Journal of the American Association for Laboratory Animal Science

Volume 53, Number 6, November 2014
POSITION STATEMENT
Pritchett-Corning et al. AALAS/FELASA Working Group on Health Monitoring of Rodents for Animal Transfer, pp. 633-640 
SUMMARY: Increasing of genetically modified rodents has supposed an increase in mice shipping or exchange between institutions.  Because not all institutions have the capacity to generate or reconstitute germplasm from desired mice, live mice are still transferred internationally. Thus, animal health reporting, as a reflection of animal health, is needed. To facilitate review of health reports and optimize the time needed to review them and the communication between institutions, the authors propound a standard model for health monitoring report, based on FELASA recommendations, and work of a joint working group established by of FELASA and AALAS.
It is important to define the type of facility, whet is its concept of microbiological unit and if it is a unique microbiological unit or it is composed of different ones. It would be better that health monitoring information is provided in the form of health  monitoring report, produce by one person  in charge of health monitoring program and sufficient understanding of operational procedures, and reviewed by designated veterinarian.  All health monitoring programs have limitations. Each institution has to fit the better for it.  A revision of health monitoring concepts commonly used is also done.
A useful health report does to give testing results but also have to be accompanied by additional information about housing and maintenance procedures, treatments provided, and detailed description of health monitoring program. Also to facilitate a contact person if additional information is needed
QUESTIONS
1.
T/F. International shipment of cryopreserved rodent germplast has fewer restrictions than live mice
2.
T/F. Nowadays, institutions have the capacity to easily generate or reconstitute germplasm from desired mice.
3.
Disparities in reporting health monitoring results lead to
a.
Increase time required to review results
b.
Uncertainty
c.
Missing critical information
d.
All of above
4.
T/F. If critical health monitoring information is missing, the risk of unwanted agent introduction in the facility increases
5.
T/F. Animals form universities or research institutions have same high health quality that those of commercial breeders
6.
Animal health status is part of the experimental work? Why?
7.
What is the mainly limitation of all health monitoring programs? Why?
8.
Name 4 limitations of health monitoring programs
9.
What is the limitation to use non-terminal PCR samples for health monitoring testing?
10.
T/F. PCR test have high sensitivity and allow finding more positive animals than serologic tests
11.
T/F. Environmental sampling of soiled surfaces, as IVC racks or plenums are a valuable supplement of sentinel or animal colony testing
12.
Define microbiological unit
13.
What can be a microbiological unit: a rack side, a complete rack or a room? Why?
14.
T/F. Although each facility has to define which agents are acceptable or not for specific experiments, standardized health report will help to understand animal sanitary status
15.
What agents have to be always tested in health monitoring?
16.
What means a confirmatory testing related to health monitoring? And including?  
17.
What is the time to report a facility as negative for an agent in the health monitoring report? 

a.
12 months
b.
16 months
c.
18 months
d.
24 months
18.
T/F. Number of animals necessary to detect an infection is directly proportional to prevalence rate of infection
19.
True prevalence rate of an infection depends on five factors that are…..
20.
Risk factor to introduce agents into a facility is introduction of
a.
Animals frequently
b.
Unscreened biological material
c.
Personnel frequently
d.
All of above
 
ANSWERS
1.
T
2.
F
3.
d
4.
T
5.
F
6.
Yes. Due their influence on the results of experiments done and has to be included in publications
7.
Time.  Because rarely animals are sampled when the agent has just enter in the facility and begins to infect the animals
8.
Time, agents inefficient transmitted by dirty bedding, different susceptibility of different mice strains, number of animals tested not under specific conditions
9.
PCR only detects the presence of nucleic acid from the agents, not if the agent is present in an infectious dose or form
10.
F
11.
T
12.
Is a self-contained microbiological entity
13.
Any of them. It will depend of local definition of the facility
14.
T
15.
All viruses, bacterial agents and parasites that have a significant pathogenic potential for animals or humans or that can affect physiological parameters and influence experimental results or are still prevalent in laboratory rodent colonies
16.
Is one performed after obtaining a positive result? Includes confirmation of positive sample by a different method and ideally, demonstration of the agent in a second animal or sample
17.
c
18.
F
19.
Properties of the agents, housing systems, animal genetics, immune status and husbandry procedures
20.
d
 
ORIGINAL RESEARCH

Reproduction

Hazzard et al. Method of Euthanasia Influences the Oocyte Fertilization Rate with Fresh Mouse Sperm, pp. 641-646

Domain 3: Research

 

SUMMARY: This study evaluated the effect of the method of euthanasia on the fertilization rate in 2 different In vitro Fertilization (IVF) protocols.  Oocytes were collected from C57BL/6J female mice euthanized by CO2 inhalation or cervical dislocation was used in IVF with fresh sperm collected from wild-type or genetically engineered C57BL/6J. The results shows that cervical dislocation improved the rate of fertilization by 18% in an IVF method using cook media and by 13% in an IVF method using methyl-B cyclodextrin and reduced glutathione as compared to mice euthanized with CO2.  Due to the fertilization rate variation, the progression to blastocysts after IVF was also investigated whether is affected by euthanasia method. It was shown that twice as many 2-cell embryos were produced by cervical dislocation IVF than by CO2 inhalation IVF, and of the 2-cell embryos, 70% progressed to blastocysts regardless of euthanasia method. The study also shows that the lower fertilization rate due to CO2 euthanasia was accompanied by changes in blood pH levels and body temperature difference despite the effort to minimize temperature drops.

