




  LECTURE 1 EXAM 1 AP2 – BLOOD    
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There will be 6 Lectures and some Labs  included in EXAM 1

I.  RBC’s = Red Blood Cells = Erythrocytes


1.  RBC’s – Live 120 days.


2.  RBC’s – Flexible because no nucleus or organelles.


3.  RBC’s – Carried by plasma.


4.  RBC’s – Transport oxygen and CO2.



a) #1 carrier of oxygen 



There are also tests to go with



b) Carries 97 % of oxygen


underlined words.  On the Disc.



c) Carries 20 % of CO2



In Folder “Tests….”

5.  RBC’s – Produced in red bone marrow.


6.  RBC’s – Are 45% of whole blood


7.  RBC’s – Are composed mostly of Water & Hb

8.  Why do RBC’s have a greater Surface Area to Volume Ratio? 



a) Because of their shape, due to:


Fig. 17.3 p648



b) No nucleus or organelles.



c) Network of protein called spectrin pulls the cell into the bi-concave shape

9.  And this Improved Surface Area does what?  Makes diffusion of oxygen Much faster.

10.  WHY? Because cell much thinner and more surface area for diffusion to happen.

11.  RBC’s are what volume of Total # of Blood cells?  99%.


12.  RBC’S are often called a “flexible bag of Hemoglobin.”
II.  Hemoglobin = Hb

1.  2 Key Components =



a)  Protein chain – 4 – globin = protein chain of Amino Acids.



b)  Heme  contains iron = There are 4 – disk shape



(1)  Heme is an “iron containing pigmented molecule and can carry 1 oxygen”


c)  Protein (globin)  + Heme = Hemoglobin



d) So.  One hemoglobin is made of 4 globin chains with 4 Hemes with 4 oxygen

Fig 17.4 p649 


e)  But hey!  Hb can carry oxygen AND CO2 at the same time !


d)  So where do you pack the CO2?  The globin carries it.


2.  Oxygen binds at heme


3.  1 hemoglobin carries 4 oxygen molecules. ( When carrying the max, or saturated)

4.  1 RBC has 250,000 Hb, so . . 

5.  1 RBC carries 1 million oxygen molecules (YOU do the math ( 250,000 X 4) & there’s:

6.  (How many?)  molecules in a drop of blood !  - A lot

7.  Cardinal Rules of Proteins



a)  Sequence of AA’s determines shape



b)  And shape determines function



c)  If Shape is changed, function is changed



d)  And they change shape by changing sequence of AA’s,  right?


e)  By attaching something to or detaching something from the protein



f)  Which changes the shape, which changes the function, yes? ( see ‘c’ )   And . . .

8.  Normal Hemoglobin = 287 AA’s , BUT --

9.  Abnormal Hemoglobin = 286 AA’s



a) So by changing something in the protein, (see 7d, 7e, 7f), function/shape will change.


10.  You see, Normal Hb = Stays separate when flexing, but:

11.  Abnormal Hb = When oxygen is low they stick together and form a chain (cause 



function/shape have been changed by ‘detaching’ one AA)

12.  With abnormal Hb (above), the globins form a chain & by sticking together, this makes the cell


 ridged, & forms a sickle shape.   (See page 25 & 26 in Edge of Evolution)

13.  And this happens when the cells become hypoxic.


14.  And then they become brittle, & break, & plug the capillaries.

15.  And with little oxygen available the above sets off sickle cell anemia. 

Fig 17.8 p654

16.  Then exercise causes pain because there is no blood flow to the muscle. ( See 14)

17.  The only good side to this is that most people with this abnormal Hb won’t get malaria.

18.  Another example of changing shape/function is by adding or subtracting O2:



a) Subtracting 02 = Red-brown color to blood




b) Adding O2 = Bright red color to blood
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IV.  Production of Erythrocytes  -- See p650  Chart/Illustration 17.5

1.  All blood cells come from the same stem cell.

2.  Hb is made before maturation of blood cells.

3.  Stem Cells produces hemocytoblasts, this occurs in red bone marrow  & they stay there 



for 3-5 days, & these produce reticulocytes, and they stay that way in the blood for 1-2 days, 



then mature to RBC’s.




a) Reticulocytes appear as round, granulated blood cells in the blood (NOT disc-shaped)


b) They become RBC’s when they spit out the nucleus & organelles


d) A normal blood sample will have 1-2 % Reticulocytes




(1) And if analysis finds 4 % Reticulocytes, what’s happening?





There’s stimulus somewhere & body is responding to need




(2) And if reticulocyte value is below 1 %, it means something is wrong.

4.  While reticulocytes, ribosomes pump & pump out protein into cell, which is hemoglobin.


5.  Stem cells produce 2 million RBC molecules per second

6.  Rate of Production = Rate of Destruction


7.  Body can crank out 7 times the normal amount of RBC’s, for example, when you 


travel to High altitudes.


8.  At that point your body would need LOTS of iron, and folate, and B-12.


9.  The B-vitamin will be needed as it has much to do with cell replication.
V. FATE & DESTRUCTION   -  See p652  Cycle/Illustration 17.7


1.  So RBC’s live about 100-120 days, then:

2.  Get fragile & break apart.


3.  And macrophages present in the blood vessels eat them.


4.  This usually happens in the “Graveyard of RBC’s” – the Spleen.


5.  And can also happen in the Liver.


6.  But all the goodies are recycled:



a) The globin is broken back down to Amino Acids



b) The heme is broken down to Iron


7.  What’s left over, and discarded, is called Bilirubin


8.  This leftover goes through the liver and becomes part of the Bile.

9.  And THIS goes into the intestines & goes out of the body in your Feces – normally.


10.  BUT. When there is Liver Dysfunction, Bilirubin is accumulated in the blood.

11.  And this accumulation will cause the skin to appear a yellow color.

12.  This condition is usually called Jaundice, but medical name is actually Bilibubinemia.


13.  And when this condition occurs, it is a Symptom of a disease.


14.  2 possibilities when you see this symptom:  




a) Hemolytic disease



b) Gall Stones – because it stops up the Bile Ducts & Bilirubin can’t get out

Listen to me.  This exam will cover more information than you’ve probably Ever had on any other test.

IF you make a low grade on this exam, you will most likely  HAVE to try the AP2 Final—

Is that really your goal at the end of a hard  semester?
Pat.
All the underlined words in ANY of these lecture study guides are there because::

There are tests to match these—exactly the same words, but blanks where the underlined words  are.

For you to use to test yourself.  They’re on the Disc where you got this—each Exam has a folder with the

Tests in them.

LECTURE 2 EXAM 1   A&P2






         6 lectures, then 1st Exam.      
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REGULATION OF ERYTHRYPOESIS  See p651 Cycle/ Fig. 17.6
1.  1st Rule.  Amount of Production must equal Amount of Destruction.



