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Anderson et al. Effects of Azithromycin on Behavior, Pathologic Signs, and Changes in Cytokines, Chemokines, and Neutrophil Migration in C57BL/6 Mice Exposed to Dextran Sulfate Sodium, pp. 4-15

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species: Mouse (Mus musculus)

SUMMARY: Use of dextran sulfate sodium (DSS) to induce colitis is a common model of inflammatory bowel disease characterized by ulceration of the mucosa and leukocytic infiltration. This study used antibiotics with both bactericidal and anti-inflammatory properties---azithromycin and metronidazole –to evaluate the clinical, behavioral, pathological, and immunomodulatory effects of these antibiotics on the DSS colitis model. Mice received 3.5% DSS in drinking water for 7 days to induce colitis, followed by water with either 50 mg/kg azithromycin, 10 mg/kg metronidazole, or no treatment. Food and water intake and body weight were recorded daily. On day 7, mice were observed for 23 hours to assess behavioral changes and then euthanized. Tissues were evaluated for histopathological lesions and colonic cytokines and chemokines. Circulating granulocyte counts, barrier function, and neutrophil movement were also evaluated in different subsets of mice receiving the various treatments.

 

Mice receiving DSS and azithromycin (DSS+A) were significantly heavier than those receiving DSS and metronidazole (DSS+M), or DSS alone. Food intake did not significantly differ among DSS-treated groups, although DSS+A mice drank more water than DSS+M mice. The colons of DSS+A mice were thinner than DSS alone or DSS+M mice and presented with less edema and diarrhea. Histopathological lesions (e.g. edema, leukocyte infiltration, mucosal erosion, crypt abscesses) were not significantly altered by either antibiotic treatment. All DSS groups were less active than control mice. DSS+A mice were significantly more active, with increased climbing and grooming frequency, than DSS+M or DSS alone mice. DSS+M mice showed the lowest activity of the DSS groups.  No significant difference between DSS+A or DSS+M was found for colonic barrier function and circulating granulocyte counts. DSS+A mice had significantly lower levels of TNF-a, KC, MIP2, and GCSF than DSS+M mice. The authors suggested that these changes led to the improved clinical picture (increased weight and activity) in these mice. Neutrophil emigration was also significantly lower in DSS+A mice than DSS+M mice, although adhesion did not differ between groups. Taken together, results indicate that treatment with either azithromycin or metronidazole may have immunomodulatory effects and induce behavioral changes in the DSS-colitis model, and treatment with DSS+A may reduce the severity of the induced colitis.

 

QUESTIONS
1.
Through what mechanisms is DSS believed to induce colitis?

a.  
Direct cytotoxic effects on intestinal epithelium

b.  
Direct induction of pro-inflammatory cytokine production, most notably IL-6.

c. 
Damage to the intestinal barrier promoting bacterial translocation from lumen to epithelium

d.  
All of the above

e.  
a and c only

2.
What is the mechanism of action of azithromycin?

a. 
Inhibits protein synthesis via activity on the 50S ribosomal subunit

b. 
Inhibits protein synthesis via activity on the 30S ribosomal subunit

c.  
Inhibits nucleic acid synthesis via generation of radicals

d. 
Inhibits cell wall formation

e. 
None of the above are correct

 

ANSWERS
1.
e
2. 
a
Hoyer et al. Comparison of Reproductive Function in Female TgMISIIR-TAg Transgenic and Wildtype C57Bl/6 Mice, pp. 16-21

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Ovarian cancer is the most common cause of cancer death in women with gynecologic malignancy and is also ranked number 5 in total cancer deaths of women.  One big reason is that there are no recognizable symptoms, nor reliable markers.  The most common form of ovarian cancer is epithelial in origin and transgenic TgMISIIR-TAg mice (TAg) were developed as spontaneous model for epithelial ovarian cancer seen in women.  In addition, there is a higher incidence of ovarian cancer seen in postmenopausal women so the chemical 4-vinycyclohexene diepoxide (VCD) will be used to create the animal model in both TAg mice and C57Bl/6 mice. This research was performed to characterize the reproductive parameters in female TAg mice and to see if the onset of ovarian failure due to VCD differs between the TAg and WT strains.

 

Materials and Methods: To produce the female TAg mice used in the experiment 6 TAg male mice were used to mate with C57Bl/6 females.  The breeding scheme used was 1 to 3 C57Bl/6 females (WT)cohoused with one male TAg.  These female TAg mice were compared with female C57Bl/6 mice.