Based on the results of this study, euthanasia by cervical dislocation improved fertilization rates and consequently can reduce the number of egg donor mice to be used.

 

QUESTIONS
1. 
According to the AVMA guidelines for the Euthanasia of animals, what is the guideline for euthanasia of neonatal mice?

2.  
Death by decapitation using scissors/sharp blade is acceptable with condition for neonates until what age?

3. 
T/F. Inhalation of CO2 causes respiratory alkalosis and decrease intracellular pH.

 

ANSWERS
1. 
Under acceptable with conditions. Inhaled anesthetic/volatile anesthetics are effective for both in utero fetuses and neonatal rodents.  Neonatal rodents may take up to 50 mins to die from CO2 exposure and adequate exposure must be provided and/or and adjunctive method (i.e.: cervical dislocation or decapitation) should be performed.

2. 
<7 days of age

3. 
False. CO2 inhalation causes respiratory acidosis and produces reversible anesthetic state by rapidly decreasing intracellular pH.

 

Husbandry

Greene et al. Effects of Rat Visual, Olfactory, or Combined Stimuli during Cohousing on Stress-Related Physiology and Behavior in C57BL/6NCrl Mice, pp. 647-652
Domain 4, Task 1

SUMMARY: This study examined the effects of cohousing rats in the same room as mice on physiologic and behavioral signs of stress. Male, 8-9 week old C57BL/6NCrl were divided into 4 groups (n=8): control (separate room), isolator cage (same room but away from rats), visual (filter cage tops), olfactory (open wire cage tops), and visual + olfactory (open wire cage tops). Opaque barriers were used to block visual access of rats for mice in the olfactory group. Rats (Male CD rats, 8-9 weeks) were housed 2/cage in cages with open wire tops on the middle shelves of a cage rack shared with mouse cages. Mice were housed for 15 days; open field testing was performed on day 15 followed by CO2 euthanasia; blood was collected on days 0 and also day 15 at euthanasia for plasma corticosterone levels.

Results: 

BW: no significant difference between groups (mice weighed q72h); on day 15, adrenal weights in all groups were decreased relative to control mice

Plasma Corticosterone: lower in olfactory group than control; higher in the isolator group than the visual, olfactory and visual + olfactory groups

Open Field Test: NSF between groups for time in the center; Visual + Olfactory had an increased distance traveled compared to the control group

Overall, this study suggests that cohousing rats and mice in the same room had little effect on the stress-related behavior and physiology of mice. Additionally, lower corticosterone and lower adrenal weights in rat-exposed groups may be due to the mice feeling enriched by the rat exposure. 

QUESTIONS
1. 
A recent study in JAALAS examined physiologic and behavioral signs of stress in C57BL/6NCrl mice exposed to visual, olfactory or both visual and olfactory stimulation from CD rats housed in the same room. Which of the following is true regarding to the findings of this study?

a. Mice exposed to olfactory stimulation from rats had decreased body weight compared to controls

b. Mice exposed to visual stimulation from rats had increased adrenal weight compared to controls

c. Mice exposed to olfactory and visual stimulation from rats had increased distance traveled in an open field test compared to controls

d. Mice exposed to olfactory and visual stimulation had increased corticosterone compared to controls

e. Mice exposed to olfactory and visual stimulation had increased time in the center during an open field test compared to controls

2. 
T/F.   Increased amount of time spent exploring during an open field test is typically positively correlated with anxiety level.
ANSWERS
1. 
c

2. 
F.
Increased exploratory behavior generally indicates decreased stress/anxiety levels

Gottlieb et al. Using Porches to Decrease Feces Painting in Rhesus Macaques (Macaca mulatta), pp. 653-656

Primary Species: Macaques (Macaca spp.)
Domain 4: Animal Care; TT4.2. Environmental enrichment

 
SUMMARY

Introduction
· NHPs often develop abnormal behaviors in captivity (e.g. self-directed behaviors, stereotypic behaviors, appetite disorders)

· Possible behavioral therapies for feces painting: increasing foraging opportunities, particularly with spreadable items (e.g. honey, peanut butter); multisensory enrichment (e.g. videos, radio, mirrors, structural enrichment)

· Porches extend the cage and provide some increase in usable floor space.  Also allows the animal to perch above ground level and increases the viewable area of the room (observe humans and other NHPs in the room)

Materials and Methods
· 8 singly housed adult rhesus macaques (6 female, 2 male) with a history of feces painting were used for study

· Animals received standard enrichment throughout the study (fresh produce or food enrichment daily plus TV, radio, chew toys, manipulanda)

· 3 conditions assessed in each animal: porch, smear board (foraging device) and neither

· Animals were assigned to 2 groups where the order of the additional enrichment was varied; animals were also monitored post-treatment to determine if there were changes in behavior once the device was removed

· An observer used a 5 point scale daily to monitor the animal (0 – no feces present, 4 – multiple large areas of feces present)

Results/Discussion
· Feces painting scores were significantly lower than baseline in animals that received a porch or smear board

· Feces painting scores were significantly lower with the porch compared with the smear board

· The decrease in feces painting scores persisted after the devices were removed

· Porches are useful to decrease the stress associated with husbandry tasks as it gives the animals choice and control over their environment

· Limitations of the study: no other behavioral measures were assessed and it is possible feces painting decreased with porch use because the walls on the porch are not solid

· Conclusion: Porches and foraging enrichment are effective tools for decreasing feces painting, an abnormal behavior in NHPs that has undesirable health and husbandry outcomes
QUESTIONS
1. Give an example of each of the following types of abnormal behavior in NHPs: self-directed behaviors, stereotypic behaviors, appetite disorders.

