HORMONE WORKSHEET
MECHANISMS OF INTERCELLULAR COMMUNICATION

1.
Briefly describe and discuss the importance of each of the following types of 

intercellular communication:  direct communication, synaptic communication, autocrine communication, paracrine communication and endocrine communication. 

2.
Briefly discuss the differences between the nervous system and the endocrine system.

3.
Discuss the relationship between the endocrine and nervous systems.

4.
Briefly discuss each of the following chemical classifications of hormones and give examples of hormones that belong to each classification:  amino acid derivatives, peptide hormone, steroid hormones, and eicanosoids.
5.
Name the precursor molecule from which all steroid hormones are derived.

6.
Name the precursor molecule from which all eiconosoids are derived.

7.
Discuss how hormone secretion may be regulated.

8.
Discuss the process of negative feedback and explain its importance in regulating hormonal secretion.

9.
Discuss the process of positive feedback and explain its importance in regulating hormonal secretion.

10.
Discuss the various methods by which hormones may be transported in the blood stream. 

11.
Name the hormones carried by the following molecules:  thyroid binding globulin, albumin, and transcortin.

12.
Explain the importance of transport proteins in relationship to hormone levels in the body.

13.
Discuss how hormones can be eliminated by the body.

14.       Discuss the concept of hormone half life and explain the difference between hormones with a long half life and those with a short half life.

15.
Discuss each of the factors that influence the half life of hormones.
16.
Distinguish between lipid soluble and water soluble hormones and how they affect the target cell..

17.
Define the terms:  target cells and hormone receptor.

18.
Discuss the structure and function of hormone receptors and their possible effects on their target cell.

19.
Discuss the principle of downregulation and its importance to the target cell.

20.       Discuss the principle of upregulation and its importance to the target cell.

21.
Distinguish between membrane bound and intracellular receptors.

22.
Briefly discuss the characteristics of hormone receptors of the cell membrane.

23.
Discuss the possible effects of hormones binding to cellular bound receptors.

24.
List the various examples of hormones that activate G proteins.

25.
Explain how G proteins regulate the synthesis of intracellular mediators.
26.
Name the hormones that use G proteins.

26.  
Discuss how cyclic AMP is used as a second messenger system.

27.
Name the hormones that use cyclic AMP as an intercellular mediator.

29.
Distinguish between excitatory and inhibitory G proteins.

30.
Discuss how cyclic GMP is used as a second messenger system.

31.
Discuss how inositol triphosphate acts as a second messenger.

32.
Discuss how diacylglycerol acts as a second messenger.

33.
Discuss how calcium ions acts as a second messenger.

34.
Discuss how hormones can act as phosphorylase enzymes and activate proteins.
35.
Name two hormones that use this method.

36.
Discuss how steroid hormones affect their target cells.

37.
Name the hormones stored and secreted by the neurohyophysis.
38.
Name the nuclei of the hypothalamus that secretes ADH.

39.
Name the nuclei of the hypothalamus that secretes Oxytocin.

40.
Discuss the effects of antidiuretic hormone on the kidneys.

41.
Discuss the effects of antidiuretic hormone on arterioles and blood pressure.

42.
Discuss the various factors that increase antidiuretic hormone secretion.

43. 
Name the nerve that carries sensory information about blood pressure.

44.
Name the targets of antidiuretic hormone and its effect on each.
45.
Discuss the effects of oxytocin on smooth muscle in the uterus.

46.
Discuss the effects of oxytocin on myoepithelial cells in the mammary glands.

47.
Name any other organs that can secrete oxytocin in females.

48.
Discuss neuroendocrine reflexes in labor and in lactation in females.

49.
Discuss the function of oxytocin in males.

50.
Name the hormones secreted by the hypothalamus.
51.
Discuss the function of the following releasing and inhibiting hormones secreted by the hypothalamus:  growth hormone releasing hormone (somatocinin), growth hormone inhibiting hormone, thryotropin releasing hormone, gonadotropin releasing hormone, prolactin releasing hormone, prolactin inhibiting hormone, corticotropin releasing hormone, and hormone.

