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Biology

Evans et al. Normal Organ Weights, Serum Chemistry, Hematology, and Cecal and Nasopharyngeal Bacterial Cultures in the Gray Short-Tailed Opossum (Monodelphis domestica), pp. 401-406
Tertiary Species: Other mammals

Domain 3: Research 

SUMMARY: There has been an increase use of the gray short-tailed opossum, Monodelphis domestica, in biomedical research.  This animal has become an important model for human diseases including immunological and neurological studies, diet induced hypercholesterolemia, and melanoma.  Lack of a mixed lymphocyte reaction has also made this opossum valuable in immunological research.   Even though this opossum is the first marsupial to be bred for use in research, there is little known about their natural flora nor potential for disease.   Nor is there updated information regarding the normal blood parameters and organ weight ranges for this animal.    A previous study determined that the majority of lesions found in clinically ill animals were found in the digestive system. However the intestinal flora of clinically normal animals has not been completely elucidated.   This study evaluated the clinically normal parameters of nasopharyngeal and cecal flora, blood values, and organ weights of clinically normal laboratory reared gray short-tailed opossums.   

All animals were determined to be clinically normal and were assigned, based on sex and age (less than one year, 1 to 2 years old, 2 to 3 years old) to one of six groups.   The animals were euthanized by carbon dioxide and blood collected via cardiac stick.  Organ weights (liver, spleen, kidneys, gonads, heart, and adrenal glands) were obtained from all adult (one year of age or older) animals.   Organ weight values were based on percentage of body weight.   The nasopharyngeal and cecal swabs were cultured and hematological and chemistry panels were performed on collected blood.  
The overall body weights of males were found to be significantly greater than those of females, however the percentage weight of kidneys and livers were greater in females.   Males were found to have a greater hemoglobin concentration, but the differential percentages of eosinophil and monocytes were greater in females.  There were also hematological parameters affected by age.  The non-adult group had more hemoglobin and mean corpuscular hemoglobin concentration compared to the 2 to 3 year old group.  RBC number, hematocrit, and other hematological parameters did not vary based on age nor sex.

In the evaluation of chemistry panels, it was found that the youngest animals had less total protein and an increase in alkaline phosphatase in comparison to the older animals.  Other levels such as albumin were not affected by age.  Males were found to have significantly higher phosphorus levels than females.  In  regards to the flora of this species, the bacteria isolated from the nasopharyngeal area were  Streptococcus viridians (50%), with Escherichia coli (35%) and coagulase-negative Staphylococcus (25%) also being found in the surveyed animals.  The predominant bacterium found in the cecal region was Escherichia coli (95%).  

Age and sex affects on certain blood values in this study were supportive of previously reported values, such as the increase in alkaline phosphatase in young (growing) animals and the increase in hemoglobin found in animals less than 1 year of age.   This study also found previously unreported differences, such as the lower total protein values of the youngest aged animals, and the affect sex has on the differential values of monocytes and eosinophils.   Establishment of a more accurate reference range of normal blood values, organ weights, and flora will provide valuable information to researchers and clinicians who work with the gray short-tailed opossum.

QUESTIONS:
1.  What is the genus of the gray short-tailed opossum?

a. Didelphis

b. Thylamys

c. Marmosa

d. Monodelphis

2.  The gray short-tailed opossum is a model for what type of hypercholesterolemia?

a. Diet-induced 

b. Familial

3. Which of the following enzymes is frequently found elevated in young growing mammals?

a. Alanine aminotransferase

b. Aspartate aminotransferase

c. Alkaline phosphatase

4. In some animals, as in this study, it has been found that hemoglobin has a lower affinity for oxygen in which sex?

a. Males

b. Females

5. In this study, the overall body weight and the percentage body weights of the liver was greater in males. T or F.
ANSWERS:  
1.
d. 
2.
a. 
3.
c. 
4.
b. 
5.
F

Bauer et al. Survey of Prevalence of Overweight Body Condition in Laboratory-Housed Cynomolgus Macaques (Macaca fascicularis), pp. 407-414

Domain 3: Research
Primary Species: Macaques
 

SUMMARY: Captive nonhuman primates, especially rhesus and cynomolgus macaques, have been observed to have excessive weight gain without diet changes.  These can be lead to obesity-related health concerns.  Both type 1 and type 2 diabetes mellitus occur in these macaques.  Currently there is no gold standard for measurement and identification of overweight nonhuman primates.  A body condition scoring (BCS) system has been developed.  This involves palpation of hips, pelvis, subcutaneous fat deposits and spinal and thoracic muscle mass in sedated animals.  While characteristics and effects of excessive weight gain in macaques have been documents, the effect of weight gain on management of colonies of single and group-housed macaques has not been documented.  Cynomolgus macaques are the most common nonhuman primate species used in North America.  The authors prepared a survey to assess the prevalence of overweight cynomolgus macaques in North American research facilities.  Both short and long-term facilities as well as breeding colonies were surveyed.

Overweight macaques were defined as animals weighing 10- 40% more than their ideal weight.  They were identified at 12/13 facilities of the 13 facilities responding to the survey.  The main strategy described to reduce weight was calorie restriction.  10 of the 13 facilities included blood glucose levels as part of routine biochemistry blood work for health monitoring.  Body weight was also utilized as part of the animal assessment program at all facilities surveyed.  All facilities reported feeding animals a standard commercially prepared monkey chow twice daily.  Supplementation with fresh fruit and/or vegetables was also provided.  Additional food enrichment items were also given at all facilities to some percentage of animals.  Most respondents (80%) felt that social status was associated with risk of overweight body condition.

The respondents’ cynomolgus macaque populations were mainly comprised of juvenile to young adult animals between 1- 9 years old, and most (10/13) reported few overweight animals.  However, even with the low numbers of respondents, the response represented at least 300 overweight animals.  In the facility with the highest prevalence, the majority of the animals reported as overweight were between 10-20 years old (mature adult). Most facilities used calorie restriction to reduce weight in overweight animals.  In a long-term study in rhesus macaques, the onset of cancer and cardiovascular disease was decreased by 50%, and age-related brain atrophy was decreased in calorie-restricted animals compared with controls.  

