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Slide 1- “Inspirational Neuroscience” 
-The respiratory system of the brain has been inspirational for all the field of neuroscience. This is probably because it is one of the best understood parts of the brain. We know what transmitters are present, how the neurons talk to each other and so forth. For instance in contrast to the neuroscience of sleep, people who study this cannot really associate behavior to a particular system of neurons within the brain. 
-This course will mainly involve neurons found in the brainstem which control respiration. Generally it will focus on how the brain controls your respiratory muscles that cause you to breathe. How does the brainstem cause contraction of respiratory muscles to cause inspiration and expiration?
-Why do we studying breathing and how does the respiratory system work?
Slide 5
-If you live to meet the average life expectancy of a male or female, you’d expect to breathe 505, 000, 000 times. EG, SIDS, and sleep apnea are cases where breathing fails. 
-Every night when you fall asleep, your breathing is reduced. You can determine at what stage of sleep an individual is in just by looking at their breathing patterns. I.e. If an individual’s breathing is all over the place, shallow and deep, it represents deep sleep.
Slide 6-7
-Here is the core of the course. There are a group of cells that cause us to breathe in and out. The respiratory system relies entirely on the brain to cause its muscles to contract and relax. The brain doesn’t constantly always use all the muscles that helps you breathe in all circumstances. There are certain muscles that switch on and off depending on the situation. How then does the brain know how to recruit these muscles to facilitate breathing? In order to understand this, we need to understand that there are receptors in muscles which tell the system how relaxed or constricted there are. There are various airways with smooth muscles to determine how much to dilate the airways in order to get air in and out of the lungs. There is a whole barrage of neurons that are sensitive to the level of CO2 and O2 in the blood. This information can then be passed onto the brain to create an appropriate response.
Slide 8
-The common conception of breathing is to get oxygen. This is not actually the case. You don’t breathe to get oxygen, your brain moderates CO2 levels. It does not worry about the amount of oxygen you get.
-Pulmonary ventilation is the number one concept of breathing. 
-Acid base balance: Kidney disease is common during aging. This will result in acid-base balance but will not implicate the kidneys. Instead there is an acid/base build up and this is due to how you breathe. Parts of the brain which detect pH has a pathological effect on respiration. 
-You can’t speak if you can’t breathe properly. I.e. Christopher Reid (the former superman) was paralyzed and couldn’t breathe as a result. He had to survive using a ventilator and as a result couldn’t talk 
-The lungs are biggest filter of crap outta your body. This is a very important type of immune protection. This is why smokers are constantly more sicker than non-smokers. This is because cigarettes impair the ability to breathe properly. 
-The respiratory system is also used to control body temperature for example panting. 
*So in essence, the respiratory system isn’t just focused on breathing but is integrated within various other systems. It does this constantly listening and working. It’s actually pretty amazing.
Slide 9
-This slide shows the function of the respiratory system in the four basic ways to think about it. Respiration is involved in pulmonary ventilation (bringing air into the lungs), gas exchange (CO2 and O2 exchange), gas transport (to provide O2 throughout the body), and gas exchange at a tissue. 
Slide 10
-Our focus will be on mammalian breathing. There are other organisms with different respiratory systems and different control mechanisms. For instance, looking at the salamander, their lungs are sticking out and don’t have respiratory muscles.  This is very similar to insects. Their respiratory control system is completely different. 
Slide 11
-Here are the human lungs, which are located within the body. The difference between mammals from insects is that we have to actively do something to breathe. Our diaphragm is contracting as well as the muscles around out rib cage, to expand the chest capacity to get oxygen into the lungs. 
Slide 12
-Here is the basic anatomy of the respiratory system. These are the machinery required to ventilate the lungs. A very important respiratory muscle is the diaphragm. Its job is to cause inflation of the lung by increasing the space in the chest cavity. The lung tissue inflates passively and air moves down a pressure gradient to fill the lung. It moves down the mouth and nose into the trachea, down a series of tubes into the lungs. 
-All of these are highways of getting air into the lung tissue. They are essentially considered the conducting part of the respiratory system. The alveoli is the functional unit of the respiratory system. They are attached to the tubes (the terminal bronchioles) that causes air to move down them. The alveoli is made up of epithelial tissue. They are coated in arteries and veins. This is important because the oxygen or air that gets to these alveolar sacs, needs to diffuse from the alveoli into the arteriolar blood supply. The main role of the alveoli is gas exchange. 
Slide 13
-Here is a magnified image of an alveolus. It is made up of lots of epithelial cells. They are coated in capillaries. This allows for the O2 to leave the alveolus and also allows the CO2 to diffuse from tissues. 
Slide 14
-You have your alveolar sac. There is a blood vessel around it. It delivers the deoxygenated blood to the structure as there is less oxygen in the vessel than the alveolus. Oxygen diffuses across a concentration gradient into the blood from the alveolar space. CO2 conversely diffuses out of the blood. RBCs sit in the capilliaries and pick up oxygen. 
-The distance between the alvelolus and the capillary is extremely narrow (up to 0.5 microns) which is separated by interstitial fluid. The oxygen is collected and is sent to the heart. 
Slide 15, 16, 17
-Smoking destroys the alveoli. If you took a healthy lung and spread it out, it would span a large surface area. In the case of the alveoli destroyed by cigarette smoke, the SA is greatly reduced. 
-Smoking also kills the capillaries which allows the oxygen to get to the blood. It also damages the capillary beds present in the alveoli. Therefore, you reduce the amount of oxygen that can enter your heart. 
*Not sure if alveoli can regenerate. The capillaries can regenerate however. 
Slide 18
-Here are some of the parts of the systems that we will discuss. The diaphragm is the main respiratory muscle. 
Slide 19
Effectively, the brain causes the diaphragm to contract down and causes the chest cavity to become bigger. The lungs are attached to the chest cavity and as a result they get inflated. This creates a pressure gradient, which brings air into your chest (corresponding to Boyle’s law). 
>What are the neural inputs that cause your diaphragm to move down and contract and what shuts it down? *You need to have contraction coupled with relaxation. 
Slide 20-21
-Here we see the lung. The blue stuff represents the pleura that surrounds it. The pleura surrounding your lung is attached to pleura lining the inside of your chest wall. Your lungs are physically stuck to pleura on the chest wall. The cohesive property of water keeps them stuck together. This is why the lungs expand when your diaphragm contracts. The only way to get unstuck is if an individual gets stabbed. This would break the suction between the pleura and would cause the lungs to collapse. 
Slide 22
-This scenario is called the pneumothorax and it is one way to disassociate the lung from the chest cavity wall. If someone stabbed you in the chest, you would disrupt the union between the pleura of the lungs and the pleura in the chest cavity. This would cause the cohesive property to be broken. As a result, air rushes in and the lung collapses. This would cause the lung to shrivel up instead of its normal inflated state. 
-A cyst in the lung can actually reduce the pleura and essentially cause the lung to collapse in this same way.
Slide 23
-Here is a haemothorax, where there is blood in the lung tissue. Blood is now between the parietal pleura and the visceral pleura (see slide 20 for a visual representation of the two). As a result, the lung can’t contract and extend.    
Slide 24
-In a haemothorax, a tube can be stuck in the chest cavity and the blood can be drained out.  
Slide 25
-Another way to get a pneumothorax, is in the case of emphysema. Here we can see the difference between a healthy lung and a diseased lung. There’s a difference between the texture and the colouration of the lung. The disease essentially breaks down the pleura that covers the lung.  
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