Problem set: Cell to cell communication, integration and homeostasis


Cell to cell communication, homeostasis and control pathways

· Cell to cell communication, homeostasis and control pathways (Ch. 6)
· Distinguish among types of cell-to-cell communication. 

· List the four classes of membrane receptors. Explain how receptors facilitate specific cellular responses. 

· List and describe the components of signal transduction and the molecules involved. Trace specific second messenger signal transduction pathways (see tables 6.1 & 6.2).
· Define each of the following and predict their effect on signal transduction:

· agonist and antagonist for one receptor

· receptor isoforms (one ligand, multiple receptors)

· one ligand, delivered at a varied rate (tonic control)

· two antagonistic ligands on one target tissue

· Describe the principles of and give an example of positive feedback, negative feedback and feed forward control. 

· List the components of a control pathway (summary Fig. 6-30). Note that you will use these components to construct neural, muscular and endocrine pathways.

· Given an example physiological process, identify its control pathway components.
1. Positive feedback mechanisms…
a. decrease the original stimulus

b. precede the original stimulus

c. amplify the original stimulus

d. control voluntary muscle activity

e. occur in response to negative feedback mechanisms

2. Which one of the following is the correct sequence for a regulatory control pathway?

a. Stimulus, effector, efferent pathway, integrating center, afferent pathway, receptor.

b. Stimulus, effector, afferent pathway, integrating center, efferent pathway, receptor.

c. Stimulus, receptor, efferent pathway, integrating center, afferent pathway, effector.

d. Stimulus, receptor, afferent pathway, integrating center, efferent pathway, effector.

e. Effector, efferent pathway, integrating center, afferent pathway, receptor, stimulus.

3. Identify the effector in the following control pathway: " In anticipation of a big race you are running, the amount of stress hormone (cortisol) released from your adrenal glands has been rising all week.  The cortisol  binds to receptors on cells in your liver to promote the release of stored glucose into plasma."  The effector in this pathway is ________. 

a. the brain

b. cortisol

c. adrenal glands

d. liver cells

e. increased glucose

4. Two ligands A and B bind a site on receptor protein X.  Ligand A initiates a biological effect when it binds, but ligand B does not.  Therefore the following must be true:

a. Protein X is a carrier transport protein for A, not B

b. Ligands A and B are agonists

c. Ligands A and B will compete for protein X

d. Protein X is coupled to a G protein

e. Protein X is a second messenger protein

5. Some neurons in the vagus nerve terminate on cells in the heart. These neurons secrete acetylcholine, which results in a decreased heart rate. This is an example of

a. endocrine control.

b. exocrine control.

c. hormonal control.

d. neurotransmitter control.

e. autocrine control.

6. Oxytocin is a peptide hormone that causes the smooth muscle of the uterus to contract, but it has no effect on the smooth muscle cells of the small intestine.  This difference in responsiveness likely exists because

a. uterine smooth muscle cells do not contain a second messenger system.

b. intestinal smooth muscle cells do not contain a second messenger system.

c. uterine smooth muscle cells do not contain specific receptors for oxytocin.

d. intestinal smooth muscle cells do not contain specific receptors for oxytocin.

e. oxytocin can move through blood to the uterus but not to the small intestine

7. The second messenger that causes calcium ion to be released from intracellular stores is

a. diacylglycerol (DAG).

b. adenylyl cyclase.

c. inositol triphosphate (IP3).

d. phospholipase A.

e. PIP2

8. The link between a first messenger and a second messenger in a cell that responds to lipophobic signals is usually __________.

a. DAG

b. a G protein

c. cAMP

d. an ion channel

e. calcium

9. When epinephrine binds to (-adrenergic receptors on smooth muscle cells around a blood vessel, the response is…

a. more epinephrine release

b. norepinephrine release

c. smooth muscle contraction for vessel constriction

d. smooth muscle relaxation for vessel dilation

e. activation of antagonist control

10. Which of the following is not an example of a negative feedback loop:

a. Increased blood pressure triggers mechanisms to lower blood pressure.

b. A rise in plasma calcium levels triggers the release of parathyroid hormone, which causes more calcium to be stored in bones.

c. A rise in estrogen during the menstrual cycle increases the number of progesterone receptors in the uterus.

d. Increased free plasma blood sugar stimulates the release of a hormone from the pancreas, which stimulates the liver to store blood sugar.

e. A decrease in body temperature triggers a neural response, which initiates physiological changes such as shivering to increase body temperature.

11. Some cells in the heart will release a chemical when they are over-stretched. This chemical is transported  in the plasma and acts on cells in the kidney to decrease sodium transepithelial transport. Answer the following questions about this regulatory pathway.  

a. The signaling chemical is an example of a(n)… (circle your choice)

 autocrine
paracrine
hormone
neurotransmitter
ion
 kinase
CAM
b. The signaling chemical  is a protein. You can expect, therefore, that it acts through (circle your choice)   membrane-spanning
or
intracellular
 receptors.  

c. A drug has been made that binds to and activates the receptor. This drug is a(n) 

 (circle your choice)   agonist
antagonist
isotrope

isoform

d. State a possible mechanism through which the signaling molecule can decrease sodium transepithelial transport.

12. The GnRH receptor is a G protein-coupled receptor that activates an IP3, DAG second messenger signal transduction pathway when stimulated by GnRH.  List the intracellular steps, including specific molecules that are activated by GnRH binding to its receptor.


13. Epinephrine, when it binds to (2 receptors, initiates a cAMP second messenger system for transduction of the signal within the activated cell.  

a. What class of receptor is a (2 receptor?  (choose and circle your answer below)


ion channel 
or
 integrin

or 
G-protein coupled

b. After epinephrine binds to the receptor, what steps occur to result in an increase in cAMP?

c. What does the increase d amount of cAMP do in the cell?

d. If an increase in epinephrine causes as increase in cAMP,  then an increase in an epinephrine agonist would cause (choose and circle your answer below)

further increase in epinephrine
or
an increase in cAMP
or
a decrease in cAMP
14. How does phospholipase C activation result in increased intracellular calcium concentration? 

15. In the human female reproductive system, estrogen typically has negative feedback control over GnRH hormone levels. This means that an increase in estrogen will cause a ____________ in GnRH.

16. Prior to ovulation, the human female reproductive system switches to a positive feedback control of estrogen over GnRH. Therefore, increasing estrogen from a growing follicle will induce a __________ in GnRH.

