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Bittman et al. Animal Care Practices in Experiments on Biological Rhythms and Sleep: Report of the Joint Task Force of the Society for Research on Biological Rhythms and the Sleep Research Society, pp. 437-443

Domain 4; Task 2: Manage or provide indirect management/oversight of animal husbandry programs
SUMMARY: Many physiological and molecular processes are strongly rhythmic and profoundly influenced by sleep. Animals used in such research must often be maintained in carefully controlled conditions with minimal disruption. This report reviews requirements for experiments on biological rhythms and sleep and discuses how scientific considerations can be reconciled with the recommendations of the Guide. 

Disruptions including cage changes or even replenishment of food and water can introduce artifacts that compromise the experiment. Animals should receive sufficient supplies of food and water to permit changes that are less frequent than those typically provided in the animal facility. However, food, water, and animal health must be checked often enough to ensure well-being and sanitization of water bottles and cages must be consistent with animal health. Nonstandard housing and care is compliant with regulations, provided that it is explained and scientifically justified by the investigator and thus approved by the IACUC. The IACUC holds discretionary power to approve scientifically justified deviations from standard practices of daily visual monitoring and lighting or other environmental condition, as long as deviations are necessary for successful completion of interpretable experiments and occur within the range of conditions suitable for the health and welfare of the animal species. The SRBR and SRS provided the document outlined in this paper as a basis for accommodation consistent with the Animal Welfare Act's clear legislative intent and the Public Health Service policy on human care and use of laboratory animals.  

 
QUESTIONS
1. 
How long is a circadian rhythm? Ultradian? Infradian?

2.
What is the normal wavelength of red light?

 

ANSWERS
1.
~24 hours, <24 hours, >24 hours

2.
620-750nm

ORIGINAL RESEARCH

Biology

Lemoy et al. Reference Intervals for Preprandial and Postprandial Serum Bile Acid in Adult Rhesus Macaques (Macaca mulatta), pp. 444-447

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Task 3: Diagnose disease or condition as appropriate
Knowledge Topic TT1.1b: Diagnostic procedures as they apply to the laboratory research environment-clinical pathology 
Primary Species: Macaques (Macaca spp.)
 

SUMMARY: The purpose of this study was to establish normal reference intervals for 12 hour fasting preprandial and 2 hour post prandial Serum Bile Acid Concentration (SBAC) in rhesus macaques. Bile acids are organic acids produced in the liver that improve intestinal fat assimilation, eliminate bilirubin, and eliminate cholesterol. In healthy companion animals, SBAC is low prior to ingestion of a meal, and then rises significantly after ingestion. SBAC can also be increased significantly in different disease states that affect liver function, and thus aid in the diagnosis of liver disease when clinical symptoms are vague.  Prior to this study, normal reference intervals for pre- and postprandial SBAC in rhesus macaques were not available. To establish reference values, the authors randomly selected 40 adult male and female rhesus macaques that were clinically healthy from a captive, indoor housed colony. Each animal received a physical exam, and blood was taken for routine serum chemistry, complete blood count, hepatitis A titer, and coagulation panel. Ultrasound of the liver and liver biopsies were performed. Blood samples were taken 12 hours after a fast and 2 hours after a defined amount of a liquid meal was administered by oral gavage to measure SBAC. The average preprandial SBAC was 11.1±1.9µmol/L and postprandial SBAC was 19.7±8.0µmol/L. The calculated preprandial and postprandial reference intervals were 7.3 to 14.9 µmol/L and 3.7 to 35.7 µmol/L respectively. The difference between pre- and postprandial SBAC was statistically significant, and there were no differences between values when assessed by sex of the animal. Five animals, 3 males and 2 female, were found to be positive for hepatitis A titers but this did not significantly impact SBAC values compared to negative animals. All animals were found to be healthy on all other parameters measured. The mean pre- and postprandial SBAC found in rhesus macaques was higher than those reported for humans and companion animals, including dogs and cats. The authors accomplished their goal of establishing defined pre and postprandial reference intervals for healthy macaques. Further studies using rhesus macaques with hepatobiliary disease will be necessary to confirm the diagnostic value of SBAC in rhesus.

 

QUESTIONS
1. 
T/F. Mean pre- and postprandial SBAC values in rhesus macaques were found to be the same as humans.