All mice received IP injections on postnatal day 7:  10 WT mice and 9 TAg mice received sesame oil IP once a day for 15 days; 9 WT and 6 TAg received VCD (80 mg/kg) in sesame oil for 15 days; 14 WT and 5 TAg received VCD (80 mg/kg) in sesame oil for 20 days.  All mice were euthanized on postnatal day 56 with carbon dioxide and ovaries were collected.  Cycle detections were assessed through daily vaginal cytology for those animals with vaginal openings on days 28 through 56 for animals receiving 15 day injections, and on days 32 through 56 for animals receiving 20 day injections. Histology of the reproductive tract, ovarian size, follicular size, and number of corpora lutea (CL) were also assessed.

 

Results:
Time In Estrus-Proestrus Compared With Metestrus-Diestrus: Vaginal opening by day 33 for all mice. Only one WT and 2 TAg mice were considered infertile.  When comparing the two strains, the postnatal day of first estrus was later in the TAg strain when administered the vehicle only.  When comparing the effect of VCD administration within the strains it was noted that VCD further delayed the time to first estrus within the TAg strain but had no such effect in the WT strain.  VCD administration decreased the amount of time in estrus-proestrus in both strains.  Each strain exhibited an increase in time spent in metestrus- diestrus when VCD was administered.

 

Cycle length was not affected in neither strain regardless of treatment.
Once ovarian size was normalized to each animal’s weight, the TAg ovaries were larger than the WT when comparing both strains.  After administration of VCD, there was a significant decrease in ovarian size within the WT group, which was not seen in the TAg group.

 

CL counts were used to indicate ovulation in the vehicle only groups, which was greater in the WT strain. Vaginal cytology of the vehicle only expressed more WT mice (90%)  cycling over the TAg strain (78%) but also showed that 22% of the TAg mice were in ovarian failure.  In the VCD dosed animals 26% of the WT mice were cycling as compared to 9% of the TAg mice; more mice in the TAg mice had later onset of puberty; but there were more animals in ovarian failure in the WT strain over the TAg strain.

 

Follicles in all stages were seen in all cycling animals of each strain.  All ovaries had atretic follicles but there was a greater number seen in TAg mice regardless of the treatment (VCD vs vehicle) when compared with the WT mice. In general CL counts were higher in WT over the TAg between each treatment groups.

 

Discussion: The cycling was similar between the groups although the day of first estrus was delayed in vehicle group of the TAg mice over the WT mice.  VCD delayed puberty even further in the TAg but not the WT.  TAg mice had fewer ovulations than WT in the vehicle only group.  TAg mice also exhibited more ovarian degeneration regardless of the treatment received.  Finally, there were more TAg mice in ovarian failure than WT mice when they were dosed with VCD.

 

QUESTIONS (True/False)
1. The TAg strain is generally more fertile than the WT strain.

2. VCD group had an increased greater cycle length when compared to the vehicle only group in both strains.

3. VCD led to a significant decrease in in ovarian size in the WT mice but not the TAg mice.
ANSWERS
1. False

2. False

3. True

Takada et al. Development of an Orthotopic Intrasplenic Xenograft Mouse Model of Canine Histiocytic Sarcoma and Its Use in Evaluating the Efficacy of Treatment with Dasatinib, pp. 22-28

Domain 3: Research

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Canine histiocytic sarcoma (HS or malignant histiocytosis) is a highly aggressive hematopoietic neoplasm of malignant cells of dendritic cell lineage. It most frequently develops in spleen, lymph nodes, liver, lung, and bone marrow. Dasatinib (a tyrosine kinase inhibitor) is a potential treatment option for dogs with HS. Human HS is similar in aggression to canine HS and is extremely rare. Dogs are the only species that spontaneously develops a similar form of HS at an appreciable frequency and represents an important translational model for this rare human disease. The goal of the study was to establish a clinically relevant animal model of HS by transplanting cells derived from an HS neoplasm into immunodeficient mice and test the mouse model in evaluating the treatment efficacy of novel drugs.

 

With the SQ model, the investigators saw that 15 days after SQ injection there was evidence of tumor growth, but that after peak growth, the bioluminescence signal suddenly declined, and the tumor volume decreased. At day 42 post injection, signal was minimal, and the tumors had shrunk dramatically. Histologically all tumors showed necrosis and neutrophilic inflammation.

