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Chapter 4 Endocrinology:  Bone as a Target Tissue for Hormonal Regulation pp. 123-132

QUESTIONS

1.
Bone cell types independent of growth plate cartilage include all but which of the following?

a.
osteoblasts

b.
osteoclasts

c.
hyaline cells

d.
osteocytes

2.
A chemical released into circulation for transport to a target organ and binding to a specific receptor on or within the target cell to produce a physiologic effect is a 

a.
hormone.

b.
cytokine.

c.
protein.

d.
none of the above

3.
Match the type of hormone with the most appropriate description.

a.
endocrine

b.
paracrine

c.
autocrine 

d.
juxtacrine

e.
intracrine

1.
cell synthesizes a product that acts within the cell itself

2.
cell secretes a product that acts back on that cell

3.
cell secretes a product that acts upon another neighboring cell

4.
cell secretes a product that acts upon a tissue far from the producing cell

5. cell producing the effector molecule is in direct contact

with the cell containing the appropriate receptor

4.
True or False. Cyclic adenosine monophosphate (cAMP) and calcium ion flux are second messenger systems in hormonal activation.

5.
Hydrophilic hormones

a.
cross the plasma membrane

b.
bind to a transmembrane receptor

c.
activate a terminal X-protein

d.
all of the above

6.
True or False.  Thyroid and steroid hormones diffuse through the plasma membrane into the cytoplasm.

7.
Which is more biologically active, triiodothyronine (T3) or thyroxine (T4)?

8.
Nongenomic responses are short-term/long-term steroid-induced responses that require the continued presence of the hormone.

9.
Steroid hormones have passive/facilitated diffusion through thecell membrane while thyroid hormones have passive/facilitated diffusion.

10.
Which of the following bone cell types originate from stem cellpools in the bone marrow?

a.
osteoblasts

b.
osteoclasts

c.
osteocytes

d.
both a and b

e.
all of the above

11
True or False.  Osteocytes are derived from osteoblasts that have become buried in newly formed cortical bone.

12.
True or False.  Remodeling occurs on surfaces of trabecular but not corticalbone.

13.
_______ is a hematopoietic surface receptor controlling osteoclastogenesis and is a key player in the osteoblast-osteoclast interaction.

a.
osteoprotegerin (OPG)

b.
interleukin-1 (IL-1)

c.
 macrophage colony-stimulating factor (M-CSF)

d.
receptor activator of NF-?B ligand (RANKL)

14.
________ is a peptide secreted from the bone mesenchymal stem cells that interacts with RANKL to regulate proliferation and differentiation of osteoclasts.

a.
osteoprotegerin (OPG)

b.
interleukin-1 (IL-1)

c.
macrophage colony-stimulating factor (M-CSF)

d.
receptor activator of NF-?B ligand (RANKL)

15.
________ resorb bone over a 10-14 day period, after which they undergo apoptosis. 

a.
osteoblasts

b.
osteoclasts

c.
hyaline cells

d.
osteocytes

16
________ are responsible for laying down new bon matrix andfacilitating the conditions for mineralization.

a.
osteoblasts

b.
osteoclasts

c.
hyaline cells

d.
osteocytes

17.
________ are considered the sensors for mechanical forces exerted on bone. 

a.
osteoblasts

b.
osteoclasts

c.
hyaline cells

d.
osteocytes

18.
The primary protein involved in cell response to growth hormone is 

a.
insulin-like growth factor-I (IGF-I)

b.
interleukin-1 (IL-1)

c.
macrophage colony-stimulating factor (M-CSF)

d.
none of the above

19.
IGF-I / IGF-II is active during the embryonic period of mousedevelopment.

20.
Insulin-Like Growth Factor-I (IGF-I) is

a.
synthesized by osteoclasts

b.
synthesized by osteocytes

c.
an antiapoptotic factor for osteocytes

d.
an antiapoptotic factor for osteoclasts

21.
True or False.  Insulin-like growth factor-I (IGF-I) can bind to the insulin receptor.

22.
IGF-I / IGF-II promotes proliferation and differentiation functions in embryonic tissues.

23.
Which of the following hormones is primarily made in the glandular stomach, with lesser amounts originating in the placenta, hypothalamus, and anterior pituitary gland?

a.
growth hormone (GH)

b.
insulin-like growth factor-I (ILG-I)

c.
ghrelin (GHRL)

d.
thyroid-stimulating hormone (TSH)

24.
True or False.  GHRL acts to increase weight gain and reduce fat utilization.

25.
True or False.  The pituitary-thyroid endocrine axis exerts both direct and indirect actions on bone through pituitary TSH and T4.

