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Leys et al. Rats Housed on Corncob Bedding Show Less Slow-Wave Sleep, pp. 764-768

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: Pelleted corncob is one of the hardest bedding options for rodents. It is becoming increasingly popular because it has been shown to contain no dust and produces negligible levels of ammonia within a cage. 

Encephalography (EEG) is a measure of the net current generated by cortical neurons. These currents fluctuate depending on the state of arousal of the subject. During alert states, neuronal currents are asynchronous resulting in low-amplitude EEG readings. During sleep, currents synchronize, resulting in high amplitude readings.

Rats of this study were raised on aspen chips then switched to corncob bedding for 5 weeks then returned to aspen chips. During the course of the 5 weeks on corncob, rats spent significantly less time in slow-wave sleep as compared to baseline on aspen chips. This effect was immediately resolved after the switch back to the aspen chips, showing that aspen chips are more conducive to rodent sleep than corncob bedding.

Studies have shown a significant decrease in preference for corncob bedding regardless of pellet size. In mice and hamsters, this can be mitigated with the addition of bedding material. 

Rodent sleep models can be used to predict the effect of drugs on sleep habits in humans. The use of corncob bedding in these models may mask the effect of the drugs on sleep.

 

QUESTIONS
1.
Would you expect to see high amplitude EEG readings during the light cycle or dark cycle in mice?
2.
What are some advantages of corncob bedding over aspen-chip bedding?
a.  
Corncob bedding is preferred by most rodents over aspen-chips
b. 
Cages with corncob bedding have a lower ammonia level and require less frequent cage changes
c.  
Rodents on corncob bedding show uniform and regular sleep pattern when compared to those on aspen chip
d. 
All of the above
 

ANSWERS
1.
Light Cycle - High amplitude EEG reading represent a sleeping state and mice are nocturnal. 
2.
b
Kane et al. Sex-Associated Effects on Hematologic and Serum Chemistry Analytes in Sand Rats (Psammomys obesus), pp. 769-774

D1, Management of Spontaneous and Experimentally Induced Diseases and Conditions. T3.

Tertiary Species: Other Rodents

SUMMARY: Psammomys obesus, commonly referred to as the sand rat or fat sand rat, is a diurnal desert animal that belongs to the family Muridae and subfamily Gerbillinae.  The sand rat inhabits North Africa and regions in the Middle East.  Sand rats have been used as models for human diseases such as, insulin-independent diabetes mellitus.  There are two separate lines of sand rats: a diabetes-prone line and a diabetes-resistant line.  Sand rats are naturally susceptible to Leishmania major and contribute to the maintenance and transmission of leishmaniasis to sand flies in parts of Iraq and Israel.  Recently, sand rats have been used to study circadian mechanisms involved in mood and anxiety disorders in humans.
The present study was performed to determine whether there were sex-associated differences in various hematologic and serum chemistry analytes in the sand rat.  A total of 30 rats were used (15 male and 15 female).  Animals were euthanized and blood collected via cardiac puncture.  Of the hematologic values evaluated, four parameters that were greater in males than females (RBC count, hemoglobin, HCT, and RBC hemoglobin content) were all related to hemoglobin capacity.  Like sand rats, other rodent species such as rats, mice and Mongolian gerbils exhibit increased erythrocyte indices in males.  One hypothesis is that this difference is due to a greater muscle mass in males that requires greater hemoglobin-carrying capacity.  Female sand rats had a significantly larger percentage of lymphocytes than males; however the absolute differential count and measures for any other leukocyte parameter did not differ between males and females.  Like female rats, mice and Mongolian gerbils, this increase in lymphocyte percentage is hard to interpret and unlikely to be of clinical importance.  There were no significant differences in serum chemistry analytes between male and female sand rats.  Compared to rats and mice, BUN was markedly elevated.  However, this is similar to other desert dwelling rodents such as the Mongolian gerbil and fat-tailed jirds that have increased renal concentrating capacity.  In addition, sand rats had a markedly low ALP- those in rats, mice and fat-tailed jirds are 2 to 3 times higher.  The reason for increased ALP is unknown, but may be unique to this species.  The sex of adult sand rats is a definite source of potential variation that should be considered in experimental design.