52.
Define the term tropic hormone and explain their importance in the endocrine system.
53.
Name the five types of secretory cells found in the anterior pituitary and their secretions.
54.
Briefly describe both short and long feedback loops and how they function to control hormonal secretion

55.
Discuss the function of thyroid stimulating hormone, name its target organ, describe how its secretion is controlled by the hypothalamus and the target organ.
56.
Discuss the function of adrenocorticotropic hormone, name its target organs, and describe how its secretion is controlled by the hypothalamus, and the target organ.
57.
Discuss the substances derived from proopimelanocortin.

58.
Discuss the function of lipotropins, name its target organs, and describe how its secretion is controlled by the hypothalamus, and the target organ.

59.
Discuss the function of beta endorphins, its various functions and the factors that may stimulate its production.

60.
Discuss the function of melanocyte stimulating hormone and its function.

61.
Discuss the relationship between melanocyte stimulating hormone and ACTH and discuss which plays the greater part in human pigmentation.

62.
Briefly discuss the importance of melanocyte stimulating hormone and ACTH in Addision’s disease.
63.
Name the gonadotropins and their target organs.

64.
Discuss the effect of prolactin on the mammary glands of females and name the hormones that stimulate its release.

65.
Discuss the effect of prolactin in males.

66.
Discuss the function of growth hormone, name its target organ, describe how its secretion is controlled by the hypothalamus and the target organs.

67.
Discuss the direct effects of growth hormone on cartilage and bone growth.

68.
Discuss the indirect effects of growth hormone on cartilage and bone growth.  Specifically discuss the functions of somatomedians (insulin-like growth factors on their target cells.

69.
Discuss the effects of growth hormone on protein synthesis.

70.
Discuss the increased mobilization of fatty acids from adipose tissues.

71.
Discuss the effect of growth hormone on glycogenolysis in the liver.

72.
Discuss the effect of growth hormone on the body’s use of fatty acids for energy.

73.
Discuss the effect of growth hormone on the body’s use of glucose.

74.
Explain why growth hormone is called a glucose and protein sparer in the body.

76.
Name the hormone that works synergistically with growth hormone to enhance transport of amino acids into the cells of the body.

77.
Discuss the effects of growth hormone on translation and transcription.

78.
Explain the effects of growth hormone on glycogenesis and why this is only a short term effect.

79.
Explain why adults maintain higher than expected growth hormone levels when they are no longer growing.

80.
Discuss the feedback control system for growth hormone.

81.
For each of the following disorders of the pituitary briefly describe its signs and symptoms and its underlying causes:  pituitary dwarfism, achondroplastic dwarfism, gigantism, and acromegaly.
82.
Name the molecule that thyroid hormone is derived from.

83.
Name the different types of thyroid hormone.

84.
Discuss the importance of thyroglobulin.

85.
Name the transport proteins found in the blood that carry thyroid hormone.

86.
Discuss how thyroid hormone interacts with protein receptors in the target cells.
87.
Name the thyroid hormone that has a greater affinity for these receptors.

87.
Discuss the concept of latency in thyroid hormone and how it relates to duration of action.

88.
Discuss the major effects of thyroid hormone on growth in children 

89.
Discuss the effects of thyroid hormone on protein synthesis.

90.
Discuss the effects of thyroid hormone on cellular enzyme systems.
91.
Discuss the effects of thyroid hormone on cellular organelles.

92.
Discuss the effects of thyroid hormone on active transport.

93.
Discuss the effects of thyroid hormone on the uptake of glucose

94.
Discuss the effects of thyroid hormone on glycolysis.

95.
Discuss the effects of thyroid hormone on gluconeogenesis.

96.
Discuss the effects of thyroid hormone on gastrointestinal absorption.

97.
Discuss the effect of thyroid hormone on insulin secretion.

98.
Discuss the effect of thyroid hormone on lipogenesis.

99.
Discuss the effect of thyroid hormone on lipolysis.

100.  
Discuss the effect of thyroid hormone on the mobilization of lipids.

101.
Discuss how thyroid hormone can enhance the action of the catecholamines.
102.
Discuss the effects on increased thyroid hormone secretion on body mass.

