Reviewer:  Pete Smith, Peter.Smith@yale.edu]
Laboratory Animal Medicine Chapter 5, Biology and Diseases of Hamsters

Pages 167-202

Questions:

1. What is the genus and species of the Syrian Hamster, Chinese Hamster, Armenian Hamster, European Hamster, and Djungarian Hamster?

2. To which taxonomic family do hamsters belong?  What are some distinguishing characteristics of this family? 

Syrian Hamster (pp. 168-190)

3. T/F  The Syrian hamster is diurnal.

4. List four major reasons why  Mesocricetus auratus is used in research.

5. What is the life span, and breeding life span of the Syrian hamster?

6. What phenotypic abnormalities make the following inbred strains of the Syrian hamster useful models for biomedical research?

a.  BIO 14.6

b. BIO 4.24

c. BIO 2.4

d. BIO 87.20

e. BIO 12.14

f. BIO 15.16

7. Name two additional cardiomyopathic strains

8. T/F  Hamsters have relatively few spontaneous diseases, but are susceptible to many experimentally induced diseases.

9. T/F  The Syrian hamster is resistant to tumor induction by viruses of other species (e.g. SV40).

10. T/F  Histoplasmosis has been studied extensively in hamsters as they are sensitive to small inocula and are useful for diagnostic purposes.

11. Conchoid Schaumann bodies are produced during  __________ and __________ infections.

12. Hamsters infected with ___________are used as models of local infection of the respiratory tract.

13. Name two other infectious diseases to which Syrian hamsters are susceptible.

14. Hamsters are useful models of prion diseases because of their susceptibility to agents such as____________________.

15. List the unique attributes of the hamster cheek pouch, and name two types of studies for which this anatomic site is useful.

16. T/F  Related to the short gestation period of the Syrian hamster, the ontogeny of the thymic system and associated cellular immunity is delayed compared to other rodents.

17. Which class of immunoglobulin has not been defined in the hamster? 

18. At what temperature will hamsters generally hibernate?

19. T/F  A hamster does not fatten prior to hibernation, and will starve if it does not wake periodically to eat.

20. Hibernation is associated with desaturation of  (white/brown) adipose tissue.

21. Syrian and Chinese hamsters are among the most (radioresistant/radiosensitive) mammals known.

22. What type of dental studies are Syrian hamsters used for?

23. The flank glands of Syrian hamsters are ____________glands that produce secretions in response to ________________. 

24.  Are these glands more prominent in the male or female?

25. What is the proposed function of these glands?

26. Flank glands are (resistant/sensitive) to locally applied carcinogens but are (resistant/sensitive) to transformation associated with the administration of estrogens and androgens.

27. What makes the Syrian hamster a potential model for studies of chronic bronchitis?

28. T/F  Spontaneous bronchiogenic and pulmonary tumors are relatively common in the Syrian hamster.

29. What two factors make the Syrian hamster a god model for the effects of long term smoke inhalation?

30. What is unique about the stomach of the Syrian hamster?

31. T/F  Spontaneous tumors of the g.i. tract are relatively common in the Syrian hamster.

32. Helicobacter aurati has been associated with what disease condition in the Syrian hamster?

33. T/F  The hamster is similar to mice and rats in that the pancreatic ducts join the common bile duct prior to entering the duodenum.

34. Why is the hamster a good model of pancreatic carcinogenesis?

35. T/F  In the Syrian hamster, the reproductive and urogenital tracts develop from separate embryonal germinal ridges.

36. The administration of estrogen to male hamsters causes ______________.

37. T/F  The hamster is reported to be the first model in which the equivalent of Addesonian adrenal necrosis could be studied.

38. The adrenal glands are larger in the (male/female) hamster.

39. T/F  Sexual dimorphism is seen in the harderian gland of all species of hamsters, with females secreting 100-1000 times more porphyrin than males.

40. What unique feature of the hamster oocyte has made it a useful tool in the assessment of human fertility?

41. Why does the hamster make a good model for studying embryonic development in diabetic pregnant females?

42. At what age in M. auratus do the following occur:  eruption of incisors, ears open, hair growth observed, and eyes open?