 

In all mice injected intrasplenically, there was detectable BLI signal from day 3 onward. At necropsy, most of the splenic parenchyma was replaced by firm, tan to white mass. The liver was enlarged and contained numerous pinpoint tan foci on capsular and cut surfaces, indicating metastatic disease. These histological changes were also seen in the spleen.

 

Treatment with Dasatinib started 15 days after injection of cells. Biweekly BLI images showed a lower rate of signal increase in treated mice compared to control mice. The BLI signal from control mice also decreased as endpoints neared. The effect is related to poor vascularization as tumor gets larger and will limit the substrate and oxygen that generates the bioluminescent signal. Looking at survival times, control mice reached endpoints between days 27 and 30 after injection, while treated mice were euthanized 61-65 days after injection. With this model, metastatic lesions were present in all mice.

 

In this paper, they saw an interesting phenomenon where SQ xenograft mice had spontaneous tumor regression after peak growth. They suspect that the neovascularization was insufficient to support rapid tumor growth which lead to ischemic necrosis and would trigger an innate immune system response. In other papers, the regression of cutaneous histiocytoma is associated with lymphocytic infiltration and necrosis of tumor histiocytes. However, the tumor regression in the xenograft model was associated with neutrophilic infiltration, meaning that the mechanism in the mice may be distinct from that of canine histiocytoma. The authors established an intrasplenic xenograft model of HS and that their model represents a clinically relevant model of an aggressive form of HS and permits the study of novel treatment approaches. They also showed that Dasatinib is a potential treatment for canine HS and similar human disease.

 

QUESTIONS
1. 
Canine histiocytic sarcoma most frequently develops in which anatomic sites?

2.  
What is the mechanism of action for Dasatinib?

3.   While an extremely rare disease, histiocytic sarcoma commonly affects which breed of dog most commonly (affects more than 25% of the population)?
 
ANSWERS
1.
Spleen, lymph nodes, liver, lung, and bone marrow

2. 
Tyrosine kinase inhibitor

3. 
Bernese mountain dogs

 

Gerb et al. Ketamine Tolerance in Sprague-Dawley Rats after Chronic Administration of Ketamine, Morphine, or Cocaine, pp. 29-34

 

Domain 2: Management of Pain and Distress

Domain 3: Research

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY:   In veterinary medicine, there are many anecdotal accounts regarding ketamine tolerance, but published information has focused– to date – on tolerance to anesthetic effects, not duration of anesthesia. Human anesthesiologists often alter anesthetic doses for patients with a history of drug abuse, but there is little guidance on how to account for changes in ketamine’s potency or efficacy in such cases. The purpose of this study was to look at the effects of repeated dosing of ketamine, morphine, or cocaine on ketamine’s ability to produce anesthesia.  Using 64 male Sprague-Dawley rat in two different studies, subjects received daily low- or high-dose injections of ketamine, morphine, or cocaine for 14 consecutive days.  On day 15, subjects were tested for ketamine–induced anesthesia using a cumulative-dosing procedure (32-320 mg/kg IP), using presurgical anesthesia (plane III) with loss of righting reflex as the target level for full effect.  Rat that received the high dose ketamine pretreatment required significantly higher doses of ketamine to reach plane III, indicating tolerance to the anesthetic of ketamine; the low-dose ketamine pretreatment group did not show this effect.  Both the low- and high-dose ketamine pretreatment groups required significantly less time to recover from a cumulative 320 mg/kg IP ketamine dose than did saline controls.  Rats that received the high-dose morphine pretreatment also required significantly higher doses of ketamine to reach plane III, indicating cross-tolerance to the anesthetic effect of ketamine following chronic high dose morphine pretreatment; this effect was not seen with the low-dose morphine pretreatment group, nor with the low- or high-dose cocaine pretreatment groups.  Pretreatment with morphine or cocaine did not affect recovery time following a cumulative 320 mg/kg IP ketamine dose.  These results suggest that chronic treatment with either ketamine or morphine –but not cocaine – can produce tolerance to ketamine’s anesthetic effects in a dose dependent manner, thus ketamine‘s clinical effectiveness will vary depending upon its history of ketamine or morphine use.  A self-acknowledged shortcoming in this study design was the ‘regular’ daily ketamine/morphine/cocaine use during the 14 day pretreatment… a study correlating tolerance to intermittent drug use would more closely mimic drug abuse, as well as the intermittent sedation used for pediatric, laboratory, and veterinary medicine patients.