2. Define feces painting.

3. List possible causes for feces painting behavior.

 

ANSWERS 
1. Self-directed behaviors – self-biting


Stereotypic behaviors – repetitive pacing


Appetite disorders – coprophagy 

2. Feces painting is an abnormal behavior in which the animal smears or rubs feces on a surface, typically the side of the cage

3. Boredom, lack of socialization or lack of alternative behavioral opportunities

 

 

Management

Collymore et al. Evaluation of 5 Cleaning and Disinfection Methods for Nets Used to Collect Zebrafish (Danio rerio), pp. 657-660
Secondary Species: Zebrafish (Danio rerio))

 
SUMMARY: Few standardized methods of cleaning and disinfecting equipment in zebrafish facilities have been published, even though the effectiveness of these procedures is vital to preventing the transmission of pathogenic organisms. 
Four chemical disinfectants and rinsing with municipal tap water were evaluated for their ability to disinfect nets used to capture zebrafish.
The disinfectants included benzalkonium chloride + methylene blue (Net Soak), sodium hypochlorite(UltraClorox), chlorine dioxide(Clidox-S), and potassium peroxymonosulfate + sodium chloride (Virkon Aquatic) for a soak time of 5 or 30 min. 
Disinfection effectiveness was evaluated by using an ATP-based system that measured the reduction in absolute number and percentage of relative light units. 
In addition, nets were cultured aerobically on blood and MacConkey agar plates to determine the number of bacteria remaining after disinfection procedures. (Anaerobic culture was not made).
Soaking nets in sodium hypochlorite for 30 min and in potassium peroxymonosulfate + sodium chloride for 5 or 30 min were effective means of disinfection, according to at least 90% reduction in the number of relative light units and no bacterial growth after cleaning. 
 
QUESTIONS
1. T\F:  ATP-based monitoring systems measure the amount of organic (live) and non organic present on a surface or material.
2. What is the ATP-based monitoring systems method limitation? 
3. What is the common materials limitation?


*Benzalkonium chloride + methylene blue formulation (Net Soak) ?  


*Sodium hypochlorite (2%; Ultra-Clorox)? 


*Chlorine dioxide (Clidox-S)? 


*Potassium peroxymonosulfate + sodium chloride (Virkon Aquatic)?

 
ANSWERS
1. F: ATP-based monitoring systems measure only the amount of organic matter (live or dead) present on a surface or material

2. The method’s reduced ability to detect gram-negative bacteria; false-negative results may occur due to incomplete lysis of the cell walls of gram-negative bacteria.

3.  *It is ineffective against Mycobacterium spp. and variable activity against Pseudomonas spp. and some viruses.


*Extreme toxicity of chlorine-based products to fish, in that as little as 0.25 mg chlorine /L can be toxic.


*Given that it has the same disadvantages as sodium hypochlorite but without the same efficacy.


 It is not effective against Mycobacterium marinum at the manufacturer’s recommended concentration.

 

Animal Health Surveillance

Meade and Watson. Characterization of Rat Pinworm (Syphacia muris) Epidemiology as a Means to Increase Detection and Elimination, pp. 661-667
Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Despite efforts to maintain pinworm-free rodent colonies in research, the fact is that these organisms still persist in many facilities. The authors opine that two major reasons for this situation are defective detection and defective eradication processes. They suggest that PCR-based diagnostic methods are not always possible or practical and that many facilities still use traditional non-PCR detection methods such as the sticky tape test and necropsy examination. In order to investigate better detection and eradication strategies, the authors studied a Syphacia muris infestation in a population of naturally-infected Sprague-Dawley rats. They studied the time of maximal egg deposition, changes in infestation status with increasing age, sex-associated differences in egg shedding, time-course of infestation, ability of tape-test versus necropsy in detecting infestation and, finally, egg viability over time and susceptibility to chlorine dioxide disinfection (in both gaseous and liquid form). In line with previous studies, the authors found a daytime periodicity in egg laying, with the highest numbers of eggs being collected at 1400. Similarly, there was a periodicity of overall shedding during the period of study which covered the first 4 months of life: egg shedding reliably cycled over 2 to 3 week periods, with shedding decreasing to zero between cycles. The authors did not find a significant difference in the incidence of egg shedding with increasing age and no clear association with sex, although there was a trend for females to shed higher numbers of eggs especially at peak day time of 1400. In contrast with previous studies, the authors found no correlation between egg count on the perianal tape test and either cecal or colonic pinworm counts. Similarly, and also in contrast with previous studies, the authors found poor detection rates for both the perianal tape test (75%) and direct examination at necropsy (62.5%). A combination of the two methods resulted in a 91.7% detection rate. In terms of egg viability, the authors reported that eggs held 4, 8, 12 and 16 weeks from deposition hatched at rates that were not significantly different from control samples. Although they recorded reduced hatching ability after 16 weeks, there were almost 70% of eggs still able to hatch after 30 weeks. Chlorine dioxide in liquid form (at 100 or 200mg/L for 10 minutes) was significantly less effective at preventing hatching than the gaseous form (400mg/L). The latter (at that concentration) was able to achieve almost a 100% kill rate.