2. 
SBAC values can be elevated by which of the following

a. 
Ingestion of a meal

b. 
Primary liver disease

c. 
Cardiac disease

d. 
a and b
e. 
All of the above
 

ANSWERS
1. 
False

2. 
d
 

Husbandry

Jorgensen et al. Effects of a Western-Type Diet on Plasma Lipids and Other Cardiometabolic Risk Factors in African Green Monkeys (Chlorocebus aethiops sabaeus), pp. 448-453
Domain 3: Research, K3. Animal Models

Domain 4: Animal Care, K1 – Species-specific husbandry (nutrition)
Tertiary Species: Other Nonhuman Primates
SUMMARY: Investigators sought to provide a more consistent primate model for human disease, specifically creating a diet with reduced soy-based protein and increased fat, stimulating a western diet. Male (n=8) and female (n=11) African Green Monkeys were separated in two groups, with one group receiving standard chow and the other receiving a “Western-type diet,” which was higher in fat (34% calories), lower in carbohydrates (45%), than standard chow. Soy and animal protein were the main source of protein for standard chow and western-type diet, respectively. All animals tolerated the Western diet well. Results include normal fecal quality throughout the entire study. Body weight, waist-circumference, and body-mass index did not differ over the course of the study. CBC/Chem showed no adverse events and all animals were in good health. Measured total plasma cholesterol were consistently and significantly higher across all those males and females on Western diet (male: 222 mg/dl, female: 202 mg/dl) than standard chow (male: 130 mg/dl, female 164 mg/dL). HDL followed similar differences as total plasma cholesterol. LDL cholesterol was significantly different in only male monkeys on western diet than standard. The following analytes were not significantly different between western diet and standard chow: LDL and HDL particle size, triglyceride, insulin, fructosamine. Plasma isoflavone concentrations, derived from soy proteins, were significantly higher in monkeys fed chow diet. Despite absence of changes in body condition, there may have been changes in lean mass, fat mass, or bone mass. “Although the Western-type diet we used may not be ideal for maximizing the health of captive nonhuman primates, it likely will be valuable for studying the effects of diet on a wide-range of biomedically relevant traits.”

 

QUESTIONS 
1. 
In a recent publication, severe obesity in aged African Green Monkeys has been induced after providing a “Western-type diet,” high in fat and low in carbohydrates for 12 weeks. True or False

 2. 
In a recent publication, the following analytes have been reported to be significantly increased in African Green Monkeys fed a “Western-type diet” high in fat and low in carbohydrates. 

a. 
Plasma HDL

b. 
Plasma LDL

c. 
Plasma total cholesterol

d. 
Serum triglycerides

e. 
a & c
f. 
b & d
3. 
The majority of protein in standard “Monkey chow” is derived from

a. 
Soy

b. 
Animal

c. 
Nuts

d.
Dairy

ANSWERS 
1. 
False 
2. 
e
3. 
a
Lutz et al. Hair loss and Hair-Pulling in Rhesus Macaques (Macaca mulatta), pp. 454-457

Domain 1: Disease/Condition Management

Primary Species: Macaques (Macaca spp.)
SUMMARY: Alopecia (hair loss) has a prevalence of 48-68% historically in rhesus macaque colonies. The etiology is unknown but contributing factors can include season, sex, age, rank, housing, and skin disorders. Alopecia can range from small focal areas to the entire animal and can result from hair-pulling by the individual or cage mates, with 97% of cases a result of another macaque. In hair-pulling, hair is plucked using hands or teeth and can be ingested leading to gastric trichobezoars. Stress does not appear to be a factor in hair loss, as has been observed in humans with the disorder trichotillomania. The goal of the study was to examine the relationship between alopecia and hair-pulling since alopecia is observed at a much higher incidence than hair-pulling. Subjects were 1258 singly housed rhesus macaques at 4 NPRCs. Animals were observed for 5-10 mins for abnormal behavior or hair-pulling. Assessments of alopecia were performed annually, 3 times a year or quarterly (varied due to retrospective study). 49.3% of macaques showed alopecia with females higher than males. Incidence also depended on the facility and ranged from 34.3 to 86.5% of the facility population. Interestingly, only 7.7% of the macaques were observed to be hair pullers during the study. Significantly more males were hair pullers (11.1 vs. 3.4%). Hair pulling, as with alopecia, also varied by facility. Obviously, animals that hair pulled were more likely to have alopecia. Since incidence of hair pulling is much lower than that of alopecia, hair pulling is not the sole cause of alopecia. It is unknown why males have a tendency to hair pull more than females. The facility-associated difference in hair pulling may reflect differences in animal care, observation, and management. 