 

QUESTIONS 

1. According to this study in male Sprague-Dawley rats, which one of the following statements is true? 
a. 
Chronic treatment with cocaine or ketamine, but not morphine, produced tolerance to ketamine’s anesthetic effects in a dose-dependent manner
b. 
Chronic treatment with cocaine or morphine, but not ketamine, produced tolerance to ketamine’s anesthetic effects in a dose-dependent manner
c. 
Chronic treatment with ketamine or morphine, but not cocaine, produced tolerance to ketamine’s anesthetic effects in a dose-dependent manner
d. 
Chronic treatment with either cocaine, ketamine, or morphine produced tolerance to ketamine’s anesthetic effect in a dose-dependent manner
e. 
Chronic treatment with cocaine, ketamine, or morphine did not produce tolerance to ketamine’s anesthetic effects in a dose-dependent manner

2. 
According to this study, which chronic pretreatment group(s) required significantly higher doses of ketamine to reach stage III anesthesia, indicating tolerance (or cross-tolerance) to the anesthetic effects of ketamine? [Note: multiple choices are correct, so choose all that apply]
a. 
Low dose cocaine
b. 
High dose cocaine
c. 
Low dose ketamine
d. 
High dose ketamine
e. 
Low dose morphine
f. 
High dose morphine

3.  
According to this study, which chronic pretreatment group(s) required significantly less time to recover from cumulative IP ketamine dosing compared to saline controls? [Note: multiple choices are correct, so choose all that apply]
a. 
Low dose cocaine
b. 
High dose cocaine
c. 
Low dose ketamine
d. 
High dose ketamine
e. 
Low dose morphine
f. 
High dose morphine

4. 
According to this study, which of the following statements is true for the low dose ketamine pretreatment group? 
a. 
No significant increase in ketamine dose to achieve anesthesia and no significant reduction in time to recovery
b. 
Significant increase in ketamine dose to achieve anesthesia but no significant reduction in time to recovery
c. 
No significant increase in ketamine dose to achieve anesthesia but significant reduction in time to recovery
d. 
Significant increase in ketamine dose to achieve anesthesia and significant reduction in time to recovery 

5. 
T/F: Results of this study suggest that chronic use of pain medications containing morphine may reduce ketamine’s anesthetic effectiveness?

 

ANSWERS

1.  
c. 
Chronic treatment with ketamine or morphine, but not cocaine, produced tolerance to ketamine’s anesthetic effects in a dose-dependent manner
2. 
d. 
High dose ketamine

f. 
High dose morphine
3. 
c. 
Low dose ketamine

d. 
High dose ketamine

f. 
High dose morphine
4.  
c. 
No significant increase in ketamine dose to achieve anesthesia but significant reduction in time to recovery
5.  True

 

 

Scarola et al. Immunomodulatory Effects of Stress and Environmental Enrichment in Long-Evans Rats (Rattus norvegicus), pp. 35-47

Domain 4: T2
Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: To cope with changes in the environment, there exists a dynamic interaction between the neuroendocrine system and the immune system. Changes in the environment directly and indirectly modify the communication between these systems. In an age where environmental changes are constant and stress levels are increasing, we seek to understand that communication. Special concern exists for humans in impoverished conditions. Dehydroepiandrosterone (DHEA) is secreted by the adrenal glands in response to stimulation of the HPA axis. During a stress response it is released to inhibit catecholamine upregulation in the adrenal medulla. It acts centrally to inhibit glucocorticoid-induced neuronal death in the hippocampus and to promote neurogenesis in the hippocampus and sensory dorsal roto ganglions. The DHEA:cortisol has been studied as a reliable indicator of neuroprotection. Testosterone moderates immune response activation through the androgen receptors on many immune cells. It decreases during acute stress. Oxytocin neurons in the paraventricular and supraoptic nuclei are activated by IL6 and IL1β. IL6 is considered a proinflammatory cytokine. It stimulates the HPA axis and acts centrally to increase tryptophan levels and serotonin metabolism. IL10 is considered an anti-inflammatory cytokine. It is reduced in the cortex and hippocampus of chronically stressed animals.