 

QUESTIONS
1. 
Around what time of day is the shedding of S. muris eggs at its peak in naturally infested laboratory rats?


a.
9:00


b.
16:00


c.
14:00


d.
19:00

2. 
At what concentration has chlorine dioxide gas been found to achieve close to 100% kill rate of S. muris eggs?

a.
400 mg/L

b.
200 mg/L

c.
100 mg/L

d.
300 mg/L

3. 
Which of the following is NOT a contributing factor for the persistence of pinworms in animal facilities?

a.
Long pervasiveness of eggs in the environment

b.
High longevity of egg viability

c.
High expense of detection

d.
High effectiveness of traditional methods of sanitation

4. 
How long is the life cycle of S. muris?

a.
10-12 days

b.
14-15 days

c.
7-8 days

d.
20-21 days

5. 
Which of the following statements is FALSE with respect to suspected circadian patterns of pinworm egg laying in laboratory rats?

a.
They are unlikely to increase the probability of successful transmission

b.
They have been described in other rodent endoparasites

c.
They appear to synchronize with periods of low activity in the host

d.
Proof would necessitate collection of feces during all hours of day

 

ANSWERS
1. 
c. 14:00

2. 
a. 400 mg/L

3. 
d. High effectiveness of traditional methods of sanitation

4. 
c. 7-8 days

5. 
a. They are unlikely to increase the probability of successful transmission

 

Feldman and Ramirez. Molecular Phylogeny of Pseudocapillaroides xenopi (Moravec et Cosgrov 1982) and Development of a Quantitative PCR Assay, pp. 668-674

Secondary Species: African Clawed Frog (Xenopus spp.) 
 

SUMMARY: The authors of this study developed a PCR assay for detection of the capillarid nematode Pseudocapillaroides xenopi from aquarium sediment.  Current detection for this nematode is from either skin scrapings or histologic examination of fixed samples.  P. xenopi has 2 unique features in that it colonizes the skin (typically dorsum) and in utero embryonation of eggs.   Although infection can lead to serious disease, fulminate disease is usually kept in check by the immune system.

 

From obtained specimens of P. xenopi the authors determined the DNA sequence of a portion of the 18S rRNA gene.   Analysis of the nematode’s phylogeny revealed a short segment of DNA sequence unique to the nematode that allowed them to develop a TaqMan PCR assay for detection of P.  xenopi  DNA in aquarium sediment.  Phylogenetic analysis also showed that the P.  xenopi nematode has more similarity in its 18S rRNA sequence to the capillarids that parasitize mammals than to those that parasitize birds and appears to be ancestral to those capillarids that parasitize mammals.  At time of their report, there was no information on the DNA sequence pertaining to capillarids that infect aquatic species.

 

They determined the “sensitivity” of their assay (the limit of detection) to be 3 copies per reaction.  DNA isolated from uninfected aquaria sediment was the negative control, and the no-template control was ultrapure water.   The authors determined that the method they utilized to isolate the DNA from aquarium sediment afforded the DNA to potentially be used to test for other pathogenic microorganisms as the DNA samples did not contain significant amounts of PCR inhibitors.

 

Although certain infectious diseases and parasites of Xenopus have previously been described, there is no formal definition of SPF status for this species of frog.   Consequently, Xenopus colonies could potentially be vulnerable to disease introduction.  The authors are hopeful that the development of this diagnostic assay for detection of P. xenopi DNA in Xenopus aquarium sediment is a step towards defining the SPF status for Xenopus frogs.

 

QUESTIONS
1. 
A unique characteristic of Pseudocapillaroides xenopi is its ability for in utero embryonation.  T or F

2.  
P. xenopi has also been called:

a)  
Capillaroides xenopi
b) 
Trichuris xenopi
c)
Capillaria xenopodis
3.  
Skin scrapings should be used as P. xenopi cannot be detected from desquamated skin.  T or F

 

ANSWERS
1.  
T   
2. 
c   
3. 
F  

Anesthesia

Izer et al. Atipamezole Reverses Ketamine-Dexmedetomidine Anesthesia without Altering the Antionocioceptive Effects of Butorphanol and Buprenorphine in Female C57BL/6J Mice, pp. 675-683
Domain 2: Management of Pain and Distress; T2. Minimize or eliminate pain and/or distress; T2.4. Pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such interventions.
Primary Species: Mouse (Mus musculus).
SUMMARY
Introduction: Butorphanol and buprenorphine are common analgesics used in laboratory mice. 
Interest:  Antinociception after the reversal of ketamine–dexmedetomidine (KD) anesthesia in mice has not previously been evaluated rigorously. Attenuated analgesia could have substantial consequences on animal welfare, regulatory compliance, and a scientific result in one of the primary species used in animal-based research, this area of investigation is important. 
Aim: The purpose of the study was to assess whether atipamezole reverses KD anesthesia in female C57BL/6J mice and how atipamezole might affect opioid-induced thermal antinociception. In addition, butorphanol and buprenorphine were evaluated for potentiation of antinociception in the presence of atipamezole with or without prior KD anesthesia.
 