_Erythropoiesis__ = Red Blood Cell Production (literally, red + forming)

2.  What monitors the # of RBC’s produced?  _Nothing__

3.  So Production of RBC’s is a random act? I think not  . . . 

4.  Remember, it is NOT the _#__ of erythrocytes in the blood that controls the rate of _Production__.

5.  CONTROL is based on RBC’s ability to transport enough _oxygen__ to meet _tissue__ demands.

6.  SO>We have an organ that monitors THIS based on whether or not he’s getting enough – _O2 __…

7.  The mighty Kidney!  If certain kidney cells become _hypoxic__ (which means WHAT?), these cells



release a hormone called _Erythropoietin__.  (Abbreviated = EPO) (-poetin = forming)

8.  And this EPO goes to town!  Well, it goes to the _red bone _marrow & starts production of more RBC’s.

9.  This is a direct stimulus for erythrocyte formation, and can stimulate up to  7  times the normal rate


of RBC production.  Considering we produce normally _2,000,000 a second . . well, think  about it. . 

10.  And we will be able to see a measurable difference in only _1-2 days, by doing a _Hematocrit and


seeing if it has increased numbers.

11.  And we have an indirect way of measuring RBC production, yes? By measuring the number


of _Reticulocytes in the blood, we know how many new RBC’s are being produced in a time-frame. 

CLINICAL APPLICATIONS

I.     Renal Hypoxia – literally means what ?  Renal = _Kidney, and Hypoxia = _low _oxygen


1. ↓RBC’s ( Which would = a ↓ _Hematocrit value)  can be caused by :



a) _Internal__ Hemorrhage



b) Various Hemolytic diseases – what happens here?




(1)   Hemo = _Blood__   -     _lytic = Break apart





a) This would cause the RBC’s to break apart _prematurely



c)  Any one of 3 specific deficiencies :




(1) _Iron__




(2) _Folate__  = causes quicker cell replication




(3) _B-12__  = needed for cell replication


2.  ↓ Oxygenation of blood ( Decreased oxygenation)  due to :



a)  _High__ altitude



b)  COPD = Chronic Obstruction Pulmonary Disease



c)  _Emphysema



d)  Chronic _Bronchitis


3.  Increased Aerobic demand



a)   This will stimulate _higher production of RBC’s



b)   BUT! 1st you’ll have _↓ oxygen, why?  Because muscles will be using more O2 !



c)   AND the mighty _Kidney will go Hey! Where’s mine???



d)   Then the mighty _kidney will release some . . . what?  _EPO__



e)   And you can also be given injections of genetically engineered  _EPO . . .cool . .



f)   EPO = _Erythropoietin_ 

ANEMIAS – p653-Erythrocyte Disorders :: Are many different types & named according to their _cause_.


1.  Anemia – general definition – Insufficient O2 _carrying capacity of the blood so whatever the 



cause, the blood is not able to deliver as much oxygen as it should to our _tissues.


2.  Signs  &  Symptoms



a)  Being tired, fatigued



b)  Skin becomes _pale__



c)  S. O. B.   = _Shortness _of _Breath



d)  Skin easily _bruised__



e)  You are easily _chilled__
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3.  TYPES OF ANEMIA -  6 Types



a)  _Sickle _Cell anemia – We know the cause, yes?



b)  _Iron deficiency anemia



c)  _Hemorrhagic anemia – could be internal



d)  _Aplastic anemia – A bone marrow disease



e)  _Folate deficiency anemia – can’t make more cells quickly enough



f)   _Pernicuous anemia – body can’t absorb the B-12




(1)  Because the person is missing _intrinsic factor, can be _genetic

SEPTICEMIA  =  _Blood _Poisoning  = have a Bacteria Infection DIRECTLY in the blood  


1.  Bacteria is IN the blood itself


2.  Bacteria multiplies IN the blood


3.  Bacteria release massive toxins IN the blood



a)  This has a great vasodilation effect on the BV’s, and this will:



b)  Make the Blood Pressure drop like a rock !



c)  And the person can pass out, and you can die.

  HEMOSTASIS = _blood _clotting  = 3 Major Factors/Events      p663  Excellent picture Fig 17.13


1.  Vascular _Spasm__



a)  Means _constricition of BV muscle walls



b)  This, of course, will change the amount of _blood flow



c)  This is due to _physical damage, and is a _reflex action of the blood vessels



d)  Vascular spasms occur mainly in small BV’s, like _arterioles 


2.  Platelet Plug Formation– What stops it occurring ALL the time, and how DOES it occur?



Don’t Form because:



a)  Platelets in the blood all the _time, & are Traveling through all BV’s all the _time.



b)  BV walls have a _(+) charge.  Platelets have a _(+) charge.




(1) So they _repel each other



c)   AND BV walls are usually _smooth, so platelets don’t stick to them



Platelet Plugs DO Form because :


a)  A tear in the BV wall, which exposes rough _collagen in wall




(1)  Collagen is _(-) charged




(2)  And platelet is (+), so is attracted to it, and stops right there, and the -



b)  1st few platelets get there at tear, stopped, and they change  physically. . .




(1)   By releasing chemicals from granules




(2)   Chemicals such as  *1) Serotonin  *2) ADP  *3) Thromboxane A2




(3)   These chems make platelets passing by much more stickier




(4)   And so they are all stopped at the same place –




(5)   And THEY  all  do the same thing – getting it?




(6)   Until the hole/tear is plugged up !




(7)   And even in healthy people, this goes on ALL day


3.  Full Blown Coagulation  =  Blood Clot  = the 3rd Event




a)   We have both clotting factors in blood all the time:  Clotting & Anti-clotting factors.




b)   Clotting factors dominate long enough to do the job, then are suppressed





by the anti-coagulant factors




c)   There are 13 clotting factors, and 30 more substances to make them work.




d)   These make the plasma turn into a gel instead of a liquid, & ONLY at local site.


4.  To Review:  The 3 Major Events of Hemostasis in sequence are: :  V-P-C



(1)  Vascular
Spasm




(2)  Platelet Plug Formation



(3)  Coagulation

   COAGULATION – 3 Friendly Steps


1.    Formation of Prothrombinase,  an enzyme   

2.    Then conversion of above prothrombinase into Thrombin


3.    And conversion of fibrinogen, which IS soluble, into fibrin, which ISN’T soluble.



a)  This threadlike fibrin grabs onto rough surfaces (like the collagen in the tear?)



b)  And more grabs on, and pretty soon you have a “fish net” or web strung across the




BV stream



c)  And you catch  RBC’s in the net ( the “fish”) !     Go see pix p664  Fig17.4


4.   The RBC’s caught in the clot lose their oxygen and it turns brown-red in color. (like a scab?)
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ADDITIONAL FACTS ON HEMOSTASIS



I.    Platelet Plugs form in about 1 minute



II.   Clots form in about 3–6 minutes



III.  The more traumatic or severe the injury, the faster the clot will form, 




can be only 15 seconds



IV.   Clots are only intended to be temporary, so they have to be dissolved, yea?

CLOT RETRACTION & FIBRINOLYSIS


Clot Retraction:




1.  You got a cut or tear, it formed platelet plug & clot and it’s healing.



2.  Platelets contain contractile fibers, & clot retraction begins in about 1 hour.



3.  This pulls the edges of tear/wound together, making the repair better, faster




with less scar tissue.



