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NAME, printed please!!!  


BSCI 440:  Spring, 2004

William J. Higgins

Examination I
Recitation TA name:
_____________________ & Section # ________

DIRECTIONS:

1.
Please, please, please PRINT your name on each and every page of this exam NOW!

2.
You must use a pen (if you wish the right to a re-grade request) and you absolutely must confine your answers to the spaces provided.  We will/can not hunt for random scribblings!

3.
You may leave when you have completed the exam.  Place your examination in the appropriate envelope at the front of the room. 

4.
Read the first in this year's series of immortal quotes and begin:

" When trouble arises and things look bad, there is always one individual who perceives a solution and is willing to take command. Very often, that individual is crazy.” 

W. J.   Higgins, 1994
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#1.
If your large lab partner weighs 100 Kg , his blood volume is approximately:







____________________

#2.
An Rh+ woman need not fear erythroblastosis fetalis.  Why not?












______

#3.
What is the molecular basis for calling blood Type O termed the “universal donor”? (I 
already know that O can donate to  any other blood type.  Why?)  


____________________________________________________________________


____________________________________________________________________

`
____












#4.
Consider the following measurements taken from a nerve cell 'donated' by your lab partner who is obviously an alien being.  While he/she recovers from their mishap, you will cover for them by completing the requested calculations.  After all, it's the least you could do after......

Ion

[IN]mM
[OUT]mM

E in mV
Relative Permeability
Px=

10 mM

10 mM


________

0.0001

Mz+

7.9

130


________

0.003

Nr+

103

13


________

0.999

Lg-

0.22

________

-123


0.0001

a.
First, fill in the blanks above for the equilibrium potentials and the missing concentration.

b.
Give an approximation of the membrane potential with the correct sign:













___________________mV

c.
Now give us the EXACT value for Vm::


___________________mV

d.
WHY is the value in your answer part  C different from the value you gave in part B?

_____________________________________________________________________________

e.
For the neuron above, list two changes in ion PERMEABILITY that would result in a post-synaptic ipsp:


1.





2.






f.
List  two changes in [Ion]OUT that would result in a hyperpolarization:


1.





2.





g.
If this nerve were a post-ganglionic sympathetic fiber, list at least four characteristics or features of it that are unique or specific for or characteristic of a post-ganglionic sympathetic fiber:


1.





2.







3.





4.






i.
During an action potential on the neuron described above:  


•
the membrane conductance or permeability to Mz+ increased to a value of 127 for 
1.5  msec  and then returned to normal value;


•
at 1.5 msec after the AP start, the conductance of Nr+ increased to 143 for 1.0 msec 
before returning to normal value.

BASED ON THIS INFORMATION,  begin the AP at Time = 0 and plot the AP (accurately!)below










#5.
For each of the following, list the specific type of neurotransmitter receptor(s) ON THE CELLS OF THE EFFECTOR ORGAN responsible for the stated effect:

a.
increase blood flow to skeletal muscle:






b.
decrease blood flow to intestinal muscle:







c.
increase flow of saliva










d.
constrict pupil of the eye









e.
increase acid secretion in the stomach








f.
increase heart rate










g.
dilate pupil of the eye










h.
increase lung airway diameter









i.
decrease release of NE from sympathetic nerve





j.
decrease intestinal muscle activity








j.
activate adrenal medulla to release Epi








k.
contract diaphragm










l.
stimulate post-ganglionic sympathetic nerve







m.
increase intestinal muscle activity








n.
decrease heart rate










o.
decrease release of ACh from parasymp. nerve





#6.
Please predict the actions of the following agents after addition directly onto the tissues listed below with an “E” for excite, and “I” for inhibit, or a “N/A” for no action or effect. 

	TISSUE
	Nicotine
	Beta 2 

Agonist
	Alpha 2

Agonist
	ACh
	Alpha 1

Agonist
	Histamine

	Circular 

muscles

 of the eye
	
	
	
	
	
	

	Radial 

muscles

 of the eye
	
	
	
	
	
	

	Parasym-

pathetic

presynaptic 

terminal
	
	
	
	
	
	

	Heart 

Pacemaker
	
	
	
	
	
	

	Adrenal 

medulla
	
	
	
	
	
	

	Respiratory

 passage

smooth 

muscle
	
	
	
	
	
	

	Sweat 

glands
	
	
	
	
	
	

	Intestinal 

muscle
	
	
	
	
	
	

	Blood vessels

 To skeletal 

muscles
	
	
	
	
	
	


#7.
Consider a typical mammalian neuron and then complete the following graph by drawing one line, please.  


[image: image1.wmf]
#8.
On the axes below, draw an accurate O2 – hemoglobin dissociation curve.  It must:

· Be completely accurate

· Have all axes and important values indicated

· Have the P50 value correctly identified



Now consider your recitation team member who has been hyperventilating since he began this examination.  Draw his new O2 – Hb dissociation curve on the axes above and label it as (X).

#9.



List the major physiological function(s) of each of the following:

a.
BASOPHIL:
____________________________________________

b.
NEUTROPHIL:  ______________________ and 





c.
EOSINOPHIL: __________________________________________________

#10.
ANSWER ONLY 4 OF THE 5 QUESTIONS (a – e) IN THIS SECTION!  Your choice!

a.
You administer an unknown agent to your lab partner i.v., and observe a decreased heart rate, increased intestinal activity, and elevated blood flow to skeletal muscle.  You then give an effective (high) dose of atropine and then a large or high dose of the unknown agent.  You observe an increased heart rate, decreased intestinal activity, and elevated blood flow to skeletal muscle.


Define this agent as to receptor type acted upon and either agonist or antagonist:

b.
An unknown agent does not elicit any response on an isolated piece of intestine and it does not block the actions of Epi or of NE.  However, if this agent is given with propranol, it then blocks the actions of both Epi and NE.


Define this agent as to receptor type acted upon and either agonist or antagonist:

c.
This agent contracts intestinal muscle, dilates blood vessels, and constricts respiratory passages.  What are two possibilities for its identity?







    OR
_________________________________

d.
An agent has no effect on heart rate, decreases intestinal activity, increases blood flow to skeletal muscle, but does not influence blood flow to intestine or the rate of salivary flow.  This agent is 







_____________________________________

e.
An agent has no effect on heart rate, decreases intestinal activity, does not change blood flow to skeletal muscle or the intestine, does not influence the rate of salivary flow.  This agent is







_____________________________________

#11.
As you expected, finish up by answering I(ncrease), D(ecrease), or No C(hange)

a. As the concentration of a nerve gas is increased, the Km of

your acetylcholinesterase






a._______

b. As the concentration of a nerve gas is increased, the Vmax of

your acetylcholinesterase






b._______

c.
As renal tissue hypoxia increases, plasma [erythropoietin]












c._______

d.
As renal tissue hypoxia increases, circulating reticulocytes












d._______

e.
As you apply hexamethonium to an isolated section of intestine,


the intestine’s response to a dose of ACh




e._______

f.
As isoproterenol is injected into a subject i.v. , the subject’s 


skeletal muscle blood flow






f._______

g.
As the P50 value of Hb decreases, O2 delivery to the tissues












g._______

h.
As atmospheric PO2 increases above normal sea level partial

pressures, the % saturation of Hb with O2 




h._______

i.
As plasma [Epi] increase, the P50 value of Hb












i._______

j.
As plasma erthyropoietin increases, blood hematocrit will soon












j._______
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