43. How are male and female hamsters distinguished?

44. T/F Serum chemistry parameters may deffer between sexes and strains of hamsters.

45. What is the diploid chromosome number of M. auratus?

46. What is the food consumption of M. auratus during growth and development?

47. What is the fluid requirement for hamsters?

48. How do the nutritional requirements of the Syrian hamster differ from mice and rats with respect to protein source in the diet?

49. How does the stomach  differ in hamsters compared to other rodents?

50. Syrian hamsters require sources of many of the ________vitamins and also need a source of nonnutritive bulk.

51. Vitamin__________ has been reported as essential for preventing myocytolysis in cardiomyopathic hamsters.

52. T/F  Hamsters changed from a diet of rodent chow to semipurified feed are susceptible to colocolic intussusception.

53. Due to the hamster’s broad muzzle, how do feeding recommendations for this species differ from those for other rodents?

54. Hamsters are more sensitive to the metabolic effects of _____________ and less responsive to ____________ compared to other laboratory rodents. 

55. Hamsters are very resistant to which opioid?

56. Male Syrian hamsters are sexually mature when they reach a weight of ________.

57. In female hamsters, estrus begins by 6-8 weeks of age, but it is recommended to withhold breeding until they reach _________grams in weight.

58. How long is the estrous cycle in the Syrian hamster?

59. Based on the presence of the postovulatory discharge, when is the optimum time to breed the female?

60. How does a female hamster indicate that she is receptive to mating?

61. What is the gestation period of the Syrian hamster?

62. Infertile mating often results in ___________.

63. A hamster that is pregnant will have a distinct gain in weight with abdominal distention by _________ days after mating.

64. T/F  The most common time for parturition is on day 17 of gestation, and parturition itself rarely lasts for more than an hour.

65. In order to decrease the likelihood of cannibalism by the dam, pups should be left undisturbed for the first _________days after birth.

66. Weaning usually occurs at ___________days of age.

67. Mature hamsters should be housed a) in pairs  b) in groups up to 4 animals or c)  singly.

68. According to “the guide”, what are the cage space requirements for hamsters?

69. According to “the guide” how tall should a hamster cage be?

70. _______________ in cedar and pine bedding may induce____________, and should therefore not be used.

71. What are temperature, humidity, and photoperiod requirements for adult hamsters?

72. T/F  Females are more docile and easier to handle than females.

73. What is the causative agent of proliferative enteritis?

74. What gross lesions are associated with proliferative enteritis?

75. Lawsonia organisms can often be identified in the ____________ using ___________ stain.

76. Lesions associated with proliferative enteritis develop in two stages.  The first involves________________, and the second involves_______________.

77. Name three bacteria associated with pneumonia in hamsters.

78. What clinical signs are associated with Tyzzer’s disease in hamsters?

79. Enteritis associated with what organism has been linked to inappropriate antibiotic administration, stress, and experimental administration?

80. T/F  Hamster models of atherosclerosis placed on high-fat diets may be prone to develop enteric disease associated with toxigenic C. difficile.

81. T/F  Salmonellosis is relatively common in hamsters.

82. What gross lesions are associated with salmonellosis in the hamster?

83. Name five viral pathogens for which it is recommended to monitor hamsters colonies.

84. Name two types of disease caused by LCMV in hamsters.

85. How is LCMV transmitted in hamsters?

86. What histopathologic lesions are associated with LCMV?

87. T/F  LCMV is not transmissible from hamsters to humans.

88. Parainfluenza 1 is a single stranded-stranded RNA virus of the family__________, and is commonly called_____________.

89. What is the most common clinical course of Sendai virus in the hamster?

90. What is the best way to prevent Sendai virus infection in hamsters?

91. To which group of viruses does type C virus belong?  What other viruses belong to this group?  

92. Hamster polyomavirus (HaPV) is associated with the development of ___________ in hamsters.

93. T/F  Protozoa are found in large numbers in fecal smears of hamsters, but their role in enteric disease is not clearly defined.