The authors’ results indicated that the overall prevalence of overweight animals was low in the surveyed population.  However, the authors reported that the absolute numbers of animals overweight was significant.  The lower prevalence may be due to the young age of the animals housed at respondents’ institutions.  Overweight animals were reported more frequently than expected in animals between 5-9 years.  This raises questions about whether these animals were previously reported, or whether genetics from purpose-bred macaques may be involved.  Although most respondents felt that social status had an effect on weight, little information has been published.  However social status may need to be included in health records and assessing changes in body condition.  

QUESTIONS: T/F

1.
Most North American facilities housing cynomolgus macaques recognize the importance of tracking body condition.  

2. 
Obesity is not a leading health problem in most facilities housing cynomolgus macaques, with 8/11 facilities reporting <3% of their population overweight.

3.
A common method to decrease excess weight in cynomolgus macaques is calorie restriction, which also has been shown to have beneficial health effects.

4. 
Body weight tracking and BCS are used to monitor weight status of macaques.

5.
Facilities housing middle-aged macaques (older than 10 years) or long-term maintenance colonies had an increase in overweight animal prevalence. 
ANSWERS:  
1. T

2. T

3. T

4. T

5. T

Reproduction

Takeo et al.  Short-Term Storage and Transport at Cold Temperatures of 2-Cell Mouse Embryos Produced by Cryopreserved Sperm, pp. 415-419
Domain: 3. Research – K5. Genetic modification/engineering technology including application of molecular biology techniques
Primary Species: Mouse
SUMMARY: This study was performed to demonstrate the successful application of cryopreservation and transport of mouse embryos under cold (unfrozen) conditions.  Transportation of live animals to researchers worldwide involves significant risks to the animals, whereas the transportation of sperm, oocytes, or embryos would be much less catastrophic if lost.  C57BL/6JJcl mice were used as sperm and oocyte donors, and ICR mice as recipients.  The sperm from the C57 mice was preincubated in a modified Krebs-Ringer solution which contained methyl B-cyclodextrin, cryopreserved for 5 days in liquid nitrogen, then thawed for in-vitro fertilization.  24h following insemination, the 2-cell embryos were placed into refrigerated storage for 24, 48, or 72h, then cultured at 37 deg C for 72h and their developmental rate was calculated.  2-cell embryos were shipped to other institutions in a box with a temperature data logger and maintained at 4 +/- 1.5 deg C.  The recipient institutions utilized the embryos upon arrival by implanting into pseudopregnant mice, and developmental rates (number of live young) were recorded.  The fertilization rate and survival rates of the sperm and the cold stored embryos were good/comparable to other methods (frozen/thawed).  The limitation of this transport system was a time of 52h from packing to implantation.  The recommendation was to implant embryos immediately upon arrival by knowing the exact receiving date, preparing pseudopregnant females in advance.

QUESTIONS:

1. T / F.   The cold storage technique yielded a developmental rate that was greater than 50%.

2. T / F.   Fertilization rates of frozen/thawed sperm are generally greater than that of fresh sperm.

ANSWERS:

1. F 

2. F

Sztein et al.  Refinements in the Cryopreservation of Mouse Ovaries, pp. 420-422

Primary Species: Mouse (Mus musculus)
Task 9:  Collaborate on the Selection and Development of Animal Models; K3 - Genetic manipulation technology, including applications of common molecular biology techniques (e.g., PCR, blots, ELISA); K8
 - Techniques for Replacement, Reduction and Refinement of animal models (e.g., longitudinal studies, non-invasive monitoring, alternatives to whole animal use)

SUMMARY: The goal of this study was to design a practical ovarian freezing method that approximated the methodologies routinely used for the cryopreservation of embryos.  This goal is was important due to the fact that cryoperserved embryos are frozen in straws where mouse ovarian tissue historically has been cryoperserved in glass vials.  The author’s also employed a 2-step freezing method using an alcohol-based rate controlled freezer straws to match the cryopreservation procedure used to freeze embryos and sperm.

The authors describe a new technique for cryopreserving mouse ovaries by using 0.5-mL straws. In this paper, the author’s stat that one advantage of this method is that it uses the same controlled-rate freezer and programming routinely used for the cryopreservation of mouse embryos. Ovarian cryopreservation has been demonstrated to be a valid option for banking mouse genetic resources. Unlike frozen embryos, cryopreservation of ovarian tissue preserves haploid gametes. Despite this limitation, ovarian cryopreservation is the only technique that can be used to preserve oocytes from aged or problematic breeders. This advantage is especially important in situations where the only males available in the line are infertile, aged, or problematic breeders. 

Methods (Page 420): Orthotopic surgical implantation technique was used as previously described (Ref. 13).  Ovaries from C57BL/6N mice were transferred into C57Bl/6-cBrd/cBrd/Cr (albino) female mice. These mice were later mated to an albino or black male mouse to determine the genetic influence on the progeny.

Using a 0.5-mL French straw loaded in the same way as for embryo freezing (for example, the one-step dilution method) with 1 M sucrose as an osmotic buffer and 2 M propylene glycol as the cryoprotectant containing the ovary sample, we further standardized the 2 methodologies. Ovarian cryopreservation has been demonstrated to be a valid option for banking mouse genetic resources. Unlike frozen embryos, cryopreservation of ovarian tissue preserves haploid gametes. Despite this limitation, ovarian cryopreservation is the only technique that can be used to preserve oocytes from aged or problematic breeders. This advantage is especially important in situations where the only males available in the line are infertile, aged, or problematic breeders. 