QUESTIONS
1.
What is the main cause of alopecia in rhesus macaques?

2.  
Which sex is more likely to have alopecia?

3. 
Which sex is more likely to exhibit hair pulling behavior?

ANSWERS
1. 
Unknown

2. 
Females

3. 
Males

 

Health Surveillance

Dole et al. Pathogenicity and Genetic Variation of 3 Strains of Corynebacterium bovis in Immunodeficient Mice, pp. 458-466
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)

SUMMARY: Classic C. bovis-associated disease in mice is a pronounced hyperkeratotic dermatitis and acanthosis.  Clinical signs are often mild with a few scattered white flakes or are nonexistent, with many asymptomatic carriers.  Clinical signs occur about 7 days after initial infection of naive mice with C. bovis and spontaneously resolve within 7 to 10 days of the onset of symptoms.  These mice remain persistently infected and carriers of the bacteria.  Though clinical symptoms disappear with time, the mice remain capable of infecting naive mice.

The authors sought to investigate whether the reported differences in clinical signs associated with C. bovis infection might be attributed to different C. bovis strains in circulation or to different housing conditions.  The study compared the pathogenicity of three Corynebacterium bovis strains in female, immunodeficient nude mice.  The strains chosen for inclusion in this study included one strain that was previously described to cause hyperkeratotic dermatitis (HAC), one strain that infected athymic nude mice without leading to classic clinical signs (NHAC), and one strain that was of bovine origin (ATCC7715). 

The study compared the transmission of the C. bovis strains to dirty bedding sentinels versus contact sentinels, and to sentinels housed in filter-top versus wire-top cages.  Mice were housed in isolators.  Mice inoculated with pure cultures of the 3 C. bovis strains on dorsal midline served as the source of C. bovis for the contact sentinels, and the as the source of dirty bedding for exposure of dirty bedding sentinels.  Swabs for PCR testing and bacteriology were collected by firmly rubbing a sterile cotton swab on the dorsal and ventral skin of the mice on day 0, 3 or 4, 7, and weekly thereafter for the duration of the study.

The authors did not find consistent differences in growth and transmission among the three C. bovis strains. Neither the incidence nor severity of hyperkeratosis or acanthosis differed between strains.  Housing did not alter the morbidity associated with any of the strains.  Bacteriology was a sensitive method for detection of Corynebacterium spp., though standard algorithms occasionally misidentified C. bovis and several related species, such as C. mastitidis and C. jeikeium. 

In addition, the authors compared different detection methods for their three chosen strains of C. bovis.  They found that the three strains of C. bovis showed a few biochemical and genetic differences at the 16S rRNA and rpoB genes.  The 16S rRNA gene is used for phylogenetic studies as it is highly conserved between different species of bacteria and archaea.  The rpoB gene encodes the B subunit of bacterial RNA polymerase.  Both genes were sequenced for all 3 C. bovis strains using qPCR methods.  The 16S rRNA was less variable than the rpoB gene.  The rpoB gene was sequenced to authenticate the HAC, NHAC, and ATCC7715 inocula prior to the start of the study and to confirm no cross-contamination between the study isolators at the completion of the study.  The real-time qPCR assay targeting these two genes was found to be a sensitive, accurate, and rapid method for the detection of C. bovis. The sensitivity of real-time PCR of fecal samples was found to be equal to or better than that of skin swab cultures for detection of C. bovis.
QUESTIONS
1. T/F.  A nude mouse with keratin flakes on the skin is likely to be exhibiting the classic C. bovis symptoms of hyperkeratotic skin flakes.

2. Microbiological culture and PCR for detection of C. bovis did not use which of the following samples?

a. 
Feces 

b. 
Skin swab 

c. 
Buccal swab 

d. 
All were used

3. Which of the following statements is true? 

a. 
The sensitivity and specificity of fecal PCR and fecal culture was found to be equal for detection of C. bovis
b. 
The sensitivity of and specificity of skin swab PCR and skin swab culture was found to be equal for detection of C. bovis 

c. 
The specificity of fecal PCR and the sensitivity of skin swab culture were found to be the best for detection of C. bovis
d. 
The specificity of fecal sample PCR was found to be equal to or better than skin swab cultures for detection of C. bovis
ANSWERS
1. F.  Keratin flakes can be a normal finding on nude mice.

