

BISC 205, October 2, 2026


INST BAINS: Put your name on the top. Don't begin the exam until I say go.
Just put your name at the top. I will give you other instructions but don't begin the exam until I say go.
So for those coming in, quickly find a desk with an exam on it on the table but again, put your name down but don't begin until I say go. I will talk about section numbers after for those who don't know what the section number is.
All right
So I think that most of you -- still a little early but I will give the people here their instructions first. So at the front page, first and last name.
Your TA, only one TA, that's Maryam so that make my life easier. If you are Monday at 2:30D101...if you are Monday at 4:30 you are D103. If your tutorial is Wednesday, you are D104
Monday at 3:30D102. If the Wednesday tutorial, you are D104. That's how you fill out that section.
If you forget, not a big deal. As long as your first and last name and student number are there we
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can find you on the grade book. The way the quiz is broken, nine marks in total. Not a lot. Multiple choice and short answer, four marks for that section. Point form is fine. Pencil or pen. I don't mind.
Other than that, if you are done early, do not vacate your seat. Please stay where you are.
Because you will sit there for the full 15 minutes. It's a hassle of getting everyone to get up and while other people are finishing the exam so we will wait until the time is elapsed. Just check your answers if you finish early.
But other than that, when comes to handing it in, what we will do is eventually have everyone in one row hand them to one side and Maryam will collect them. Rather than just going to you individually. If there's an exam near you in the middle there, there's some. Find an exam, a table with an exam. You can't just sit where ever you want. Just put your hand up if there's an exam beside you. See where the hands are, go on in.
D101 Monday at 2:30...
And D104 is Wednesday tutorials. Make sure everyone is there.
Last person ready. Again I won't start the timer until the last person is ready to go.



And then after the quiz, after everything is handed -- Maryam collects them, we will start the lecture.
Okay. So everyone almost ready to go? 15 minutes is plenty of time. A lot should be finished before then.
Okay. So we will start in 3, 2, 1, start. You have about two minutes left.
So the exam is now over. Cool.
So what we will do is in terms of passing the exams over, if on this side of the lecture hall, pass to the aisle this way. If on that side, pass this side. The middle one is going to be fun, easier to do it to one side. Let's get them all passed to that way.
It will take a while for the middle groups to pass everything down. If there's empty -- for example, empty exams, put that in the pile and just pass them all down all the way to the end. When we sort that out, then we will get started with the lecture today.
Does anyone have exam with them -- put your hand up so Maryam can pick them up
All right. So just to let everyone know, when



comes to the quiz, they would normally be in tutorial but we missed a few days and so we did the first quiz in lecture. When comes to say your -- the mid terms, the idea behind this is Maryam and I will set the room up and when you come in, instead of you bringing your bags to your desks and it can become chaotic people finishing early, we will leave the bags all at the front. The rules are Maryam and I are not responsible for belongings we can't invigilate and watch your belongings at the same time. Make sure you keep anything valuable on you, or just bring what you will need to class. That's another way to avoid that problem. That's how the exams and midterms will go.
We lay the exams out you come in, put your bags at the front and find a seat with the exams and first and last name and student number in knowing your section number. I will post one for example in terms of a slide with a section numbers for sure but I think at some point you have to start to memorize your section numbers.
So at one point, Maryam and I -- I will mark half and she will mark half. It's straight forward exam and then we will post the marks and you can look at them in your tutorials. So that's how the quizzes will work and also how the midterms will work.



Quizzes in tutorial easy to manage. Only 20 something of you. It's just major exams...when comes to that.
So any way, anyone have questions at all? In terms of -- how was that quiz overall?
Thumbs up or thumbs down? There's a half way.
Most thumbs up. Okay. At least that's more feed back for me. In terms of the lecture component, one thing to know. I promised I will give you at some point the questions to the part two recording on water and electrolyte balance. It's up now. As of last night, it's up for those who want to look at it.
Most of it like I said was based on the kidney in terms of the nephron but there's some stuff about GLO...filtration rate. More second year material. If you think the lecture recording didn't help you enough to understand that, I think the practice questions will in terms of the that so try those questions out and hopefully they are fine and if you do have questions, let me know or Maryam and we can help you out.
So now what we will do is jump into the topic on circulatory system and for some of you, I would say all of you covered the human circulatory system in first year.



