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Hankenson et al.  Evaluation of Tail Biopsy Collection in Laboratory Mice (Mus musculus): Vertebral Ossification, DNA Quantity, and Acute Behavioral Responses, pp. 10-18

Species: Primary/mice

Task 4 - Develop and Manage Animal Husbandry Programs
SUMMARY: Genotyping of genetically engineered mice is performed through biopsy of the distal tail tip followed by DNA isolation. In general, anesthesia is recommended for biopsy after 3 wks of age which is the time after which tail vertebrae of considered to be ossified. 

The authors evaluated tail tissue samples for vertebral development, DNA content, and acute behavioral responses at different ages in mice. Five different inbred strains were used and one outbred stock in this study. Ages evaluated covered 12 ages, 3 to 42 days of age.  Biopsy lengths were 5, 10 and 15 mm in length. Vertebrae were evaluated on degree of ossification and graded. Imaging was utilized to grade the degree of ossification. Goals of this study were to evaluate institutional guidelines and to develop science-based welfare standards.

Strain differences were found, the highest behavioral response rate was found in the strain with the highest degree of vertebral maturation.  Study findings supported the collection of minimal lengths of tail tissue from mice at ages younger than 17d unless anesthesia or analgesia is provided. Strains differences should be taken into account when determining biopsy age.

 

QUESTIONS:
1. 
The DNA content of tails is greater in younger animals due to the cartilage content from which DNA can be more readily extracted. T/F
2. 
All mouse tail vertebrae have calcification and ossification within the distal 5 mm of the tail at early ages with mature endplates present prior to the typical age of weaning (21d)    T/F
3. 
Vertebral maturation leads to increased behavioral responses to tail biopsy because mineralized mouse bone is innervated with both unmyelinated and myelinated sensory and sympathetic neurons. T/F

 

ANSWERS:

1. T

2. T

3. T

Artwohl et al.  The Use of Cross-foster Rederivation to Eliminate Murine Norovirus, Helicobacter spp., and Murine Hepatitis Virus from a Mouse Colony, pp. 19-24

Species: Mice


SUMMARY: In this study 287 mouse litters were cross fostered to eliminated MNV, Helicobacter spp., MHV, and Syphacia obvelata. For cross-foster rederivation, the results of this recommend that litters be younger than 24h and from cages in which the bedding material was changed within 24 h before cross-fostering. 

Helicobacter species such as H. hepaticus or H. bilis can confound carcinogenesis studies and alter inflammatory responses in infected mice. Murine hepatitis virus can cause immunosuppression, blood dyscrasias, and increased tumorcidal activity of macrophages. Syphacia obvelata can inhibit the development of diabetes in NOD mice, terminate self tolerance and enhance autoimmune disease, and stimulate mucosal immunity.

Rederivation of mice can be accomplished by embryo transfer, hysterectomy of late-term fetuses, or by cross-fostering neonatal pups to surrogate mothers with the appropriate microbial status. The primary advantage of using cross-fostering as a means of rederivation is that it is less invasive and technically demanding than embryo transfer. Furthermore, it does not require the euthanasia of donor females.

Chlorine dioxide was used to disinfect neonatal litters because it was readily available in the facility and known to be effective against Helicobacter spp., MNV, and MHV according to California Department of Pesticide Regulation. Iodine-containing disinfectant has also been used during cross-foster rederivation. Changing cages daily reduces the exposure of the litters before cross-fostering. Data support daily cage changing as an effective means to prevent MNV and Helicobacter contamination. Murine hepatitis virus is a relatively fragile virus, and changing cages daily may not have made a great difference.

Adjunct methods for preventing Helicobacter spp. Contamination of newborn litters include removing the male from the cage prior to parturition or feeding a diet containing antibiotics to the surrogate mother. Removing the male prior to parturition extends the cross-fostering period needed to yield Helicobacter-free mice.

 

QUESTIONS:
1. 
Name methods of rederivation of mice?