Material And Methods
Case Selection-Animals: Female C57BL/6J mice (Mus musculus, n = 207; age, 3 to 4 wk). 
Drugs: Atipamezole (1 mg/kg), butorphanol (1 mg/kg) and buprenorphine (0.05 to 0.1 mg/kg). A subgroup of mice was anesthetized with ketamine (50 mg/kg) and dexmedetomidine (0.5 mg/kg). All drugs were administered by the intraperitoneal route. To avoid the confounding influence of insufficient drug washout, each naïve mouse experienced only a single treatment condition and was euthanized at the end of the study. Therefore, each mouse was restricted to a single study cohort. 
Assessment Of Antinociception: Tail-flick test. 
Experimental Design: First experiment, atipamezole or saline was administered after 30 min of anesthesia. Animals receiving saline recovered spontaneously from anesthesia. Second experiment, anesthesia was reversed after 30 min and butorphanol or buprenorphine was administered after return of the righting reflex. Third experiment, a low-dose (0.05 mg/kg) buprenorphine was administered with KD and anesthesia reversed after 30 min. Fourth experiment, a low-dose buprenorphine was injected intraperitoneally 30 min prior to administration of KD. Anesthesia was reversed after 30 min.
 
Results
Effect Of Atipamezole On Reversal Of KD Anesthesia: Atipamezole reliably reversed the anesthetic effects of KD anesthesia, and mice were ambulatory 17.4 ± 30.6 min after administration of the α2-adrenoreceptor antagonist. Effect of atipamezole on TFL. Atipamezole alone had no significant effect on tail-flick latency. 
Effect Of Atipamezole On Antinociceptive Properties Of Butorphanol And Buprenorphine: Atipamezole did not alter the antinociceptive properties of butorphanol or low-dose (0.05 mg/kg) or high-dose (0.1 mg/kg) buprenorphine in female C57BL/6J mice. 
Effect Of Atipamezole On Butorphanol And High-Dose Buprenorphine After KD Anesthesia: After reversal of ketamine–dexmedetomidine anesthesia, tail-flick latency at 30, 60, and 150 min after analgesic treatment differed significantly between mice treated with atipamezole alone and those given atipamezole followed by butorphanol or high-dose buprenorphine. These results suggest that the analgesic effects of butorphanol and buprenorphine are not affected by atipamezole. 
Effect Of Preemptive Buprenorphine Treatment On Post Anesthetic Analgesia: Buprenorphine administered 30 min prior to or at the time of anesthesia resulted in a greater magnitude of antinociception after antagonism of anesthesia than when given at the time of reversal.
 
In conclusion, atipamezole effectively and reliably reversed the anesthetic effects of KD anesthesia in female C57BL/6J mice. Predictably, atipamezole antagonized the antinociceptive, and by extension, analgesic effects of dexmedetomidine. However, atipamezole does not interfere with the antinociceptive effects of butorphanol or buprenorphine, even after reversal of anesthesia in these mice. For maximum post anesthetic antinociception, authors recommend the administration of buprenorphine either 30 min prior to or at the time of KD anesthesia induction to provide a defined period of surgical anesthesia that is easily reversed by atipamezole.
 
QUESTIONS
1. 
True or False. For general anesthesia of rodents, α2 adrenoceptor agonists frequently are combined with ketamine to provide muscle relaxation, enhance overall analgesia, and smooth recovery from ketamine anesthesia.
2. 
The α-2 adrenoceptor agonists have several undesirable side effects, including:
a. 
Bradycardia
b. 
Hypotension
c. 
Respiratory depression
d. 
Hypothermia
e. 
All of them are true
3. 
Buprenorphine’s analgesic activity has been suggested to be due to its unique receptor association–dissociation kinetics, in which the binding to and dissociation from the μ opioid receptor is: 
a. 
Slow onset and long duration
b. 
Fast onset and short duration
c. 
Slow onset and short duration
d. 
Fast onset and long duration
e. 
All of them are true
4. 
True or False. N-methyl-D-aspartate receptor antagonists, such as ketamine, are ineffective against acute phasic pain, which is the pain modality assessed by the tail-flick test, and are instead more effective in reducing tonic and chronic types of pain.
 
ANSWERS
1. 
True
2. 
e
3. 
a
4. 
True
Jaber et al. Dose Regimens, Variability, and Complications Associated with Using Repeat-Bolus Dosing to Extend a Surgical Plane of Anesthesia in Laboratory Mice, pp. 684-691