But may be some of you may not have covered some of the specific animals. Not all animals have four chamber hearts. So we will talk about that as well.
And just to start things off, I will mention about something we will go over basic to begin with and work up to complex levels when comes to organisms circulatory system...[reading]
And every organism must exchange materials with its environment for survival. And those exchanges happening at the cellular level. Some organisms in animal kingdom don't have circulatory system. We will talk about them first. They don't really need one based on their size more than anything else. But most students when I ask do all animals have circulatory system, most students say yes and that's actually not the case.
Says here [reading]
I mean, in terms of the fact that you have a smaller diffusion distance, easier to move molecules in and out of that organism. If we look at some examples, for example, some nidarian I will mention we have a hydra here and jelly fish here. Even the flat worms have a gastro vascular cavity. So it says here it's a central cavity that serves as a two way digestive tract [reading]



Well, also facilitating [reading]
So in a way, gastro is like the digestive part and vascular is like the...they share a lot of the similar functions. At higher level or complex organisms like us our digestive system is separate from circulatory system but in some animals they are shared. For them we call it gastro vascular cavity. Note the notes you have now, I adjusted them a bit. The ones you will see is the adjusted version.
So if you have the old one, it's just I added a few things here and there. I will up load the correct copy when comes to later on today but it's not going to be -- it's like 99 percent similar to the one you already have. It's not too much of a difference.
So it says that -- it is incomplete -- this gastro vascular cavity is incomplete digestive system lax a...[reading]
And the same opening for moving materials out.
So that's one aspect.
And also when comes to the body wall enclosing this gastro vascular cavity, it depends -- some organisms can be two cell, thick. NIDARIANS have a gastro dermis which is lining the cavity itself.
And outer layer to that is the epidermis. And if we look more for the NIDARIANS not labeled here but



they have epidermis so one cell layer thick. Generally what happens is the fact that there's only a few cell layers that will be involved here.
Then you can see the diffusion distance is small. You can have molecules move in and out of the organism directly from the surface instead.
So the thin body walls [reading]
Instead of a circulatory system that does efficient job of it but not needed for the small organisms here.
But in the end, doesn't matter what type of organism, you must exchange materials with the environment and like I said, doesn't matter what type of organism you are in the animal kingdom it occurs at the cellular level. And in most animal exchange...is usually within a fluid filled circulatory system. If we go to the higher complex animals includes us we have a more advanced circulatory system and we don't have to link it to our digestive system
When comes to the circulatory system, it's always good to know what the primary functions are. If I asked you what are primary functions, some of you will hit things I had on this list that I will present to you.
So first of all, couple of the ones that some



students would get off the bat is for transport of oxygen and nutrients to actively metabolize tissues and remove carbon...in the tissues. Most students would say that's a primary function and another one is transporting signalling molecules. Hormones will always be transported through the circulatory system from one point to their target point. The source to the target point itself.
And also transporting immune cells throughout the body. Like immune cells, we want to hit all the infection. Having the circulatory pat role cells is helpful that way. Protection and healing. To do with components in the blood like white blood cells and antibodies are basically protein molecules that mark cells for destruction. They don't do the destruction themselves. If you mark them for destruction then other white blood cells like macrophages destroy the cell. If you cut yourself and want to seal the wound blood clotting is important. Regulation of body temperature -- by controlling blood flow to the skin, vaso dilation and narrowing, we can maintain the 37 degrees Celsius. During colder times, approaching December, how your body will respond in terms of the blood vessels they should vaso contradict so we don't lose heat to the outside, you want to keep the heat on



the inside during the cold temperatures, during the summer, our summer wasn't really hot but a few years ago we had a heat dome like 38 degrees at night. Do you remember that or you don't remember that?
But basically, during that time, obviously, that vaso dilation was important to move the excess heat out of the body.
Those are primary functions that I thought I would mention to start off this system with.
And so when comes to circulatory systems, humans have a closed system.
But not all circulatory systems are closed.
There's also open system too. I will talk about both of these.
And in terms of the complex animals, again, this doesn't apply to NIDARIANS and flat worms but the more complex ones above that can be one or the other. No scenario where animal could have both at the same time, we have not come across that at all.
So there are some characteristics that both systems share. There's a circulatory fluid. In a closed system it's blood but it's something different in open system. There's going to be a set of blood vessels involved. Even in open system blood vessels are involved but are not connect back to the heart.