Results and Conclusions: 11 ovarian halves were cryopreserved in straws and stored under liquid nitrogen. Straws containing the frozen ovarian halves were thawed in a water bath at room temperature and the recovered ovaries orthotopically implanted into 11 recipient female mice; 8 of the 11 frozen ovarian halves resulted in functional ovaries. The 73% pregnancy rate resulted in a total of 53 pups born, of which 38 (72%) were generated from cryopreserved ovaries. See Table 1.The advantage of this new method of ovary cryopreservation is that it uses the same controlled-rate cooling program designed from embryo preservation.  The author’s emphasize that by using the same cooling program for ovarian tissue as that for embryos, and by freezing ovarian tissue in straws rather than vials, both genetic resources can be prepared at the same time.  This process would save time and has yielded better results (birth of live young carrying the genetic traits)

QUESTION:
1: What were the major advantages of the controlled–rate cooling method of cryopreservation of mouse ovaries?

a. Longer preservation times

b. Using the same cooling program for ovarian tissue as that for embryos, and by freezing ovarian tissue in straws rather than vials, both genetic resources can be prepared at the same time.
c. Decreased number of offspring produced after the procedure.
d. Decreased implantation success rates.
ANSWER:
b. Using the same cooling program for ovarian tissue as that for embryos, and by freezing ovarian tissue in straws rather than vials, both genetic resources can be prepared at the same time.
Goulding et al.  The Effects of Perioperative Analgesia on Litter Size in Crl:CD1(ICR) Mice Undergoing Embryo Transfer, pp. 423-426

Domain 3: Research; Task 3 – Advise and consult with investigators on matters related to their research

Primary Species -  Mouse

SUMMARY: Embryo transfer (ET) is a common reproductive technique used in mice, and may be used for rederiving colonies, genetically engineering mice, in vitro fertilization, or a variety of other activities.  ET involves surgically opening the abdominal cavity of recipient mice to isolate the uterus and inject donor embryos.  Such a procedure is considered a major survival surgery, and should include the use of analgesics unless scientific justification can be provided for withholding pain relieving substances.  Many investigators express a concern about using common analgesics, such as opioids or NSAIDs, in ET experiments for fear that use of such drugs will interfere with acquiring viable offspring.  In this report Crl:CD1(ICR) recipient mice implanted with embryos from C57BL/6NCrl donors also received also received analgesic treatment with either flunixin meglumine (an NSAID) or buprenorphine (an opioid), and reproductive results were compared against control animals receiving only drug vehicle (e.g. saline).  Reproductive parameters measured included pregnancy rates and percentage of transplanted embryos resulting in live mouse births.  No significant differences were detected in any variable regardless of analgesic or saline treatment.  The results of this study indicate that reproductive performance is not an adequate justification for withholding analgesic treatment in mouse embryo transfer procedures.

QUESTIONS:

1. What is the mechanism for analgesia from NSAIDs like flunixin meglumine?

2. What is the mechanism for analgesia from opioids like buprenorphine?

3. According to the Guide what is the definition of a major survival surgery?

ANSWERS:

1. NSAIDs inhibit the Cyclooxygenase (COX) enzyme that converts arachadonic acid into pro-inflammatory prostaglandin molecules, and helping prevent inflammation and subsequent pain.  NSAIDs work primarily at the site of inflammation.

2. Buprenorphine is a partial mu receptor agonist.  Activation of mu receptors in the brain reduces the perception of painful stimuli.  Opioids have little if any anti-inflammatory actions.

3. A major survival surgery is defined as:  Surgery that penetrates and exposes a body cavity or produces substantial impairment of physical or physiological function.

Husbandry

Konkle et al. Environmental-Enrichment-Related Variations in Behavioral, Biochemical, and Physiologic Responses of Sprague-Dawley and Long Evans Rats, pp. 427-436

Domain 3: Research

Primary Species: Rat

SUMMARY: The behavioral, biochemical, and physiologic consequences of 6 wk of environmental enrichment were evaluated in male Long Evans and Sprague-Dawley rats and compared with those of rats in standard single-housing conditions. Standard housing provided little or no social or physical stimulation whereas environmental enrichment (EE) comprised group housing for 8 h daily in a 3-story cage equipped with novel stimuli. The purpose of these studies was to evaluate the effects of EE on several indices such as rate of weight gain, adrenal gland weight, and plasma cortisone levels after enrichment and in response to an acute stressor, sucrose intake and preference, and brain-stimulation reward and force swimming test (FST) behaviors-in Long Evans and Sprague-Dawley rats. In forced swimming tests, active behaviors (diving, swimming with struggling and climbing) tended to dominate over passive behaviors (sinking, floating) in both groups and outbred rat stocks (especially in enriched groups) on the first day. These behaviors were replaced with maintenance behaviors such as grooming and swimming without struggling on the second exposure, with enriched Long Evans rats showing the largest decline in activity. The 6-wk enrichment period was associated with an increase rate of body weight gain, higher basal plasma corticosterone levels, and a faster recovery (return to baseline levels) of corticosterone after stress (brief restraint). In conclusion, enrichment experience in adulthood has measurable effects on several physiologic and behavioral indices in rats. The data support the claim that environmental enrichment may render animals more resilient to challenges.

QUESTIONS: 

1.
T or F: increased plasma corticosterone may not necessarily reflect a negative condition but may allow the organism to better adapt to new situations

2.
T or F: the chronic novelty and accrued sensory and cognitive experience associated with an enrichment paradigm may allow animals to be more resilient in the face of subsequent challenges

ANSWERS:

1.
T

2.
T

Health Surveillance
Filipovska-Naumovska et al.  Serologic Prevalence of MPV1 in Mouse Strains in a Commercial Laboratory Mouse Colony Determined by Using VP1 Antigen, pp. 437-442
Task 1 - Prevent, Diagnose, Control, and Treat Disease

Primary species: Mouse


SUMMARY: A mouse parvovirus, MPV1f, has been identified by the authors in a commercial laboratory mouse colony in Australia. Murine parvoviruses that have been identified and characterized include:

· Minute virus of mice (MVM) 

· Mouse parvovirus 1 (MPV1): MPV1a and MPV1b (from a murine cytotoxic T-cell line) and MPV1c and MPV1e (naturally infected laboratory mice) 