QUESTIONS
1. What wild rodent is a model for type 2 diabetes:

a. Meriones
b. Pachyuromys

c. Psammomys

d. Peromyscus

2. What serum chemical analyte is uniquely low in Psammomys obesus?
a. ALP
b. BUN
c. ALT

d. Triglycerides

ANSWERS
1. c

2. a

Husbandry

Compton et al. Transmission of Mouse Parvovirus by Fomites, pp. 775-780
Domain 1; Task: T-1, K-7

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The goal of the study was to determine the risk of transmission of mouse parvovirus (MPV) by caging and husbandry practices. As MPV is the second most prevalent agent in contemporary mouse colonies and as 90% of academic institutions surveyed in 2006 reported having MPV on campus, it is important to see if husbandry practices and/or caging can serve as factors in the transmission of the MPV. The epizootiology of MPV infections in laboratory animal colonies and the role of fomites are unclear. The authors hypothesized that environmental fomites posed a low risk for viral transmission given that the amount of virus that is on animal room floors and on cage components is low. Furthermore, costly and labor-intensive activities such as autoclaving cage components may not be required to prevent the spread of MPV throughout a facility. 

4-6 week old Swiss Webster mice were used in the study because they are reproducibly infected with lower doses of virus and reliably shed higher levels of virus than BALB/c and C57BL/6 mice; therefore, Swiss Webster mice present one of the highest potential risks for generating fomites. 

The hypothesis that fomites pose a low risk for transmission ended up being partially true. No mice exposed to nesting pads that were exposed to the animal room floor became seropositive. Likewise, no mice became seropositive that were housed next to infected mice and underwent cage changing simultaneously. However, all mice exposed to used cages, food, cage bottoms, wire bars, filter tops, nesting materials, and shelters became seropositive with drinking valves being the least risky. It was also discovered that cage washing alone without autoclaving was sufficient to remove or inactivate MPV. 

 
QUESTIONS:

1. 
Is MPV an enveloped or nonenveloped virus? How stable is it in the environment?

2. 
What are possible factors that make the drinking valve the least risky cage component to serve as a fomite? 

3. 
True or False: To establish MPV infection, mice must be exposed to a dose that exceeds the threshold needed to initiate infection. 

ANSWERS:

1.
Nonenveloped. Highly stable in the environment therefore difficult to inactivate.

2. 
Small surface area of the water valve; nonporous nature of stainless steel; dilution of the virus by the water flow. 

3. 
True

Horn et al. Effects of Cage Density, Sanitation Frequency, and Bedding Type on Animal Wellbeing and Health and Cage Environment in Mice and Rats, pp. 781-788
Primary Species: Rat (Rattus norvegicus) and Mouse (Mus musculus)

SUMMARY: The cage density, sanitation frequency, and bedding type on animal growth and welfare were evaluated on Sprague–Dawley rats and C57BL/6 mice in this study. The Guide for the Care and Use of Laboratory Animals (Guide) recommends cage density and sanitation guidelines for laboratory mice and rats. These guidelines include cage density recommendations appropriate for the size of the animal, to allow for normal postural adjustments, and floor space that is unsoiled by animal waste as a location in which the animal may rest. Guide sanitation guidelines include sanitation once weekly for solid-bottom cages through disinfection with chemicals, hot water, or both. Deviations from these recommendations should be approved by the IACUC of the institution. They hypothesized that less frequent cage sanitation and increased cage density, in accordance with in-house standards, would not negatively affect animal welfare and cage environment parameters. At weaning, mice and rats were allocated to treatment groups according to sex, bedding type (shredded aspen, cellulose, or a 50:50 mixture), and cage density and sanitation frequency (in-house cage vs. Guide recommendations) for an 8-wk period. Body weight, feed disappearance, cage ammonia, ATP concentrations, behavior, morbidity, and mortality were assessed weekly in addition to fecal corticosterone, microbiology, and lung histopathology.  In both rats and mice, parameters indicative of animal health and welfare were not significantly affected by cage density and sanitation frequency or bedding type by deviating from guide standard. The conclusion was these parameters (guide) appear to be credible measures of animal health and wellbeing and may be useful for evaluating performance standards for animal husbandry.