1. c
1. d
Macy et al. Effect of Immunodeficiency on MPV Shedding and Transmission, pp. 467-474

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

Primary Species: Mouse (Mus musculus)

SUMMARY: To determine whether deficits in B or T cells or interferon ϒ on a B6 background increased the duration of MPV shedding or transmission, B-cell-deficient (Igh), interferon-ϒ-deficient (IFNϒ), B- and T-cell-deficient (Rags), and B6 mice were inoculated with MPV. Mice were inoculated orally with 300 infectious doses of MPV1d. At the end of the study, blood, sera and feces were collected from all mice for analysis. Immune deficient mice were group housed, with one contact sentinel. Feces were collected biweekly. Mating of immune deficient mice to determine MPV transmission to offspring was also looked at. Of the 7 genotypes of mice investigated, Rag mice were the most susceptible to MPV infection, with all Rag mice shedding MPV in their feces from 6 through 18 wpi (weeks post infection). From 4 to 18 wpi, 90-100% of Rag mice and 0% of B6 and Ifnϒ mice shed MPV; Igh mice sporadically shed MPV through 20 wpi. MPV was transmitted from B6 mice and Ifnϒ mice at 2 to 4 wpi. Once transmission ceased from B6, Ifnϒ, and Igh mice, breeding trios were setup and showed that MPV was transmitted to offspring in only one cage of Igh mice. In another experiment, MPV shedding ceased from B6, CD8-deficient, CD4-defiecient, and TCR-deficient mice by 2, 6, 8 wpi, respectively. MPV was transmitted to sentinels only at 1 to 4 wpi. Mesenteric lymph nodes collected from 61% to 100% of B-, Ifnϒ, TCR, CD4, CD8 and Rag mice were MPV DNA positive. In conclusion, MPV transmission did not differ between mice deficient in T cell functions or Ifnϒ and B6 mice.  However, B-cell deficiency posed as increased risk for MP transmission in mice. 

 

QUESTIONS
1.   T/F: Although MPV infections do not directly result in clinical disease, they have the ability to disrupt mouse-based research through the production of aberrant T cell proliferative responses and the acceleration of T-cell mediated rejection of tumors, skin allografts, and syngeneic skin grafts.

2.   T/F: This study shows that B-cell deficiency poses and increased risk for MPV transmission in mice

3.   T/F:  MPV was isolated initially from cloned CD8+ cells, and the primary cell type infected in vitro and in vivo is lymphocytes.
ANSWERS
1.
T
2.
T
3.
T

Magden et al. Acupuncture as an Adjunct Therapy for Osteoarthritis in Chimpanzees (Pan troglodytes), pp. 475-480

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

Domain 2: Management of Pain and Distress 

Tertiary Species: Other Nonhuman Primates
SUMMARY: Positive reinforcement training was used to train 3 chimpanzees to accept acupuncture treatments once weekly for adjunct therapy of osteoarthritis.  Affected chimpanzees had osteoarthritis for 3, 4 or 10 years.  Prior to receiving acupuncture, osteoarthritis in 2 of 3 affected chimpanzees had been managed with non-steroidal anti-inflammatory medications/ analgesics.  The chimpanzee with longest duration of osteoarthritis was maintained on meloxicam/tramadol throughout the study.   The chimpanzee with a 4 year history of osteoarthritis had been treated intermittently with analgesics, but was not given analgesics during the course of acupuncture treatments.  The chimpanzee with the mildest clinical disease and 3 year history of osteoarthritis was given acupuncture treatment without any prior pharmacological intervention for pain/osteoarthritis management.  Addition of acupuncture to the treatment plan of the two most severely affected chimpanzees significantly improved mobility scores.  

 

QUESTIONS
1. 
The majority of defined acupuncture points correspond to 

a. 
Neurovascular bundle locations
b. 
Motor endplate zones
c. 
Blood plexuses
d. 
All of the above
2.  
Acupuncture may be successfully used to treat/manage

a. 
Gastrointestinal disorders
b. 
Cardiac arrhythmias
c. 
Migraines
d. 
Hypertension

e. 
Orofacial pain
f. 
All of the above
3.  
True or false.  Acupuncture may be used to treat stifle osteoarthritis in chimpanzees

4. 
The mechanical peripheral afferent nerve signals generated by stimulation of acupuncture points travel to the dorsal horn in the spinal cord and 

a. 
Stimulate release of endogenous opioids and enhance analgesia
b. 
Increase release of peptides that increase vasodilation, improve circulation and enhance immunomodulation
c. 
Modulate hormonal secretion and stimulate visceral neuropathways to modulate internal organ function

d. 
All of the above
 

ANSWERS
1. 
d

2. 
f

3. 
True

4. 
d

 