2.
Which disinfectant is acceptable in disinfection of litters before cross-fostering?

a. 
Chlorine dioxide

b. 
Sodium hypochlorite

c. 
Calcium hypochlorite

d. 
All three

3. 
Why changing of the cage bedding (litter mom's cage) doesn't have a significant difference on the result of cross-fostering for MHV?

a. 
MHV is a fragile virus so it will be killed during the process of disinfection of the litter

b. 
MHV is a stable virus so it is not possible to get rid of the virus easily

ANSWERS:

1. 
Embryo transfer, Transfer, hysterectomy of late-term fetuses, Cross-fostering neonatal pups to surrogate mothers with the appropriate microbial status.

2. 
Chlorine dioxide

3. 
a (MHV is a fragile virus so it will be killed during the process of disinfection of the litter)

4. 
T

Hess et al.  Home Improvement: C57BL/6 Mice Given More Naturalistic Nesting Materials Build Better Nests, pp. 25-31

Domain 4: Animal Care

Primary spp: mice

SUMMARY: In this paper about environment enrichment in mice, the authors examined the question of why mice in the lab don’t build complex, multilayered nests similar to their wild counterparts. Furthermore, the question posed by the authors specifically looked at whether it is because of their ability or because of inadequate nesting supplies. Nests were scored over a 6 day period with an extensive and well-described system of criteria based on the shape of the nest as well as on how much the walls were built up around the nest cavity that formed the dome. The authors found that the mice did build nests with a combination of materials such as tissue and shredded paper strips analogous to nests build by their wild counterparts. Changing the type of nest-building material offered to mice could help improve the intended benefit of environment enrichment in a more biologically relevant way rather than by assumptions of benefit. 

QUESTIONS:

1. In a paper from 2006, authors Kaliste et al. (ref #20) examined the effect of fighting and whether enrichment increased or decreased the fighting. Which type of mouse enrichment was found to increase the incidence of fighting?

2. What is the scientific name (genus) of a pack rat and how did these animals get their name?

3. Name one example of an enriched environment that also compromises animal wellbeing.

ANSWERS:

1. Nestlets were found to increase the incidence of fighting in mice

2. Neotoma; these rodents like to scavenge found objects for nest building and their nests consist of multiple types of materials which is how they got their name of pack rats

3. Individually ventilated cages (IVC systems) reduce ammonia levels, airborne disease transmission, and the amount of human handling, but the increased ventilation rate has been found to be aversive to mice, they show elevated levels of fear or anxiety, and immune suppression has been demonstrated 

Cray et al.  Effects of Fenbendazole on Routine Immune Response Parameters of BALB/c Mice, pp. 32-36

Domain: 1; Task Designation: K6

Species Designation: Primary (mouse)

SUMMARY: This article explores the possible effects that fenbendazole has on the immune response of mice. This group used BALB/c mice as their model. They used a commercially available fenbendazole medicated diet. The diet had a standard 150 ppm dose of the Fenbendazole. This study used both commonly accepted treatment regimens for feeding the Fenbendazole diet. The feeding of the diet was done either in a 9 week on-off schedule or a 5 week continuous application. After treatment was completed several physiologic parameters were analyzed to judge the immune response to the Fenbendazole feeding.

 

The group performed CBC with serum chemistry analysis, flow cytometry on cell suspensions from spleen and thymus, colony-forming cell assays, in vitro proliferation of spleen cells, skin grafting, and assessment of primary and secondary antibody responses. It was stated that throughout the treatment protocol the clinical condition of the mice did not change grossly and that weights did not differ between the treated and untreated groups. There were no significant findings from the CBC or serum chemistry panels. In addition, there were no significant findings on flow cytometry, cell assays, bone marrow cultures, or skin grafts rejections.

 

Several previous reports have indicated that fenbendazole can result in severe myelosuppression in nonrodent species. It was postulated that the myelosuppression was idiosyncratic and dose related. This study was aimed at confirming the differences in immune response parameters in fenbendazole treated animals. Their results show that in immunocompetent mice the fenbendazole medicated diet has little to no effect on the immune response.
QUESTION:
1. 
What is the drug classification for fenbendazole?
 

