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Temple University

Dental Physiology, D-277

Summer, 2011
Unit Examination 5
Dr. J.S. MARTIN, Ph.D.            

        June 15, 2011            

________________________________________________________________________

Name: _________________________                                                   
Directions:
PRINT and KEY IN your name and your 9 digit student number on the blue answer sheet, in the spaces provided.  This examination consists of 30 questions on 7 pages.  You have 55 minutes to complete it.  Blacken in the space on the answer sheet corresponding to your choice with a number 2 pencil, soft lead mechanical pencil or equivalent.  Be aware that, in some questions, a group of choices may be correct.  If you must use an eraser on your blue answer sheet, do so NEATLY. Turn in the blue answer sheet and keep the questions. A key will be posted shortly.  All EXAMINATIONS are given under the conditions stipulated by the Honor Board.

Choose the one BEST answer.
________________________________________________________________________
1. The gastric emptying of solids is slowed under which of the following conditions ?
a. *The presence an acid pH &/or fats in the duodenum.
b. The presence of histamine from EC cells.
c. Stimulation of ACh secreting vagal efferent nerves.
d. The presence of chyme with a low caloric density

2. What can be correctly said about a patient who has severe, prolonged emesis ?.  
a. *Dehydration may become apparent.
b. Metabolic acidosis may occur.
c. Only Cl- & H+ are lost, no other ions.
d. [K+]plasma will increase.
3. Which statement is correct concerning postprandial hyperemia ?
a. A simultaneous increase in blood flow occurs in the whole small bowel.
b. Jejunal blood flow increases before gastric blood flow.
c. *Colonic blood flow increases last.
d. The magnitude of post prandial hyperemia is reduced during parasympathetic stimulation.
4. During the act of deglutition:
a. *A wave of primary peristalsis sweeps down the upper (skeletal muscle) and the lower (smooth muscle) esophagus. 
b. The vagus nerve innervating the LES stimulates contraction of the LES.
c. The Eustachian tubes will momentarily close.
d. The internal nares are opened during the pharyngeal phase of deglutition.
e. All of the above are correct choices.
5. Hypothetically, a new drug is being tested to treat chronic vascular hypertension.  This drug blocks many types of Ca++ channels and stimulates CCKA receptors on parietal cells.  Is there a potential that this drug would have an effect on gastric secretion ?. 
a. YES, the volume of gastric HCl secretion is increased when [Ca++]intracellular of parietal cells is decreased. 

b. NO, [Ca++]intracellular of parietal cells  has no effect on gastric acid secretion. 
c. *YES, stimulation of parietal cell CCKA receptors and decreasing [Ca++]intracellular of parietal cells reduces gastric acid secretion. 
d. NO, CCKA receptor stimulation has no effect on gastric acid secretion. 
6. One reason that single unit visceral smooth muscle (SUVSM) is able to accommodate to increased tension is that there are no Z lines present.  This enables the actin & myosin to slide over each other. 
a. *True.

b. False.
7. What elements are necessary for the act of defecation to take place in the normal individual ? 
a. A more obtuse ano-rectal angle via relaxation of the puborectalis muscle.
b. Inhibition of the internal anal sphincter and contraction of the distal colonic SUVSM.
c. Lowering of the pelvic floor.
d. *All of the above are correct.
8. Which of the following afferent information is utilized by the CNS to reduce the velocity of jaw closure & prevent cracked dentition immediately following splitting a piece of hard candy ?
a.
Rapidly decreased frequency of action potentials from TMJ rotational receptors.
b.
Rapidly increased frequency of action potentials from periodontal ligament receptors, detecting pressure
c.
*Rapidly decreased frequency of action potentials from the intrafusal fibers of jaw closing muscles.
d.
Rapidly increased frequency of action potentials from TMJ pressure receptors.
9. What slows down and eventually stops the positive feed back cycle that governs the flow of bile during feeding and digestion ? 
a.
The presence of the enterogastrones.

b.
Increased ileal uptake of bile salts (acids).
c.
*Lack of fat which reduces the release of CCK.

d.
The inhibitory effect of [bile salts]plasma on the bile dependent secretion fraction.
10. It is 4:00 A.M. Wednesday morning and you are verbally reviewing for this exam.  Several friends assert that most of the statements you made in the last five minutes of review were correct !  Which one of the following statements that you said was incorrect ?