4.  Because the clot folds in on itself, “retracting”,  & THEN:


Fibrinolysis  (lysis = break down, Break down fibrins) to totally get rid of the clot.



1.  TPA is Tissue Plasminogen Activator



2.  And TPA is produced by chemicals in the clot.




p 664



3.  TPA turns plasminogen into plasmin, which dissolves fibrin, thus dissolving clot.

CLINICAL APPLICATIONS


“Clot Busting Drugs”



1.  What does the body naturally release to dissolve clots? 




TPA = Tissue Plasminogin Activator



2.  If this is delivered within a certain time-frame, it can dissolve clot AND 




reduce cell death.



3.  In the brain this would be beneficial after a stroke



4.  In the heart this would be beneficial for coronary vessels, and/or a heart attack to 




stop heart muscle death.



5.  So TPA (synthetic) can only be given as a 1 shot deal, and only if other health history is okay.



6.  And this is usually used AFTER the event.

Preventing Unnecessary Clots:



1.  We have a lot of anticoagulants in our system :




(1)  Antithrombin III




(2)  Prostacyclin – inhibits platelets from grabbing hold


p665




(3)  Heparin – carried in basophils




(4)  Vitamin E



2.  And what else helps anticoaglulation in our system?




a) Smoothness of blood vessels and the (+) charge of their linings





(1) This helps by keeping platelets from adhering to the BV walls




b) Blood flowing at the proper rate & velocity 





(1) This helps because proper fast blood flow keeps procoagulants






from adhering to BV walls.



3.  So this means if we have blood flow slow-down . . . blood can begin the




clotting process, could be poor circulation due to many factors.




a) This can bring about lethal situation while on airplanes:





Sitting for so long, can bring about DVT =






Deep Vein Thrombosis

That 1st Lab Lecture catch you by surprise?  THAT was a lot of information.  There are also Lab Lecture Study Guides

on the same Disc this is on.  Try it, you’ll like it.
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09-09-04

CLOTTING, Cont.


ANTI-COAGULANTS

1.  HEPARIN – Fast acting –  


a) Rapidly dissolves clots


b) We’ll use to Flush IV lines to keep clots out


c) Given in doses to PREVENT clots

2.  WARFARIN – aka  COUMADIN   Slow Acting

a) Blocks formation of Vitamin K-dependent procoagulants (Remember 13/30 chems?)


b) Can be used for atrial fibrillation



(1) Atrial fibrillation when heart quivers, not really pumping



(2) So blood is caught in corners of the atria, & starts clotting



(3) And warfarin will prevent these clots forming

3.  ASPIRIN

p665


a) Aspirin is an antiprostaglandin drug that inhibits Thromboxane A2.



(1) And THIS blocks platelet aggregation and platelet plug formation

DISORDERS OF HEMOSTASIS 









  1.  THROMBOEMBOLYTIC



A)  Thrombus = Stationary blood clot formed in unbroken blood vessel


B)  When Thrombus gets big enough, will slow or stop blood flow – this is called ischemia.
p665


C)  And if this happens, you are low in blood, thus low in O2, which is hypoxia.


D) And if you have overall systemic hypoxia, you are now anemic.


E) This thrombus is the most common cause of myocardial infarction, aka, heart attack.


F)  Or you could also have a stroke.

   But wait . . . . …..


G) What if a piece of the thrombus breaks off? Now that it’s no longer stationary,



& is actually traveling, it’s name changes to Embolus.


H)  So it’s traveling, & flows into a BV small enough & plugs it, this is an embolism.


I)   And once again you have blockage, just like above with the thrombus.


J)   AND this “piece”, this embolus, doesn’t have  to come from a thrombus.


K)   This embolus can come from fat.  From fractured bones where marrow has escaped



into the blood stream.


L)   And this thrombus could also be a bubble of air.


M)  Remember DVT? = Deep Vein Thrombosis.  Sitting too long in airplanes compresses



vessels, slowing blood flow, which increases chance of clot formation.


N)   If clot happens, & you stand up & walk & the clot breaks apart, it usually goes to the lungs.


O.   This usually happens in a vein, and is called pulmonary embolism.

 2.  ARTERIOSCLEROSIS


a)  Definition = This is a whole category of vascular diseases characterized by the thickening



AND the loss of elasticity in ARTERIAL (Arterio…) Walls.   Sclerosis = hardening


b)  The arteries become thick, so they are not flexible, and won’t be able to vasodilate.


c)   The most common form of arteriosclerosis is atherosclerosis, a result of fatty cholesterol



deposits accumulating ON interior BV walls.


d)   We can all influence the rate of these deposits happening by resisting the BigMacDiet,



but 1 factor you can’t control is genetics – so some of us will be genetically faster at it.


e)   We used to think that atherosclerosis was the most common cause for Heart Attacks, BUT



now we think it’s the buildup, then breakup, & resulting jagged edges stopping platelets



& starting the  clotting – This is probably the cause.

BLEEDING DISORDERS

  1.  HEMOPHELIA CATEGORY


A)  The most common involves the lack of Factor #8, usually lacking genetically.   p663



a) The blood lacks one of the substances in the platelet plug & clot formation cycle.



b) Treated with genetically engineered Factor #8.




p666



c)  Transplanting liver cells to see if they will mfg it hasn’t been successful with hemophelia.
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  2.  VITAMIN K  DEFICIENCEY


a) Vitamin K is obtained by eating certain foods, like leafy green veggies, & is made by



bacteria in the intestinal tract. 

p666 “Impaired Liver Dysfunction”


b) If you’re on antibiotics for 3-6 weeks this will kill the normal bacteria in the intestines



and you will have no Vitamin K production.


c)  So. You need to eat yogurt with active cultures to replace the bacteria in your intestine!


d) Vitamin K deficiency can be caused by not making 4 of the clotting factors, prothrombin



 being one, and again the platelet plug & clot formation cycle is broken.

  3.  LIVER DISORDERS


a) CIRRHOSIS 



(1) Have hardening of the liver & scar tissue forming & replacing normal tissue.



(2) And this is dangerous because the liver makes almost all of our procoagulants !


b) HEPATITIS



(1) Inflamed liver, & remember, it makes all our procoagulants. . . get it?

  4.  THROMBOCYTOPENIA


A) Lack of Thrombocytes, too few – and they are for clotting



(1) Could be because of Bone marrow cancer, or Radiated Tissue



p666

  5.  RELATED DEFINITIONS:   In Platelet Plug & Clotting formation cycle, p663

a) Prothrombin Activator = Enzyme transforms plasma protein Prothrombin to the 






 active enzyme Thrombin.


b) Thrombin = catalyzes fibrinogen into fibrin   p.664


c) So the above sequence is :   Prothrombin Activator → Prothrombin → Thrombin

OH. MY. GOD.