102.
Discuss the effects of decreased thyroid hormone secretion on body mass.

103.
Discuss the effect of thyroid hormone on the cardiovascular system.

104.
Discuss the effects of thyroid hormone on the respiratory system.

105.
Discuss the effect of thyroid hormone on the central nervous system.

105.  
Discuss the synergistic effect of thyroid hormone, growth hormone and insulin on body growth.

107.
Discuss the specific effects of TSH on the thyroid.

108.
Discuss how the secretion of thyroid hormone is controlled by pituitary, hypothalamus and thyroid itself.

109.
For each of the following disorders of the pituitary briefly describe its signs and symptoms and its underlying causes:  Grave’s Disease, thyroiditis, abuse of thyroid medication, hypothyroidism, endemic goiter.

110. 
Briefly describe each of the following symptoms of thyroid disorders and name the disease they represent:  goiter, myxedemia, pretibial myxedema, cretinism, and exophthalmos, 
111.
Discuss the consequences of untreated hyperthyroidism or hypothyroidism.

112.
Discuss how calcitonin reduces blood calcium levels.
113.
Compare the role of calcitonin in children vs adults.

114.
Name the target organs for calcitonin.

115.
Discuss how the secretion of calcitonin is regulated.

116.
Discuss the role of calcitonin in periods of prolonged starvation.

117.  
Discuss the role of calcitonin during the late stages of pregnancy.

118.
Name the target organs of parathyroid hormone.

119.
Discuss the effects of parathyroid hormone on bone and bone cells.

120.
Discuss the effects of parathyroid hormone on the calcium and phosphate absorption and excretion in the kidneys.

121.
Discuss the effect of parathyroid hormone on the activation of vitamin D in the kidneys.

122.
Discuss the effect of vitamin D on deposition of calcium in the bones.

123.
Discuss the effect of vitamin D on the absorption of calcium, phosphate and magnesium in the GI tract.

124.  
Explain why fat is important for the absorption of the minerals listed above.

125.
Explain the effects of hyperparathyroidism.

126.
Distinguish between osteopenia and ostoporosis.

127.
Name some of the possible causes of hyperparathyroidism.

128.
Briefly describe the symptoms of hyperparathyroidism.

129.
Discuss the effects of hypoparathyroidism.
130.
Discuss some of the possible causes of hypoparathyroidism.

131.
Discuss the function of the thymic hormones.

132.
Name the other cells of the body that can secrete thymosin.

132.
Name the possible target organs of thymosin.

133.
Name the hormones secreted by the adrenal medulla and their percentages..

134.
Distinguish between alpha and beta receptors, how they bind with epinephrine and norepinephrine.

135.
Explain the effect of alpha and beta one receptors and discuss where they are usually found.

136.
Explain the effect of alpha and beta two receptors and discuss where they are generally found.

137.
Discuss where beta 3 receptors are found in humans and name the process it stimulates.

138. 
Discuss the importance of having different receptors for the catecholamines.

139.
Discuss the effects of the catecholamines on the mobilization of glycogen.
140.
Discuss the effects of the catecholamines on the catabolism of glucose.

