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Questions:

1. In the rat, lymphocytes are the predominate blood leukocyte, and makes up 80% of the cell

population on a differential blood count. True or False?

2. Regarding the gastrointestinal system of the rat, all of the following is true except:

a) the rat and mouse gastrointestinal system is anatomically similar,

b) the rat liver is consistently lobated into four major lobes,

c) like the mouse, the rat has a distinct gall bladder

d) the number of binucleate cells (polyploidy) in the rat liver increases with age.

3. Like in the mouse, mammary glands are restricted to the inguinal areas only. (True or False)?

4. Diseases due to Adenovirus disease in the rats are absent. Under experimental conditions, rats could no be infected with mouse adenovirus of either type (MAV-1 or MAV-2), but are naturally infected with serologically related rat-specific adenoviruses). Lesions represent incidental findings, and there are ________ inclusions in scattered small intestinal enterocytes.

5. The rat cytomegalovirus, is what type of DNA virus?

6. Rats are host to their own rat cytomegalovirus. Typical lesions in the salivary and lacrimal glands are common in wild rats but rare in laboratory rats. These typical lesions include all but:

a) salivary and lacrimal gland cytomegaly

b) only intranuclear inclusions

c) nonsuppurative interstitial inflammation of the lacrimal and salivary glands.

d) atrophy of the thyroid gland.

7. All of these rat viruses (antigenic groups) belong in the Parvoviridae family except:

a) Kilham’s rat virus (RV)

b) Polyoma virus

c) Toolan’s H-1

d) Rat parvovirus (RPV).

8. One Parvovirus of the rat, Kilham’s rat virus (RV), is the prototype of the virus group. In the adult form, typical pathological findings include _________________________.

9. Rat infected with Parvovirus (Kilham’s virus or RV) have clinical signs including dyspnea, ruffled hair coat, muscular weakness, and cyanotic scrotums. Differential diagnoses include ________________.

10. All of the following viruses that can infect the rat are RNA viruses except:

a). Coronavirus (Sialodacryoadenitis)

b). Poxvirus

c). Hantavirus, which belongs to the family Bunyaviridae

d). Paramyxovirus, such as Pneumonia virus of mice and Sendai virus

11. Infection with Coronavirus (Sialodacryoadenitis) is a common in both laboratory and wild rats, and periodic outbreaks continue. Transmission of this RNA virus is by ________________________.

12. You are presented with a rat that has clinical signs including sniffling, blepharospasm, epiphora, and intermandibular swelling. Dark red encrustations may be present around the eyes and external nares.  These porphyrin-containing substances are released from the __________________ and emit a characteristic pink fluorescence under an ultraviolet light source.

13. Sialodacryoadenitis, a coronavirus, is very common in laboratory and wild rats. Microscopic changes include parotid, submandibular salivary gland and lacrimal gland coagulative necrosis. Necrotizing rhinitis along with transient tracheitis and focal bronchitis is seen. Differential diagnoses include all but:

a) Mycoplasma, especially with nasal and ocular discharge

b) Sendai virus

c) Pneumonia virus of mice

d) Rotavirus (Infectious diarrhea of infant rats or IDIR

14. Rats are susceptible to infection with hantavirus, and thereby pose a zoonotic hazard to human contacts. Hantavirus infection is spread by ________, and unlike other Bunyaviridae, a family in which Hantavirus belongs, is not spread by arthropods.

15. Hantaviruses originally evolved in the Old World, and spread by rodents to the New World by the Bering land bridge. Two major syndromes are associated with Hantavirus infection. On is the hemorrhagic fever and renal syndrome (HFRS) in humans, and the other, seen in the New World, is associated with __________________.

16. Pneumonia virus of mice (PVM, a Paramyxovirus), infects mice, rats, hamsters, and possibly guinea pigs. Infection results in pathology best described as an acute, multifocal nonsuppurative vasculitis and interstitial pneumonia. Diagnosis of PVM requires the presence of interstitial pneumonia (Pathology) and __________ (Immunology).

17. Sendai virus (parainfluenza 1), is a RNA virus. It is indigenous to mice but is recognized to cause respiratory disease in the laboratory rata and hamster. Rats infected are usually asymptomatic, thus the detection pulmonary lesions on microscopic examination is frequently the first indication of a possible infectious disease. Lesions include ________________________________________.