94. Which oxyurids can infect hamsters?

95. What is the most important internal parasite found in hamsters?

96. What is the host range of Hymenolepis nana

97. What clinical signs are associated with H.nana in the hamster?

98. What are the two most common causes of acariasis in the hamster?

99. What other mites reportedly infect hamsters?

100. What clinical signs may be associated with Demodex in the hamster?

101. What is the most frequently reported malignant neoplasia in the Syrian hamster?

102. What infectious agent has been associated with horizontally transmitted malignant lymphomas in a hamster colony?

103. In which sex is the reported incidence of malignant melanoma higher?

104. What noninfectious disease is a principle cause of death in hamsters in long term studies?

105. Name two components of amyloid.

106. Which sex has a higher level of amyloid P?

107. Polycystic disease is common in hamsters, and __________is the most frequently affected site.

108. T/F  There is a higher reported incidence of intraperitoneal cysts in European hamsters compared to Syrian hamsters.

109. Antibiotic-associated enterocolitis is observed following administration of antibiotics that are selective for gram_______organisms.

110. What bacterial pathogen has been consistently found in the intestinal tract of hamsters with antibiotic-associated enterocolitis? 

Chinese Hamster (pp.190-193)

111. What characteristics of the Chinese hamster make it an appealing research subject?

112. What tissue from this animal is used extensively in biomedical research as a source of cell lines?

113. T/F  Chinese hamsters are more radioresistant than Syrian hamsters.

114. Name three areas of research in which this species is used.

115. How many chromosomes does the Chinese hamster have?

116. What organs in the Chinese hamster are relatively large compared to the Syrian hamster?

117. How is sexual maturity indicated in females of this species?

118. What is the length of the estrous cycle?

119. What environmental factor may increase the number of runts in litters?

120. T/F Chinese hamsters are highly susceptible to demodecosis.

121. For which type of diabetes mellitus is the Chinese hamster a good model?

122. T/F  Chinese hamsters have a high incidence of spontaneous neoplasia.

Armenian Hamster (pp. 193-194)

123. Why was the Armenian hamster originally chosen as a laboratory research animal?

124. T/F  Like the Syrian hamster, the Armenian hamster is highly susceptible to oncogenic viruses.

125. What is unique about Armenian hamster spleen cells with respect to hybridoma formation?

126. What is the diploid chromosome number of this species?

127. How does amyloidosis differ in this species compared to that in the Syrian hamster?

European Hamster

128. This species is susceptible to N-diethylnitrosamine, with subsequent development of ___________tumors.

129. The European hamster has been found more suitable than the Syrian hamster for what type of studies?

130. What is the diploid chromosome number of this species?

131. What is the lifespan of this species?

132. T/F  The European hamster breeds year-round.

133. T/F  The European hamster is a true hibernator.

134. In which sex is there a higher incidence of spontaneous tumors?

135. Which sex develops intraperitoneal cysts more frequently?

Djungarian Hamster (pp.196-197)

136. Name two species of Djungarian hamsters.

137. Name two unique features of the hair coat in these hamsters.

138. What is the diploid chromosome number is this genus?

139. These hamsters have a low/high incidence of neoplasia?

140. In what areas of research are these hamsters used?

141. What is unique about the reproduction cycle in this genus?

142. T/F  Female Djungarian hamsters are  nonaggressive.

143. T/F  Endocrinology in P. sungorus is similar to that of other rodent species, but differs from that of P. campbelli.

144. T/F Dwarf hamsters are true hibernators.

145. Female Russian dwarf hamsters prevented from breeding may develop what disease condition?

Answers:

1. Mesocricetus auratus, Cricetulus griseus, Cricetulus migratorius, Cricetus cricetus, Phodopus cambelli (Russian dwarf) and Phodopus sungorus (Siberian dwarf).

2. Cricetidae; large cheek pouches, short tails, and excess loose skin.  They have incisors that grow continuously and cuspidate molars that do not continue to grow.

3. False.  They are nocturnal.

4. 1) availability and ease of reproduction 2) relative freedom from spontaneous disease coupled with susceptibility to many introduced pathogens 3) anatomic and physiological features with unique potential for study and 4)rapid development with short life span.

5. ave. life span = 2 years (max. = 3 years), lifespan may be shorter in female than male depending on strain and source;  breeding life = 1 year (6-8 weeks of age to 15 months of age).

a. A dystrophic line derived from BIO 1.5 that  develops congestive heart failure and is used extensively in cardiomyopahy research.

b. Characterized by obesity in females, with multiple endocrine anomalies and a high incidence of benign adenomas of the adrenal cortex.

c. Cystic prostatic hypertrophy (resembles that seen in dogs)

d. Same as c.

e. Males develop progressive pelvic limb paralysis by 10 months.

f. Used in smoke inhalation studies.

