The Endocrine System.      The Endocrine Chapter.
You all know me all too well by now. So, you know when I rant or complain it is because I want you all to learn and I get mad if anything gets in your way. So just the title ‘Endocrine System’ has me bothered already. As you’ll see (and you probably already knew) what makes an organ an endocrine organ is that it simply releases a hormone into the blood. Hormones are produced by what we’ll call the endocrine glands. What makes an endocrine gland an endocrine gland is the fact that the cells in that organ secrete a molecule (usually a protein, but not always) called a hormone into the bloodstream. So, this coming chapter on the ‘endocrine system’ is not a ‘system’. The chapter on the ‘endocrine system’ is just the chapter in the textbook that lists all the endocrine organs. It is not a ‘system’. All the endocrine glands are not inter-related. The ‘cardiovascular system’ is a system where the heart and blood vessels are all inter-related, interconnected. The ‘pulmonary system’ is all connected (trachea to lungs, etc). Those two are examples of systems. 
But the ‘endocrine system’ is not correct. It is not a system. These organs that release hormones are not all intertwined. This chapter should just be called the ‘endocrine chapter’ since all it does is list all the endocrine glands. And that actually makes it easier. This chapter is tidy; flash-card friendly because all we’ll need to know is the name of the endocrine gland; where it is in the body; how to recognize it in the body (its gross anatomy); what it looks like under the microscope (its histological features); what hormones does it release and what those hormones do. Boom, that’s it. No need to inter-related them all together. Just a checklist of information about each separate endocrine gland.
If the epithelial cells that make up this gland produce and secrete (exocytose) a molecule into the blood and that molecule floats in the blood to stimulate some other far away tissues, it is an endocrine gland. It has endocrine function. It uses the blood to deliver its molecular message. Now some glandular epithelial cells make and secrete molecules but not into the blood. They secrete their molecular messengers directly into a duct, like the pancreatic duct or a sweat gland’s duct to the surface of the skin. These types of glands that secrete directly into a duct are called ‘exocrine glands’. See the difference: Endocrine secrete into the blood; Exocrine glands secrete into a duct.
[image: human endocrine system | Description, Function, Glands, & Hormones ...]
Here are the endocrine glands we will be responsible for: -pituitary; -thyroid; -parathyroids; -adrenals; pancreas. (notice that the testes and ovaries we’ve already covered with the reproductive system). Be sure and study their histological features using the ‘assorted histology images of…..’ files on the website and the textbook.
How do the hormones released into the blood actually stimulate certain cells but not others since, after all, if that hormone is in the blood, that hormone is traveling to every cell in the body. Let’s take Growth Hormone as an example. Growth Hormone is released into the blood (we’ll learn in a couple of minutes that it is released from the pituitary gland) and travels everywhere in the body. But only certain cells are stimulated by it. What if you had an over secretion of Growth Hormone (GH)? Too much GH circulating in the blood of the body? Well, you get overgrowth of……what?
Would you get a gigantic brain as a result of too much GH? No.
Would you get a gigantic liver as a result of too much GH? No.
You would get a gigantic…..YOU. You’d grow and grow and become quite large. GH would affect your bones and muscles primarily. Your bone cells and muscle fibers would respond to the excess GH while the hepatocytes of the liver and neurons of the brain would not respond to the circulating excess GH. 
[image: ]
So, what makes the muscle fibers, bone forming cells, hepatocytes and neurons either respond or not respond to this molecule we call growth hormone? Simply a ‘receptor’. We’ve mentioned receptors before in relation to neurotransmitters and their receptors. Same idea here. Muscle fibers and bone forming cells have a specific receptor for GH while hepatocytes and neurons do not have a GH receptor imbedded in their plasma membrane. So as the GH molecule floats past in the blood and around every cell of the body those cells that display a receptor on their surface, the bone forming cells and the muscle fibers, will have that receptor bound by the GH molecule and that binding of GH to its specific receptor will trigger that cell to respond. If a cell does not have a receptor on its surface, then there is no interaction of that cell with the GH molecule and so that cell ignores GH and does not respond to it.