18. TRUE or FALSE. Sendai virus is recognized to have an additive effect on respiratory infections with M. pulmonis?

19. Histopathology associated with infection with the RNA Sendai virus includes all of the following except for:

a). Multifocal hyperplastic to suppurative bronchitis and bronchiolitis and focal alveolitis

b). Viral replication occurs in type I and II and alveolar macrophages

c). Prominent renal inflammatory cell infiltrate that include lymphocytes and plasma cells.

d). Prominent perivascular and peribronchial cuffing with lymphocytes and plasma cells.

20. An epizootic of diarrhea in infant rats has been attributed to a rotavirus like agent. This virus may be of human origin. This Rotaviral infection is called Infectious Diarrhea of Infant Rats (IDIR). All of the following can be used to diagnose this infection (TRUE OR FALSE).

a). Gross lesions, which include watery content in the small intestine and a yellow-brown to green fluid and gas in the large intestine.

b). Eosinophilic intracytoplasmic inclusions in the enterocytes and epithelial syncytia.

c). Viral antigen can be isolated from infected enterocytes.

d). Differential diagnoses include E. Coli or infection with Streptococci.

21. Retroviruses are a prominent agent of disease in human and animal medicine. Retroviruses of animals include BIV, SIV, FIV and the murine retrovirus. To be distinguished from these retrovirus are the endogenous retroviruses that infect rata< m<ice< hamsters and guinea pigs. Endogenous retroviruses cause severe immunosuppression in laboratory animals and cause significant mortality (True or False).

22. Infection with Clostridium piliforme, a gram-negative, filamentous bacterium, results in multifocal hepatic necrosis with neutrophils, segmental necrosis in terminal ileum and cecum. It is also known as what disease?

a). Tyler’s disease

b). Tyzzer’s disease

c). Hepatitis viral disease

d). Atypical non-lactose fermenting disease.

23. Rats infected with Clostridium piliforme, often develop lesions that are very unique and assist in the gross diagnosis of this gram-negative bacterial disease. These are not pathognomic, which is they are helpful but not always present. The classic triad of organs usually affected include all but:

a). Marked dilation of the terminal small intestine, or megaloileitis.

b). Disseminated of pale foci of necrosis scattered thought the parenchyma of the liver.

c). necrosis of isolated myofibers to destruction of large segments of myocardium

d). Encephalomalacia

24. Helicobacter colis infection in athymic nude rats results in ___________________________?

25. TRUE or FALSE. Salmonellosis, a disease caused by Salmonella, causes diarrhea, anorexia, weight loss, conjunctivitis, and variable mortality. Salmonella infections continue to cause serious problems in most laboratory rodent in North American, and must be a high priority rule-out for rats with diarrhea.

26. A diagnosis of salmonellosis is significant due to its zoonotic potential. Subclinical infections without discernible lesions are frequent. In clinically affected rats, the ileum and cecum are frequently distend with liquid contents and flecks of blood, and there is thickening of the gut wall. Differential diagnoses include:

a). Tyzzer’s Disease

b). Cryptosporidiosis

c). Management-related problems

d). All of the above.

27. Although uncommon, infection with the gram-negative Bordetella bronchiseptica can result in severe respiratory lesions. B. bronchiseptica is a bona fide opportunistic pathogen in the laboratory rats.  Infection results in suppurative rhinitis, and multifocal pneumonia. Is this statement True?

28. Cilia-associated respiratory (CAR) bacillus infection can be an important contributing factor in some outbreaks of respiratory disease in the rat, either as a primary or secondary pathogen. The following statements are True except for.

a). this organism can survive freezing and thawing.

b). this organism remains viable in allantoic fluid for up to one week even at room temperature.

c). lesions include chronic suppurative bronchitis and bronchiolitis

d). chronic glomerulosclerosis is correlated with infection.

29. Pasteurella pneumotropica is a gram-negative coccobacillus that frequently infects rodents. Why is this bacterial infection of significance to rats?

30. Chronic Respiratory Disease (CRD) in rats has undergone a historical evolution, and is now known to be caused Mycoplasma pulmonis. M. pulmonis was known to produce CRD in experimentally infected rats. This gave rise to the term _______________________ that is used more commonly today.

31. The clinically significant Mycoplasma is M. pulmonis. Transmission of M. pulmonis among cage mates and to adjacent cages probably occurs primarily by ________________.

32. Infection with Mycoplasma pulmonis can lead to significant respiratory disease. This includes porphyrin-containing dark red encrustations around the yes and external nares, serous to catarrhal exudatein the nasal passages, trachea and major airways, and outside of the respiratory system, can cause significant pathology in the _________________________________.