Domain 2: Management of Pain and Distress; T3: Administration of Anesthesia
SUMMARY
INTRODUCTION: Although previous studies have evaluated the safety and efficacy of a single bolus of injectable anesthetics in rodents, no study has evaluated these parameters in the repeated dosing of injectable anesthetics to extend the duration of anesthesia, resulting in minimal information and guidance for researchers and veterinarians.
Authors compared the safety and efficacy of redosing protocols administered either during an anesthetic surgical plane (maintaining a continuous surgical plane, CSP), or immediately after leaving this plane (interrupted surgical plane, ISP) in C57BL/6J mice. 
Material And Methods: All the animals received a first dose of ketamine, xylazine, and acepromazine (80, 8, and 1 mg/kg IP, respectively). redosing protocols included 25% (0.25K), 50% (0.5K), or 100% (1.0K) of the initial ketamine dose or 25% (0.25KX) or 50% (0.5KX) of the initial ketamine–xylazine dose.
The mice were placed in dorsal recumbency on circulating water heating pad set to maintain a surface temperature of 37 °C and instrumented for physiologic monitoring. 
Results: The initial dose of KXA was successful in inducing a surgical plane of anesthesia without excessive mortality in 88.4% (76 of 86) of the anesthetic events. The initial dose resulted in death in 3 of the 86 mice; these mice were excluded from further evaluation. In addition, 7 of the 86 mice did not reach a surgical plane of anesthesia after the initial dose.
ISP (Interrupted surgical plane) groups
The extension of a surgical plane of anesthesia was significantly (P < 0.05) less for the 0.25K dose than for the 0.25KX and 0.5KX doses (Table 3). Mortality in the ISP groups increased with increasing anesthetic dose, resulting in 0%, 12%, 33%, 12%, and 18% mortality rates in the 0.25K,0.5K, 1K, 0.25KX, and 0.5KX groups respectively.
ISP mice required 5.2 ± 0.5 min (range, 1.1 to 12.1 min) to return to a surgical plane of anesthesia after redosing, and 50% of the 0.25K mice and 12.5% of the 0.5K group failed to return to a surgical plane of anesthesia.
CSP (continuous surgical plane) groups
Mortality in CSP groups was unacceptably high and ranged from 43% to 57%among the redosing protocols. All redosing paradigms extended the surgical plane of anesthesia, except for a single mouse in the 0.25K group, which displayed a positive PWR at 5 min after redosing. 
There was no significant difference in the mortality rates between the various protocols.
Discussion: The protocol of administering either 50% of the initial dose of ketamine (0.5K regimen) or 25% of the initial dose of ketamine and xylazine combined (0.25KX regimen) after the return of the withdrawal reflex optimized the extension of the surgical plane with minimal mortality.
Administration of additional bolus anesthesia while the mouse was still at a surgical plane of anesthesia resulted in approximately 50% mortality, independent of the dose administered.
 
QUESTIONS
1.
T/F. High variability  in anesthesia  (KX protocol) can be found between animals despite controlling for the strain of mouse, sex, age, health status, circadian rhythm, and stimulation while under anesthesia.
2.
According to this article, the average time to return to a surgical plane after redosing with KX or K alone is:
a.
1 minute
b.
5 minutes
c.
10 minutes
d.
15 minutes
3.
Redosing before return of the withdrawal reflex is associated with a mortality rate of
a.
0%
b.
5%
c.
50%
d.
80%
4.
Redosing after return of the withdrawal reflex is associated with a mortality rate of
a.
0%
b.
5%
c.
50%
d.
80%
 
ANSWERS
1.
True
2.
b
3.
50%
4.
0%
Thiede et al. Pharmacokinetics of Sustained-Release and Transdermal Buprenorphine in Göttingen Minipigs (Sus scrofa domestica), pp. 692-699

Domain 2: Management of Pain and Distress

Primary Species: Pig (Sus scrofa)
SUMMARY

Introduction: The purpose of this study was to evaluate the pharmacokinetics of sustained release buprenorphine (SRB) and transdermal buprenorphine (TDB) compared to a standard intravenous dose of buprenorphine in Gottingen minipigs.  Studies support SRB use in mice, rats, cats, dogs, and macaques, and TDB is effective in dogs and cats, but neither have been evaluated in swine.

Methods: Eleven female Gottingen minipigs underwent vascular access port (VAP) placement at 16-17 weeks of age.  Most had 14+ days to recover before study initiation, but 2 minipigs received SRB preoperatively so were enrolled in the study at the time of surgery.  Five minipigs were used to evaluate IV buprenorphine.  Blood samples, collected from the VAP, were obtained immediately prior to IV buprenorphine administration, at 5, 15, and 30 min and 1, 2, 4, 8, 12, and 24 hours after administration.  Five minipigs were used to evaluate subcutaneous SRB.  Blood was collected from the VAP immediately prior to administration, then 30 min, 1, 2, 4, 6, 8, 12, 24, 48, 72, 96, 120, 168, and 240 hours after administration.  Five minipigs were used for TDB evaluation, 4 of which were used for the IV buprenorphine study with a washout period of 10+ days.  A dose of 30 μg/hr was applied to a shaved area and covered with a light bandage.  Blood was collected prior to TDB application and at 1, 2, 4, 8, 12, 24, 36, 48, 60, and 72 hours after application.

Results: The hypothesized plasma buprenorphine therapeutic threshold was 0.1 ng/mL, which is extrapolated from humans and dogs and is fairly uniform between species.  Mean plasma IV buprenorphine concentration exceeded 0.1 ng/mL for 8 +/- 1.26 hr.  SRB mean plasma concentration remained above 0.1 ng/mL for 264 +/- 32.2 hr.  Plasma buprenorphine concentration for TDB was first detectable for 3 pigs at 8 hours and 1 pig at 24 hours (1 pig never developed detectable concentrations) and was still above 0.1 ng/mL at 72 hr.  Minimal adverse effects were noted- subcutaneous injection-site reactions in 4 of 5 SRB pigs and an application-site reaction to TDB patch in 1 pig.  These findings support the use of SRB and TDB in Gottingen minipigs.  