· MPV2

· MPV3

· MPV4

· MPV5

MPV1 is considered an important pathogen of laboratory mice, causing dysfunction of T lymphocytes and altering the pattern of graft and tumor rejection. The infection had not been detected by using an rNS1 parvovirus ELISA antigen even though the virus was genetically similar to other MPV1 variants reported previously. A recombinant biotinylated protein based on a truncated VP1 protein of the MPV1 strain was produced and used as antigen for ELISA and Western immunoblots to detect virus infection and determine the seroprevalence of infection in a colony of approximately 45,000 mice. Antibody-positive mice were detected in 8 of 11 rooms sampled, indicating that infection was widespread in the facility. Antibody was detected in 16.2% of 1161 sera obtained from 20 strains of mice. The number of samples (100 or greater) obtained per room was based on a 99% probability of detecting at least 1 seropositive mouse in the population if present at an expected prevalence of 5%, however this figure assumes three things:
1. All animals tested were uniformly susceptible to the virus

2. All infected animals would respond serologically 

3. All strains in the same room were uniformly susceptible

Seroprevalence varied among mouse strains (0% to 53.4%), suggesting genetic variation in the susceptibility of mice to MPV1 or in their antibody response to infection, as has been reported previously in experimentally infected mice. Seroprevalence was high in some inbred strains, including DBA/2JArc and the random-bred strains Hsd:NIH and Arc:Arc(s). Antibody was not detected in C57BL/6J strains, and BALB/c strains showed low seroprevalence of MPV1f. However, caution needs to be exercised in the interpretation of the serologic data from naturally infected mice. Experimental infection with MPV1f demonstrated that mice of C57BL background can develop antibody detectable by using serologic tests. BALB/c mice experimentally infected developed a prolonged infection and antibody response; the antibody response, however, was not detected or detected in only a few mice when ELISA with recombinant virus protein antigens were used but was detected in a majority of infected mice when an MVM–MPV immunofluorescent assay was used.
QUESTIONS:
1. 
MPV1f originated from

a. Murine cytotoxic T-cell line

b. Murine B-cell line

c. Murine tumour cell line

d. Naturally infected laboratory mice

e. None of the above
2. 
True or False. 100 samples per room gives a 99% probability of detecting at least 1 seropositive mouse in the population if present at an expected prevalence of 5% only if all animals tested were not uniformly susceptible to the virus.
3. 
Of the following list, what is the mouse strain that poses difficulties of MPV antibody detection on ELISA tests?

a. DBA/2

b. BALB/c

c. C57BL/6

d. Hsd:NIH

e. Arc:Arc

ANSWERS:
1. 
d

2. 
False

3. 
b

Filipovska-Naumovska et al.   Strain- and Age-Associated Variation in Viral Persistence and Antibody Response to Mouse Parvovirus 1 in Experimentally Infected Mice, pp. 443-447

SUMMARY: This experiment was performed to explore the effect of strain and age on the detection of mouse parvovirus 1f serologically and in the tissues.  
Strains used (4 and 8 weeks of age) (80 mice per strain):
Arc:Arc(s)

C57BL/6J

BALB/cArc

BALB/c-Foxn1nu/Arc

The inoculum was prepared by using tissue from the spleen and contents of  the large intestines from 50 Arc:Arc (s) female juvenile mice that had been experimentally infected with MPV1f.  The spleens were collected 7 days after infection, suspended in PBS to a final volume of 50ml, homogenized , and then stored at -80 degrees Celsius.   After the homogenate was thawed, the supernatant was removed after being centrifuged twice. The large intestinal contents were homogenized in 150ml of sterile PBS and centrifuged, after the cellular debris was removed, the two supernatants were pooled together and stored at -80 degrees Celsius. The pooled inoculum solution was thawed and tenfold serial dilutions in PBS were made to determine the ID50.  0.1ml of the dilution was orally inoculated to 5 juvenile Arc:Arc(s) mice and housed separately.  10 days post inoculation the spleens were collected from the juveniles and the virus was again isolated. This is the dose that was used to administer oral gavage to the mice in the experiment, it was determined that the ID50 was 10 3.32 viral particles per 0.1ml.

Samples (blood, splenic tissue, and large intestinal contents) were taken prior to inoculation and then twice weekly for the first 6 weeks, then once weekly for the next 4 weeks, and finally once monthly until the end of the experiment (305 days post-inoculation).  At each time point at least 3 animals were used from each group.  The parvo  ELISA antigens used to detect the presence of parvo antibodies  were the recombinant nonstructural protein 1(rNS1), recombinant virion (capsid) protein 1 (rVP1), and rVP2.  The rNS1 is considered to be a generic antigen for detecting all the murine parvoviruses, whereas, rVP2 is considered specific for the differential serodiagnosis of minute virus of mice and MPV1.  The presence of viral DNA in the tissues was determined by a MPV1- specific PCR assay.

There were no clinical signs seen in the virus- infected males. 

In relation to the detection of antibodies using the ELISA and Western immunoblotting assay with the rVP1 protein.  Antibodies from the Arc: Arc(s) and the C57BL/6J infected mice at both age groups were detected.  Seroconversion was first detected in the Arc:Arc(s) mice 10 days post- inoculation at both ages, whereas the antibody was first detected  at 17 days post and 14 days post- inoculation in the C57BL/6J Arc mice of the juvenile and adults, respectively. 

Regardless of age in the Arc:Arc, all mice were sero-positive from 65 to 305 days post- inoculation.  In the juvenile C57Bl/6J Arc mice , the number of  sero-positive animals increased gradually until all animals were sero-positive 52 days post.  After 52 days, the number of sero-positive started to decline, although some did remain positive until day 305 post-inoculation.  In the adults of the same strain, the antibody was detected from day 17 post up until day 125, but not thereafter.  The BALB/c crosses did not detect an antibody response to the rVP1 MPV1 ELISA antigen in either age group.

When sera from 62 known MPV- infected BALB/cArc mice that tested negative to rVP1 ELISA were tested using the rVP2 MPV1 ELISA only two yielded positive results.  When those 62 samples were tested with the rNS1 ELISA all were negative.  In addition 6 sera from MPV1-infected  BALB/c-Foxn1nu/Arc mice that tested negative with the rVP1 MPV1 ELISA were also negative when tested with both the  rNS1 MPV1 ELISA and the rVP2 MPV1 ELISA.  