[image: Hormones - Advanced | CK-12 Foundation]
Notice in the diagram above the ‘nonsteroid hormone’ binds to its specific receptor that is found embedded in the plasma membrane of the cell. When the ‘nonsteroid hormone’ binds to its specific receptor, that triggers other molecules inside that cell which will trigger that cell’s response. The hormone binding to its receptor does not enter the cell but triggers other molecules already found inside the cell and those second molecules go on to trigger the cell to do what it is meant to do. That second molecule (the first molecule to trigger the cellular response is the hormone itself which is attached to its receptor on the surface of this cell) is called a ‘second messenger’. This second molecule that you will learn more about in physiology will trigger many other molecules inside this stimulated cell and all of these molecules and their pathways to trigger this cell to respond to the hormone are called the ‘second messenger pathways’. 
Knowing all of the molecules involved in these second messenger pathways is really important since once you know all of them and what they do you can try to ‘fix’ things when they go wrong. For example, let’s take female breast cancer. The glandular epithelial cells of the female breast are hormonally stimulated to both divide and produce milk during pregnancy by the hormone estrogen. That’s how they normally work. So what if these same epithelial cells just start to grow out of control and cause breast cancer? No pregnancy, no change of estrogen levels from a pregnancy. But these cells are now dividing out of control. What went wrong with these cells? Why are they dividing without the hormone?
The only way to completely understand what is going wrong and how to stop them (how to best treat the breast cancer) is to know all of the molecules involved. You have to know about the receptor and all of the second messengers. A lot of endocrinologists do end up becoming cancer researchers. So most all of these second messenger pathways and the molecules involved have been discovered. That’s great news for us. Thank you researchers.
Let me mention that the cells that respond to a hormone, the cells that have the receptor for that hormone are called ‘target cells’ or a ‘target tissue’. While the cells that do not have a receptor are called ‘non-target cells’ or a ‘non-target tissue’. So in the example of GH, the muscle fibers and bone forming cells would be considered ‘target cells’ while the hepatocyte and neurons would be considered ‘non-target cells’. 
Now if you look at the diagram below, again a hormone is stimulating a target cell but notice that the hormone actually enters the cell to bind to a receptor that is waiting for the hormone inside the cytoplasm of that target cell. The receptor is not on the surface but inside the cell. That creeps me out. To think all day and night long there are certain hormones floating into and out of all of my cells looking to bind to its receptor. 
[image: Types of Hormones | BioNinja]
Remember in the first diagram, the diagram right below Andre-The-Giant, the hormone is binding to its receptor found on the surface of the target cell. That triggers the second messengers to trigger that cell to respond.
In the diagram right above these typed words you see the ‘steroid hormone’ actually passing through the phospholipid bilayer and entering the cells and there it binds to its receptor, inside the cytoplasm. This is very efficient because by combining the hormone and its receptor a completely new molecule has been constructed and this new molecule goes into the nucleus to trigger ‘transcription’ which would be followed by ‘translation’ of new proteins that stimulate the cell to respond to the hormone. No second messengers here. The first messenger, the hormone, goes all the way once it combines with its receptor to directly activate genes on the chromosomes. These hormones that chemically can freely pass through the plasma membrane are called the ‘steroid hormones’. 
Of all of the different examples of hormones we are going to be learning about, they can all be placed into two groups or categories. They can either be ‘steroid hormones’ or ‘non-steroid hormones (that use 2nd-messengers). Got it? Good.
Let me vent, get some anger out. Hopefully you’ll after this class take Human Physiology. In physiology you’ll be learning some of the most important 2nd-messenger molecules. That is very important. Oh, sure they have ‘chemical names’ that no student wants to learn, but boy they are important molecules to know about and be able to talk about. So I teach them to my physiology students and boy do they grumble about having to learn their names and their pathways. Grumble, grumble, grumble. And I think, really? Of all the difficult things in life to grumble about learning these molecules and their pathways is no big deal. Oh, sure you have to learn weird chemical names, but just do it, I think to myself. 
So here’s an example:
[image: Mechanisms of hormone action. Hormones bind to receptors on the ...]
No, we won’t be tested on it in anatomy, not until you take physiology will you be tested on these molecules and their pathway. But my physiology students treat learning this diagram as poison. But really now! So the hormone binds to its receptor on the surface of its target cell, that binding triggers GDP to be converted to GTP. I think to myself as they grumble, ‘its just LETTERS, not even a chemical name yet.’ That GTP activates adenylate cyclase. Oh boy, that sends my physiology students for a loop. Oh so tricky, me forcing them to learn the molecule adenylate cyclase. If I can learn all of my student’s names, including a few years back, Himbingory Flinchflinger, then they can learn an important molecule called adenylate cyclase. Look, adenylate cyclase does not even trigger spell check. It is in the computer’s library of words. It is an important molecule. And from there we are essentially done since adenylate cyclase activates cAMP (again this one is just letters, not even its full chemical name).  So don’t you wonderful anatomy students grumble about learning second messenger pathways in physiology. OK?