 
QUESTIONS
1.  
Which of the following is NOT a miniature pig breed?

a. 
Gottingen

b. 
Yorkshire

c. 
Sinclair

d. 
Yucatan

2. 
True or False: Sustained release buprenorphine is detected in plasma earlier than buprenorphine administered via transdermal patch.

3. 
Buprenorphine is:

a. 
μ-opioid receptor agonist/antagonist

b. 
κ-opioid receptor agonist

c. 
μ-opioid receptor agonist

d. 
μ-opioid receptor antagonist

 

ANSWERS
1. 
b

2. 
True

3. 
c

 

Experimental Use
Smith et al. Refinement of a Protocol for the Induction of Lactation in Nonpregnant Nonhuman Primates by Using Exogenous Hormone Treatment, pp. 700-707
Domain 3: Research

 

SUMMARY: Hormone-induced lactation (HIL) allows for milk collection from non-pregnant nonhuman primates (NHPs), and could be a valuable way to study the pharmacokinetics of investigational drugs in the milk prior to the drugs being marketed and used in lactating women.  Lactation induction protocols have been used in SIV research to study postnatal virus transmission.  The goals of this study were to determine the relationship between hormone levels, clinical factors, and milk volume collected from non-pregnant rhesus macaques (RM) and African green monkeys (AGM) undergoing HIL, as well as to compare the hormone levels reached in normally lactating African green monkeys to those that underwent HIL.

                
Six nulliparous 13-14 year old AGM females and 8 multiparous female rhesus ranging in age from 5-15 years were used for this study.  Increasing doses of medroxyprogesterone and estradiol were used to mimic the hormone fluctuations of pregnancy and promote mammary development.  Haloperidol was used to raise serum prolactin levels and induce milk production.  Oxytocin was give just prior to collection to stimulate milk let-down.  The hormone-induced lactation protocol was as follows:

RM:  
day 0-medroxyprogesterone and estradiol IM once

         
day 7- medroxyprogesterone and estradiol (higher dose) IM once

         
day 14- haloperidol PO BID for duration of lactation cycle

        
Oxytocin given 0-10 minutes before milk collection

 

AGM1:
day 0-medroxyprogesterone and estradiol IM once


day 7- medroxyprogesterone and estradiol (higher dose) IM once

    
*estradiol also given on days 21, 35, 49, and 77 at progressively higher doses


day 28- haloperidol PO BID for duration of lactation cycle at increasing doses

   
Oxytocin given 0-10 minutes before milk collection

 

AMG2:
day 0-medroxyprogesterone and estradiol IM once

    
day 7- medroxyprogesterone and estradiol (higher dose) IM once

   
*estradiol also given on day 28 higher dose

    
day 42- haloperidol PO BID for duration of lactation cycle at increasing doses

    
Oxytocin given 0-10 minutes before milk collection

 

The estradiol-sparing HIL protocol used in the AGMs (AGM2) yielded significantly higher volumes of milk and longer collection periods than the AGM1 protocol.  This estradiol-sparing protocol was tried after discovering that estradiol levels in HIL AGMs using the AGM1 regimen were significantly higher when compared to naturally-lactating AGMs.  Estrogen can antagonize prolactin, which may explain the difference in milk volumes yielded between the 2 protocols.  In the RM, serum estradiol levels correlated inversely with milk volume; there was no correlation between milk volume and parity, age, and serum levels of prolactin, progesterone, or medroxyprogesterone in either species.  

 

QUESTIONS
1.  
Which of the exogenous drugs given as part of the lactation-inducing protocol can raise prolactin levels to increase milk production?

a. 
Estradiol

b. 
Oxytocin

c. 
Haloperidol

d. 
Medroxyprogesterone

2.  
True or False: The estradiol-sparing protocol yielded significantly higher milk volumes in African green monkeys.

 

ANSWERS
1.
c. Haloperidol

2.  
True 

Shoulson et al. Pharmacokinetics of Fluoxetine in Pregnant Baboons (Papio spp.), pp. 708-716
 
Domain 3: Research
Secondary Species: Baboon (Papio spp.)
 