Anesthesia

Wellington et al. Comparison of Ketamine-Xylazine and Ketamine-Dexmedetomidine Anesthesia and Intraperitoneal Tolerance in Rats, pp. 481-487
Primary Species: Rat (Rattus norvegicus)

SUMMARY: Ketamine-xylazine (KX) as an anesthetic/analgesic combination is frequently used in mouse and rat surgical procedures.  The focus of this study is to compare the combination anesthetic combination of KX with ketamine-dexmedotomidine (KD).  The comparison will extend after the administration of atipamezole (an alpha 2 antagonist) which will be given 30 minutes later.  40 male Wistar Hans rats were used in this study. Parameters examined were:   behavioral response to intraperitoneal (IP) injection of the anesthetic agents and normal saline (NS); time of onset of anesthesia; cardiopulmonary effects; time of recovery from anesthesia after the administration of atipamezole; blood concentrations of AST, ALT, and CK; and histopathology.
Results: When comparing IP injections of KX, KD, and NS, the reaction score for KX was significantly higher than KD, but KD had a significantly higher reaction score than NS (KX>KD>NS). Parameters for determining the onset of anesthesia between KX and KD was determined by the loss of onset of reflex responses (righting, ear pinch, palpebral, and pedal).  There was no significant difference. Cardiopulmonary effects of each of the combinations were measured using the heart rate, respiratory rate, and SpO2.  In both groups the heart rate dropped significantly beginning ten minutes after administration and lasted about 20 minutes after reversal with atipamezole.  Respiratory rate was lower in both KD and KX groups, but in comparison the respiratory rate was significantly lower in KX.  SpO2 was significantly lower in KD when compared to KX. Recovery from anesthesia after subcutaneous administration of atipamezole was significantly longer in KD. AST and ALT were both elevated when comparing KX, KD, and NS at 6, 12, and 24 hours post IP injection.  ALT and AST levels were significantly higher in KX when compared to KD at 12 and 24 hours post IP anesthetic injection. CK concentrations were increased when comparing IP injections between KX, KD, and NS. Three hours later the CK concentrations were at their maximum levels but by 12 hours later they were back to baseline levels. Muscle necrosis was larger in KD and KX when compared to NS administration (IP) but when comparing between the two anesthetic combinations KX was larger than KD.  When comparing muscle necrosis after the subcutaneous administration of saline and atipamezole, there was no significant difference.
Conclusion: KX and KD have a comparable level of anesthesia for a 30 minute surgical procedure.  The associated respiratory depression, bradycardia, and hypoxemia seen with KD are rapidly reversed with atipamezole.  Poor pain tolerance is seen by both combinations.  Muscle necrosis and transient increases of ALT, AST, and CK are seen with both anesthetic combinations.  IP administration of KD has better local tolerance than KX but provides similar quality and depth of anesthesia as KX.
QUESTIONS
1. True/False.  Atipamezole reverses only KD and not KX.

2. True/False.  There is more muscle necrosis seen with the subcutaneous injection of atipamezole when compared with normal saline.

3. True/False. KD and KX provides similar quality and depth of anesthesia.

4. True/False.  ALT and AST were higher in KX when compared to KD

5. True/False. CK levels were back to baseline levels 12 hours after anesthetic injection, no matter if KX, KD, or normal saline was given IP.

ANSWERS
1. False

2. False

3. True

4. True

5. True

Holve et al. Effect of Sedation with Xylazine and Ketamine on Intraocular Pressure in New Zealand White Rabbits, pp. 488-490

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: Xylazine-ketamine anaesthetic combinations are commonly used to sedate rabbits for experimental procedures. It has been reported that both of these drugs can cause effects on intra-ocular pressure (IOP). These effects may be increased or decreased depending on the drug used. The significance of this finding is that when performing procedures where an increase in IOP is a concern, investigators would not wish to exacerbate this risk by choosing sedation which increased pressure.  This study was carried out to ascertain the effects of these combinations on IOP and to also elucidate any effect of the route of administration (intramuscular versus intravenous). IOP was measured using an applanation tonometer at a number of time points following drug administration (up to 45 minutes post injection). IOP differences were compared to baselines values in both experimental groups.  Significant differences (decreases) in IOP were seen in the intravenously administered rabbits at most time points although this decrease appears to plateau around 20 min. For intramuscularly dosed animals IOP measures were also significantly decreased from baseline but the rate of fall of IOP across the time points was reduced compared to the intravenous group. 
QUESTIONS
1. T/F. Ketamine when administered alone has a tendency to decrease IOP

2. T/F. IOP is measured using a barometer

3. T/F. Ketamine/xylazine in combination decreases IOP

4. T/F. Ketamine/xylazine in combination has differing effects on IOP when administer by the intramuscular and intravenous routes. 