33. Corynebacterium kutscheri infection, also known as Pseudotuberculosis, in a gram-positive bacillus that can infect mice, rats and guinea pigs. Pathology includes numerous raised pale foci of suppuration of variable size (10 mm to 2 cm) with a characteristic hyperemic peripheral zone. Raised foci may be present in other organs, particularly the kidney and liver in the rat. Histologically, the gram-positive bacteria can often be demonstrated by tissue Gram stains, or Warthin-Starry or Giemsa stains, and are readily apparent as ____________________________ configuration.

34. You are presented with a rat with severe ulcerative dermatitis especially around the shoulder and rib cage. The ulcerative skin lesions are irregular, circumscribed and red. In adjacent areas, there is hyperplasia of the epidermis. Histologically, you find epidermal coagulative necrosis with underlying leukocytic infiltration with discrete colonies of darkly staining coccoid bacteria. A gram-positive bacterium that you should consider is _________.

35. Leptospira infection in the rat causes subclinical infection with minimal to no lesions. The most common leptospira in rats is Leptospira __________________.

36. TRUE or FALSE. Klebsiella pneumonia is probably an opportunist pathogen in the rat, and it can be isolated from the feces of normal animals. But this organism has been associated with abscesses of cervical, inguinal, and mesenteric lymph nodes of the kidney.

37. A rat is presented to you with an upper respiratory tract infections including rhinitis. On microscope examination, the changes are consistent with a chronic rhinitis with epithelia changes varying from hyperplasia to squamous metaplasia. Fungal hyphae are readily demonstrated on the epithelial surface with PAS and silver stains. What mycotic organism is most likely to be cultured?

38. Although rare today in industrial settings (not true in wild rats), Dermatophyte infection with Trichophyton species can result in outbreaks of skin disease that results in patchy hair loss, and the skin is usually raised, erythematous and dry to moist and pustular. Arthrospores investing hair shafts may be seen on H&E-stained tissues, but fungi are better demonstrated with PAS or methenamine silver. True or False – interspecies spread is a concern.

39. Most colonies of rats (and other lab animals and pet animals) are naturally infected with the atypical fungus, Pneumocystis carinii. Pneumocystosis normally occurs only in rats subjected to significant predisposing factors, such as immunosuppression or dietary deficiency. Typical pathology associated with infection with Pneumocystis carinii are __________________________________________.

40. Ectoparasites are not an important consideration in laboratory rats, although they are relatively common in the wild rat. There are several species of lice (Polyplax spinulosa and Hoplopleura pacifica).  Fleas of several genera are recognized in the wild rat. Demodex spp., which have been found in the follicles as an incidental finding, is a mite that resides permanently on the skin or fur or rats. The disease associated with infection with Notoedres muris, which burrows in the cornified epithelium of the ear and hairless skin sites, is also known as ________________________________.

41. TRUE or FALSE. You are presented with an outbreak of diarrhea and high mortality among infant rats. Surviving pups are runted and their fur was stained with feces. Pathology was restricted to the mucosa of the small intestine, primary jejunum. The mucosa was hyperplastic and villi were shortened and fused, and small organisms were attached to the brush border of the enterocytes. Your diagnosis must include Cryptosporidiosis.

42. Oxyuriasis, or pinworm infection, occurs in the laboratory rat. They are normally found n the cecum and colon in affected animals. Although in most cases except for heavy infections in young rats, clinical signs are usually minimal or absent in affected animals. However, there are concerns regarding possible physiologic processes, such as the _______________ response.

43. The incidence of chronic progressive glomerulonephropathy in rats varies but may be up to 75% or more in some strains. Predisposing factors include all but:

a) most commonly seen in younger animals

b) more common in the male rat

c) higher incidence in the Sprague-Dawley rats

d) high protein diets are thought to add to the incidence of kidney disease.

44. You are presented with a histopathology report from a rat with lesions characterized by the deposition of calcium phosphates in the interstitium of the corticomedullary junction, with intratubular aggregates in the same region. You were initially concerned as this rat had detectible manifestation of renal dysfunction, including albuminuria. The disease is called __________________________________.

45. Hydronephrosis is a relatively common incidental finding at necropsy and occurs in a variety of stains and stocks of rats. Although a well recognized abnormality, what differential diagnoses should you consider for this lesion?