26.
True or False. Bone deficiency results from hypothyroid but not hyperthyroid states.

27.
Parathyroid hormone (PTH) / parathyroid hormone-related peptide (PTHrP) is secreted from the parathyroid glands and behaves in a systemic endocrine fashion, whereas PTH / PTHrP is found in many tissues and acts locally in an autocrine or paracrine fashion.

28
______ is a hypercalcemic factor that stimulates osteoclasts to resorb bone and release calcium and phosphorus into circulation.

a.
parathyroid hormone (PTH)

b.
parathyroid hormone-related peptide (PTHrP)

c.
thyroid stimulating hormone (TSH)

d.
thyroid hormone (T4)

29. 
True or False. The bone resorption activities of osteoclasts are inhibited bycalcitonin (CT).

30.
______ is a prohormone obtained from the diet or made in the skin after UV light exposure of 7-dehydrocholesterol.

a.
calcitonin (CT)

b.
parathyroid hormone (PTH)

c.
thyroid hormone (T4)

d.
vitamin D3

31.
Vitamin D3

a.
affects the maintenance of calcium and phosphorus levels

b.
stimulates osteoclasts to resorb bone

c.
promotes differentiation of osteoclasts

d.
all of the above

32.
Leptin

a.
is produced by adipocytes

b.
stimulates bone formation

c.
inhibits osteoclast formation

d.
all of the above

33.
True or False.  Estrogen is essential for the development, maturation, and maintenance of the skeleton.

34.
Which of the following is FALSE concerning estrogen?

a.
has a protective effect on bone

b.
stimulates bone formation by osteoblasts

c.
depresses bone resorption by osteoclasts

d.
causes a net decrease in bone mass

35.
Estrogens/Androgens are steroid sex hormones produced in the interstitial Leydig cells of the testes or the interstitial and theca cells around ovarian follicles.

36.
True or False.  Androgens can protect bone by being converted into estrogens and exerting their effects through the estrogen receptor.

37.
______ are steroid hormones synthesized from cholesterol and released from the adrenal glands.

a.
leptons

b.
estrogens

c.
androgens

d.
glucocorticoids

38.
True or False.  Excess glucocorticoids cause increased bone mass due to decreased bone resorption and increased bone formation.

39.
Glucocorticoids

a.
decrease the number of osteoblasts

b.
extend the lifespan of osteoclasts

c.
inhibit IGF-I expression

d.
upregulate calcitonin binding

e.
all of the above

40.
True or False.  Dexamethasone is an essential component added to primary bone marrow cell cultures.

ANSWERS

1.
c. hyaline cells

2.
a. hormone

3.
a-4; b-3; c-2; d-5; e-1

4.
T

5.
b. bind to a transmembrane receptor

6.
T

7.
triiodothyronine (T3)

8.
short-term

9.
steroid – passive; thyroid – facilitated

10.
d. both a and b

11.
T

12.
F – Remodeling occurs on surfaces of both trabecular AND cortical bone.

13.
d. receptor activator of NF-?B ligand (RANKL)

14.
a. osteoprotegerin (OPG)

15.
b. osteoclasts

16.
a. osteoblasts

17.
d. osteocytes

18.
a. insulin-like growth factor-I (IGF-I)

19.
IGF-II

20.
c. an antiapoptotic factor for osteocytes

21.
T

22.
IGF-II

23.
c. ghrelin (GHRL)

24.
T

25.
T

26.
F - Bone deficiency can result from both hypothyroid and hyperthyroid states

27.
PTH; PTHrP

28.
a. parathyroid hormone (PTH)

29.
T

30.
d. vitamin D3

31.
d. all of the above

32.
a. is produced by adipocytes

33.
T

34.
d. causes a net decrease in bone mass

35.
androgens

36.
T

37.
d. glucocorticoids

38.
F - Excess glucocorticoids cause decreased bone mass due to increased bone resorption and decreased bone formation.

39.
e. all of the above

40. 
T