Where was I now? Ah, yes, back to learning: the gland; the location; recognize it in the body; know all of its histological features; what hormones does it release; what do those hormones do.
Let’s start with the pituitary gland. You’ve got a great textbook, so I do not need to duplicate it here. But let me say a few things about the pituitary gland.
A nice gland. A very small gland. A HUGE impact on the body from such a small gland. You remember where to find it, dangling down from the infundibulum below the hypothalamus at the underside of the brain. It sits inside the boney pocket of the sella turcica of the sphenoid bond.
[image: Overview of the Pituitary Gland - Hormonal and Metabolic Disorders ...]                             [image: Pituitary Gland | Medatrio]
[image: Pituitary Gland - Website Psychology]
[image: Understanding Pituitary Disorders | Brain Institute | OHSU]

[image: Morphology of Major Endocrine Glands]        [image: Endocrine System - Human Cadaver Flashcards | Quizlet]

[image: The Human Chakra System]
[image: Endocrine System Questions/Diagrams/Slides Flashcards | Quizlet]
And let’s keep on going. Let’s look at the pituitary gland under the microscope. Let’s look histologically and see how interesting it is. Notice in the image below that as tiny as the pituitary gland is, it is made up of two different types of cells, two different types of tissues that stain differently.
[image: Pituitary Gland]
I know, you’re saying ‘what am I looking at?’ In the above image you see in the middle the skinny infundibulum and dangling down from it, down and to the right is the pituitary gland. In fact you can make out the bone of the sphenoid bone. 
[image: ]
Notice immediately that the pituitary gland has a dark staining region, labeled “AP”, and a pale staining area, labeled “PP”. “AP” is the anterior pituitary and “PP” is the posterior pituitary. The posterior pituitary gland is pale staining because it is made up of neurons, nervous tissue. And this pale staining nervous tissue looks just like the pale staining infundibulum and the pale staining hypothalamus which are obviously nervous tissue also. It is all continuous nervous tissue. The posterior pituitary gland is an extension of the hypothalamus. The anterior pituitary gland is dark staining epithelial cells, epithelial tissue.
Another name for the epithelial tissue derived anterior pituitary gland is the adenohypophysis. Another name for the nervous tissue derived posterior pituitary gland is the neurohypophysis.
[image: Pituitary Gland]     [image: Endocrine System Histology]
The image on the left has the: 1-pale staining neurohypophysis; 2-dark staining adenohypophysis; 3-pale staining hypothalamus. The image on the right above shows the dark staining adenohypophysis on the left and the pale staining neurohypophysis on the right of that image.
The neurohypophysis releases two hormones: (1)antidiuretic hormone (ADH) and (2)oxytocin. Your homework: look them up in the textbook and turn it in to me what each of those two hormones do. Let me just mention this about ADH. A ‘diuretic’ is something that make you pee away urine. Caffeine is a diuretic, it makes you go pee. Let’s sound more clinical, caffeine acts to increase urinary output (make you go pee more). So, an ‘ANTI-diuretic’ would do the opposite, make you go pee less. An antidiuretic would decrease urinary output, keeping more fluid in the body. Why would you want to keep extra fluid in the body? Maybe when you’re low of fluid in the body? Huh? If you were to lose blood. You’re blood pressure will drop. You need to keep as much fluid in the body so you can move that fluid into the blood to make more blood plasma. Loss of blood, drop in blood pressure, release of ADH, kidneys keep more fluid in the body.
The adenohypophysis releases a whole bunch of hormones. More homework: list all of the hormones released from the anterior pituitary gland and include what each hormone does. One important thing to mention about the adenohypophysis and that is, how do the cells of the anterior pituitary gland know what hormone to release, how much to release into the blood and when to release that hormone into the blood. 
Remember that the posterior pituitary gland is made up of neurons and is directly connected to the hypothalamus and the brain. So when the brain makes the decision to release either ADH or oxytocin, it sends nerve signals (action potentials) to the hypothalamus, down the infundibulum and to the posterior pituitary so that the cells of the posterior pituitary gland will release either one of those hormones. The posterior pituitary gland is directly connected to the brain since it is nervous tissue.