 5 Arc:Arc(s) positive control samples all tested positive by rVP2 MPV ELISA but the rNS1 Parvo ELISA failed to detect any antibodies in those same samples.

When examining age and strain on the detection and persistence of viral DNA.  MPV1f viral DNA was detected in all mouse strains of both age groups except the C57BL/6JArc mice inoculated as adults.  The virus was detected 3 days post-inoculation in both age groups of the BALB/cArc and the Arc:Arc(s).  It was not detected until 10 to 17 days post-inoculation in the BALB/c-Foxn1nu/Arc of both age groups and not until 21 days post-inoculation in the juvenile C57BL/6J Arc mice.
The viral DNA was generally detected at the same time in the spleen and in the large intestines but in the BALB/c-Foxn1nu/Arc the viral DNA was first detected in the large intestines. 

The viral DNA persisted longer in the spleen than in the large intestines.  In the juvenile BALB/cArc and C57BL/6JArc mice the virus was detected in the spleen for 242 and 24 days, respectively.  In the adults of the same two strains the virus was detected in the intestinal contents for 55 and 17 days, respectively.

These findings suggest that a negative antibody response does not necessarily mean that a mouse has not been exposed to the MPV1f virus.  In the case of the BABLB/C crosses there were no antibodies detected but the viral DNA was recovered in tissues.  Conversely, no viral DNA was recovered from the adult C57BL/6J mice but the antibody was detected.

BALB/cArc mice are the most susceptible of the tested strains toMPV1f infection based on duration of persistence of viral DNA but their inability to detect seroconversion by ELISA make them unsuitable for sentinel usage. ARC:ARC mice were the ideal mice to be used as sentinels because of the highest yield of detectable seroconversion for MPV1f (detectable by at least 10 days post-infection); the earliest and most prolonged response; and  because they have no age-associated differences in susceptibility to infection.

QUESTIONS:
1.  T/F:  A negative antibody response to MPV for seroconversion in the BALB/cArc means that the mouse is negative for exposure to MPV1f. 

2. T/F:  If there is no viral DNA detected by PCR analysis then the animal was never exposed to the MPV1f.

3. Of the following which mouse is a better sentinel?

A. BALB/cArc 

B. C57BL/6J  

C. Arc:Arc(s)

D. BALB/cFox1nu/Arc
ANSWERS:
1. F

2. F

3. C

Experimental Use
Burkholder et al. Comparison of Carbon Dioxide and Argon Euthanasia: Effects on Behavior, Heart Rate, and Respiratory Lesions in Rats, pp. 448-453
SUMMARY
Introduction:  This study was to compare responses to euthanasia with gradual fill CO2 (10% of the volume of the chamber each minute) or rapid fill argon gas (50% of the volume of the chamber each minute) looking at heart rate, behavior, vocalization and histology.

 

Materials and Methods:  16 male Sprague-Dawley rats were implanted with abdominal telemetry devices that recorded core body temperature, heart rate and activity.  The rats remained individually housed in their home cages which were moved into the euthanasia chamber 24 hours prior to data collection.  They all were placed in the euthanasia chamber for baseline recordings using O2 delivered at a flow rate that match the displacement of either argon or CO2.  A week later the protocol was repeated for exposure to either argon or CO2 until euthanasia was achieved.  Behavior was monitored and scored via video recording.  The concentration of the gases, temperature and ultrasonic vocalization within the chamber was also measured.  Pathology of the lungs, nares, brain and adrenals was performed.

Results and discussion:  As the concentration of CO2 increased the heart rate of the rates decreased.  There was no significant change in heart rate of the rats exposed to argon.  Rats showed adverse behaviors to argon before loss of consciousness, including hyper-reflexia, seizures and gasping.  The authors concluded that these behaviors suggest that rats experience distress during euthanasia with argon.  None of the rats produced ultrasonic vocalization during the euthanasia experiment.  Rats exposed to CO2 did not show behavioral signs of distress.  This study used a more gradual gas displacement of CO2 than that which is currently recommended (10% per minute vs. 20% per minute) and the rats lost consciousness when the CO2 concentration was 21%.  Previous studies using 20% displacement per minute report loss of consciousness at 30% CO2 concentration.  Humans report CO2 being painful at 50% concentrations due to the formation of carbonic acid on the mucous membranes.  Rat pain receptors have been reported to respond at 37-50%.

The time to loss of consciousness using this slower CO2 displacement rate was 156seconds versus 106seconds with the 20% displacement.  

The authors suggest that aversion to CO2 exposure may be minimized using this slower displacement rate.  They also suggest that argon at a concentration sufficient to cause death is stressful to rats as a sole euthanasia agent.

The lungs of all rats exhibited mild hemorrhage in the alveoli.  There were no other significant pathologic lesions.

QUESTIONS:

1. The CO2 displacement rate of 10% used in the study resulted in an increased time to euthanasia, but did not produce behavioral signs of distress in Sprague-Dawley rats, T/F?  

2. Argon at 50% displacement rate for euthanasia resulted in behavioral abnormalities including seizures and agonal gasping, T/F? 

ANSWERS:

1. True

2. True
Alves et al.  Anesthesia with Intraperitoneal Propofol, Medetomidine, and Fentanyl in Rats, pp. 454-459

SUMMARY: The authors report that they have previously found intraperitoneal (IP) anesthesia with propofol combined with medetomidine and fentanyl to be safe and effective in mice. The purpose of the study at hand was to evaluate the efficacy of this combination in rats. Ten combinations of these agents were evaluated. The medetomidine was subsequently reversed with atipamezole. Parameters evaluated were depth of anesthesia, induction time, loss of pedal withdrawal reflex, pulse rate, respiratory rate, duration and quality of induction, surgical anesthesia, and recovery. Regarding the combination of propofol and medetomidine (without fentanyl), surgical anesthesia (assessed by a loss of pedal withdrawal reflex) was difficult to achieve. The addition of fentanyl to these two agents increased analgesia, making it possible to achieve a surgical plane of anesthesia. The authors found the combination of propofol (100 mg/kg), medetomidine (0.1 mg/kg), and fentanyl (0.1 mg/kg) IP to be a safe and effective combination providing a surgical window of 25 minutes and restraint for 30 minutes with rapid recovery after the administration of atipamezole. 
QUESTIONS:

1. How does atipamezole reverse the effect of medetomidine?   

2. Most current injectable anesthetic protocols for rats are associated with prolonged sedation with full recovery of consciousness taking perhaps several hours. T/F   

3. Medetomidine combinations (e.g. combined with ketamine or fentanyl) have the advantage of faster recovery due to medetomidine reversal with atipamezole. However, ketamine combinations are associated with low-quality recoveries and the combination of medetomidine with only an opiate such as fentanyl tends to require a high dose of each to achieve anesthesia leading to adverse side effects (respiratory depression and polyuria) during the anesthetic episode. T/F     

4. Although the use of inhalant anesthetics in rodents has become widespread, some procedures may not be amenable to the use of inhalant anesthetics (e.g. some orpoharyngeal procedures). T/F  

ANSWERS:

1. Medetomidine is an alpha 2 agonist and atipamezole is an alpha 2 antagonist

2. True

3. True

4. True 
Goulet et al.  Eugenol Anesthesia in African Clawed Frogs (Xenopus laevis) of Different Body Weights, pp. 460-463

Primary Species: African Clawed Frogs (Xenopus laevis)

SUMMARY: The objective of this study was to evaluate the use of eugenol, clove oil extract, as an anesthetic in xenopus frogs. Their focus was to determine the duration of surgical anesthesia in frogs of different body weights relative to exposure time in a eugenol [350 uL/L] bath. 

Two groups of female frogs weighing ~7.5 grams (small frogs) and ~29 grams (medium frogs) were used. The small frogs were immersed in the solution for 5 minutes; the medium frogs for 10 minutes. Afterwards, frogs were rinsed and placed in purified water. Data from large frogs was acquired from a previous study. 

CNS depression was evaluated using the acetic acid test (AAT), withdrawal reflex, righting reflex, heart rate and blood oxygen saturation via pulse oximetry. Surgical anesthesia was evaluated using skin and abdominal incisions.

QUESTIONS:

1. Surgical procedures in xenopus frogs using eugenol should be performed within how many minutes of immersion in a 350 uL/L bath?

2. How long does analgesia last after bath immersion?

3. Was there a decrease in heart rate or oxygen saturation in frogs after being immersed?

4. What effects does eugenol have on the CNS enabling its anesthetic and analgesic ability?

5. Should body weight be taken into account when using eugenol as an anesthetic?

6. Have other routes of administration been successful in producing surgical anesthesia?

ANSWERS:

1. Surgical anesthesia lasts fifteen minutes for small frogs (~7.5 g) after 5 minutes immersion; thirty minutes for medium frogs (~29.2 g) after 10 minutes immersion and large frogs (~111.7g) after 15 minutes immersion.

2. Thirty (30) minutes in all frogs

3. Heart rate was decreased in small and medium frogs, but not large. There was no significant effect on oxygen saturation.

4. Eugenol blocks both sodium voltage-gated channels and the vanilloid receptor TRPV1, all of which are implicated in the transmission of painful stimuli. Eugenol also activates inhibitory channel GABA responsible for CNS depression similar in most anesthetics. 

5. Results suggest that body weight should be taken into account because of the relationship of body surface and drug absorption. 

6. Other routes have not successfully induced surgical anesthesia in xenopus.

Meyer et al.  Comparison of Telemetry and High-Definition Oscillometry for Blood Pressure Measurements in Conscious Dogs: Effects of Torcetrapib, pp. 464-471

SUMMARY: This study compared torcetrapib-induced blood pressure (BP) changes simultaneously obtained by high-definition oscillometry (HDO) and telemetry.  Torcetrapib is an agent that has been previously shown to significantly increase blood pressure in dogs.  Six male beagles received single oral doses of vehicle or torcetrapib at 10 or 30 mg/kg.  Blood pressure measurements were then obtained simultaneously by HDO and telemetry from 2 hours before dosage until 7 hours afterward.  HDO measurements were obtained from the coccygeal artery at the tail base. Dogs were then allocated into subgroups based on temperament and baseline MAP (less than 110 mm Hg and 110 mm Hg and greater).

Systolic, diastolic and mean arterial pressures (MAP) and heart rate were compared using Altman-Bland agreement analysis.  Both methods demonstrated high precision.  HDO recordings had higher variability for all parameters and a positive bias for all pressures.  

Both methods detected similar maximal increases in MAP with 30 mg/kg torcetrapib and no significant effects were noted on heart rate.  Torcetrapib elicited a dose-dependent increase in BP in dogs with a baseline MAP of less than 110 mm Hg.  Increases were maximal with the 10 mg/kg dose in the group with MAP greater than 110 mm Hg and dose-dependent increase was not observed.  BP changes were influenced by animal temperament, meaning HDO results must be interpreted with caution.

HDO may provide a useful and accurate measure for noninvasive BP measurements in canine studies.

QUESTIONS:

1.
What is the effect of torcetrapib administration in dogs?

2. 
True or False: manual restraint of dogs for HDO blood pressure measurement can lead to fluctuations in BP and heart rate.