PROPERTIES OF CARDIAC MUSCLE FIBERS & MECHANISMS OF EVENTS OF CONTRACTION

Help  me .
  1.  1st of all, ya gotta appreciate this fact – Not all heart tissue cells are contractile cells/fibers,


just the majority.       More on this in a later lecture . . . can’t wait!  Start p688: “Mechanism & Events….”
  2.  Let’s investigate the ways contractile fibers of ♥muscle tissue are different from SKELETAL muscle.


(There’s an excellent table on page 314/315 you can look at for comparisons, also) (yeah, OPEN the book.)

  3. Cardiac cells are : (1) Shorter  (2) Branched  (3) Interconnected at Intercalated Discs


FYI:  Intercalated Discs =interlocks like corrugated cardboard between adjacent cells; keeps them






from separating during contraction AND allows ions to pass from 


   He loves Fig 18.11

cell to cell –  transmitting depol current across ENTIRE heart


   on page 688


via the ‘gap’ junctions at the intercalated discs . . .Is this so TEXAS cool, or what ?!!!!

  4.  And this causes contraction of ALL heart muscle cells to contract as ONE muscle.  Coool . . . 

  5.  Cardiac cells have lots more mitochondria – they’re 25% of Cardiac Tissue, Skeletal muscle = 2%        p687

  6.  Cardiac cells make ATP under aerobic situations, much harder for it to go anaerobic.

  7.  This affects the Endurance, but not Strength.

  8.  Cardiac cell RMP is -90mV where skeletal muscle is -70mV.

  9.  There are several different types each of Na+, K+, & Ca++ pumps.

10.  Cardiac muscle contraction is Much more prolonged than skeletal muscle, ~250+ msec


where skeletal contractions are ~20 – 100 msec.


a) Why?  So the muscle can squeeze  that blood out of the chamber.

>Okey-Dokey.  Let’s do it : How & Why of THE MORE PROLONGED CONTRACTION OF HEART MUSCLE

Oh goodie, goodie, goodie, goodie goodie!  All my life I’ve been waiting for this moment,  life canNOT get  any better than this.  OH Joy!  Be still, my Beating ♥!
1.  Depolarization is caused by the entry of Na+ that opens voltage-gated Ca++ channels.

     Where?  In the membrane !   








See Chart

2.  This depol in the membrane allows extracellular Na+ and Ca++ to flood into the cell, causing :

Fig 18.12



COMPLETE  DEPOLARIZATION  POTENTIAL.





  p689

3.  VERY IMPORTANT--> (TO JJAMES AND) TO HEART SEQUENCE: YOU MUST HAVE BOTH  Na+ & Ca++


TO GET THIS COMPLETE DEPOLARIZATION POTENTIAL.

4.  Now, the Ca++ that enters --> opens up Ca++ channels of the sarcoplasmic reticulum.

5.  And now the inside is FLOODED with Ca++.

6.  So you see, we need the Action Potential and the initial Ca++ to open the Sarcoplasmic


Reticulum (for more Ca++) so we can get a flood of Ca++.  Why?  Let’s do a : (what?  Dance?  Lunch? NO..)
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A DETAILED EXPLANATION OF THE ABOVE & PROLONGED CONTRACTION OF THE HEART MUSCLE :
1.  The original depolarization is Na+ dependent & is IN the membrane.  This voltage change (depol)opens 


the voltage-gated Ca++ channels IN the membrane, BUT these Ca++ channels are special.

2.  THese Ca++ channels are slow CA++ channels. They open & stay open & are slow to close.

3.  In being slow, it allows  L O T S  of Ca++ to flood inside & trigger lots of sarcoplasmic reticulum


Ca++ channels to open, so there is truly a flood of Ca++ inside the cell, so naturally the


contraction will be longer, yes?   (You DID know this, right?  Pullllease !!!!)

4.  This increase in contraction time, this PROLONGED contraction, is called the Plateau Phase.

NOW see Chart

5.  And we all remember that K+ will bring about the end of depolarization, the end of the 

Fig 18.13 


Plateau Phase, but does bring Repolarization & RMP. But in cardiac cells the K+ gates are

   p690


 s l o w  to open – pretty smart, huh?  This helps the prolonged contraction STAY prolonged.

6.  And then we have an Action Potential, that is relayed from Cell  to Cell, via the junction gaps


in the intercalated discs between the individual cardiac cells.  How efficient!

7.  So.  All of the above has been arranged to work together –  to provide us with a long-lasting 

contraction, a sustained contraction, which we NEED in order to eject the blood from our heart.

8.  And we needed both Na+ and Ca++ to get that complete depolarization potential.  REMEMBER.


X
X
X
X
X
X
X
X
X
X
X
X
X
X

A different message from the author to AP2 students:

I am but human, shocking for you to learn, I know—Please tell me when you find errors!!

Pat




LECTURE 4 EXAM 1  AP2 (2 more till your 1st Exam)          Le4Ex1AP2      p 1 / 3




(continuing from last lecture, where AP is relayed from cell to cell . . . )

1.  We have Na+ coming in to depol, & also Ca++, but this differs from Skeletal Muscle how?


Incoming Ca++ contributes to the force of Contracting Fibers because Sarc. Ret. is opened


up by the combo of the increasing Ca++ & AP, --& more Ca++ from Sarc. Ret. will be released!

2.  And incoming Ca++ contributes to the Strength of Contraction.

S E T T I N G   B A S I C   R H Y T H M  USING INTRINSIC CONDUCTION SYSTEM  (SEE LAB2)

  1.  Cardiac Muscle tissue is Different ! From Skeletal muscle we studied.. because . . .


A) Cardiac cells have autorrhythmicity = NO NERVE STIMULATION !!!

  2.  And heeeeeeres  Why – 









See Fig 18.14


1.  K+ =  not as permeable
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2.  But cell STILL permeable to Na+ and Ca++

(he said Ca++ not in book, just trust him)

3.  Different!  Threshold HERE is -40 mV—( where’s here?)


4.  SO the depolarization (called depol from now on)—depol involves a COMBO of Na+ and CA++

5.  And he says now  go to your lab notes and see the SA Node & sequence of Contraction



. . . yadda yadda yaddddddda..

C L I N I C A L   A P PS


1.  Pacemaker in the heart for MOST people is the SA Node.


2.  Why?  Because the patch of cells that make up SA Node is the LEAST permeable to K+ ,



AND the most permeable to  Na+  &  Ca++ .


3.  It also has the Least negative RMP (resting membrane potential, remember?) of all—which is 



(see #3 above, sweetie) -40 mV, so it’s already closer to threshold. . . get it?


And here’s how we use this in CLINICAL APPS:

   I.  CALCIUM CHANNEL BLOCKERS


1. Lowers both (   a)  Heart Rate     b) Contractile Strength


2 .And THIS means we’ll have :



a) Weaker Contractions



b) & won’t reach threshold as soon ----( less Ca++, right, cause it’s a Calcium Blocker???)