But the anterior pituitary gland is not made up of neurons. It is epithelial tissue. How does the brain signal those epithelial cells to release their hormones? That is done by way of the ‘hypophyseal portal veins’, a network of blood vessels (veins) that travel directly from the hypothalamus straight down to the anterior pituitary gland. 
[image: Functional Anatomy of the Hypothalamus and Pituitary Gland]
Above is a crude diagram but it is helpful. You see neurons traveling from the hypothalamus straight down into the posterior pituitary gland. But in yellow and purple and green are neurons in the hypothalamus that do not enter the anterior pituitary gland directly. The yellow/purple/green neurons in the hypothalamus end at the hypophyseal artery. Those yellow/purple/green neurons release ‘releasing factors’ (or called ‘releasing hormones’), molecules, into the hypophyseal portal veins (labeled in the diagram the ‘hypothalamic-hypophyseal portal veins’). These hypophyseal portal veins carry the releasing factors directly down into the anterior pituitary gland. Once a releasing factor molecule arrives at the anterior pituitary gland, that releasing factor will stimulate an epithelial cell in the anterior pituitary gland to release its hormone into the blood out to the entire body. Let’s take an example. If we wanted to release FSH from the anterior pituitary gland we’d start in the brain for a nervous signal to release FSH to the body. The nerve signals in the brain would go to the hypothalamus (the yellow/purple/green neurons) and these neurons would release into the hypophyseal portal veins this molecule: FSH-releasing factor (FSH-RF). FSH-RF would travel from the neurons of the hypothalamus, through the hypophyseal portal veins directly to the cells of the anterior pituitary gland. Once in the anterior pituitary gland, FSH-RF would stimulate the epithelial cells of the anterior pituitary gland to release FSH into the blood and out to the entire body.
So, every hormone that is released from the anterior pituitary gland has a releasing factor coming from the hypothalamus. In order to release LH from the cells of the anterior pituitary gland, LH-RF has to arrive from the hypothalamus via the hypophyseal portal veins. Likewise, for each and every anterior pituitary gland hormone. 
[image: The Endocrine System: Hypothalamus and Anterior Pituitary (MCAT ...]     [image: 4. pituitary hormones and their control by hypothalamus]
To review, how do the releasing factors get from the hypothalamus to the cells of the anterior pituitary gland? By entering the hypophyseal portal veins up in the hypothalamus and traveling through these hypophyseal portal veins directly down into the anterior pituitary gland.
Wow, that was a lot for just one little gland. But now we understand one powerful little gland. The textbooks generally place the chapter on the endocrine glands after the nervous system chapters. Why? As we’re discovering the endocrine glands act like a separate nervous system by controlling organs of the body. The nervous system controls everything in the body by sending action potentials everywhere via neurons. The endocrine glands can control specific organs of the body by releasing hormones and using the blood stream to deliver those hormone signals.
Next on our list would be the thyroid gland. I can’t wait. When one looks at all of the tissues of the body in stained microscopic images, the thyroid is the ‘prettiest’ of all the tissues. It is not right for me to ‘judge’ or be so superficial as to think the thyroid is the ‘prettiest’ of all the tissues microscopically, but it really is. But first let’s look at where it is and look at its gross features.
[image: The Thyroid (Human Anatomy): Picture, Function, Definition ...]
You can find the thyroid gland next to the thyroid cartilage in the neck. The thyroid gland has a large right lobe and a large left lobe and these two lobes are interconnected by the thin isthmus in the middle. 
[image: GK Quiz on Thyroid Gland]
[image: The Thyroid Gland. (a) A drawing and cadaver photo illustrate that ...]
[image: Human Anatomy and Physiology for Lifelong Learning]
Notice the different texture of the thyroid gland as compared to the straited appearance of the thyrohyoid muscle.
What makes the histological view of the thyroid so beautiful are the round, pink-stained pools of non-cellular colloid that are surrounded by a single layer of cuboidal cells. There are the thyroid follicles. These cuboidal cells that surround the pink colloid are then called the follicular cells of the thyroid gland. 
[image: thyroid gland histology | Thyroid Gland Histology - Thyroid ...]
Above is thyroid, low magnification (low power). 
[image: ENDOCRINE SYSTEM]
[image: Thyroid]
Iodine is an element. Iodine is a mineral found in some foods. The body needs iodine to make thyroid hormones. 