46. Myocardial degeneration / fibrosis in the rat grossly appears as moderate to marked ventricular hypertrophy and occasionally pale steaks can appear. This lesion is seen in conventional and specific pathogen- free Sprague-Dawley rats, particularly after 1 year of age. TRUE or FALSE – Although this condition is a frequent macroscopic and microscope finding in older rats, there may be little or no evidence of cardiac insufficiency?

47. You are presented with the small intestine and mesenteric attachments in aged Sprague-Dawley rats. There is marked tortuosity and dilation of mesenteric arterioles, especially along the mesenteric attachments. Arteriole lesions are also present in the pancreas, pancreaticoduodenal arteries, and testis. This spontaneous disease, which also occurs in spontaneous hypertensive rat (SHR) strains, is called __________________________.

48. True or False. Ringtail, or annular constrictions of the tail and occasionally the digits, can be caused by low ambient humidly, a dry dermatitis, or other environmental temperature extremes, particularly low temperatures.

49. You submit a Wistar rat for necropsy based on weight loss, anemia, jaundice, and depression.  Necropsy findings include a pale and icteric carcass, splenomegaly, moderate to marked enlargement of the liver, and lymphadenopathy. Petechial hemorrhages are present in the lung and lymph nodes. Stained impression smears of tissues such as the spleen reveal lymphocytes 10-15 um in diameter, with irregular shaped, frequently indent nuclei (nuclear molding), pale cytoplasm, and prominent azurophilic cytoplasmic granules. Based on the presence of typical clinical and histological pattern, your primary diagnosis is __________________________.

50. Mammary tumors are a relatively common occurrence in older female rats, particularly the Sprague-Dawley strain. Although carcinomas do occur, 80-90% of the rat mammary gland tumors are relatively benign and are called _____________________________.

51. You are presented with an older Sprague-Dawley rat with severe depression, incoordination, and sporadic hind limb paresis. You suspect a pituitary tumor. What type of pituitary tumor is the most likely present in this rat?

52. Interstitial cell tumors (tumors of Leydig cell origin), most frequently seen in F344 rats, occur most often in older males of this strain. On gross examination they appear as circumscribed, lobulated light yellow to hemorrhagic single or multiple masses involving one or both testes. A common finding on a chemistry panel is __________________________.

Answers

1. TRUE

2. c) this is incorrect. The rat lacks a gall bladder.

3. FALSE. The rat has three pairs of pectoral and three pairs of inguinal mammary glands, and the

mammary tissue extends though the subcutis of the sides and necks of rats.

4. intranuclear

5. Herpesvirus

6. b. Both intranuclear and intracytoplasmic inclusions are seen in ductal epithelium.

7. b) Polyoma virus. This is a DNA virus of rats serologically distinct from the polyoma and K

viruses of the mouse.

8. Peritesticular fibrinous exudation and hemorrhage. Histologically, there is multifocal coagulative

necrosis and hemorrhage consistent with infraction. In the brain, there is disseminated foci of hemorrhage

occur in the cerebrum and cerebellum in mar random distribution involving gray and white matter. Typical

pathology includes congestion of lymph nodes, scrotal hemorrhage, peritesticular fibrinous exudate,

splenomegaly, icterus, and ascites.

9. Bacterial septicemias, such as pseudomoniasis

Chronic wasting due to agents such as Mycoplasma pulmonis.

Trauma.

10. Poxvirus.

11. Transmission is primary by infected nasal secretions or saliva.

12. Harderian glands. These secretions can also occur during chronic stress.

13. d) Rotavirus (Infectious diarrhea of infant rats or IDIR

14. aerosol

15. Hantavirus pulmonary syndrome (HPS) in humans.

16. seroconversion. This is the most practical method used to make the diagnosis. This is important as

PVM represents a potential complication in enzootically infected colonies.

17. Rhinitis, with focal to diffuse necrosis of respiratory epithelium, multifocal hyperplastic to

suppurative bronchitis and bronchiolitis and frequently focal alveolitis. Alveolar septae are hypercellular,

and infiltrating cells const. of alveolar macrophages, neutrophils, and lymphocytes. However, these lesions

are not specific for Sendai virus, and confirmation will require a rise in antibody titers.

18. TRUE. Sendai virus infection may also impar the normal immune response.

19. b). Viral replication occurs in type I and II and alveolar macrophages

20. TRUE

21. FALSE. Endogenous retroviruses, which are transmitted vertically as proviral sequences in the

genome, are of minimal practical significance.

22. b). Tyzzer’s disease

23. d). Encephalomalacia

24. Proliferative and ulcerative typhlitis. This has been observed in both naturally infected and

experimentally infected rats.