3. 2 drugs we use for this :     a) Verapamil      b) Prochardia


4.  Verapamil handles 2 heart situations:  



(1) Supreventricular  (above the Ventricles)



(2) Tachycardia  (the Atria)


5.  Verapamil does this by reducing the automaticity of the atrial tissues.


6.  Prochardia, on the other hand, has it’s effect on the coronary & systemic BV’s, NOT



cardiac tissue.


7. Prochardia does this by inhibiting smooth muscle contraction (BV’s cell wall muscle),



which would mean the BV’s OPEN up more, improves blood flow, ♥ has it easier.


8.  Prochardia is a WHAT?  Calcium Channel Blocker.

II.   NON-CALCIUM CHANNEL BLOCKERS 


1.  The 2 drugs used here are  EPI   &   NorEPI.


2.  These both work by increasing the rate & amount of Ca++ ENTERING the ♥ cells.


3.  This means we have MORE and a faster RATE of Ca++ coming in.


4.  So. This increases our heart rate and contractility.  (Which one is strength?)

III.  OTHER STUFF WE USE – (how technical is THAT..)


Actually, I think this is still under Non-Calcium Channel Blockers—cause they don’t—block Ca++….


1.  Lidocaine injected into the blood inhibits Ectopic Foci in the ventricles, which decreases 



automaticity of the Ventricular tissue.



a)  Which means tissues are not as likely to depolarize & reach threshold



b) “THEY” think it inhibits the opening of the Na+ channels, but nobody really knows.



c)  Anyway, it decreases the arrhythmia of the ventricles.


2.  Digoxin or Digitalis conserves the life of the heart, using it less, so you can live a while longer.



a)  Does this by decreasing the HR, while increasing the contractility of the heart.








(less beats = less use)
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THE EVERFUL WONDERFUL “USER FRIENDLY” VERSION OF    C A R D I A C    C Y C L E

See Full-Page Fig 18.20  p697

	S Y S T O L E
	D I A S T O L E

	1.  Period of CONTRACTION
	1.  Period of RELAXATION

	2.  Happens in BOTH - Atria & Ventricles
	2.  Happens in  BOTH -Atria & Ventricles

	3.  Both Atria PUMP at the same time
	3.  Both Atria RELAX at the same time

	4.  Both Ventricles PUMP at the same time
	4.  Both Ventricles RELAX at the same time

	5.  When pair of Chambers are in Systole, they are

                   EJECTING BLOOD
	5.  When pair of Chambers are in Diastole they are

                   FILLING WITH BLOOD


----So. Looking at this table, it means when the pair of chambers are RELAXING, say both  atria, that’s



when they are FILLING WITH BLOOD, yes?  Think about it, SueEllen. . . 

>>..>.>>AND when the Pair of ventricles (chambers) are EJECTING, they are in Systole.




What about when the Pair of Ventricles are RELAXING?  You tell me.




What about when the Pair of Atrial are EJECTING?  Tell me again.

Okay, Okay…     

                Relaxation  =  Filling with Blood   =   Diastole



   

Contraction/Pumping   =    Ejecting Blood     =   Systole

Seriously.   Go around saying each phrase as a sentence, till it’s automatic.

______________________________________________________________________________________


If you squeeze a container, then the container will get smaller – & you have Higher Pressure, right?


If you relax your grip and the container gets larger, you’ll have LOWER Pressure, right?


So, when a Ventricle or an Atrium CONTRACTS (squeezed), it gets SMALLER, & = HIGHER PRESSURE


And when a Ventricle or an Atrium RELAXES and gets LARGER,  it has LOWER PRESSURE

And this last happens when it is RELAXING  and  FILLING . . . .

1.  And this filling of blood happens because there is a pressure gradient, a pressure differential BETWEEN


the open and the closed valves in the heart Valves . . . yessssss?

2.  Say the atria are in systole, this means the pressure is rising and you have a pressure differential.


The blood wants to go to the lower side.  Please, please, Mommy, can I ?

3.  And heart valves open with only 1mm of pressure differential.  THINK about this . . . and –

4.  So if the Right Ventricle is at 110 mm and the Right atrium is at 108 mm, is the valve open or shut??

             !!!!!!!!!!  Test Question above   !!!!!!!!!    He said so in class.  Someone come to LAC & TELL me !! 

CO  =  C A R D I A C    O U T P U T   =  HR X SV

REGULATION OF STROKE VOLUME  



  (The heart is in you to pump blood according to  your lifestyle…scary, huh.   It’s up to us!)

I.  Terms:


1st.  Venous Return = Volume of blood returning back to the ♥ .


2nd.  PreLoad  =  Venous Return








Fig 18.21


3rd.  Afterload = Resistance to blood ejecting;  The amount of pressure each Ventricle must
  p698





overcome to eject blood into their respective Circuits (Pulm. & Syst.)





Usually  talking about pressure the L. Ventricle must overcome in the





the Aorta( ‘Pressure in Aorta’.


4th. Starling’s Law of the  ♥ = The more the myocardium is STRETCHED during diastole, the more






     POWERFUL the contraction during systole.


  The bigger the balloon was blown up, the more Powerfully the air will come out, right Lori?


   ٭  The heart automatically tries to match input to output to input to output to input to output . .

 II.  We can change our SV:


a)  Exercising increases our Venous REturn, the BV’s dilate, we have increased SV
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b)  If we stop exercising, BV’s constrict, and we have decreased our SV


c) AND when we increased stretch  of the SA node, we increased the HR –hmm, interesting, yes?



1) It will beat harder & more often



2) Because the automatic depol will be faster, and we’ll reach threshold sooner




Because of the  s t r e t c h  ?  No, really, I’m asking………  

YES
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III.  Afterload PROBLEMS


1.  Okay, say your AfterLoad is HIgher than normal.  That means the pressure in the Aorta



is higher than normal, right?  So the amount of work the Ventricle USED to do ain’t enough



 –  the Ventricle is gonna have to work Harder with each Beat. And not only that,
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the SV DEcreases, and this puts more of a load on the heart.





And this is called Hypertension.


2. Let’s take it on down the road to a Hypertension Crisis.  This is :



a) Short Term



b) Acute



c) Extremely HIGH BP


And if the Afterload is say, 170, you can’t  generate enough Pressure to overcome Afterload, in 


order to PUMP the blood INTO the Aorta – uh-oh.  

!
The Heart keeeeps pumping, but no blood is moving.    Double uh-oh.  

!

d)  Ca++  Channel Blockers MIGHT help.

_______________________________________________________________________________

R E G U L A T I O N   OF    H R –THIS INFLUENCES STROKE VOLUME

  I.  This is MUCH more Valuable  than changing  SV.

  II.  ANS = Autonomic Nerve System



1.   Sympathetic  ↑ HR  ↑     <----------->        ParaSympathetic  ↓ HR  ↓




And they are in COMPETITION.


2. The Cardioregulatory center for these is located in the Medulla Oblongata


3. The Cardioaccelatory center is the Sympathetic center & increases HR.



Messages go to the Brain on sympathetic.


4. The Cardioinhibitory center is the Parasympathetic center & decreases HR.

Excellent, Excellent



Messages go to Heart on Parasympathetic, from the Vagus Nerve.