ANSWER: 
1. Broad-spectrum benzimidazole anthelmintic
Gao et al.  Unexpected Antitumorigenic Effect of Fenbendazole when Combined with Supplementary Vitamins, pp. 37-40

Domain 3: Research T2. Advise and consult with investigators on matters related to their research

SUMMARY: In this study, fenbendazole was used to treat rodent pinworm infection in a human lymphoma xenograft model in C.B-17/Icr-prkdc/Crl (SCID) mice, which failed to grow.  Further investigation revealed that the fenbendazole had been incorporated into a sterilizable diet supplemented with additional vitamins to compensate for loss during autoclaving, but the diet had not been autoclaved.  The objective of the study was to determine the role of fenbendazole and supplementary vitamins on tumor suppression.  Twenty vendor-supplied 4-wk-old SCID mice were assigned to 4 treatment groups: standard diet, diet plus fenbendazole, diet plus vitamins, and diet plus both vitamins and fenbendazole.  Diet treatment was initiated 2 weeks before subcutaneous flank implantation with 3 x 107 the lymphoma cells.  Tumor size was measured by caliper at 4-d intervals until the largest tumors reached a calculated volume of 1500 mm 3.
The results demonstrated that a combination of supplemented vitamins and fenbendazole, in the diet inhibited growth of a human lymphoma cell line (P493-6) in SCID mice, whereas fenbendazole or vitamins alone had no growth inhibitory effect.

QUESTIONS:

1. 
What was the human lymphoma cell line affected in this study?

2. 
What was the human lymphoma xenograft model used in this study?

3. 
The results of this study demonstrated that a combination of________ and _______, in the diet inhibited growth of a human lymphoma cell line.

ANSWERS: 
1.
Human lymphoma cell line (P493-6), 
2.
Human lymphoma xenograft model in CB-17/ICR-prkdc/Crl (SCID) mice, 
3.
Fenbendazole and supplemental vitamins.

Deshmukh et al.  Validation of the Use of Nonnaive Surgically Catheterized Rats for Pharmacokinetics Studies, pp. 41-45

Domain 3: Research

     Task 1: Facilitate or provide research support 

     Task 3: Design and conduct research 
Primary Species: Rats (Rattus norvegicus)

One line: After a washout period of 7 days, it was found that scientifically valid pharmacokinectics data can be obtained from nonnaive surgically cannulated male Sprague-Dawley rats, similar to data from naïve rats.

SUMMARY: In a typical pharmacokinectics study, a compound is administered to an animal, and then plasma samples are taken and assayed for levels of the compound.  The objective is to determine the body’s effect on the drug.  

Typically, only naïve rats are used for these studies.  The concern expressed by the authors, of this article, was if nonnaïve rats can be used for screening pharmacokinectics studies.  Also if nonnaïve rats were to be used, what would be an appropriate washout period, particularly in surgically cannulated rats?

The authors maintained the animals for 2 studies involving first a new chemical entity (NCE) and then testing with 1 of 2 known inhibitors, antipyrine or fexofenadine.  One of the drugs mentioned was known to inhibit drug metabolism enzymes and the other, inhibited drug transporters. By using these two drugs in the second pharmacokinectic study on the nonnaïve rat, the authors were able to determine if prior exposure to NCEs would result in subsequent alterations in drug metabolism and disposition.

Their overall findings suggest that after a 7-day washout period, nonnaïve rats can be reused for pharmacokinectic studies and will produce data similar to those of naïve rats.  After this rest period, the rats had normal hematocrits, lacked detectable drug in their plasma and showed no evidence that high doses of known inhibitors of drug disposition affected subsequent studies.  In addition, reusing surgically altered animals yielded considerable monetary savings.

QUESTIONS:

1. 
Suggest 2 reasons why the authors chose to carry out a maximum of 2 studies on each animal.
2. 
What important pharmacokinectic parameters are determined by the shape of the curve of drug concentration vs. time graph?
3. 
What do the acronyms AUC and NCE stand for?
4. 
T/F For large animal studies, washout periods are 2 – 4 wks.

