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	Chapter 8 – The Mammalian Transport System

This information is taken from Jones & Fosbery (JF) ch 8

Why do humans have a blood system while some organisms do not?

· Our blood system transports substances such as nutrients and oxygen around our body.

What factors determine the need of an efficient transport system?

 Size

· important but not the only factor

· many small organisms do not have a transport system, such as Paramecium

·     - need for nutrients, oxygen and the removal of waste can be met through the process of diffusion 

·  Whereas, most large organisms such as green plants, fish and mammals do.

·     - an not rely on diffusion alone, cell often deep within the body, are metabolically active, require rapid supplies of oxygen and nutrients, and large amounts of waste removal, therefore require a well organized transport system with pumps to keep the fluids moving through them

· Exceptions, Cnidarians (jelly fish), some are large but do not have a transport system

·     - rely on diffusion, their body is only two layers of cells so every cell is a very small distance from the exterior surface

·     - not very active and have less of a glucose, oxygen, & waste removal requirement

Surface area to volume ratio

· important

· small organisms, like the Paramecium have a large surface area to volume ratio

· organisms with branching bodies may have a large surface area to volume ration but still have a transport system (not for transport of gases and do not have pumps)

Level of activity

· animals such as fish and mammals have a transport system containing a pump

· insects have pumps in their transport system even though they may be smaller and less active than some organisms without pumps, such as Cnidarians

· Plants, less active than animals have a transport system but no pump

The mammalian cardiovascular system

· heart with interconnecting tubes, the blood vessels

· blood remains in the vessels, - closed blood system

Trace the blood flow

· out the L ventricle into the aorta
· aorta to all parts of the body except the lungs

· returns to the heart R atrium via the vena cava 

· from R atrium to R ventricle

· from R ventricle to the lung via the pulmonary artery

· from lung via the pulmonary vein

· to the left atrium

· blood travels twice through heart in one complete circuit

· double circulatory system – combination of pulmonary and systemic circulation

 SAQ: 8.1 (2pts)
The circulatory system
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Vessels making up the blood system

Arteries –  
· endothelium (lining tissue)

· lumen –  
· epithelium-

· tunica intima –  
· tunica media – 
· tunica externa –  
· elastic fibers –  
Elasticity of artery walls

· as high pressure blood enter the artery (120 mmHg) from the L ventricle, the artery becomes wider reducing the pressure a little

· as blood enters at a reduced pressure the artery wall recoils in, giving the blood a small push, raising the pressure a little

· overall effect is evening out the pressure and flow of blood

Arterioles 

· where arteries reach tissue

· greater proportion of smooth muscle 

· muscle can contract narrowing the diameter of the arteriole, reducing blood flow or dilate (widen) as wall relax allowing more blood to flow (ex. during exercise).

SAQ 8.2: (1pt)

SAQ 8.3: (2pts)

Capillary –  
· lumen – just big enough for a RBC (red blood cell) to squeeze through

· endothelium – wall, one cell thick

· form a network throughout every tissue in the body except the cornea and cartilage

· capillary beds: 
· human capillary approx _____ um in diameter, about the same size as an RBC

· walls __________ layer of endothelial cells

· RBCs squeeze through are about 1 um from outside the capillary

· Gaps in the endothelial cells enable seepage of some components of the blood which form tissue fluid

· Pressure around 35 mmHg entering – 10 mmHg at far end

Veins –  
· lumen – relatively large

· tunica intima – thinner than that of an artery

· tunica media – very thin, containing some smooth muscle and elastic fibers

· tunica externa – mostly collagen fibers
·  venules: 
· venules – join together to form ___________
· function of veins: 

SAQ 8.4: (2pts)

SAQ 8.5: (2pts)
Blood pressures throughout the system (summarize)
-semilunar valves: 

Blood plasma and tissue fluid
Blood plasma – 


plasma proteins: 

Tissue fluid-

Oedema: 

Homeostatsis-




Lymph




lymphatics/lymph vessels: 





SAQ 8.6 (3pts)
edema – 





Lymph 





Lymphatics join together to form lymph vessels which transport the lymph back to the veins which run just beneath the collar bone, the subclavian veins.










Lymph nodes – 







SAQ 8.7 (2pts)

Blood

· 5 dm3 (l) in the body

· Weighing 5 kg

· 2.5 x 1013 RBCs (25,000,000,000,000)

· 5 x 1011 WBCs (500,000,000,000)

· 6 x 1012 platelets (6,000,000,000,000)

Red Blood cells

· erythrocytes –  
· hemoglobin-

Red blood cells are formed in the _________, while it is still a fetus.  By the time a baby is born, the liver has stopped manufacturing RBC’s.  Function has been taking over by the ______________ ____________.  
Life expectancy of RBC’s: 

Unusual structure of RBC’s: 

· Red blood cells are shaped like a biconcave disc: 

· Red blood cells are very small:

· Red blood cells are very flexible: 

· Red blood cells have no nucleus, no mitochondria and no endoplasmic reticulum: 

 
SAQ 8.8 (4pts)
SAQ 8.9 (4pts)

White blood cells:

leucocytes: 

distinguishable features from RBC’s:

1. 

2. 

3.

Phagocytes: 

Antibodies: 






Hemoglobin: 
- Hb + 4 O2  -> Hb O8
· 




SAQ 8.10 (2pts)
· a. 
· b. 

· Hemoglobin dissociation curve
· saturated hemoglobin – 

-dissociation curve: 

The S-shaped curve








SAQ 8.11 (4 pts)

a. i


ii

b. i

ii.

The Bohr Shift

· carbon dioxide continually produced by respiring cells, diffuses from the cells, into the blood plasma, and some into the cytoplasm of the RBCs

· carbonic anhydrase – 






CO2 + H2O -> H2CO3
· (catalyzed by carbonic anhydrase)

· 



H2CO3  <-> H+  +  HCO3-
· Hemoglobin readily combines with these hydrogen ions forming hemoglobinic acid, HHb, in doing so it releases the oxygen which it was carrying

· Net result:

 2.  bohr effect: 





Carbon dioxide transport

· 








carbamino-hemoglobin






Problems with oxygen transport-

Carbon monoxide: 

Carboxyhaemoglobin-


High altitude: 

Altitude sickness: 

SAQ 8.12 (2pts)

SAQ 8.13 (2pts)

SAQ 8.14 (2pts)


The Heart: 

Mass of the adult heart: 

Made up of: 

Cardiac Muscle: 

-made of ___________________ _____________

Label: 
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aorta: 

Pulmonary artery: 

Pulmonary veins

Coronary arteries : 

Septum: 

Atrium: 

Ventricles: 

Atrioventricular valves: 

Mitral and bicuspid valve: 

Tricuspid valve: 

The Cardiac Cycle:

Atrial systole:

Ventricular systole:

Ventricular diastole:

Control of heart beat: 
Myogenic: 

Summarize how electrical excitation waves move through the heart: 

3.

 
4. 

5. 

Sinoatrial node: 

SAN-pacemaker: 

Atrioventricular node: 

Purkyne tissue: 

Fibrillation

Electrocardiograms (ECG’s): 





















	























