either take the dorsal ramus or the ventral ramus to whatever part of your body.  Okay.  So, let’s look at another synapses.  All right.  So, the preganglionic sympathetic fiber enters the sympathetic chain via the white ramus, which is the lateral one, from the ventral ramus of the spinal nerve.  The postganglionic sympathetic fiber leaves the sympathetic chain via the gray ramus, which is the medial, joins the spinal nerve again or maybe it passes right through and goes into a splanchnic nerve to a collateral ganglia some place.  Right.  So, why is the white ramus white?  Because it’s myelinated and why is the gray ramus gray?  Because it’s non-myelinated, good, sounds pretty easy to see.  Right.  The preganglionic sympathetic fiber will either synapse within the sympathetic chain, which we did see or pass through in the sympathetic chain and proceed to a collateral ganglia or prevertebral.  So, collateral and prevertebral are the same words, all right, some place in the body.  All right, so name the nerve that connects the sympathetic chain with a collateral or prevertebral ganglia.
>> Splanchnic.

>> That’s a splanchnic nerve.  And there’s two or there’s three or four splanchnic nerves in your body, but in every case, you’re going from the sympathetic chain to a collateral ganglia some place. All right?  But don’t forget that preganglionic fiber, once it’s in the sympathetic chain, it can either ascend or descend before it exits via the gray ramus communicantes or splanchnic nerve.  Okay.  Let’s look at some more pictures.  Okay.  Let’s look at the heart right here.  All right.  So, here you see a couple of preganglionic fibers leaving the ventral root into the spinal nerve, entering the sympathetic chain via, what’s this?  What is this structure right here?  That’s the white ramus communicantes into the sympathetic chain and here we see it synapsing on the postganglionic fiber and then it’s going to go to the lungs, for instance, maybe because of dilation of the airways in the lungs, right?  The other fiber, all right, can get into the sympathetic chain and it’s going to ascend, where it synapses on the postganglionic fiber and this one goes through the heart, okay.  So, there are different ways that sympathetic information moves around through the Sympathetic Nervous System.  Let me see, one of this is an exam figure.  Okay?  Here is another example of the variability of sympathetic outflow.  So, here’s the preganglionic fiber, here’s the cell body and the lateral horn leaving the ventral root, entering the sympathetic chain via the white ramus communicantes but it doesn’t ascend or descend or synapse in the sympathetic chain, what does it do?  Passes right through, goes to a collateral ganglia someplace that’s anterior to the vertebral column, where it meets the postganglionic fiber in the prevertebral ganglia and then this part, so here, this is a splanchnic nerve, right?  And then the postganglionic fiber goes to the effector organ.  All right.  So, what’s  the neurotransmitter that’s being use right here in the prevertebral ganglia.  Okay.  Your choices are acetylcholine or norepinephrine?  But remember, within the ganglia, whether it’s parasympathetic or sympathetic it’s always going to be acetylcholine.  And since this sympathetic outflow pathway, the postganglionic fiber is going to release norepinephrine on the digestive tract and it’s going to actually inhibit the digestive tract, okay, in this particular case.  Let me look at another slide now. Okay.  Okay, here is one interesting case that’s very noteworthy, so we’re going to take a look at this.  Here is the kidney right over here and there’s an organ on top of the kidney called the adrenal gland, so whenever you see “renal,” you’re going to think kidney, adrenal means “on top of.”  So, here is a gland that’s on top of the kidney, we call it the adrenal gland and the adrenal gland, it’s got two important parts, it’s got a superficial part, what’s a superficial part of any kind of organ or gland called?  That’s called the cortex and the deep part is called medulla.  So, the adrenal gland has two big different functional zones, the medulla versus the cortex.  And there’s certain within the medulla that we call chromaffin cells and I’m going to get back to those in just a second.  So, these are the cells right here.  All right.  Let’s look at the sympathetic outflow.  Cell body and the lateral gray horn leaving the ventral root into the spinal nerve, into white ramus communicantes, passes through the sympathetic chain and it enters what kind of nerve?  A splanchnic nerve and it’s going to go to a collateral ganglia someplace.  But here’s the exception there is no collateral ganglia in this particular scheme.  The collateral ganglia is really the adrenal medulla, so the postganglionic cells are the cells of the adrenal medulla.  Right?  And I call these chromaffin cells.  So, here is a synapse, so the preganglionic fiber is going to release acetylcholine on these cells and the chromaffin cells are going to respond like a normal postganglionic cell in a lot of respect.  So, what does the post-, what’s a neurotransmitter that a postganglionic cell releases in the Sympathetic Nervous System?
>> Norepinephrine.
>> Norepinephrine, right.  Now these cells secrete norepinephrine but also a lot of epinephrine both epinephrine and norepinephrine but can you see any axons on these cells right here.  No, they’re not transmitting electrical impulses anywhere but when they receive acetylcholine from the preganglionic fiber, they just release the neurotransmitters that we see right here, epinephrine and norepinephrine and these chemicals, signaling chemicals, enter the circulation and then where did they go? 

>> [INDISTINCT]

>> Everywhere in your whole body.  Right?  Because circulation goes everywhere in your whole body, and so, now, you have a sympathetic effect everywhere in your body as a result of the adrenal medulla.  So, what does it say on your slide over here?  Capillary?  What did it say?  Epinephrine and norepinephrine?  Good.  All right.  It’s mostly epinephrine, a little bit of norepinephrine, it’s like 80/20 percent, something like that.  Okay.  So, these cells right here are analogues of the postganglionic cell in the sympathetic nervous system but they’re really not acting as a neuron, they’re acting as what kind of cell?  And we really haven’t study this yet, so it’s really an unfair question.  But whenever you have a cell that’s secreting a product that gets picked up by the blood stream and delivered everywhere in your body, then we call that endocrine gland.  So, these cells are really endocrine glands that are releasing these hormones into the blood.  So, on this particular case epinephrine and norepinephrine are, what?  Part neurotransmitters because they’re being released by these cells but they’re also part hormones.  So, again, it’s very hard to classify as to what these chemicals are, are they really hormones or are they neurotransmitters?  So, guess what we like to call these?  Since we can’t call them one or the other a hundred percent, we would like to call these neurohormones, right?  Because these cells are actually modified neurons, releasing this product which we then call neurohormone.  So, a lot of times that we study control systems, the control of your body via the Endocrine System, via the Nervous System, a lot of courses don’t break it down into Nervous System or Endocrine System because there are number of places in your body where its really impossible to say if it’s purely Nervous System or purely Endocrine System.  It’s really what? It’s the, we would study it as the Neuroendocrine System because this things function together very nicely.  Okay. So, this is the only exception to the rule where you don’t have a postganglionic nerve fiber, that’s the adrenal medulla.  The cells of the adrenal medulla are really the postganglionic fibers, but they don’t carry electrical information anywhere, they just release epinephrine and norepinephrine directly into the blood.  All right.  So, when we come back, I want to look at some other slides like, you’re familiar with that, okay, like this one, okay, and this one, okay, and probably that one again.  So, we’re going to compare and contrast somatic motor versus autonomic and then we’re going to compare and contrast parasympathetic with sympathetic.  Okay.  Questions before you go?  No?  Okay.