3. 
In this study, which of the following factors do the authors mention that could have affected the hemodynamic data collected?

a.
Comparisons between peripheral (HDO) and central (telemetric) BP measurements have been shown to be poorly correlated.

b.
Comparison of simultaneous pressures obtained from different anatomic sites may have contributed to the positive bias with HDO pressure determinations

c.
The exact mechanism of the long-lasting increase in BP elicited by torcetrapib has not been identified

d.
A possible cumulative effect from repeated handling of the animals for HDO measurements may have affected the data.

e.
All of the above

4.  
What location was used for HDO measurements in the dogs on this study?

ANSWERS:

1. 
Increased blood pressure
2.  
True
3. 
e. All of the above

4.  
Coccygeal artery at the tail base

Barka et al.  Surgical Approaches to Vascular Access for Large-Caliber Devices in Preclinical Research Models, pp. 472-474

Role Delineation: Task 9/K 7

Primary species: Sus scrofa

Secondary species: Ovis aries

SUMMARY: The objective of the study was to describe surgical percutaneous vascular access options for large-caliber devices and results for surgical access sites in preclinical swine and sheep model that approaches to lower and upper limb vasculature in humans. The surgical approach to the brachiocephalic trunk was developed in miniature swine to mimic upper limb or neck access, whereas the abdominal aortic approach was developed in sheep and conventional swine to mimic lower-limb vasculature in humans. All animals undergoing surgery were prepared aseptically and aseptic technique was used throughout the procedures. Swine were anesthetized with a combination of dissociative anesthetic and tranquilizers, an anticholinergic agent, and narcotic analgesic as premedication and maintained on isoflurane under mechanical ventilation throughout the procedure. After anesthesia, swine received ketoprofen, buprenorphine, and fentanyl transdermal patches. Sheep were premedicated with morphine, induced with propofol and maintained with isoflurane under mechanical ventilation. Sheep recovering from surgery received ketoprofen, buprenorphine, and fentanyl transdermal patches.  

Thoracotomy approach to the bracheocephalic trunk was performed with the animal in dorsal recumbency and the left forelimb retracted caudally.  An incision was made over the thoracic inlet. The ligamentous structures were transected along the midline of the costochondral junction of the first left rib to allow access to thoracic cavity. Deep to the jugular confluence the bracheopcephalic artery was isolated from surrounding tissues. Without penetrating the intimal layer of the vessel two purse string sutures in a double diamond technique were placed on the ventrocranial aspect of the bracheocephalic artery.  Temporary tourniquets were applied to the purse string sutures for hemostasis. An introducer needle was used to puncture the vessel in the center of the purse string, and a guide wire was threaded through the needle. The needle was withdrawn and an 18-French introducer sheath with dilator was threaded over the wire leaving the introducer sheath in place after removing dilator and wire. Then the introducer sheath was removed while tension was applied to the tourniquets for hemostasis and the purse strings were tied. Special considerations were given for closure of the incisions, verification of the integrity of the pleural vacuum, closure of dead space, and stabilization of the first rib. Skin closure was dressed with an antibiotic barrier ointment.

To perform the laparotomy to the abdominal aorta the animal was prepared in right lateral recumbency. Incision was performed in the area between the ilial crest and the last rib just ventral to the transverse spinous process. The retroperitoneal space was accessed by gently packing abdominal content ventral and cranially. The abdominal aorta was dissected, and a section of 3 cm was isolated between umbilical tape loops on tourniquets. Two purse string sutures in a double diamond technique were placed without penetrating the intimate layer of the vessel.  The same technique as described before was applied with a 22-French introducer sheath leaving in place. A 12-mm valve less port was placed caudally to the laparotomy site with blunt dissection technique to facilitate a less acute approach angle to the aorta and to simulate a comparable low-angle which would be present with femoral access in humans. After the intervention, the introducer sheath was removed and the purse strings were tied.
14 miniature pigs have been used for the brachiocephalic approach. Two swine developed complications unrelated to the access technique and did not recover from anesthesia. The remaining 12 animals were monitored for

45 days, after which they were euthanized and underwent necropsy demonstrating that access site and surgical site were unremarkable. The results of brachiocephalic approach demonstrated a novel and effective technique for transluminal delivery of large caliber devices in a preclinical model.

For the abdominal aortic approach 21 nonsurvival and 2 survival surgeries have been performed. In all 21 cases, access with hemostasis was achieved. In 2 nonsurvival cases tears along the aortic wall outside of the preplaced purse strings required repair after removal of the introducer and caused reduced distal perfusion.

The authors recommend that the approach angles and the vessel tortuousity of the both techniques should be considered when selecting appropriate preclinical models. Access very close to the vessel walls is possible with brachiocephalic technique using a short device, meanwhile the laparotomy approach is approximately 20 cm deep from the skin to the vasculature, and even with the caudal port, the angle between the device and the vessel is typically 45 to 55 degrees creating technical challenges.

QUESTIONS:
1.
T/F: The approach angles and the vessel tortuousity of both techniques, thoracotomy approach to the bracheocephalic trunk and laparotomy approach to the abdominal aorta, should be considered selecting appropriate preclinical models.

2.
T/F:  The surgical approach to the brachiocephalic trunk was developed in miniature swine to mimic upper limb or neck access whereas the abdominal aortic approach was developed in sheep and conventional swine to mimic access to lower-limb vasculature in humans.

3.
Which of the two approaches demonstrates a novel and effective technique for transluminal delivery of large-caliber devices in a preclinical model?

A.
Laparotomy approach to the abdominal aorta

B.
Thoracotomy approach to the bracheocephalic trunk

ANSWERS:
1.
T

2.
T

3.
B

Maguire et al.  Modified Skin-Window Technique in Cynomolgus Macaques (Macaca fascicularis) for Assessing Neutrophil Extravasation, pp. 475-479

Domain 3 – Research

TT3.2. research methods and equipment 

SUMMARY:  A skin-window technique used in humans was adapted for the use in Cynomolgus macaques to investigate neutrophil extravasation during the acute inflammatory response. Systemic methotrexate and local application of recombinant C5a was used to modulate neutrophil extravasation. 4 ketamine-anesthetized monkeys had skin windows created by mildly abrading the skin on both forearms and overlaying the abrasions with filter paper either saturated in saline or rCa5 for 6 hours. On day 2, the monkeys received 4.5 mg methotrexate IM 2.5 hours before new skin windows were made and treatment with saline or rC5a were repeated on new forearm sites on each monkey. The filter papers were then analyzed for albumin, neutrophil number, and IL8. Day 1 albumin levels did not differ between groups, indicating consistent abrasion. Day 2 filter papers showed reduced neutrophil extravasation and IL 8 levels compared with those on day 1. The skin-window technique was well tolerated by the monkeys and successfully accommodated measurement of changes in neutrophil extravasation in response to inflammatory modulators.