ANSWERS
1. F

2. F

3. T

4. F

Experimental Use
Yamaoka et al. Standard Electrocardiographic Data of Young Japanese Monkeys (Macaca fusucata), pp. 491-494
Domain 3: Research
Primary Species: Macaques (Macaca spp.)
 

SUMMARY: The authors propose that the Japanese Macaque is a potentially superior animal model for human electrocardiography and aimed to establish reference electrocardiographic values using a large number of animals of the species. The study was performed using ketamine anesthesia, versus telemetry or Holter monitoring, citing the International Conference on Harmonization supporting sedation for animal studies for delayed ventricular repolarization (QT interval prolongation).  The study performed 6-lead electrocardiograms on 104 Japanese Macaques (48 male; 56 female) with animals placed in dorsal recumbency as would be performed in human electrocardiography. Analysis of Lead II parameters included: heart rate, R-wave amplitude, QRS duration, PR interval, QT interval, T wave height, and mean electrical axis. A weak positive correlation of age and QRS duration was found and possibly associated with thickening of the myocardium as these animals age. All parameters except heart rate were found to be were similar to previous reports of Japanese and other macaques. P waves, R waves, and mean electrical axis did not differ between humans and Japanese macaques but wave amplitude in the macaques was approximately half that in humans which would be consistent with the smaller myocardial thickness.  The QT interval was consistent across age or sex and similar to other primate species although was longer than in previous studies of unanesthetized Japanese macaques and shorter than previous studies of anesthetized Japanese macaques. The results of this study can serve as normal reference data for sedated, young Japanese macaques. 

 

QUESTIONS
1.
Ventricular repolarization is characterized primarily by the:

a.    R wave amplitude

b.    PR interval

c.  
QT interval

d.    T wave height

2.  
T/F – Electrocardiograms obtained from subjects whose body positions differ during examinations cannot be compared accurately.

 

ANSWERS
1.  
c

2.  
T

 

CASE REPORT

Nagamine et al. Maternal Antibodies or Nonproductive Infections Confound the Need for Rederivation, pp. 495-498
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)
SUMMARY:  This is a case presentation that documents the rederivation of a mouse parvovirus (MPV)-contaminated transgenic mouse strain.  Serology and PCR testing of the surrogate dam showed it to be infected with mouse parvovirus strain 1 (MPV-1). Based on serologic testing, the rederived pups were also MPV-positive.  Despite MPV seropositivity, fecal PCR tests of the pups were negative, as were serologic results from direct-contact sentinels. Only one rederived pup survived, and this male was bred successfully. None of its mates or progeny seroconverted to MPV. At 14.5 months of age, the rederived male mouse was euthanized.  Tissues were collected and submitted for MPV testing with both serologic tests and PCR analysis of mesenteric lymph nodes results testing MPV-negative. Explanations for the rederived pups' MPV seropositivity include passive transfer of maternal antibodies or a nonproductive MPV infection. This case illustrates that although routine serological testing of surrogate mothers and pups is appropriate, any positive results should be further investigated by using additional diagnostic testing (fecal PCR or contact sentinels or both) prior to repeat rederivation.

QUESTIONS

1. Which one of the following best describes the placentation of Mus musculus?
a. Endotheliochorial

b. Syndesmochorial

c. Epitheliochorial 

d. Hemochorial

2. Which one of the following is responsible for transport of antibodies across cell membranes and the placenta?

a. TcR

b. FcR

c. IgD

d. TLR4

3. True or False: There are two parvoviruses recognized in mice, Mice minute virus (MMV) and Mouse parvovirus 1 (MPV). These viruses share significant homology among genes that encode 2 proteins, NS1 and NS2, but display variation among genes that encode structural capsid proteins, VP1, VP2, and VP3. VP2 contributes to significant antigenic and biologic differences among mouse parvoviruses.

ANSWERS

1. d.  Hemochorial

2. b.  FcR

3. True