 

This study was conducted to assess the effects of acute and chronic stress with or without brief enrichment exposures. To simulate acute stress, predator sounds were played 30 minutes per week. To simulate chronic stress, predator sounds were played 30 minutes daily. Enrichment was provided in the form of an “enrichment park” (EP) that contained a climbing area, a play area, a hiding area, and a central open field. 46 rats were assigned to each of 5 groups: acute stress+EP, acute stress–EP, chronic stress+EP, chronic stress–EP, and controls. Each rat was classified as an active, passive, or flexible coper based on their number escape attempts when held on their backs for 1 minute. For 6 weeks, rats were exposed to their treatments (the combo of stress and ±EP). On week 5 a pre-forced swim test (FST) blood sample was collected. On week 6, a dermal punch was taken to stimulate the immune response. On week 7, the FST was conducted twice in 2 days and a post-test blood sample was collected. After week 7, assays were conducted for DHEA, corticosterone, testosterone, oxytocin, IL6, and IL10.

 

Results showed that acute stress+EP rats had the healthiest behavioral and physiologic profiles with reduced levels of proinflammatory cytokine (IL6) before and after the FST, increased levels of anti-inflammatory cytokine (IL10), and high levels of DHEA.

All EP rats had lower corticosterone, higher DHEA, higher testosterone, and higher oxytocin levels.

Acute stress–EP rats had behavioral and physiologic profiles that were most similar to controls.

Chronic stress rats had lower DHEA to corticosterone ratios. Chronic stress increased anxiety-associated behavior (hiding, freezing, interrupted grooming) and decreased exploratory behavior (rearing, exploring, object interactions) during exposure to the EP.

Flexible copers had lower levels of IL6 pre-and post-FST, and lower levels of corticosterone  after 4 weeks and after the FST. Stress and EP did not seem to have any effect

 

Results suggest that even brief exposures to enrichment can produce significant effects on the physiologic and behavioral profiles of rats. Acute stress and enrichment have a synergic effect, as these rats had the healthiest profiles. It is possible that enrichment and short-term stress have a key role in increasing emotional resilience and well-being. Further, rats were active and exploratory during EP, showing physical exercise may also play a role in improving immune activation. The higher levels of oxytocin and testosterone seen in the EP rats suggest that enrichment increases positive arousal and affiliation. Since the animals exposed to acute stress only were so similar to controls, acute stress on its own may be neither good nor maladaptive. The healthy profiles of flexible copers suggest that compared with other coping styles, these rats have greater physiologic and immunologic protection against the negative effects of stress. The authors suggest that the current model offers a novel way to assess short periods of enrichment to determine how lifestyle changes associated with an impoverished environment may be associated with stress level, immune function, and affective disorders.

 

QUESTIONS
1.
Which of the following has been studied as a reliable indicator of neuroprotection?

a. 
Oxytocin level

b. 
DHEA:cortisol

c. 
IL10

d. 
IL6

2.
What is the forced swim test (FST) commonly used for?

3.
T/F: The current study showed that even brief exposures to environmental enrichment can produce significant effects on the physiologic and behavioral profiles of rats?

4.
Which group had the healthiest behavioral profiles in the study?

 

ANSWERS
1.
b.  DHEA:cortisol

2.
“The forced swim test is a rodent behavioral test used for evaluation of antidepressant drugs, antidepressant efficacy of new compounds, and experimental manipulations that are aimed at rendering or preventing depressive-like states.”  J Vis Exp (59): e3638, 2012

3.
True

4.
Acute stress+EP

Fowlkes et al. Factors Affecting Growth Kinetics and Spontaneous Metastasis in the B16F10 Syngeneic Murine Melanoma Model, pp. 48-54

 

Domain 1: Experimentally Induced Conditions

Primary Species: Mouse (Mus musculus)

 
SUMMARY: The growth kinetics and metastatic phenotypes of a mouse derived melanoma cell line were compared using in vivo and in vitro-propagation. B16F10 melanoma cells were either propagated in cell culture or engrafted in the subcutaneous interscapular region of C57Bl/6J mice. Next, C57Bl/6J mice were engrafted orthotopically in the dermis of the dorsal ear pinnae with either cells propagated in vitro (4x105 ) or in vivo (4x105 and 2x105).