6. BIO 82.62, BIO-TO-2, BIO 53.58 (idiopathic dilative cardiomyopathy), UMX (model of severe childhood autosomal recessive muscular dystrophy).

7. T

8. F;  The hamster is susceptible to tumor induction by viruses of other species.

9. T

10. mycobacterial and leishmanial

11. Mycoplasma pneumoniae
12. tuberculosis, leprosy, atypical mycobacterial infections, leptospirosis, and various viral, protozoal and helminthic infections.

13. scrapie, TME, CJD, and GSS

14. do not contain glands, rich in mast cells, easily everted with blood flow intact, lack an intact lymphatic drainage pathway (“immunologically privileged”), decreased density of Langerhans cells.   Used for microvascular studies of inflammation, tumor growth, vascular smooth muscle function, and transplantation of foreign tissue.  Also an important carcinogenesis model for evaluation of human oral cancer development.

15. T

16. IgD;  also, some inbred strains are deficient in the sixth component of complement and another isotype of IgG (IgG3) has been described in others.

17. 5( C +/- 2(
18. T

19. white

20. radioresistant

21. study of etiological factors for caries development

22. sebaceous, androgens

23. male

24. territorial marking

25. resistant, sensitive

26. The conductive airways contain limited number of glandular structures, primarily in the proximal trachea.

27. F:  Spontaneous bronchiogenic and pulmonary tumors are rare; hence Syrian hamsters are good models for chemical carcinogenesis of the respiratory tract.

28. They are resistant to pulmonary infection, and are able to decompose nicotine.

29. The esophagus enters between a forestomach and a glandular stomach compartment.  The forestomach is similar to that of ruminants in that it has an elevated pH and microorganisms contribute to digestion through fermentation.

30. T

31. gastritis and intestinal metaplasia

32. T

33. It is the only animal model in which pancreatic tumors can be induced that are comparable to human tumors, both morphologically and clinically.

34. F;  They develop from the same embryonal ridge, rendering the kidneys highly responsive to estrogen.

35. renal tumors

36. T

37. male

38. F:  This has only been reported in the Syrian hamster.

39. The hamster oocyte is penetrable by human spermatozoa, making it useful to aid in the assessment of human fertility using the zona-free hamster oocyte assay.  It can also be used to investigate treatments for human male infertility.

40. While conception is not reported to be affected, the decreased birth size and weight of the litter, as well as increased fetal death and resorption, demonstrate effects of streptozotocin on the development of the young.

41. incisors present at birth, day 5, day 9, day 15.

42. Shorter anogenital distance in females, presence of mammae in female, and observation of posterior scrotum in male.

43. T

44. 2N=44   

45. 5.5-7 gm/day

46. 30ml/animal/day

47. For hamsters, unlike other rodents, soybean meal offers better nutritional efficiency than fish meal.     

48. The hamster has a forestomach in which the first stage of digestion is a fermentation process that affects the utilization of nutrients.  

49. B

50. E

51. T

52. Feed pellets must be able to fall through the slots of the hopper to the floor, or food may be placed directly on the floor of the cage.

53. corticosteroids, histamine

54. morphine (generally has no sedative or hypnotic effects in this species)

55. 90 grams  

56. 90-100  

57. four days

58. In the evening of the third day after the postovulatory discharge.  This discharge marks the end of ovulation (usually day 2 of the cycle).

59. If the female is ready for mating, she will assume a position of lordosis with hindlegs spread and tail erect.\

60. 15-18 days

61. pseudopregnancy

62. 10

63. F;  The most common time is day 16 or gestation, and parturition usually lasts for more than 3 hours.

64. 7-10

65. 21-28

66. c)  singly; due to their tendency to fight

67. 60g or less=10in2 , >60g = 13-19in2 , female with litter = 150in2
68. 6 inches from the floor to the cage top

69. aromatic hydrocarbons; nonspecific hepatic enzymes

70. 64-79(F (71-75(F for breeding), 40-60%, 12-14 hour light period (14-hr recommended for breeding).