141.
Discuss the effects of the catecholamines on energy reserves in the liver and skeletal muscles.

142.
Discuss the effect of the catecholamines on the rate and force of cardiac muscle contraction.

143.
Discuss the effects of the catecholamines on vasoconstriction.

144.
Discuss the effect of epinephrine on vasodilation and name its target organs.

145.
Explain why this effect is important.

146.
Discuss the effect of the catecholamines on the bronchioles.

147.
Discuss the effects of the catecholamines on smooth muscles.

148.
Name the hormones secreted by the adenal cortex.

149.
Name the molecule that the adrenocorticohormones are derived from.

150.
Name the hormone secreted by the zona glomerosa.

151.
Name the hormone secreted by the zona fasciculate.

152.
Name the hormone secreted by the zona reticularis.

153.
Name its target organs.

153.
Discuss the effects of aldosterone on sodium ions.
154.
Discuss the effects of aldosterone on potassium ions.

155.
Discuss the effects of aldosterone on osmotic reabsorption.

156.
Discuss the effects of aldosterone on the taste buds and ingestion of salt.

157.
Discuss the effects of aldosterone on extracellular water volume, blood volume, and blood pressure.

158.
Discuss the effects of hypokalemia.

159.
Discuss the effects of hyperkalemia.

160.
Discuss how the secretion of aldosterone is controlled.

161.
Discuss how the effect of the renin-angiotensin system on aldosterone secretion.

162.
Discuss the factors that affect renin secretion.

163.
Discuss the importance of angiotensin converting enzyme.

164.
Discuss the effects of angiotensin II.
165. 
Name the main glucocorticoid secreted.

166.
Discuss the effects of cortisol on gluconeogenesis.

167.
Discuss the effect of cortisol on glucose utilization by the body.

168.
Discuss the effect of cortisol on blood glucose levels.

169.
Discuss the effects of cortisol on cellular protein stores.

170.
Discuss the effects of cortisol on the liver and plasma protein concentration.

171.
Discuss the effects of cortisol on uptake of amino acids.

172.
Discuss the effects of cortisol on liver utilization of amino acids.

173.
Discuss the effect of cortisol on the mobilization of fats.
174.
Discuss why cortisol is considered a glycogen and glucose sparer.

175.
Discuss the importance of cortisol in stressful situations.

176.
Discuss the effects of cortisol on the inflammatory response.

178.
Discuss the factors controlling cortisol secretion.

179.
For each of the following disorders of the adrenal gland briefly describe its signs and symptoms and its underlying causes:  adrenal diabetes, Addison’s Disease, Cushing’s Disease, and Conn’s Syndrome.

180.
Discuss the effects of excessive glucocorticoid secretion.

181.
Discuss the effects of excessive secretion of aldosterone.

182.
Name the hormones secreted by the pancreas and the cells that secrete them.

183.
Name the target cells for somatostatin and its effect on them.

184.
Name the target cells for pancreatic polypeptide and its effect on them.

185.
Discuss the factors that control insulin secretion (i.e. blood glucose levels, amino acids, hormones, and neural imputs)
186.
Briefly discuss which cells of the body are insulin dependent and which cells of the body are insulin independent.

187.
Discuss the effect of insulin on blood glucose levels.

188.
Explain why insulin is called a protein and fat sparer.

189.
Discuss the effects of insulin on carbohydrate metabolism in the adipose, liver and skeletal tissues.

190.
Discuss the effects of insulin on the uptake, storage and uses of glucose by the liver.

191.
Discuss how insulin affects glucose uptake in the liver.

192.
Discuss how insulin affects glycogenesis in the liver.

193.
Discuss how insulin affects lipogenesis in the liver.

194.
Discuss how insulin affects gluconeogenesis in the liver.

195.
Discuss the effects of insulin on glucose metabolism in muscle cells.

196.
Name the energy substrate muscles generally use as their energy source.

197.  
Discuss the effects of insulin on glucose uptake in skeletal muscle cells.

198.
Discuss the conditions where muscles use considerable amounts of glucose.

199.
Discuss the effects of heavy exercise on muscle cells and why this is of importance to diabetics.

200.
Discuss the effect of insulin on the storage of glycogen in muscle cells.

201.
Discuss the differences between liver glycogen and muscle glycogen.

202.
Discuss why glucose levels are maintained for the brain.

203.
Describe the symptoms of hypoglycemic shock.

204.
Discuss why the effects of insulin on fat metabolism is more important than its effect on carbohydrate metabolism.

205.
Discuss the effects of insulin on fat synthesis and storage.

206.
Discuss the factors that lead to an increase in fatty acids synthesis in the liver.

207.
Discuss the fate of fatty acids produced in the liver.
208.
Discuss the effects of insulin on fat storage in the adipose tissues.

209.
Discuss the effects of insulin lack on the adipose tissues (ketogenic and acidotic effects).

210.
Discuss the effects of insulin on protein metabolism.
211.
Discuss the effects of insulin on growth and how it works synergistically with growth hormone and thyroid hormone.

212.
Discuss how insulin determines whether the body will be in carbohydrate or fatty acid metabolism.
213.
Discuss how glucagon affects glycogenolysis in skeletal and liver cells.