SUMMARY
· Objective of the study was to use a validated model of fetal drug exposure to design preliminary studies to examine commonalities between species and assess the hypothesis that fetal concentrations of fluoxetine and norfluoxetine differ in their relationship to the respective maternal concentration and that these differences can be explained in terms of fetal metabolism or placental transfer
o   Expected that the fetal fluoxetine concentration to be lower and the norfluoxetine concentration to be higher than their respective concentrations in the mother due to formation of norfluoxetine by the fetus
o   The chronically catheterized fetal baboon model has proven useful to study fetal disposition of drugs and was used in the current study to assess the relationship between maternal and fetal fluoxetine and norfluoxetine plasma concentrations under steady-state conditions, the ability of the fetus to metabolize fluoxetine to norfluoxetine and the bioavailability of orally administered fluoxetine  
· Total of 10 pregnant baboons from a breeding colony 
· Animals studied using an individualized backpack and tether system. 
· Vascular catheters were placed in a maternal artery and vein and in the fetal carotid artery and jugular vein
· An amniotic fluid catheter was attached to the fetal neck
· EEG and ECG electrodes were placed to monitor fetal drug effects and wellbeing
· 7 days after surgery and 48 hours after cessation of morphine (post-operative analgesia), a physiologic baseline was obtained for at least 2 days before starting the infusion protocols
· 5 drug administration profiles
o   Fluoxetine infused into the fetus
o   A norfluoxetine bolus administered to the fetus to assess fetal clearance of the metabolite
o   An oral bioavailability study to assist in design of long-term oral exposure
o   Maternal administration of fluoxetine by continuous infusion to assess disposition between mother and fetus under steady state conditions
o   The feasibility of chronic oral dosing was assessed in a single baboon
· Steady state conditions for fluoxetine were achieved for all compartments by 24 h and for norfluoxetine by 48-72 h
· The mean maternal steady-state clearance of fluoxetine was 664 mL/min and was dose independent. 
· Overall, fluoxetine concentrations were much lower than anticipated from species dose translation. 
· Maternal norfluoxetine concentrations were 80% higher than were maternal fluoxetine concentrations.
· Clearances in the fetus were also dose independent. The fetal steady-state clearance of fluoxetine was variable ranging from 168 to 642 mL/min. At the initial fetal fluoxetine dose of 4.8mg/d, neither fluoxetine nor norfluoxetine could be measured in the mother nor could norfluoxetine be measured in the fetus. At the increased dose of 15 mg/d, norfluoxetine was detectable in both the mother and fetus
· Both the fetal: maternal concentration ratios of norfluoxetine and the metabolite: drug ratios in the fetus during the fetal infusion were similar to those during the maternal infusion. The maternal metabolite: drug ratio during the fetal infusion was 1.9. Together, these data suggest little formation of metabolite by the fetus. 
· Fetus 397 received a bolus intravenous dose of norfluoxetine to determine fetal norfluoxetine clearance. Samples collected prior to norfluoxetine administration had no detectable fluoxetine or norfluoxetine. No fluoxetine was detected in any of the subsequent samples
· Because fluoxetine typically is administered orally in clinical practice, assessment of maternal bioavailability after oral administration to pregnant baboons was attempted. After a single oral dose of 20 mg, equal to that often administered to human patients, fluoxetine concentrations in baboons were barely quantifiable.
· Although fluoxetine clearances in baboons were similar for the intravenous and oral routes of administration, the norfluoxetine: fluoxetine ratio was 3 times higher in the orally dosed baboon, suggesting a high first pass metabolism or cytochrome P450 induction after prolonged administration. 
· The key findings of the current study are the high clearance of fluoxetine from adult baboons and the high fetal clearance of the drug and its measured metabolite. The adult baboon fluoxetine clearance suggests a significant difference in drug metabolism compared with that in humans. 
 
QUESTIONS
1. 
What was the main complication noted in this study?
a. 
Toxicity of drug and metabolite
b. 
Post-surgical labor (pre-term delivery)
c. 
Death of the fetus
2. 
In humans, what is the major player in the metabolism of fluoxetine?
3. 
What are the clearance values for humans, sheep and mice respectively? (In mL/min/kg)
 
ANSWERS
1. 
b. Post surgical labor
2.
Cytochrome P450 enzymes
3.
10, 18, 25
 

CASE REPORTS

Leblanc et al. False-Positive Results after Environmental Pinworm PCR Testing due to Rhabditid Nematodes in Corncob Bedding, pp. 717-724
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; 
Task 3:  Diagnose disease or condition as appropriate

SUMMARY: The environmental PCR based tests from exhaust filters or plenum of ventilated racks are advocated as an adjunct to traditional health-monitoring programs, especially for agents such Sendai virus, which are not easily transmitted to sentinels by soiled bedding.  In this article, Aspiculuris tetraptera infestations were detected in a mouse barrier facility by fecal PCR in sentinels and confirmed by fecal flotation and direct cecal examination of both sentinels and colony animals. A region of the 28S rRNA gene common to S. muris, S. obvelata, and A. tetraptera were used for PCR environmental detection of pinworms from ventilated rack exhaust plenum of additional rooms in the barrier facility. The unexpected widespread pinworm infestations in the barrier facility resulted in additional investigations.  The additional tests showed that the results were false-positive and was due to rhabditid nematodes in the contaminated corncob bedding, which are not infectious in rodents.
QUESTIONS
1. Which of the following are the most common mouse pinworms?

a. S. muris and S. obvelata
b. S. muris and A. tetraptera
c. A. tetraptera and S. obvelata
d. A. tetraptera and S. rubisenses
2. A false-positive result indicates which of the following?

a. The test was not sensitive

b. The test was not specific

c. Both a and b

d. None of the above

3. The false pinworm positive result was due to which of the following nematodes?

a. Rhabditid 
b. S. obvelata
c. A. tetraptera
d. S. muris
4. Which of following agents are not easily transmitted using soiled bedding transfer method?

a. Mouse norovirus

b. MHV

c. Helicobacter

d. Sendai Virus

ANSWERS
1. c
2. b
3. a
4. d