[image: Iodine | The Periodic Table at KnowledgeDoor]
The follicular cells of the thyroid gland make two hormones. The first hormone uses iodine as part of its structure. That’s odd. Not many molecules in your human body ever use iodine in their structure. Even more odd is that this first hormone produced by the follicular cells of the thyroid gland use THREE iodides in its structure. For that reason, this hormone is called: tri-iodothyronine. Or you can just call it T-3. You do not have to learn its structure. I just wanted to show you all the iodides. The second hormone produced by the follicular cells also has iodine in its structure. But get this, this second hormone uses FOUR iodides in its structure, see below to the right.
[image: ]                                [image: ]
Since the second hormone produced by the follicular cells has 4 iodides in its structure it is called tetra-iodothyronine. Or you can simply call it T-4. There you have it, the two hormones released from the follicular cells of the thyroid gland are T-3 and T-4. That’s why we need iodine in our diet, so the thyroid gland can make these two hormones. 
As you admire the thyroid and its beauty, you’ll notice some cells in the thyroid that are outside of the follicles, separate from the follicles. These cells that do not make up the wall of a follicle, that are in between and separate from the follicles are called the parafollicular cells. Since they usually do not stain with much color they are also called ‘clear cells’ or just ‘C-cells’. These parafollicular cells, or clear-cells, or C-cells also release a hormone. That hormone released from the parafollicular cells is ….wait. That’s your homework assignment. Add to your list from the pituitary gland the hormones from the thyroid (all 3 of them) and what they do.
[image: Thyroid Gland Flashcards | Quizlet]
Now next on our list are 4 little endocrine glands that are oh so very hard to find. They are found behind the thyroid gland. Two of them are behind the right lobe of the thyroid gland, and the other two of them (4 of them in total) are on the back of the left lobe of the thyroid gland. These are called the parathyroid glands.
[image: Parathyroid Gland Overview: Parathyroid Function, Parathyroid ...]      [image: Having Parathyroid Surgery | Saint Luke's Health System]
[image: Parathyroid Glands, Understanding the]
DON’T YOU DARE ever get wrong the name of the hormone released from the parathyroid glands! Why? Because it is called ‘parathyroid hormone’. The parathyroid gland released parathyroid hormone. Once and a while a student will miss that question and I go crazy, how can anyone ever get that wrong. Where does parathyroid hormone come from? The PARATHYROID GLAND! Let’s see what the parathyroid gland (which by the way releases parathyroid hormone) looks like under the microscope.
[image: ENDOCRINE SYSTEM]
The parathyroid gland is unremarkable under the microscope. It is just a monotonous sea of dots. The cells all look the same. Nothing unique or characteristic about its looks microscopically. So how can you identify it for an exam or quiz? You can always identify the parathyroid by the fact that it is found next to the thyroid gland. Let me explain. The thyroid gland is beautiful and always recognizable. You cannot miss it when you see the thyroid and its lovely pools of pink colloid. If you then can see a sea of purple dots, that sea of purple dots has to be the parathyroid gland. As the textbooks would say, ‘the parathyroid gland is recognizable by the uniform collection of identical cells seen in the context of the thyroid gland.’ What is the action of parathyroid hormone? Add it to your homework.
Next please.
That would be the adrenal glands. They can be found on top of the kidneys. So there are two of them Notice their odd shape, like a weird hat or something.
[image: adrenal gland (Patient) - Siteman Cancer Center]
[image: Laparoscopic Removal of the Adrenal Gland - Johns Creek ...]       
[image: adrenal gland | Definition, Anatomy, & Function | Britannica]
[image: STRESSED? Take care of your adrenal glands! — Complete ...]
The adrenal glands are made up of two different types of cells, two different types of tissues. The central portion of the adrenal glands is made up of nervous tissue, neurons. The outer layer of the adrenal glands is made up of epithelial cells. For any organ, the central core would be called the inner ‘medulla’ while the outer portion would be called the outer ‘cortex’. So for the adrenals, they consist of an inner ‘medulla’ made up of nervous tissue and an outer ‘cortex’ made up of epithelial cells. Add to your homework list the hormone(s) released from the inner medulla of the adrenals.
Let me talk a bit about the cortex of the adrenals. The adrenal cortex. When you look at it under the microscope you can see that it is made up of 3 layers when you look closely. These three layers of just the outer adrenal cortex are the (from outside in) zona glomerulosa; zona fasciculata; and zona reticularis. And of course on the very outside of the glands is a wrapping of connective tissue called the capsule. Each one of these three regions of the adrenal cortex will release their own hormone. Go ahead and add those to your homework list and remember to include what they do. Also in your homework explain what part of the adrenal does ACTH from the anterior pituitary gland stimulate. Or in other words, what hormone is eventually released from the adrenal gland as a result of the release of ACTH from the anterior pituitary gland.