a.
Tight junctions of the colon help establish an electrical potential difference, which increases Cl- absorption from the bowel lumen.”
b.
*The duodenal mucosal cells absorb HCO3- from the bowel lumen, while the jejunum secretes HCO3- into the bowel lumen.(
c.
The presence of bile frees inactive enterokinase from the brush border and the presence of trypsinogen activates enterokinase.(
d.
Loss of the tips of the villi (as in gluten enteropathy) leads to a diarrhea.(
11. A child accidently swallows drain cleaner.  The innervations of his lower esophageal sphincter is severly damaged, and remains so even after healing.  This child will experience dysphagia due to the inability of the LES to undergo receptive relaxation.

a.
*True.
b.
False.
12. An example of a short arc reflex would be:

a. *Peristalsis in the small bowel.

b. The gastro-colic reflex. 
c. The defecation reflex.

d. Primary peristaltic wave in the esophagus during swallowing.

13. A patient has intractable peptic ulcers.  An extensive truncal vagotomy has to be performed.  Following recovery, will this patient experience any problems with gastric emptying ? 
a. No. 
b. Yes, the rate of emptying of solid food will be increased, the rate of emptying of liquid foods will not be affected.
c. Yes, the rate of emptying of liquids will be slowed, the rate of emptying of solid foods will be unaffected.

d. *Yes, the rate of emptying of solid foods will be slowed, the rate of emptying of liquid foods will be increased. 

14.
CCK acts via two pathways to initiate secretion of pancreatic acinar cells.  One is stimulation of a nerve reflex, the other is direct stimulation of the acinar cells themselves.
a.
*True
b.
False

15.
How are the products of protein digestion absorbed ?
a.
Via specific amino acid-Na co-transporters.
b.
Via specific amino acid transporters that are not Na dependent.
c.
Via a general peptide transporter PEPT-1.

d.
*All of the above are correct.
16. Hypothalamic releasing hormones are characterized as:

a. Being steroidal in nature .

b. *Being peptide-protein in nature.

c. Initiating responses in the anterior hypophysis by entering the nuclei of target cells. 

d. Being transported to the anterior hypophysis by the hypothalamic-hypophyseal neural tract. 

17. The time course for action of steroidal hormones is, in comparison to peptide-protein based hormones:

a.
Of short duration.

b.
*Of long duration. 

18. Which of the following statements is FALSE concerning hormones derived from the tyrosine molecule ?

a.
*All derivatives require a protein carrier molecule.

b.
All derivatives are stored and released on demand.

c.
T3 & T4 require a carrier protein. 

d.
Only the unbound tyrosine hormone derivatives can interact with their receptors.

19. A tumor near the pituitary gland has reduced blood flow to the anterior hypophysis.  Is there a possibility that the secretion of anterior pituitary hormones may have been affected, i.e. reduced ? 

a.
*Yes.

b. No.

Questions 20-22  ONLY.
   Clinical laboratory findings are shown in Table I below:

TABLE I

	MEASURED VARIABLE
	PATIENT’S VALUE
	NORMAL VALUE
	CHANGE FROM NORMAL VALUE

	Fasting Plasma IGF-1

(μg/L)
	547
	71-290
	HIGH


	Fasting Plasma HGH

(ng/ml)
	352
	1-5
	HIGH



	Plasma Somatostatin

(pg/ml)
	42
	10-22
	HIGH



	Fasting Plasma Glucose (mg/dL)
	237
	100
	HIGH



	Fasting Plasma Insulin

(ng/ml)
	1.3
	0.2-0.8
	HIGH




Physical Presentation:  Ms. Longjaw is a middle aged woman who presents with the following:  Elongated mandible, enlarged hands & feet, back pain, enlarged muscle mass, a prominent brow and loss of peripheral vision.  PET (Positron Emission Tomography) reveals a mass growing in the anterior hypophysis.