Chart – Fig 18.23


5.  And the Vagus Nerve (Cranial Nerve #10)  is in the Medulla Oblongata.
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This is the Parasympathetic stimulus.


6.  Again, both sympathetic & parasympathetic are in Competition(who dominates?


7.  Remember “driving the car with 1 foot on brake & 1 foot on accelerator”?


8.  See, the SA Node wants to “drive” at 100 bpm. (beats per minute)


9.  Well, the Vagus Nerve is the BRAKE on the SA Node, And the stimulation from it,



called Vagal Tone, keeps (Brakes) it down to ~75 bpm. ( & this is the Parasympathetic NS)


10.  And if we override the Vagal tone the HR goes to 100 bpm, & if you want it higher—



go do some exercise !


11.  BUT, we can bring it back into range with the parasympathetic nerves, that release



the NT ACH at the SA & AV nodes, & ACH hyperpolarizes the cells.


12.  This 
yperpolarization means you’ll be farther from threshold due to opening



of K+ channels, so you’re farther from AP, and the HR will be decreased.


13.  Back to the original question----WHO dominates normally in the heart,



sympathetic or parasympathetic?   Parasympathetic.


14.  Sympathetic nerves release NorEpi at the SA & AV nodes, AND the Ventricular Heart



cells, so it has a widespread effect = NorEpi increases permeability for Ca++.




a) & that’s why the HR will increase & will be stronger.

NOW do you understand why I thought it might be a good idea to 

get started early on this 1st exam?

You’ve still got 2 lectures to go—Tell me:

Do you know everything up to this point?

uh-oh







     LECTURE 5 A&P2
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1 MORE LECTURE BEFORE 1ST MAJOR EXAM


(Remember: CO = Cardiac Output)

I.  Chemical Regulation


A.  Hormones



1.  Epi = Hormone




a) comes from Adrenal Medulla (kidneys)
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2.  NorEpi = NT



3.  They BOTH HAVE THE SAME EFFECT !




( Both increase HR (


4.  Thyroxine – Enhances the effect of the 2 above, Epi & NorEpi




a)  See, Epi is not as effective as NorEpi & Thyroxine helps it, still enhances NE


Hyperthyroidism will make the above chems kick in, & if you already have a 



weak heart, do you really need this?  NOPE.


B.  Ions Category



1.  They are always in Extracellular fluid, outside & around the cells.


          ! 2.  Examples:  Our mainstays,  Na+,  K +,  Ca++



3.  Theoretically , they ALL have detrimental effects on HR & Contractility



4.  BUT in reality, problems usually come from Ca++  & K+




(Body not nearly as forgiving with K+)   ***someone check w/your notes on this


C.  Other Factors







& verify this with me..Pat


a) Exercise  --  Increases  HR  &  CO  &  Contractility



b) Body Temp (HEAT)  Increases HR  & CO  to COOL you down—






   To send blood to skin so you’ll lose the heat
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c)  COLD – If it’s cold where you are, or you have hypothermia, you decrease your HR





             to keep the core  of body warm——> the Heart and Organs & Brain

C O N G E S T I V E   H E A R T   F A I L U R E = CHF

Definition = The result of an imbalance between Venous Return & CO .







 —Or could be an imbalance of the CO of the 2 Pumps . . . . .




 – as in a certain amount coming back to heart, & heart can’t keep up (CO)

    ! Example: Right Pump not keeping up with Left Pump, or vice versa


1.  Pumping efficiency (CO) is not sufficient to meet the needs of the body
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2.  If the Rt. Pump not keeping up, where’s the problem? 



Where it’s receiving the blood from !  The Systemic circuit.


3.  Left Pump?  Pressure backing up in the Pulmonary Circuit – can cause Pulmonary



Edema, and fluids accumulate in the air sacs.


4.  With Congestive Heart Failure, the heart just is not strong enough

>> ♥ Done with Heart ♥ <<

C I R C U L A T I O N
Definitions:  Blood Flow = BF = Volume of blood flowing thru tissue, organ, or body PER MINUTE



1.  Fast Metabolizing tissue = Need Fast BF





See Definitions



2.  Low Metabolizing tissue = Lower BF






on p 721-722

!! Examples :  Skeletal muscle @ rest, needs ~ 1Liter/min. . .Exercising? then it needs 20 Liters/min.

BLOOD PRESSURE = Hydrostatic Force of blood against blood vessel walls

1.  BP decreases from arteries down to capillaries down to veins.


2.  Systemic Arterial BV’s are the BP we talk about in medicine.


3.  BF is dependent on BP differentials – the pressure gradient.


4.  Pressure gradient gets less in the vessels the farther from the LEFT heart we get




(arteries(capillaries(veins) 


5.  At the Right Atrium, pressure gradient = 1-2mm , that’s all it needs

Definition from Book p722: BP = “The pumping action of the heart generates blood flow.  Pressure results when 





blood flow is Opposed by Resistance.”
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PERIPHERAL RESISTANCE = PR = Opposition to BF, or friction the blood encounters as it moves






   thru the vessels


PR is influenced by :



1.  Viscosity (thickness) of blood




a) Can’t influence change to happen quickly




Definition



2.  Total length of BV (more vessels branching off, more miles of vessels)

& Explanation




a) Can’t influence change to happen quickly  --takes weeks to months.

#3 p721-722



3.  Vessel Diameter – CAN influence change in SECONDS – thru Dilation




a)  Smooth muscle contracts circularly (all the way around) , & tightens down






GETS SMALLER = Vasoconstriction= Harder to push blood thru




b) When it relaxes, it has larger diameter






GETS LARGER = Vasodilation=Easier for blood to flow thru



4.  Vasodilation – Very small changes in Diameter = Very large changes in resistance



*** By just doubling  the diameter, you have reduced resistance down to  1/16  




of original resistance !

MEAN ARTERIAL PRESSURE = MAP =  Diastolic +  Pulse Pressure   (or)    Systolic + 2(Diastolic)








3


     3

  1.  Systolic & Diastolic Pressure is pressure out in the arteries.  So measuring BP is measuring Arterial Blood Pressure.

  2.  Diastolic pressure = the Low Pressure at Relaxation, @ Diastole 

  3.  Systolic Pressure = the High Pressure at peak of Contraction, @ Systole

  4.  Mean = Average = (THIS will be the pressure that propels our blood to our Tissues)


5.  Why do we need to know the Mean Pressure?


     We want to maintain our Blood Volume, so we are concerned about the BP @ the


     tissue exchange = the capillaries, & THAT’s MAP.
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  6.  See, at the capillaries we have no more pulse, the surging pressure of the heart beat.


So this is how we get the pressure value for the blood at the capillaries. Simple, huh?  Right  . . . .
  7.  So why do we have to go through all these calculations??


a) We have systole for about ½ a second.


b) We have diastole for about 3 seconds.


c) Not equal amounts of time at each pressure, so to get an average, we have to use



the above formulas to reflect the different times at the different pressures.




If you don’t believe me, look on page 723.  I’m a poet, Did  ya know it?