ANSWERS:
1.
a. 
Animals will grow too large if kept for too long 

b. 
Too large animals will require too much compound
2.
Half-life, Volume of Distribution, Clearance, Maximal Concentration and Exposure.
3. 
AUC – area under the time-concentration curve

   
NCE – new chemical entity
4. 
True

Vento et al.  Food Intake in Laboratory Rats Provided Standard and Fenbendazole-supplemented Diets, pp. 46-50
Domain 1:  Management of Diseases

Task 2:  control spontaneous or unintended disease or condition

K3 Parasitology

K6 Pharmacology

Species:  Primary- Rat

SUMMARY:  Providing feeds supplemented with anthelmintic agents is a common means for treating or preventing infestation with undesirable parasites.  One shortcoming of using medicated feed is the inability to ensure adequate drug intake.  The addition of new compounds to standard animal feed has the potential to alter taste or other factors that may alter animal intake.  Changes in food intake or animal preference either for or against medicated feeds has the potential to alter experimental outcomes, and must be considered in experimental design and data analysis.  To test the potential for changes in food intake and diet preferences in rats given fenbendazole-supplemented diets two experiments were conducted:  First animals received either medicated or normal feed upon introduction into an animal facility and food intake and weight gain were monitored daily.  In the second experiment after acclimatization to the facility and different diets rats were give the option of standard and medicated diets and intake was measured.  While the provision of medicated feed as a sole food option did not significantly alter weight change during experiment 1, animals showed a clear preference for non-medicated feed in experiment 2 indicating that addition of addition of fenbendazole to a diet formulation can change food intake.  Therefore, experiments using animals receiving fenbendazole-supplemented food must account for this potential dietary preference during study design and data analysis.

QUESTIONS:  

1. What is the drug class and mechanism of action for fenbendazole? 

2. True or False:  When given the option rats showed a distinct preference for non-medicated feed.  

ANSWERS:

1. Fenbendazole is a benzimidazole drug.  These drugs work by binding microtubule subunits and interfering with microtubule formation in parasites.  Following oral administration very little is absorbed, and therefore used mostly to treat intestinal parasites.

2. True.  Given the choice animals showed a strong preference for non-medicated feed.

Reichard et al.  Efficacy of Fenbendazole Formulated in a Commercial Primate Diet for Treating Specific Pathogen-free Baboons (Papio cynocephalus Anubis) Infected with Trichuris trichiura, pp. 51-55

Species:  Secondary, Baboon

SUMMARY: Whipworms (Trichuris trichiura) are common endoparasites in group-housed non-human primates.  Treatment typically involves individually medicating patients with fenbendazole granules hidden in food, a practice that is time consuming and impractical for group-housed animals.  This study evaluated the efficacy of a commercially formulated fenbendazole primate diet in treating whipworm infestation.

The baboons in the study had been derived from a conventional colony housed in indoor/outdoor runs.  Infants were removed from the dams within 24 hours of birth, bathed, and then transferred to an SPF nursery for rearing and viral screening.  Nursery rearing included time in a gang cage and then transfer to indoor runs of SPF groups around 18 months of age.  The SPF runs had previously housed conventional colonies, but had been emptied for 4 weeks and disinfected with bleach then chlorhexidine, then a quaternary ammonium, then glutaraldehyde.  As whipworm eggs are highly resistant within the environment, it is possible that the baboons acquired the whipworms in the runs, but the authors postulate that the exposure occurred prior to separation from the dam.

Fenbendazole diet was fed daily for 5 days.  Quantitative fecal counts were performed on samples collected prior to treatments with the fenbendazole diet, as well as on treatment days 7, 14, 21, 28, 63, 92, 119, and 154.  All baboons had stopped shedding eggs within 7 days of treatment and remained negative at the 119 day sampling.  10% of the animals were positive at the 154 day sampling, which could indicate re-exposure, although it is possible some larvae survived the treatment and matured to adults.

The authors recommend considering the use of fenbendazole impregnated fed for 5 consecutive days every 4-6 months for animals housed in whipworm contaminated environments.

QUESTIONS:

1. What is the prepatent period of Trichuris spp?

2. How long does it take Trichuris eggs to embryonate in the environment?

3. What is the infective stage of Trichuris?

4. What part of the body does Trichuris  parasitize?

5. T or F:  Trichuris is a zoonotic parasite?

ANSWERS:

1. 60 days (humans, unknown in baboons)

2. 30 days

3. Embryonated egg

4. Colon & cecum

5. True

Dang et al.  Efficacy and Safety of Five Injectable Anesthetic Regimens for Chronic Blood Collection from the Anterior Vena Cava of Guinea Pigs, pp. 56-60
Domain: 3