And there's a muscular pump which is the heart. When comes to animal kingdom the heart can range in size. If we look at humans, for example, we look at something that's about -- in terms of weight wise, we don't have the heaviest heart. For lands animals it's the elephant that will have that but the largest or heaviest heart in the world for animals, know which animals? Blue whales.
So I think if I remember it's like 400 pounds.
So think about like taking a couple of line backers from the foot ball, NFL, that's weights of their heart. One of the heavier elephant hearts is about 55 pounds. It's -- if you weigh say any where from 150 to 200 pounds, that's a large chunk of your body.
So with the circulatory system, it does connect the fluid that surrounds the cells with the organs that exchange gas, absorb nutrients and...I just said circulatory fluids. One fluid is interstitial fluid. The fluid that the cells and tissues bathe in. I wanted to mention that. Deliver nutrients and collecting waste. In terms of this, that's represented in this cartoon picture by the blue material surrounding the cells here.
We also have the blood. Fluid that circulates



within a closed circulatory system. Blood is only found in closed circulatory systems. Lymph is fluid that circulates in secondary system in vertebrates. I won't cover the lymphatic system in this course but when comes to the delivery of fats throughout the body, that's where the lymphatic system kicks in. I will talk about hemo lymph. This is a fluid mixture of blood and interstitial fluid mixed together that circulates in...when comes to closed circulatory system, the blood and interstitial fluid will never mix. You see here the blue is interstitial fluid and red is the blood. Blood is contained within the vessels and no mixing and in open system they will mix and you get hemo lymph. I will focus more on blood versus hemo lymph. Any questions about that?

STUDENT: What is the difference between interstitial fluid and extracellular matrix.
INST BAINS: That's the layer found on the surface of animal cells. Plants have plant cell wall. Surface of animal cells have extracellular matrix and the fluid outside of that, basically that's the fluid that is circulating or that the cells are bathed in is the interstitial fluid. Good question. All right. Let's start with the open system.



And it says here [reading].
Note, that this blood will mix with the interstitial fluid and you will get hemo lymph. The thing about this is the blood is not enclosed in blood vessels. For example, here is basic system of a picture in terms of open circulatory system may be for this grass hopper. There's a heart and blood vessels are not fully connect back to the heart. Open into the sinuses or body cavity. And the blood will mix with the interstitial fluid and form hemo lymph.
Mainly arthropods...lobsters and crabs and shrimp. Insects. [Reading].
There's also bivalves and snails. Open circulatory system, the blood is pumped -- there's a heart or muscular pump that will pump the fluid basically throughout its -- throughout the blood vessels and into the open sinuses in the end but like I said, these open sinuses specific to the open circulatory system we will call the sinuses or body cavity hemocoel because that's where the interstitial fluid and blood will mix...
That's the body cavity.
And that's when I mentioned here. Blood mixed with interstitial fluid is hemo lymph. If there's mixings here, all the circulatory...will move



throughout the circulatory system in the end. If we want to -- you have to start with blood first. Right? You need blood to make hemo lymph. You need a start point. After the hemo lymph is made that will circulate -- it's open circulatory system in the end.
And so as the heart beats and animal moves, this allows the hemo lymph to circulate. ...[reading].
Will re-enter back into the heart and go through the whole process again.
And when comes to open circulatory system, they are more ideal for animals with lower metabolic rates. Less active in processes like locomotion, digestion and respiration, the need for oxygen is less.
If you mix blood with interstitial fluid the oxygen concentration goes down but for those organisms their need is not high...another thing about open system, the blood pressure will remain low [reading].
So it's not just that they have blood vessels but the blood vessels lack smooth muscle. They don't really dilate or constrict like ours will.
Yes, if you have open circulatory system, everything is slowed down because blood pressure is low. So trying to take that oxygen and or the nutrients to extremities of the body takes longer but not a problem for these organisms because the ones I



listed for you, are not large organisms. Tend to be on the smaller size. So reaching the extremities is a short distance. It will still be okay for them to have open circulatory system. For larger organisms, like [reading], giraffe wouldn't work. If you think about the size of that, it will take a long time for the oxygen and nutrients to reach the extremities.
So I will target a bit about the heart. You will notice the heart in terms of the open circulatory system, tends to be more sack like or tubular. I have a picture here.
They have for example -- there's some organisms with multiple hearts but sometimes there's debate do we count them as official hearts or not. Some people say they are heart like. But either way, some -- even though some people in the community may have dispute about how do we define heart in terms of the true characteristics, there's some pictures that show that there are animals that can have more than one heart.
Earth worms could have five heart but they are very primitive. But for the open circulatory system, a sack like or tubular. Says the heart has lateral openings. Ostia. Couple in gray here for the four ostia present in the heart. It says they are closed when the heart con tracks. You see they are closed