25. False. Although Salmonella must be considered as a rule-out for many animals with diarrhea, with

proper sanitation and health-monitoring methods, along with good feeding practice, the disease now rarely

occurs in laboratory animal facilities.

26. d). All of the above. Also to be included in pseudomoniasis, and rotaviral enteritis.

27. Yes. Infection with Bordetella bronchiseptica can result in severe upper and lower respiratory

pathology. This organism is a relatively common inhabitant of the upper respiratory tract of species such as

the guinea pig and domestic rabbit.

28. d). This is not True. Chronic glomerulosclerosis is an age-related change in the rat.

29. Pasteurella pneumotropica is a very common, commensal coccobacillus that can be an

opportunistic pathogen, and is frequently in association with a recognized primary pathogen such as M.

pulmonis. Lesions include rhinitis, sinusitis, conjunctivitis, otitis media, suppurative bronchopneumonia,

subcutaneous abscessation, suppurative or chronic necrotizing mastitis, and pyometra.

30. Murine Respiratory Mycoplasmosis or MRM.

31. Aerosol.

32. Genital tract. Genital tract lesions consist of perioophoritis and endometritis, with mononuclear

and polymorphonuclear cell infiltration I the stratum compactum and endometrium.

33. The “Chines letter” configuration.

34. Staphylococcal Infection. Staphylococcus aureus.

35. Leptospira icteroemorrhagiae. Human infection is often associated with exposure to infected rats.

36. TRUE. This organism has also been associated with mild suppurative rhinitis in otherwise

pathogen-free rats.

37. Aspergillus fumigatus or Aspergillus niger.

38. Interspecies spread is a concern and the source of infection should be investigated, including the

possibility that the organisms could have been introduced by wild rodents or human contacts.

39. Diffuse to focal consolidation of the lungs. The lungs collapse poorly and frequently they are an

opaque pink color. Microscopically, there is alveolar flooding with foamy, eosinophilic material, presented

in a honeycomb appearance. Demonstration of the typical organisms in pulmonary lesions can be done by

using silver staining methods.

40. Ear Mange. There can be significant disfigurement of the ears associated with the proliferative

dermatitis associated with infection.

41. TRUE. Cryptosporidiosis can be induced experimentally in rats but is transient and mild unless the

rats are immunosuppressed or athymic.

42. Immune. Rats infected with Syphacia obvelata develop less severe lesions of adjuvant-induced

arthritis compared to noninfected animals.

43. a) this is incorrect. Lesions are usually most extensive in animals at least 12 months or age.

44. Nephrocalcinosis, or renal calcification. It has been observed on occasion in laboratory rats,

including animals on regular commercial diets.

45. Differential diagnoses for hydronephrosis include pyelonephritis, polycystic kidneys, and renal

papillary necrosis.

46. TRUE. Cardiac insufficiency may not be evident in these rats.

47. Polyarteritis Nodosa. This is a chronic progressive degenerative disease most frequently occurring

in ageing rats. The incidence is higher in males. The pathogenesis is unresolved; but an immunologically

mediated process is a possible explanation.

48. TRUE. Originally described in the 1930’s and addressed specifically in the late 1950’s, traditional

Ringtail has been attributed to low environmental humidity.

49. A likely diagnosis is large granule lymphocytic (LGL) leukemia in Fisher 344 and Wistar rats.

This is a major cause of death in aging F344 rats. Differential diagnoses include lymphosarcoma and

histiocytic sarcoma. Histiocytic sarcoma most often occurs in Sprague-Dawley rats, but can be observed in

other rat strains, including the Wistar rat. The tumor usually occurs in animal over 12 months of age.

50. Fibroadenoma. The benign tumor is particular common in older Sprague-Dawley females.

Mammary fibroadenomas may become very large and infiltrate locally, but rarely metastasize. They are

transplantable by subcutaneus implantation to recipients of the same strain.

51. The majority of pituitary tumors are interpreted to be chromophobe adenomas. Acidophil and

basophil tumors have also been described. In pituitary tumor investigated by immunohistochemistry,

prolactin-producing tumors are the most common type. Most tumors are interpreted to arise from the pars

distalis, although tumors of the pars intermedia have also been described. Pituitary carcinomas are

relatively uncommon. The pituitary is enlarged, frequently with prominent lobulations. The tumor is often

dark red to brown and hemorrhagic in appearance. Pituitary tumors are relatively common in aged female

and male rats.

52. Interstitial cell tumors have been associated with concurrent hypercalcemia.