213.
Discuss how glucagon affects lipolysis and fatty acid mobilization in the adipose tissues.

214.
Discuss how glucagon affects gluconeogenesis in the liver.

215.
Discuss how glucagon causes a reduction in the use of glucose in the body.

216.
Explain how glucagon causes an increase in blood glucose levels.

217.
Briefly discuss the mechanism by which glucagons activates glycogenolysis in the liver.

218.
Discuss how the secretion of glucagons is regulated.

219.
Explain why glucagon is called a glucose sparer.
220.
Explain why blood glucose levels are closely regulated by insulin and glucagon. 

221.
Explain how blood glucose levels are maintained between meals.

222.
For each of the following disorders of the pancreas,  briefly describe its signs and symptoms and its underlying causes:  diabetes insipidus, adrenal diabetes, diabetes mellitus (Insulin Dependent Diabetes Mellitus and Noninsulin Dependent Diabetes Mellitus), hypoglycemia in diabetics, reactive hypoglycemia in nondiabetics, fasting hypoglycemia in nondiabetics.

223.
Explain the concept of a neuroendocrine tranducer and how the pineal gland acts as one.

224.
Discuss the relationship between the hypothalamus and the pineal gland.
225.
Name the molecule from which melatonin is derived.

226.
Explain the cyclic nature of melatonin production.

227.
Discuss the effects of melatonin on the reproductive system.

228.
Discuss then possible role of melatonin as an antioxidant.

229.
Discuss the possible role of melatonin in circadian rhythms and seasonal affective disorder.

230.
Name the target cells of testosterone and briefly discuss its effects on them.

231.
Name the target cells of inhibin and briefly discuss its effects on them.

232.
Name the target cells of the estrogens and briefly discuss its effects on them.

233.
Name the target cells of the progestins and briefly discuss its effects on them.

234.
Name the target cells of inhibin and briefly discuss its effect on them.

235.
Name target cells of relaxin and briefly discuss its effects on them.

236.
Name the target cells of human chorionic gonatotropin and briefly discuss its effects on them.
237.
Discuss the effects of atrial natriuretic peptide on sodium and water loss at the kidneys.

238.
Discuss the effects of atrial natriuretic peptide on renin release.

239.
Discuss the effects of atrial natriuretic peptide on the secretion of ADH and aldosterone.

240.
Discuss the effects of atrial natriuretic peptide on thirst.

241.
Discuss the effects of atrial natriuretic peptide on angiotensin II and norepinephrine at the arterioles.

242.
Discuss the effects of gastrin on gastric secretion.

243.
Discuss the effects of gastrin on gastric motility.

244.
Discuss the effects of secretin on pancreatic secretions.

245.
Discuss the effects of secretin on gastric secretions.

246.
Discuss the effects of secretin on bile secretion by the liver.

247.
Discuss the effects of cholecystokinin on the gallbladder.
248.
Discuss the effects of cholecystokinin on gastric secretions.

249.
Discuss the effects of cholecystokinin on pancreatic secretions.

250.
Briefly explain the relationship between cholecystokinin and feeling full after a meal.

251.
Discuss the effects of cacitriol on calcium and phosphate absorption in the gastrointestinal tract.

252.
Discuss the effect of calcitriol on the formation and differentiation of osteoprogenitor cells and osteoclasts.

252.
Discuss the effect of calcitriol on calcium reabsorption at the kidneys.

253.
Discuss the effect of calcitriol on parathyroid hormone secretion.

254.
For each of the following disorders associated with calcitriol briefly describe its signs and symptoms and its underlying causes:  osteomalacia and rickets.

255.
Discuss the factors that lead to the release of erythropoietin by the kidneys.

256.
Name the target cells for erythropoietin and discuss its effects on these tissues.

257.
Name the target cells for leptin and discuss its effects on these cells.

258.
Name the target cells for resistin and discuss its effects on these cells.

259.
Briefly discuss the general adaptation syndrome and its three phases.

260.
Discuss the effects of aging on the endocrine system.

261.
Discuss the how hormone concentration, abundance of target cell receptors, and the influences of other hormones affect the responsiveness of the target cell.

262.
Distinguish between permissive effects, synergistic effects and antagonistic effects and discuss their importance.