71. F; males are more docile than females

72. Lawsonia intracellularis

73.  segmental thickening and cogestion of the ileum, enlargement of the mesenteric lymph nodes, peritonitis, and adhesions.   

74. apical cytoplasm of crypt enterocytes, Warthin-Starry silver stain

75. hyperplasia, inflammation

76. bacterial pneumonia:  Streptococcus pneumoniae, Pasteurella pneumotropica, Corynebacterium paulometabulum
77. roughened hair coat, diarrhea, and high mortality (usually animals of weaning age or immunosuppressed).

78. Clostridium difficile

79. T

80. F

81. multifocal hepatic necrosis, but no enteritis

82. LCMV, PVM, Reo 3, Sendai virus, simian virus 5 (SV5)

83. 1. chronic, progressive fatal characterized by wasting, 2.  subclinical

84. transplantable tumors, direct contact, fomites, aerosols (attributable to excretion of high viral titers in urine), and congenital infection.

85. chronic glomerulonephropathy and vasculitis

86. F;  LCMV is a zoonotic disease    

87. Paramyxoviridae, Sendai virus    

88. usually subclinical, but may lead to mortality in newborn pups 

89. Do not house hamsters in the same room with mice, or hamsters of different sources unless all sources are known to be free of the virus.

90. oncovirus;  Moloney murine leukemia and sarcoma viruses, feline sarcoma and leukemia viruses, gibbon and ape leukemia virus, and guinea pig and bovine type C oncoviruses.  

91. tumors (epitheliomas)

92. T

93. Syphacia obvelata and Syphacia muris

94. Hymenolepis nana

95. mice, rats, nonhuman primates, and humans

96. usually none, but may be associated with intestinal impaction depending on the number of parasites.

97. Demodex criceti and Demodex aurati
98. Notoedres sp. (ear mites), Ornithonyssus bacoti (tropical rat mite), Spleorodens clethrionomys (a nasal mite)

99. alopecia (predominantly in the rump and back), and dry scaly skin.

100. lymphosarcoma 

101. hamster polyomavirus

102. Males (10:1)

103. amyloidosis

104. amyloid P (AP) and female protein (FP)

105. female (100-200-fold greater)

106. liver

107. T

108. positive

109. C. difficile

110. small size, polyestrous cycle, short gestation period (20.5d), and low chromosome number 

111. ovary;  Chinese hamser ovary (CHO) cells are used for cell culture experiments to obtain heterologous protein products.

112. T

113. radiobiology, diabetes mellitus (spontaneous hereditary DM with similarities to human disease), and cancer research (susceptible to induction of esophageal and stomach cancer).

114. 2N=22

115. testicles, brain, and spleen

116. vaginal opening, with mucus-like material frequently secreted at the beginning of estrus.

117. 4 days

118. temperature greater than 82(F

119. F

120. insulin-dependent ;  disease is associated with degranulation of the beta cells resulting in a primary defect in the biosynthesis of insulin.

121. F; In general, they have a low incidence, with mainly the liver and reproductive organs involved.

122. susceptibility to mutagenic and carcinogenic agents; also important for studying meiosis due to unique semisynchronous meiotic progression beginning at day 15.

123. T

124. they can form stable hybridomas with mouse myeloma cell lines.

125. 2N=22

126. expression of spontaneous amyloidosis differs in gender-specific AP expression and susceptibility to AA amyloidosis compared to Syrian

127. respiratory

128. highly concentrated and prolonged smoke-inhalation studies

129. 2N=22

130. 34 months for female, 31 months for male (reports of 6-10 years)

131. F;  sexual activity is not observed in the winter months, during which time females and males are very aggressive towards each other.

132. T

133. male

134. female

135. Phodopus cambelli (Russian dwarf or striped hairy-footed hamster) and P. sungorus (Siberian dwarf)

136. the feet and tail are covered with fur, and under natural light, some of these animals turn white in the winter.

137. 2N=28

138. high

139. behavior and reproductive biology, studies of the pineal gland and melatonin secretion in mediating the effects of photoperiod

140. most compressed reproductive cycle of any eutherian mammal.

141. T

142. T

143. F;  These hamsters are unique in that they do not hibernate event when exposed to very low temperatures.

144. cystic ovaries
