Respiration cont.
 
Distribution of materials in an organism:
Unicellular organisms move through cyclosis and along the cytoskeleton.
 
In the circulatory system:
The main function is the distribution of materials in the body. This is a critical function of the human body.
 
Porifera:
The sponge has individual cells that transport so there is no circulatory system. Sponges don't have any system.
 
Platyhelminthes:
No circulatory system 
 
Nematodes:
No circulatory system 
 
Annelida:
Their system is a lot of vessels and it moves materials (fluid called blood) throughout the body. For example their heart pumps out blood into small vessels which them turns into interstitial fluid. This called a closed circulatory system. 
 
Arthropoda:
Another kind of system is when the fluid doesn't stay enclosed in the system and this is called an open circulatory system. 
 
Mollusca:
They mostly have an open circulatory system like snails, slugs, limpits, clams, mussels, oysters and scallops. But octopuses and squids have a closed circulatory system. 
 
Echniodermata:
They have an open circulatory system, but that circulatory system isn't that important for distributing materials because they have a water vascular system, and they rely very heavily in that. 
 
Chordates:
Us humans have a closed circulatory system.
 
So starting with the fish:
The general pattern of circulation starts with a single heart with two chambers. The two chambers are called the atrium and the ventricle. The job of the atrium has to pump the blood into the ventricle. The ventricle is more muscular because its job is to pump the blood into the rest  of the system. The blood goes through a bunch of chambers called gill circulation and then back into the a systematic circulation and then it gets pumped back into the heart. The blood moves through the system slow.
 
Amphibians:
The heart has three chambers: one ventricle with two separate atrium. Also, they don’t have a single blood circuit. One of them goes through the lungs and the skin and the other loop goes through the rest of the body (stomach, muscles, digestive system). Compared to the fish, one advantage is that you get good pressure pumping into the two separate circuits, so the blood moves very efficiently through the system. But since there is only one ventricle, the levels of oxygen aren't equal. So the concentration of oxygen might not be high in some parts.
 
Reptiles:
It's similar to the amphibian, but the heart is kind of three chambers. There isn't a pure separation with the ventricle. So it's kind of a three/four chamber heart or a three and a half chamber heart. And a two and half circulatory loops.
 
Mammals or birds:
They both have a four chamber heart with two ventricles, two atrium, and two circulatory loops. One for the lungs and the other for the body. 
 
The human circulatory system:
We each have a heart, which has four chambers. Blood is pumped out of the heart into our arteries, and they carry blood away from the heart. The blood is then carried into capillaries, which is where the exchange with other tissues happens. Then the blood drains from the capillaries into veins, where the blood is then carried back to the heart. 
 
The right ventricle is the starting point with the low oxygen blood and it gets pumped out into this large artery which splits into two and that is called the pulmonary artery. This is an artery that carries blood with low oxygen, so this artery carries the blood to the lungs and it supplies the capillaries. This is where you get gas exchange, and then you end up with blood with high oxygen. The blood goes into veins and it heads back into the pulmonary veins and it is carried back to the heart. The pulmonary veins carry the blood specifically to the left atrium. The left atrium has thin walls, but all it does is pump blood into the left ventricle. The left ventricle is the most muscular part of the heart and it pumps blood out into the rest of your body. It pumps into a large artery called the aorta. Branches go from there to the rest of your body to the capillaries, allowing exchange. The blood goes from the capillaries and drains into veins into the vena cava. The vena cava is a large vein that brings blood back into the heart into specifically the right atrium. This atrium pumps blood into the right ventricle and the system starts again. 
 
The blood moves very quickly with the arteries, and it slows down in the capillaries to allow for the exchange of materials, and then speeds up a little bit in the veins. 
 
Pressure is what moves the blood and is created by the contraction of the ventricles. The pressure is high in the arteries when the ventricles contract, and when the ventricles relax, the pressure goes down. 
 
The artery is lines with a tissue called endothelium. That is the tissue that is in direct contact with the blood. Around the endothelium there is a layer of smooth muscle tissue and outside of that is a layer of connective tissue. These tissues allows the body to control blood pressure, but it also helps direct blood to different parts of the body. So blood flows through these arteries which they find the branch that leads to the capillaries. So capillaries only have the endothelium. The blood makes its way to veins, and veins have the same structures as the artery; with an endothelium and some smooth muscle. And around the smooth muscle there is the connective tissue. However the veins have to deal with blood pressure that is much lower than it is in arteries, so the smooth muscle in veins is much thinner than it is in the arteries. One structure in veins that is not found in arteries in the valve. It is a one way valve. Since there is a lot less pressure in the veins, it can be an issue so the valve helps pump blood out. These valves make sure the blood only goes one way. 
 
45 percent of the blood is plasma, and the other 45 percent is called the cellular element. 
 
Blood plasma is mostly water, and dissolved in this water is a lot of different ions. There are a lot of functions in the ions, but an important one is osmotic balance. Osmotic balance is solute concentration. There are also a lot of proteins dissolved in the water. These proteins have a lot of functions, for example in clotting. An important function is maintaining an isotonic solution for the cell. There are a lot of substances also being dissolved like blood sugar or CO2. 
 
Cellular elements are made up of erythrocytes or red blood cells. They help transport oxygen and help transport CO2. They can do this because they're packed with hemoglobin which is a protein. What happens is when you have a lot of oxygen, it picks up the oxygen and stores it and when it's in a place with less oxygen, it releases it. Another cellular element is the leukocytes or the white blood cells. They're a lot less common than the RB cells. Their function is defense and immunity. The last cellular element is called the thrombocytes or a platelet. Their function is initiating blood clotting. 
 
The cellular components are generated in the bone marrow. Other components of the blood come from other places, but the liver is important in generating blood proteins. 
 
Defense against attack:
 
Unicellular organism may produce chemicals that are toxic to other organisms. 
 
Animals usually have an immune system:
It's function is defense against infection. It's not really a system like the circulatory system, but the immune system is more dispersed than that. It draws from other systems. The lymphatic system is also similar, and plays an important role in immunity. It returns fluid to the blood. 
 
Human system:
The fluid in the capillaries, fluid is always leaking out into the surrounding tissues. That's where the lymphatic system comes in; lymphatic capillaries all around our body that have valves that allows fluids to drain out of them. The fluid is then called lymph. This lymph is going to be drained from the lymphatic capillary into a lymphatic vessel. These vessels have one way valves, so our natural body movements combined with the valves move that system. The lymph moves very slowly, so this can be a problem if a person is paralyzed and they don't move so fluid is accumulated in the limbs. Eventually that fluid is drained into lymph nodes. These lymph nodes are packed with leukocytes. 
 
The spleen is not really connected to the lymphatic system. It's connected to our circulatory system, but it functions like a giant lymph node. The spleen is for the blood and not the excess fluid. The spleen removes old erythrocytes from the blood. 
 
Contd. Next lecture.
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