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I. Describe neural and chemical influences on the respiratory centers in the medulla. ( 10%)
2. Compare the physiological effects of estrogens and teslosterone. {10%)
3. What are the physiological functions of dicncephalon and reticular formation? (10%,
4. Demonstrate the factors that regulate gastrointestinal motility, (10%)
3. Explain the following items. {10%)

a} Gastric acid back-diffusion

b) Zollinger-Ellison Syndrome

c¢) Rapid eye movement(REM) sleep

d) Skill memory

e) Limbic system
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The thyroid hormone thyroxine is composed of two linked, iodinared Lyrosine residues.
[t 15 stored in the thyroid gland in a structure called "follicle”, as part of o much larper
protein called thyroglobulin, - The tollicle 1s consists of a celiular epithalium su rrounding
an extracellular space, or lumen.  When the thyroid is stimulated by TSH{thyroud
stimulating hormane), thyroxine is digested out of thyroglobinlin by proteases and released
into blood stream,

The actual pathway for thyroxine release was difficult to identify.  When the thvroid
15 stimulated by TSH, "colloid droplets” appeur in the eyvtoplusm of the follicle cells,  The
similarity of the material in these droplets to the material in lumen of the follicle sparked an
intense debate: Do the droplets represent material on the way out of the cell 1o the Jumen (Lo
replenish supply), or do they represent lumenal material enguailed by the cell (1o senerate
thyraxine)?  This question has been resolved by a serics of experinental observations.

1. [f the collowd in the lumen is prelabelod with 131 1-iodine and the follicles me then
sumulated with TSH under conditions that block further incarperation of wdine, the
intracellular droplets are labeled.

2. Intracellular droplets from about 4 minutes after exposure to TSH and are seen first in
the apical cell processes, which about the Tumen of the fullicle, then in the apical
region of the cell, and finally in the basal region,

3. Thyroglobulin in the lumen of the follicle cirrics MGP that normally targets PELns
for delivery to lysosames.

Given these observations, proposed a pathway for thyroxine production and release from

the follicle cells.
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Compare the differences and similarities among skeletul muscle, cardiae muscle and
snooth in (a) their morphology and structure and (b) their molecular mechanisms of
contraction and {C) their physiolopical characteristics.

- Draw a diagram of a nephron.  Discuss the functions and molecular mechanisms of

reabsorption and excretion m different regians.

. The action potentials generuted by the SA node, Atrium, AV node, Purkinje and

ventricle of the heart are all different.  Pleases draw diagrams of therr action

potentials and cxplain the molecular mechanisms far their JilTerences.,

. Discuss the process of bone formation.  What are the influences of hormones on this

process?