QUESTIONS:
1. What was the purpose of this study?

a.
To create a new way to perform skin windows in humans

b.
To determine if methotrexate increases neutrophil extravasation

c.
To develop a NHP model for neutrophil extravasation investigations

d.
To change the approach of studying inflammatory modulators on neutrophil extravasation

2.
T/F: The skin-window technique in Cynomolgus macaques showed that methotrexate did indeed inhibit neutrophil extravasation and IL8 levels.

3.
T/F: Saline showed to have a detrimental affect on the outcome of the study.

      

ANSWERS:
1.
C

2.
T

3.
F

CASE REPORTS
Gozalo et al.  Spontaneous Staphylococcus xylosus Infection in Mice Deficient in NADPH Oxidase and Comparison with Other Laboratory Mouse Strains, pp. 480-486
Domain 1 - Management of spontaneous and experimentally induced diseases and conditions; Task 3 - Diagnose disease or condition as appropriate

Primary Species – Mouse

SUMMARY: Staphylococcus xylosus is a gram-positive coccus that is ubiquitous in nature and is a common commensal found on skin and mucous membranes of a variety of mammals, including humans. It is thought to colonize these areas by forming a biofilm. Despite being widely considered nonpathogenic, few reports have described opportunistic infections in animals and humans. The reporting institution describes 37 cases of primary infection with S. xylosus in 12 different strains of mice. 

Of these mice, 21 animals were from 3 strains of NADPH oxidase deficient mice. NADPH oxide is required for the production of phagocyte superoxide, a primary defense mechanism for phagocytic cells. NADPH oxidase defects and deficiency in humans results in a group of genetic disorders  collectively call chronic granulomatous disease (CGD), and is clinically manifested in recurrent bacterial and fungal infections with granuloma formations. The clinical disease exhibited in these NADPH oxide deficient mice included abscessation of soft tissues and muscles, cervical lymph nodes, lungs, meninges, and bone. Grossly, the abscesses appeared as subcutaneous masses and swollen cervical lymph nodes. Disease may be severe. This is the first reported occurrence of S. xylosus as a causative agent for myositis, bone lysis, or meningitis in CGD model mice  or other mouse strains. 

The remaining 16 affected mice were from 9 different strains that were not deficient in NADPH oxidase, and also exhibited milder clinical disease that tended to be localized to the eyelids, conjunctiva, and skin, and only rarely involved other organs or tissues. The skin lesions were characterized by ulcerations with underlying granulation tissue and neutrophilic infiltrate. Mice not deficient in NADPH oxidase, but otherwise immunosuppressed may be susceptible to develop superficial lesions in which S. xylosus is the primary pathogen. 

Infections with S. xylosus is likely to be under diagnosed in animal facilities, but they should still be considered as a cause of abscessation and bacterial infection in mice, particularly those strains that are NADPH oxidase deficient or other immunodeficient strains.

QUESTIONS:
1.
NADPH oxidase mice are used as an animal model for what disease in humans? 

2.
Of the 37 affected mice, how many were not NADPH oxidase deficient?

A.
21

B.
9

C.
3

D.
17

3.
Which group of mice primarily showed periocular lesions or dermatitis as the clinical signs of infection?

A.
NADPH oxidase deficient mice

B.
NADPH oxidase producing mice

4.
What is the most commonly diagnosed causative agent of dermatitis in mice?

ANSWERS:
1. Chronic Granulomatous Disease (CGD)

2. D

3. B

4. Staphylococcus aureus
Sorrell et al.  Pediculosis in Two Research Ponies (Equus caballus), pp. 487-490


Tertiary Species: Equine
 
SUMMARY: Equids become infested with 2 species of lice, Bovicola equi (a biting/chewing louse) and Haematopinus asini (a sucking louse).  B. equi has a diverse worldwide distribution with a predilection for cooler weather.  In this case both ponies were well cared for and one manifested clinical signs in July.  Both animals had been through a quarantine procedure that included vaccinations, blood works and physical exams with no abnormal findings reported.  The ponies were maintained in an AAALAC-accredited facility participating in a research program on equine infectious anemia.  4 months after quarantine one pony developed an area of erythema and alopecia on its neck.  The area rapidly became pruritic and expanded.  Additional examination revealed the presence of B equi.  The pony was treated twice at a 15 day interval with 2% permethrin and .05% pyriproxyfen spray.  The pruritus resolved within 48 hours and the lesion resolved within 2 weeks.  The other ponies were examined and found to be free of lice but were treated prophylactically.  The following summer a second pony developed similar clinical signs on its neck.  The pony was treated similar to the first case with a rapid response to therapy.  B. equi is described as  a wingless yellow-brown insect with an elongated ovoid abdomen and a rounded anterior margin of the broad head.  On both sides of the head , antennae are divided into three segments.  Mouthparts are not readily visible.  Each of the 6 tarsi has a single claw.  B. equi completes a 20-40 day life cycle on the host feeding on sebaceous secretion, epidermal debris, blood scabs and hair shafts.  Diagnosis is best made by direct visualization under light microscopy. Transmission is generally direct but fomites are possible as the lice can live in the environment for several weeks.  Differential diagnosis includes other ectoparasites, dermatomycosis and dermatophilosis.  Pyrethroid or carbamate based insecticides are effective treatments for the nymph and adult stages.  Animals should be treated 2 weeks later as the nit stage is resistant to treatment.
QUESTIONS:

1. 
What are the 2 common species of lice in equids?

2. 
Describe the morphology of B. equi.
3. 
What was the insecticidal therapy used, in this case, to treat for B. equi?

ANSWERS:
1. 
Equids become infested with 2 species of lice, Bovicola equi (a biting/chewing louse) and Haematopinus asini (a sucking louse).
2. 
B. equi is described as  wingless yellow-brown insect with an elongated ovoid abdomen and a rounded anterior margin of the broad head.  On both sides of the head , antennae are divided into three segments.  Mouthparts are not readily visible.  Each of the 6 tarsi has a single claw.
3.
Pyrethroid or carbamate based insecticides are effective treatments for the nymph and adult stages.  Animal should be treated 2 weeks later as the nit stage is resistant to treatment.