 

Tumor growth, development and metastasis was markedly variable for mice engrafted with melanoma cells propagated in vitro. For in vivo-propagated cells, the larger concentration (4x105 ) resulted in 100% tumor development but variable metastatic rates (53% mets to LN and 12% mets to lungs). The median survival time for animals in this group was 15d with most animals having measurable tumors at 7d.

 

The lower cell concentration (2x105) resulted in a slower growth rate (measurable tumors by 21d) greater median survival time (27d), 91% tumor development and 100% metastatic rate (primarily to the LN). Compared to the primary subcutaneous interscapular tumors which had variable growth and morphology, tumors transplanted in the ear pinnae at 2x105 resulted in uniform morphology and growth. 

  

QUESTIONS
1. 
T/F: Primary tumors engrafted in the subcutis with B16F10 have uniform growth and morphology.
2. 
T/F: Tumors cells transplanted in the pinnae from in-vitro propagation show uniform growth and morphology.
3. 
Injection of 2x105 tumor cells into the pinnae resulted in which of the following:

a.
Uniform growth, variable morphology and a low metastatic rate

b.
Uniform growth, slow growth rate, and high metastatic rate

c.
Variable growth, rapid tumor development and high metastatic rate

d.
Variable growth and morphology

 

ANSWERS
1. False
2. False
3. B
 

Willis et al. Characterization of Baboon Cytomegalovirus Infection in Healthy Adult Baboons (Papio anubis), pp. 55-62
 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Secondary Species: Baboon (Papio spp.)
SUMMARY: The authors' goals were to analyze detection rate of BaCMV DNA in adult baboons, test rates of recurrence and levels of shedding in saliva, and evaluate whether several commercially available human anti-CMV assays could be used for detection of baboon BaCMV infection.

Detection Rate Study: 41 adult baboons, 6-26y, were tested.  All were known infected with CMV.

venous blood collection, DNA extracted from WBCs, PCR test

· 4 of 41 tested positive

· *Older baboons more likely to test positive.  <15y: 1 of 24 positive (4.2%), >15y: 3 of 17 positive (17.6%)

· *Detection rate was poor.

Shedding Study:

5 adult baboons: 4 males and 1 female, mean age 12y.  Tested every 3 months, 4 times total each.

buccal swab collection, DNA extracted, PCR test.  Compared with WBC PCR and anti-CMV IgG serology.

· 3 of 5 baboons had positive buccal swab tests at all times

· 2 of 5 had positive buccal swab tests, but not at all times.  These two had the lowest mean serum anti-CMV IgG.

· *Individual baboons maintained consistent rates of recurrence and levels of shedding over time.

Commercial assay evaluations used  3 adult males, mean age 10y.  Samples before and after primary infection.

Commercial human anti-CMV IgG assays evaluated: ELISA 1, ELISA 2, CIA (Chemiluminescent ImmunoAssay)

· ELISA 1: strong correlation with in-house anti-BaCMV IgG ELISA from a previous study.

· ELISA 2: poor correlation with in-house anti-BaCMV IgG ELISA, but all samples positive for BaCMV were >3SD above the mean OD value of negative control in ELISA 2.

· CIA: "not suitable for use with baboon sera"

· *ELISA 1 and 2 are suitable for use in baboons, but ELISA 2 results must be compared relative 

Commercial human anti-CMV IgM assays evaluated: ELISA, CIA

3 adult males, mean age 10y.  Samples before primary infection, 2-3wk after, 3mo after.

· ELISA: all tested positive 2-3wk post-infection, and negative at the other times.

· CIA:  Initially, all serum was nonreactive.  This was improved by changing the cutoff value to 2 SD above the mean result of known negative samples.  Then, all tested positive 2-3wk post-infection, and negative at the other times.

· *Both tests were found suitable for use in baboons, with adjustment of CIA cutoff value.

QUESTIONS
1.  
Baboon cytomegalovirus is a(n):

a. 
Alphaherpesvirus

b. 
Betaherpesvirus

c. 
Gammaherpesvirus

d. 
Deltaherpesvirus

2.  
What type of breeder is the baboon?

a. 
Seasonal, 5 months (mid-September to mid-February in the northern hemisphere)

b. 
Seasonal, 3 months (December to March in the northern hemisphere)

c. 
Seasonal in the wild, not seasonal in captivity

d. 
Not seasonal

ANSWERS
1.  
b. 
Betaherpesvirus

2.  
d. 
Not seasonal