[image: Overview of Adrenal Histology]
What a great microscopic view with labels. Look at the right on the image above. It is an area of pale staining cells. Pale staining cells means nervous tissue. These neurons release adrenaline (or you can call it noradrenaline or you can call it epinephrine or norepinephrine). That molecule should sound familiar. It was used by the sympathetic nervous system to trigger the ‘fight or flight’ response. It was used by neurons at a synapse. So now image that same molecule that would trigger your sympathetic response not simply being released at a specific synapse or two but now released into the blood as a hormone. It would go everywhere in the body. You’d get a full blown, whole body fight of flight response. The ‘adrenaline rush’. That’s how that works.
To the left in the above image you can see labeled for you the three layers of the adrenal cortex with the capsule on the very outer edge of the gland.
[image: Adrenal Glands - TeachMePhysiologyTeachMePhysiology]
[image: Adrenal Gland-Histology | Body tissues, Medicine notes, Endocrine ...]
[image: Histology-World! Histology Fact Sheet-Adrenal Gland]
[image: Adrenal gland | Histology slides, Human anatomy and physiology ...]
Next is the pancreas. That’s weird. We’ve already talked about the pancreas when we talked about the digestive system. The pancreas produces the digestive enzymes and puts them into the alkaline pancreatic juice that travels down the pancreatic duct into the duodenum. That is all true and correct. But notice that the pancreatic juice travels through the pancreatic duct. A duct. All of that is considered ‘exocrine’ not endocrine. We’ve been talking for 20 pages or so about endocrine, so why bring up exocrine? Well, the pancreas is both exocrine and endocrine. What we’ve just mentioned and learned is the exocrine part of the pancreas. The digestive part of the pancreas is exocrine. Let’s now discover that inside the pancreas are cells that actually secrete hormones, making those cells the endocrine portion of the pancreas. The digestive cells of the pancreas make up the exocrine pancreas while these little islands of hormone producing cells make up the endocrine pancreas. 
Let’s take a look microscopically first at the pancreas so we can see these little islands of hormone producing cells. By the way, these little islands of hormone producing cells are called the ‘islets of Langerhans’ (named after PAUL Langerhans).
[image: ]
[image: Pancreatic islets - Wikipedia]
[image: Dictionary - Normal: Pancreas - The Human Protein Atlas]
In the image below, can you tell apart the islet of Langerhans from the small branch of the pancreatic duct? OK, the islet of Langerhans is on the right and the duct is hollow and on the left. 
[image: Normal Histology]
I like to describe the islets of Langerhans this way. When you are scanning the pancreas and looking for an islet of Langerhans compared to all the digestive enzyme producing cells in the background, you can pick out the islet of Langerhans because the cells of the islet of Langerhans are: a little bit different in size; a little bit different with the size and darkness of their nuclei; a little bit different in the staining of the cytoplasm and a little bit different in their arrangement. I amuse myself with that so very imprecise description. It sounds so vague, but it is so accurate. When you see an islet, it’ll look just a little bit different in all those ways. Take a look below and see what I mean.
[image: Endocrine Pathology]            [image: Profiling Human Islet Cells with Laser Capture Microdissection]
[image: Islet cell transplantation - Wikipedia]                      [image: Pancreas Alpha-Cells Can Convert to Insulin-Producing Beta-Cells ...]
Now each individual islet of Langerhans has three famous cells: the Alpha cells; the Beta cells; and the Delta cells. Each produces its own hormone. You cannot tell them apart by looking at a stained microscopic slide of the pancreas. But they are in there as part of the islet of Langerhans.
[image: What is diabetes]
As you can see, they are involved in regulating blood sugar levels. Remember that the chemical name for sugar is glucose. They regulate your blood glucose levels. So, after a meal, when all that sugar (glucose) has entered your body and blood, you need to try to lower your blood glucose levels by releasing insulin. You will in your homework list the hormones from the pancreas and in the description of what those hormones do you’ll include in detail how blood sugar is lowered and in detail how blood sugar is brought back up by glucagon 2-3 hours after that meal. 
[image: Pancreas]

And that’s enough for now. Enjoy.
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