20.
Why are Ms. Longjaw’s plasma glucose and insulin concentrations elevated ? 

a.
Elevated HGH blocks insulin from combining with its receptor on target tissues. 

b.
Elevated HGH has stimulated the conversion of amino acids from protein catabolism to glucose.  

c.
*Elevated HGH increases gluconeogenesis (formation of new glucose) which stimulates pancreatic beta cell secretion of insulin. 

d.
Elevated HGH directly stimulates secretion of insulin from pancreatic beta cells.

21.
Which of the following would correctly contribute to the observation that there is an increase in plasma somatostatin ?

a.
Somatostatin secretion increase was stimulated by the high [Glucose]plasma present.

b.
Increased protein catabolism stimulated increased secretion of somatostatin.

c.
*Increased concentrations of somatostatin were stimulated by high plasma concentrations of HGH & IGF-1.

d.
Plasma concentrations of somatostatin are not governed by HGH &/or IGF-1.
22. The neurosurgeon of this patient decided, on the basis of the size of the tumor, to remove the whole pituitary gland.  What are some of the hormonal supplements that must be included in the agents administered to this patient post surgery ?

a. Insulin

b. PTH

c. TRH

d. *ACTH

e. HGH-RH

23.
There are two students.  One was a stressed student who had just finished cramming all night (YAWN !) to pass this exam.  The other was a confident, relaxed student who slept for a sufficient period before the exam.  Compared to the relaxed student, the stressed student would probably display:


a.
Increased activity of the immune system resulting in arthritic like achiness.


b.
Increased [Cortisol]plasma & [Corticosteroid]plasma.


c.
Increased ACTH secretions from the anterior hypothalamus.


d.
Elevated [Glucose]plasma.


e.
*All of the above are correct.

.

24.
In adult males, FSH and LH are both necessary to produce and maintain spermatogenesis because:


a.
FSH initiates synthesis and release of testosterone, LH initiates sperm production.


b.
*FSH initiates sperm production while LH initiates synthesis and release of testosterone.

25.
The presence of normal [Estrogen]plasma is NOT responsible for causing: 


a.
Follicular growth in females.


b.
Closure of the epiphyses of long bones in males & females.


c.
*Menopausal bone loss.


d.
Growth of female genitalia.

26.
During the luteal phase following ovulation:


a.
*[Progesterone]Plasma appears.


b.
Menses occurs within 1 hour following ovulation.


c.
[Estrogen]plasma and [Progesterone]plasma continue to decrease.


d.
[Estrogen]plasma and [Progesterone]plasma create a positive feedback loop which increases GnRH and FSH secretions.

27.
Only organification of iodide and the coupling of MIT & DIT to form T3 & T4 takes place within the colloid, NOT within the follicular cells of the thyroid gland. ?


a.
*True 


b.
False. 

Question 28 ONLY.


Ms. Sweetface is a new patient of yours.  She presents the following signs & symptoms:

Age:


14;

Appearance:

Thin & poor muscle development

Complaint(s):
Constant hunger, Always thirsty, Frequent nocturnal urination, Unhealed & infected heel blisters for 6 months.

Medical History:
Appendectomy, age 10.

Blood Chemistry:
Blood glucose 283 mg/dL, Normal [ketone bodies]Plasma,  Normal [Insulin]Plasma.

28.
Which of the following data would correctly support a differential diagnosis that this new patient is an early onset Type II diabetic (moderate) and NOT a Type I diabetic ?


a.
Unhealed heel blisters.


b.
The presence of an abnormally high plasma glucose concentration because glucose can’t enter the target cells.


c.
The presence of an increased frequency of urination due to the presence of unabsorbed glucose in renal tubular fluids.


d.
*The absence of elevated [ketone bodies]Plasma because liver catabolism of fats is  inhibited by the presence of insulin.

29. Which mechanism best explains why severe hypoparathyroidism could become fatal?

a. The inability of the kidneys to excrete phosphate.  

b. Decreased [Ca++]plasma will decrease nerve and skeletal muscle responsiveness to stimulation.

c. *Tetanization of respiratory skeletal muscles due to decreased [Ca++]plasma . 

d. Decreased renal calcium reabsorption.

30.
In the presence of calcitriol plus PTH, [Phosphate]plasma is:

a.
Reabsorbed by the kidneys.

b.
*Secreted by the kidneys.

c.
PO4 is not affected by the presence or absence of calcitriol or PTH.