Task Designation: K1

Species Category: secondary, guinea pig

SUMMARY: This article describes the use of ketamine/xylazine, pentobarbital, and medetomidine as anesthetics for blood collection from the AVC of guinea pigs.  Authors hoped for an anesthetic which would allow sufficient anesthetic duration and depth for blood collection, but with rapid onset and recovery.  Animals were dosed with ketamine (30 mg/kg) and xylazine (2.5 mg/kg) SQ, IM, or IP, pentobarbital (37 mg/kg) IP, or medetomidine (0.5 mg/kg).  Blood was collected under anesthesia for CBC and chemistry at day 0, weeks 2, 4, 6, 8, and 10.  The times from anesthetic administration to loss of the righting, pedal withdrawal, and palpebral reflexes and to recovery from anesthesia were recorded.  Guinea pigs were euthanized at the end of the study and histopathology was performed to determine if anesthesia-induced lesions were present.  Results indicated no significant differences between the ketamine/xylazine groups, however, the authors preferred the IP method.  With IP administration of ketamine/xylazine, mean time to loss of righting reflex was 8.8 minutes, time to loss of pedal withdrawal reflex was 10.3 minutes, and to loss of palpebral reflex was 10.3 minutes.  Time to recovery was 49 minutes +/-7.6 minutes.  Pentobarbital induction time was similar; medetomidine failed to produce adequate anesthesia (only sedation) in most guinea pigs, even after the dose was doubled (to 1.0 mg/kg).  BUN values were higher after pentobarbital versus ketamine/xylazine.  Authors attribute differences in BUN to a decreased cardiac output, renal blood flow, and glomerular filtration rate (well known effects of pentobarbital).  Decreased blood glucose levels were seen in animals dosed with pentobarbital versus ketamine/xylazine.  Authors attribute differences in glucose to the alpha-2 action of xylazine on beta cells, thus inhibiting insulin release, as was shown in a previous study.  Creatine phosphokinase values were significantly higher in pentobarbital guinea pigs versus ketamine/xylazine (IM) guinea pigs.  Authors hypothesize that this is because pentobarbital has a longer duration of effect than IM ketamine/xylazine.  No anesthetic-induced histopathologic lesions were found.  Three animals in this study died from complications associated with blood collection, and the data from these animals was not included in statistical analysis.  Overall, the authors were satisfied with ketamine/xylazine cocktails, especially via the IP route.  Ketamine and xylazine provided sufficient depth and length of anesthesia for blood collection from the anterior vena cava, with minimal alteration to chemistry values, and short induction and recovery times.

QUESTIONS:

1. Name the drug class for each of the following: ketamine, xylazine, pentobarbital, and medetomidine.

2. T/F: When used by itself, medetomidine is a satisfactory drug for induction of surgical anesthesia in guinea pigs.

3. T/F: According to this study, ketamine/xylazine should not be administered IM, as it causes severe muscle necrosis.

4. Pentobarbital and ketamine are controlled substances.  To which controlled substances schedule does each drug belong?

ANSWERS:

1. K - Dissociative; X and M- alpha 2 agonist; P- barbiturate

2. F

3. F

4. P and K are both classified under schedule III

Colony Management
Caulfield et al.  Effects of Gamma Irradiation and Pasteurization on the Nutritive Composition of Commercially Available Animal Diets, pp. 61-66

Task 1:  Prevent, Diagnose, Control, and Treat Disease; K8-Clinical Medicine; K16-Nutrition

Primary species - Rat, Dog; Secondary species - Cat

Background and Methods: Gamma radiation is used to sterilize diets for specific pathogen-free (SPF) animals. Because a gamma-irradiated diet was linked to leukoencephalomyelopathy in SPF cats, we investigated the effects of 'typical' (28.9-34.3 kGy) and 'high-end' (38.4-48.7 kGy) doses of gamma irradiation and of pasteurization (at 107 °C for 15 min) on the amounts of fat; protein; carbohydrate (and taurine in cat diet); vitamins A, E, B1, B2, B6, and B12; and peroxide in commercially available dry cat, dog, and rodent diets. 