  8.  MAP = Systemic Blood Pressure

MAINTAINING SYSTEMIC BLOOD PRESSURE (MAP) THROUGH NEURAL CONTROLS

  1.  To regulate BP short-term, the body uses BV diameter.

  2.  To regulate BP long-term, the body uses Blood Volume.
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  3.  At the same time, whichever of the 2 the body is using, adjustments are being made by CO.

  

Let’s explore, children !  

  
SHORT TERM BP REGULATION :


1.  Can be fast, but don’t last   

(That reminds me of my 2 husbands, can’t think why… hmmmmm)


2.  Neural Controls, are rapid but short-timers


3.  The Neural Controls are via the Vasomotor Center in the Medulla Oblongata


4.  The Vasomotor Center controls the # of messages/impulses going to the BV’s


p725



through the sympathetic (only) fibers going to ALL the BV’s--& messages are 



going to them ALL the time.



a)  Oh, yeah, most of these sympathetic fibers release NorEpi @ BV’s, & the ones in 



     skeletal muscle release ACH (





NorEpi = Constriction




   

   ACH = Dilation


5.  ALL THE TIME !  The Blood Vessels are receiving messages from the Vasomotor


     Center continuously.  The more messages = More Constriction





        The less messages =  Less Constriction


6.  The Vasomotor receives most of IT’S messages/info from the Baroreceptors, which are



pressure-sensitive receptors that respond to  s t r e t c h.
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7.  Occasionally, Vasomotor will get it’s input from chemoreceptors, & even occasionally



from Higher Brain Centers, but this is NOT the Norm( Norm = Baroreceptors.

Wonderful pix


8.  The 2 goals of messages @ Baroreceptors  are:





Baroreceptors



a)  Maintain proper MAP – Not too hi, not too low




reflexes p727



b) Make sure tissues that need blood the most, GET the most, you know? To:




To Control the  Distribution  of Blood –



c)  Because tissues have different metabolism demands @ different times,




could be the brain, could be the kidneys, yes?



d)  And see, All our BV’s are NOT full all the time, cause we don’t have that much




blood in our body—in fact, only 25% of our capillaries have blood at 1 time.




Now do you see how important it is to have Baroreceptors making sure




the tissues that need the blood the MOST, get the MOST blood THEN?


9.    And you remember all this info is about SHORT-TERM NEURAL REGULATORS

       
10.  Let’s discuss these Baroreceptors Initiated Responses or Reflexes (pix Old book p695)


11. Easy.  1st, Baroreceptors are located in the Carotid Sinuses & also scattered about in



several major arteries in the Thorax, so Baro’s are mostly in the upper part of body.


12.  If the Baro’s receive EXTRA blood, they’ll stretch, right? Stimulated? So then they



send the info to the CC (Vasomotor Control Center), & Ms. CC sends messages 



to ♥ and to BV’s to make proper adjustments.



Conversation goes like this:



Xtra blood, Baro’s stretched, tells CC, & CC tells the BV’s, “HEY!  Dilate!  Right NOW –



There’s a tidal wave coming your way !”



Then CC calls the heart & says, “Hey, man!  Stop it!,  slow the hell down!”
C H E M O R E C E P T O R      I N I T I A T E D     R E F L E X

  1.  Chemoreceptors are located the same places as Baroreceptors

  2.  They are sensitive to 3 variables :   (1) pH    (2) CO2    (3)  O2

  3.  Normally, chemoreceptors are used more to control Respiratory Rate than to control BP.

  4.  But dramatic changes in these 3 variables could influence BP.
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  5.  See, the blood carries CO2 and O2 and H+ ions , the last affects pH.




  6.  Problems with these will be solved at the Lungs and the Kidneys.




   

  7.  But changing these substance levels COULD help regulate BP.

  7.  Just remember, the MAJOR influence on MAP still comes from the Baroreceptors.

INFLUENCE OF THE HIGHER BRAIN ON MAP


1.  Happens in classic Fight or Flight situation


2.  Or with really STRONG emotions



a)  !Example = Rage = Red face = Which is Blood 

  S H O R T – T E R M    C H E M I C A L    C O N T R O L S   OF   BP   p726

 The most influential are HORMONES:


1.  Adrenal Medullary Hormones =   Epi   &   NorEpi (NE)



a)  These 2 have the effect of:











(1)  Vasoconstriction   (2)  Increased HR     (3)  Increased CO




2.  ANP = Atrial Natriuretic Peptide







   See Fig 19.9



a)  Kidneys excrete Na+    b)  H2O leaves with Na+   c)  Decreases Blood Volume
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3.   2 Hormones :   ADH = Antidiuretic hormone   AND    Angiotensin II


Another



a)  Usually long-term Regulators







Primo Chart



b)  But when BP ↓ dramatically, these 2 hormones will be released in


is Fig 16.3




dramatic amounts to activate vasoconstriction.
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4.    Alcohol( depresses the Vasomotor Center



a)  Interferes with the number of messages going to the BV’s



b)  Promotes vasodilation



c)  Decreases blood pressure



d)  Red in the face cause BV’s to dilate a LOT

Remember. Some Labs will be included on this Exam.  This is the MOST info you’ve EVER had for a test.





    LECTURE 6  EXAM 1 A&P2 -    LAST LECTURE


 Page 1 / 2

           


             Before 1ST EXAM

  -(---cont.), How we Maintain MAP = Systemic Pressure

FYI = Short Term Maintenance= Basically adjusting diameter of vessels

LONG TERM = by adjusting Volume of Blood

                    =  All done by KIDNEYS

         =  Renal Mechanisms = Long Term Blood Pressure Maintenance

The Direct Change Approach to MAP

1.  Kidneys directly control & influence BVol, thus Blood Pressure.




    Again-

2.  Kidneys do this by controlling the volume of urine formed.





Stupendous

3.  Kidneys have a choice of how much plasma to give up as urine & how much to leave as plasma.
Chart Fig 19.9

4.  So if they choose to make lots of urine, they reduced Blood Volume. (& BVol always tied to BP).
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5.  The adjustments made by ADH is sent via posterior pituitary, & more ADH, LESSSS urine.

6. So with ADH, have less urine, thus MORE Blood Volume.

7.  The kidneys remove 20% of plasma, & only 1% of 20% goes to urine, 99% (of 20%) is put back


into blood as plasma.

8.  So, does Hi or Lo  BP trigger ADH release?  LOW!  Low BP triggers ADH release, to make


less urine, keep  our BVol & build up  the BP--& can take hours to do.

9.  FYI:  Alcohol inhibits ADH, that’s why you pee a lot—can get dehydrated drinking lots—of alcohol.

THE INDIRECT CONTROL OF MAP

1.  The Renin – Angiotensin – Aldosterone Mechanism





Bottom Left


a.  Low BP causes Kidneys to release Renin into blood where it converts angiotensinogen into 
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Angiotensin 1, then #1 goes through the lungs & is converted to Angiotensin 2 by



by ACE, which i= Angiotensin Converting Enzyme.   whewww!