here. Ostium is singular. A vacuum is create...
So because of this vacuum aspect, the hearts are known as suction pumps. Our hearts in a closed circulatory system, are not suction pumps. We don't a ostia but rely on blood pressure. Pressure pumps instead.
The other thing is, in most of the these suction pump hearts, the beating rhythm is mainly set through nerve impulses.
And so you can say the nervous system controls how the heart works. As a result, the hearts are known as neuro genic hearts.
So when I start covering the closed system with you, like I said, you will see closed system involves pressure pumps and it won't be neurogenic hearts. It will be another type of hart.
Okay? I will talk about that coming up.
Now for a closed system, the blood is going to be con fined to all blood vessels and never mix with interstitial fluid. We find this in all vertebrates. Anything with a back bone like mammals [reading].
And even some invertebrates. Even though I provided -- most invertebrates have open system. Some are closed system. Even earth worms have a closed circulatory system. But also like octopus -- and



squids, have closed systems too.
So again, there are some invertebrates that have the same closed system circulatory system like the vertebrates do.
And the blood will always travel in one direction.
Unlike in open circulatory system where there's no uni directional flow. Especially when bathing in the hemocoel...the blood in closed system will always move in one direction.
This is more ideal for animals with higher metabolic rates...compared to those animals with a lower metabolic rate.
And also blood pressure remains high in closed system.
Which means oxygen and nutrients take less time to reach the extremities in the body. Giraffe closed system is better. Higher blood pressure is not a bad thing. Too high can be problematic but having high enough blood pressure to quickly move the blood carrying the oxygen and nutrients to...is vital for survival for larger organisms.
So in animals with a closed circulatory system they tend to have chambered hearts [reading].
Now, I know there's atria, are muscular but not



as much as ventricles. But when comes to bringing the blood to the rest of the body, the ventricles are more muscular so they will contract harder to move the blood to the rest of the body.
And so because we are dealing with blood pressure, we call these type of hearts for closed system pressure pumps instead. Not suction pumps. There's no ostia found associated with closed system hearts.
And also, another one is that the, external nervous system...when comes to pressure pumps there's something within the heart itself that initiates the whole contraction and relaxation process. Usually involve neuro myocardial cells. Which you start to see in yellow. Tend to light up and in animation here and the bottom one, those cells are labeled in green. For example, basically, there are like one of these cells that forms a tissue, such as the pace maker of the heart, which is usually found in the right atrium has ability to initiate its own electrical impulses.
Why you can produce ECG when you go to the hospital and they check. Your heart can produce its own electricity and that quote unquote electricity or electrical impulses moves...for the ventricles to relax and contract too. There's no external



stimulation. Everything is produced by the heart. When comes to the stimulation. So as a result, we call these myogenic hearts because everything is coming from the heart muscle. Ability to produce it's own...to...different from the neurogenic hearts that I mentioned for the open systems. You start to see differences when comes to the open and closed system.
So in terms of advantages, what does open system have in terms of advantage over a closed system? One, requires less energy for the distribution of the circulatory fluid. Renders animals less vulnerable to pressure, IE, advantage for animals that live at great depths. For example in the ocean, under high pressure so open circulatory system helps alleviate some of the pressure con fined to your body. As I mentioned, if low metabolic rate less...disadvantages. Less efficient at moving oxygen and nutrients to extremity of the body. Not ideal for larger organisms and comparatively you have lower blood pressure so difficult to allow the fluid to carry the oxygen and nutrients to reach the extremity of the body and limited capacity to increase or decrease distribution...of blood flow. No vaso dilation...compared to a closed one.
And like I said, better to sustain for lower



metabolic rates but as a result, if you have lower metabolic rates there's cons like slower movement...there will be a point where I will ask you for example advantages of the open system versus the closed, but also we will start next lecture I will talk about advantages of closed system over the open. A lot of this is the reverse of some of those but we will stop here and continue next class. Once the quizzes are marked I will let you know on Canvas announcement and you will be able to see them in tutorial. I will see you next class.

Sheena Aicken
Accurate Realtime Reporting Inc. (604)685-6050
Uncertified (Draft) Verbatim Transcript