Results: The authors found that the only treatment-related changes occurred with vitamin A and peroxide. The typical and high-end doses of gamma irradiation reduced the vitamin A level of the cat diet to 42% and 31% of the untreated value (Table 2) , respectively-levels below recommended allowances for growth and reproduction. Only the higher irradiation dose reduced vitamin A in the rodent diet, and neither dose altered the canine diet. Pasteurization reduced the vitamin A content of the cat diet to 50% of its original level, which was within the recommended level for this species. Irradiation increased the peroxide content of all 3 animal diets: by approximately 11-fold with the typical dose and by 14- to 25-fold with the high-end dose. 

Conclusions:  The authors found in this study that gamma irradiation can have profound, selective effects on the vitamin A and peroxide contents of dry diets, and caution is advised when feeding such diets long-term and exclusively to SPF animals, particularly cats. The authors also suggest that pasteurization (with its fewer deleterious effects) may represent an alternative method of decontaminating diets for rodents, dogs, and cats. 

QUESTIONS:

1.
What is leukoencephalomyelopathy?

2. 
The irradiation dose applied to a food product is measured in which of the following units?

a.
Grays

b.
Rads

c.
Joules

d.
KiloGrays

3.
What is the D value?

4.
Pasteurization of animal diets is achieved by the exposure to which of the following temperature and exposure time combinations?

a.
100(C for 15 to 20 minutes

b.
120(C for 10 to 15 minutes

c.
107(C for 15 to 20 minutes

d.
130(C for 5 to 10 minutes

5.
What is the reason the authors give for Felids having a higher dietary requirement for vitamin A than other species?

ANSWERS:

1.
A disease of white matter of the brain and spinal cord; a syndrome of progressive ataxia and weakness with dysmetria, quadriparesis, and conscious proprioceptive deficits.

2.
d.
3.
The D value is the amount of energy to kill 90% of the microbial population.

4.
c.
5.  Felids do not convert B-carotene to vitamin A (retinol) and need to rely on animal products (carnivore) for their dietary source of retinol.

CASE REPORT

Nakano et al.  Sertoli-Leydig Cell Tumor of the Testis in a Sprague-Dawley Rat, pp. 67-70

Domain: 1

Task Designation: K10

Species Designation: Rat

SUMMARY: This article describes a case report of a testicular mixed tubular Sertoli-Leydig cell tumor in a 7 week old Sprague-Dawley rat. The tumor appeared to be an incidental finding found at necropsy of a rat from an untreated control group of a toxicology study. The tumor was unilateral, and showed no gross changes from the normal testicle, but felt slightly solid when incised with a scalpel blade. Tissue samples were obtained and examined with methylene blue staining under light microscopy, and with double staining with uranyl acetate and lead citrate under electron miscroscopy.

The article describes in detail and provides microscopic pictures showing that the predominant tumor cells were consistent with a Sertoli cell origin, and the cells comprising the minor population situated on the basolateral side of the tubules were consistent with Leydig cell origin.
The most frequently encountered neoplasm of the rat testis is the Leydig cell tumor, which has variable frequency among strains. Many strains are listed in the article. Two phases have been described in the differentiation of Leydig cells in rats. The first phase, fetal-type, is comprised of cells that develop from gonadal mesenchymal precursor cells. The second phase occurs at puberty, when adult-type Leydig cells appear.

The Discussion states that only one other mixed gonadal stromal tumor has been reported. It also suggested that the Sertoli cell line likely originated from the seminiferous tubules, and postulates that the Leydig cell line likely originated from primitive gonadal stromal precursor cells. 

QUESTIONS:

1.
Which strain of rat has the highest incidence of Leydig cell tumors:

a.
Long-Evans

b.
Sprague-Dawley

c.
Wistar

d.
Wistar substrain U

e.
Fischer 344

2.
Name and describe the two phases of Leydig cell differentiation:

3.
What is the most frequently encountered neoplasm of the rat testis?

a.
Sertoli cell

b.
Mixed Sertoli/Leydig cells

c.
Leydig cell

ANSWERS:

1.
e. Fischer 344 has an incidence rate of nearly 100%

2.
The first phase, fetal-type, is comprised of cells that develop from gonadal mesenchymal precursor cells. The second phase occurs at puberty, when adult-type Leydig cells appear.

3.
c. Leydig cell