2.  Angiotensin 2 has 2 effects:











a.  Vasoconstriction = Higher BP







   
Chart of


b. And release of Adosterone








ALL that



1.  Aldosterone goes to kidneys & they save Na+ and H20 follows the Na+

increases BP




(save = put back into the blood)






Fig 19.10



2.  So BVol goes UP, which always means BP goes UP.
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CLINICAL APPS

     1.  Some BP meds referred to as ACE Inhibitors & stop release of Aldosterone.  So BP goes? Down.

T I S S U E    P E R F U S I O N

1.  Definition = Amount of BF thru a tissue.  And BF is proportional to the metabolism needs of that tissue.

2.  If you’re walking, need MOre BF, if sitting need LEss BF—common sense, yes?
3.  With Skeletal muscle,  BF can be increased up to 20X normal.

4.  Perfusing BF to metabolically active tissue needs to increase, because:


a.  More O2 & Nutrients need to be delivered


b.  Need to remove metabolic wastes & lactic acid faster


c.  Need to remove heat

5.  We can regulate this on a local basis by using the Precapillary Sphincters at the capillary bed

Fabulous pix


exchange site—cause we never have enough blood to fill all our BV’s at 1 time anyway.

Fig 19.4

6.  S0 we keep only about ¼ of each capillary bed full, and we are continuously having them all take
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turns shifting blood around to keep all tissues happy (alive), by routing them using the precapillary Sphincters.

7.  Local conditions @ the tissue’s capillary beds  determine if the Sphincters are open or closed.

8.  Conditions when Sphincters WILL OPEN:


1. Low O2     2. High CO2  
3.  If pH falls (due to lactic Acid)
       4.  If Glucose levels fall

9. So COOL( If metabolic needs of tissue are frequently NOT met, the Long term change that occurs


is that NEW capillaries will GROW into that bed, for a greater perfusion of blood, locally.


The term for this is Angiogenesis.

10.  But, of course, there are exceptions to the above rule:  1-Kidneys   2-Lungs  3-Skin

11.  Start with SKIN: (Remember—exception to more caps growing in cap beds rule)


a.  BF to skin can decrease or increase to adjust heat loss & regulate body temp.


b.  Embarrassed!  Nerve impulses back off & vessels dilate & you flush ---awwww…

12.  Exception to perfusion & cap beds growing more in the KIDNEYS:


a. In the Kidneys we adjust BF in order to 



1. Adjust H2O balance for body



2.  Adjust pH balance for body



3.  Adjust Na+ & K+ ( electrolytes) for body
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13.  And exception to BF & Cap bed rule for the Lungs is:







a) Lungs adjust BF increase or decrease to control CO2 and the pH of the blood.

14.  Why are #10-13 called “exceptions to cap. bed/perfusion rule”? Cause they DIDN’T need MORE blood—



They needed Blood to do things TO things IN the blood or FOR the blood.

CAPILLARY DYNAMICS P737

1.  Velocity of BF is slowest at the capillaries of ANYWHERE in the body.

2.    Opposing forces in capillaries:

1( Because of BP, fluid INSIDE wants OUT.




  2( Because of Proteins inside, fluid OUTSIDE wants IN.      (Osmosis)

3.  Proteins are the most powerful OSMOTIC Factor you have in the blood.

4.  The farther down or away from the heart, the lower the BP—and—

5.  More fluid loss, the lower the BP—SO—

6.  On the arteriole end of a capillary, Hydrostatic Pressure rules, & pushes fluid OUT…..

7.  On the Venule end of a capillary, Osmotic Pressure rules, & fluid comes IN.

8.  & then we have pressure differential(10mm is at arteriole end, pushing out, & 8mm @ venule end, pulling fluid in = 


Great pix








2 mm differential



Fig 19.15  p737


SO?

9.  We’ll have excess fluid staying—an imbalance, & start to have Edema, --So who ya gonna call!!?

10.  LymphBusters, of course.  The Lymph system will drain the excess fluid away.

11.  ~90% of fluid coming out of capillaries gets pulled back into them, ~10% accumulates in 



tissues & have to be drained by lymph system.

CIRCULATORY SHOCKS = SYSTEMIC = Inadequate Tissue Perfusion

1.  Can have 2 types:  (1) Ischemia   (2) Hypoxic

2.  If severe enough, have death of cells, which can be Infarction or Necrosis.

3.  3 most vulnerable organs = Kidneys, Heart, Brain . . .& Brain only has 6 minutes before cell death.

THE DIFFERENT CIRCULATORY SHOCKS ( Names = Cause of shock)


I.  HypOvolemic =  LOW VOLUME, not enough blood in circuit,  BP decreases


     Hemorrhagic =  same thing, loss of blood, not enough blood volume


II. VASCULAR  --  These are All Massive Dilators  (For a Huge BP Drop)



1. Neurogenic – Adrenal Medulla-->Vasomotor Center-->Extensive Vasodilation & Extreme BP drop



2.  Anaphylactic = Extreme Allergic Rx to a substance--> Vasodilation   Ex: Peanuts, Bee sting



3.  Septic Shock = Septicemia, Poisoning-->Vasodilators


III.  Cardiogenic Shock = Pump problem, pump not good (this is NOT a massive dilator problem)



  

EX: Heart attack or Electrocution

Regardless of WHICH type of shock, there are 3 STAGES OF CIRCULATORY SHOCK :

  I.   STAGE I  == COMPENSATED SHOCK = Systemic Tissue


A.  Temporary Deficit in BF, but Homeostasis mechs are kicked & begin keeping BF/BP @ acceptable limits



1.  This is regulated by   1)Baroreceptors  2) Chemoreceptors  3) ADH

II.   STAGE II  == PROGRESSIVE SHOCK =When BP still  decreasing even after above kicks in--


A.  Not perfusing systemic OR heart tissue with BP still dropping



1.  & Heart won’t pump as well, so(


2.  BP drops even MORE(






Pretty Cool—



3.  So, Of Course, BF drops (
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4.  And this now becomes a Positive Feedback Mechanism





---Without outside help, Person DIES.  Absolute Death.

III. STAGE III ==  IRREVERSIBLE SHOCK  ==Permanent Damage to Vital Organs= Always Death


A.  Yes. Death.   There has been Permanent, Irreversible damage to 1 or more vital organs.



1.  There may have been SUBSTANTIAL permanent loss of tissues



2.  Even if you bring the person back, they WILL crash and WILL DIE.

So, Doctors & Nurses of Tomorrow==You HAVE to intervene at the Latest in Stage II, YEsssSSSS?


1.  You can give a Vasoconstrictor to bring BP back UP – and –  


2.  Immediately give 200mls of IV & bring that Blood Volume BACK UP.

And FYI:    Face Red—Raise the Head

               Face Pale—Raise the Tail

Good luck on your test—Even better, STUDY.    You Do KNOW—Low Grade on THIS  TEST means you will


No   Joking --------->
      
                be trying to CATCH  UP  THE   REST  OF   THE   SEMESTER. 
