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Please answer all questions on this examination.
Be sure to answer the question that is posed.
Let the allotted space be your guide as to the amount you should write.

1.
(15 points)  Dr. Martin is suffering from a condition known as V-tach (ventricular tachycardia), in which the heart beats too quickly. Would an α-blocker or β-blocker be appropriate therapy, and why?

Stimulation of 1 receptors within the heart produces positive chronotropic and inotropic effects. Therefore, a -blocker would inhibit epinephrine-mediated sympathetic action, with minimal effects on the resting patient. 
2.
(15 points)  Identify or describe each of the following, giving examples as necessary:


a.
Organophosphates and the NMJ

Organophosphates would cause spastic paralysis because they irreversibly inhibit cholinesterase; you will stop breathing and die.

b.
Parasympathetic input to the digestive system

Most of this comes via the vagus n; parasympathetic input increases the intrinsic activity of the gut:  muscle contraction (peristalsis & mixing) and glandular secretion

c.
Monoamine oxidase

MAO is an important agent in the regulation of catecholamine effect:
MAO-A degrades dopamine, NE, epinephrine, and serotonin
MAO-B degrades dopamine and phenethylamine

d.
M2 muscarinic receptor

The M2 muscarinic receptor is coupled to a K+ channel and is found in the heart; stimulation of the M2 receptor slows the HR.

e.
“E” (or “fright-flight”) activities

These activities result from sympathetic stimulation:
for example, increased HR, increased BP, dilation of the pupil, decreased GI activity
3.
(20 points)  Negative feedback is an important mechanism for maintaining homeostasis in the body. Using the criteria below, create a model that show how negative feedback regulates hormone production. 
    Gland X secretes hormone 1. 
    Gland Y secretes hormone 2. 
    Organ Z contains gland Y.

Image that Hormone 1 has a positive effect on Organ Z so that Hormone 2 is increased in production. But as Hormone 2 is increased, there must be a mechanism to slow its production. So, among other effects, Hormone 2, as it increases in circulating quantity, affects Gland X by having it produce less of Hormone 1. That would produce a decreased stimulatory effect on Organ Z, with a decrease in Hormone 2 production.
4.
(15 points)  Identify or describe each of the following, giving examples as necessary:


a.
Ohm’s law

Relates flow directly to pressure and inversely to resistance:

Q = P / R

b.
Laminar flow

Blood flows as though it were separate cylinders of fluid, each nested within a slightly larger cylinder; thus, flow in the middle of the vessel will be the most rapid.

c.
Isovolumic contraction

This is the period of ventricular systole when the pressure of the blood is increasing, but both the AV and semilunar valves are closed because the ventricular pressure is still less than the aortic/pulmonary trunk diastolic pressure.

d.
Cardiac output

CO = HR × SVO

e.
Poiseuille’s law

Like Ohm’s law, this related flow to pressure and resistance, but it brings into play all the factors that contribute to resistance:  viscosity, length, and radius.
5.
(20 points)  Describe the roles of the sinoatrial and atrioventricular nodes in the cardiac cycle.

The SA node, the pacemaker of the heart, determines the rate of cardiac contraction; it also initiates impulse conduction through the atrial myocardial syncytium, thus contraction of the atria.
The AV node transmits the impulse for contraction from the atria to the ventricles, but it must also delay the conduction for about 100 ms so that the atria finish their contraction before the ventricles begin theirs.
6.
(15 points)  Comment on each of the following, giving examples as necessary:


a.
Blood colloid oncotic pressure and its effects on edema

BCOP is caused by the dissolved plasma proteins and so tends to draw fluid into the capillary, reducing edema; it opposes the hydrostatic pressure.

b.
Elastic arteries role in circulation

The elastic arteries are the aorta and pulmonary trunk. When blood is pumped into them, they expand to accommodate the increase in blood volume, damping the pressure. They are also important in maintaining the P.

c.
Lymphatic capillaries within the gut

Many of the lymphatic capillaries in the gut are the so-called central lacteals. Since lymphatic capillaries are highly fenestrated, these are used to pick up the lipoproteins formed after the digestion and absorption of fats and allow their transport to the central venous circulation.

d.
Parasympathetic innervation of blood vessels

Absolutely unimportant (and, for the most part non-existent) except for the penile and clitoral arterioles.

e.
Estimation of mean blood pressure

Mean blood pressure is the average blood pressure over time. The easiest estimation is

bpmean = bpdiastolic + 1/3 (bpsystolic – bpdiastolic)
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