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Chapter 4 – Morphophysiology, pp. 93-125
QUESTIONS:
1. T or F.  The ocular globe of the rat normally protrudes from the orbit slightly.
2. What is the reduced nictitating membrane in the rat called?
3. T or F.  Both the fore and hind limbs of the rat have 5 digits.

4. Rat sexes can be differentiated based on external genitalia by day ___ of gestation.

5. T or F.  Athymic rats differ significantly from immunocompetent rats in terms of bone structure, function, and or regenerative properties.

6. In the rat, ___ muscle function declines with age.

7. Describe the location of the Harderian gland of the rat.

8. What is the likely function of secretions from the Steno’s gland (glandula nasalis lateralis) in the rat?
9. Where is the Steno’s gland located in the rat?

10. Name the three pairs of salivary glands in the rat.

11. Multilocular adipose tissue in the rat is sometimes referred to as the ______.

12. What is the function of brown fat in the rat?

13. The peripapillary choroid in the rat plays a significant role in both ___ and ___ of the optic nerve.
14. T or F.  The rat has an orbital venous sinus which can be used as a site for blood collection.

15. What is the function of the Bowman’s glands in the nasal mucosa of the rat?

16. The range of hearing in the rat is approximately ___ to ___ Hz at 70 dB.
17. T or F.  Rats have the greatest sensitivity for sounds between 8,000 and 32, 000 Hz.

18. What is the main tactile organ in the rat?

19. Rats use their vibrissae for what purpose?

20. T or F.  Trimming the vibrissae has no detrimental effect to the rats’ sensorimotor function.
21. T or F.  Rats are coprophagous.

22. What anatomical structure of the rat esophagus makes it impossible for the rat to vomit?  What two stomach compartments does it separate?

23. What are some characteristics of the nonglandular fore stomach in the rat?
24. The gastric gland located in the glandular region of the rat stomach is composed primarily of ___ and ___ cells.

25. Brunner’s glands are located only in the ___ of the rat and serve what function?
26. T or F.  Unlike many other rodents, the rat cecum has internal septa.

27. Name the lobes of the rat liver.

28. If the rat does not have a gallbladder, explain how bile is transported to the intestinal tract.

29. Describe the lungs of the newborn rat.

30. What is the role of type I and type II pneumocytes in the rat lung?

31. T or F.  Surfactant is a lipid surface tension-lowering agent that helps maintain airway patency.
32. What is unique about the pulmonary vein in the rat?

33. Bronchoconstriction in the rat lung is controlled by ____ innervation.
34. The rat kidney contains a significant amount of ___ that is important in what function?

35. What is the name of the enzyme in the rat kidney that converts ammonium glutamate to glutamine?

36. When do the testes descend in the rat?

37. Name the 5 pairs of accessory sex glands in the male rat.
38. T or F.  The uterus in the rat is bicornuate.

39. What is the average duration of the estrous cycle in the rat?
40. What anatomical structure in the rat makes removal of the pituitary gland difficult?
41. The anterior lobe of the pituitary secretes what hormones?

42. The hormones ___ and ___ are secreted by the posterior pituitary gland.

43. Name the 2 primary hormones secreted by the thyroid gland in the rat.

44. The adrenal cortex of the adrenal gland is divided into what 3 zones?
45. ____ is the primary glucocorticoid present in the rat.

46. Name the most potent mineralocorticoid secreted in the rat by the zona glomerulosa.

47. What is the function of insulin secreted by the B cells of the pancreas?

48. Glugogenolysis regulated by glucagon is secreted by which pancreatic cell type?

49. The uterus secrets ___ and oxytocin which play important roles in ___ and parturition.

50. What are the four hormones associated with the gastrointestinal tract?

51. What are the 2 most studied neurotransmitters of the rat brain?

ANSWERS:
1. T
2. plica semilunaris
3. T

4. 17

5. F

6. skeletal

7. It is a horseshoe-shaped gland that occupies a large portion of the orbit as it extends medially and caudally to encircle the optic nerve.

8. Helps humidify inspired air 

9. In the wall of the rostral portion of the maxillary sinus and has an excretory duct that courses to the vestibule along the root of the nasoturbinate.

10. The parotid, the submaxillary or submandibular, and sublingual salivary glands.

11. hibernating gland

12. Non-shivering thermogenesis.
13. blood supply, venous drainage

14. F, venous plexus

15. Bathes the surface of the sensory receptors with aqueous solution containing mucopolysaccharides, immunoglobulins, and enzymes.

16. 250, 80,000 Hz

17. T

18. Vibrissae

19. Vibrissae are used to navigate, orient, and balance.

20. False, damage early in life leads to long term sensorimotor impairment.

21. T

22. Limiting ridge, fore stomach from glandular stomach

23. Rumen-like mucosal folds, stratified squamous epithelium
24. Parietal cells and chief cells.

25. Proximal duodenum.

26. F, devoid of internal septa.

27. Median or cystic, Right or lateral, Left, Caudate.

28. Bile ducts from the liver lobes come together and form the common bile duct that empties into the descending duodenum.

29. Immature, no alveoli or alveolar ducts, gas exchange occurs in smooth-walled channels and saccules, and prospective alveolar structure until 4 to 7 days of age.

30. Type I; part of the thin gaseous diffusion barrier in the lungs, Type II; secrete surfactant.

31. T

32. Is thicker than in most other species due to the presence of striated muscle fibers that are contiguous with those of the heart.

33. vagal
34. L-amino acid oxidase, an enzyme that catalyzes the oxidation of 13 amino acids.

35. Glutamine synthetase

36. 30th to 40th day of life.

37. Ductus deferens, two pairs of prostate glands (dorsal and ventral), one pair of vesicular glands, on pair of coagulating glands, paired bulbourethral glands.

38. T

39. 4 to 5 days.

40. Sella turnica.

41. LH, FSH, TSH, GH, Prolactin ACTH pp 115.

42. Oxytocin and arginine vasopressin.
43. Thyroxine (T4), triodothyronine (T3) under TSH control.

44. Zona glomerulosa, zona fasciculate, zona reticularis.
45. Corticosterone

46. Aldosterone

47. Stimulates the uptake of blood glucose into adipose or muscle cells.

48. A cells
49. Prostaglandins, luteolysis.

50. Gastrin, secretin, motilin, cholecystokinin (CCK).

51. Serotonin and tachykinins.
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