 

QUESTIONS
1. 
According to the Guide, how frequently the animal cages (rodents) should be sanitized?
a.
4 days

b. 
7 days

c. 
10 days

d. 
12 days

e. 
14 days

2. 
Deviation from the Guide regulation should be approved by;

a. 
Attending Veterinarian

b. 
APIHS

c. 
OLAW

d. 
Chief Executive of the institution

e.
IACUC

3.     What is the standard PPM level for chlorine in rodent drinking water?
a. 
2 to 3 PPM

b. 
3 to 6 PPM

c.
6 to 8 PPM

d. 
8 to 10 PPM

e. 
10 to 12 PPM

 

ANSWERS
1. 
b

2. 
e

3. 
d

Health Surveillance

Grove et al. Age-Associated Variability in Susceptibility of Swiss Webster Mice to MPV and Other Excluded Murine Pathogens, pp. 789-796
Primary Species: Mouse (Mus musculus)
 

SUMMARY: Detection of most murine pathogens depends on the transmissibility of the agents and sensitivity of sentinels to those agents. Other factors such as mode of transmission, infectivity, environmental stability or host susceptibility according mouse age, strain, and sex are involved as well. The aim of the study was to evaluate the differences in the transmission of infectious agents like MPV and other pathogens to sentinels of different ages to determine whether younger sentinels were more effective at detecting infectious agents. The first group of mice, Swiss Webster mice, were inoculated with MPV and transmission to 4-, 12-, and 24-wk old contact and soiled –bedding sentinel was determined. The second group of mice was naturally infected with 9 infectious agents and mice were obtained from two local pet stores. Transmission to 4-wk-old contact sentinel and 4-, 12-, and 44-wk-old soiled bedding sentinel was determined as well. No significant difference in transmission of MPV to outbred bedding sentinels ranging in age from 4 to 44 wk that were exposed to either mice experimentally inoculated with MPV or to mice naturally infected with MPV. For the first group, all 48 mice were positive for MPV by both fecal PCR and at 1 wk after infection and serology at 2wk after infection. Also, almost all (23 of 24)contact sentinels and all (24 of 24) soiled-bedding sentinels were positive for MPV by serology at 3wk after exposure; indicating that there is no difference in MPV transmission to contact and soiled-bedding transfer sentinels depending on their age. As well for the second group, there was no significant difference in detection of MPV and other pathogen agents like TMEV, MHV, MNV, MAV2, Helicobacter spp, pinworms and fur mites among the 3 age groups of soiled-bedding sentinels. The current data, also, show no apparent benefit to submitting sentinels every 3mo rather than every 6mo.

 

QUESTIONS
1.   T or F.  Contact sentinels decreased probability of disease transmission and subsequent detection but are practical for the surveillance of large colonies.

2. 
T or F. A disadvantage of using soiled-bedding sentinels is the lack of effective detection of infectious agents that are not transmitted by fecal-oral route, such Sendai virus and fur mites.

3.  
T or F. The ideal age at which seroconversion or persistent infection occurs after exposure may vary according to the agent of interest.

4.  
T or F. According to this article, younger sentinels are better at detecting certain infectious agents, such as MPV.

ANSWERS
1.  
F. Contact sentinels increased probability of disease transmission and subsequent detection but are impractical for the surveillance of large colonies.

2. 
T
3. 
T

4. 
F. According to the article, there was no significant difference in transmission of MPV between 4 to 44wk mice.

Compton et al. Transmission of Mouse Parvovirus to Neonatal Mice, pp. 797-802

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 2 - Control spontaneous or unintended disease or condition; Task 3 -Diagnose disease or condition as appropriate 

 

SUMMARY: Mouse parvovirus (MPV) is the second most prevalent viral agent in current mouse colonies. During the first 2 weeks of the infection, transmission of the virus via contact with infected animals or soiled bedding is consistent with high levels of MPV DNA levels detected in the intestine and mesenteric lymph nodes. During the chronic phase of the infection (weeks 4-24) transmission of MPV via contact or soiled bedding is sporadic. All strains of mice can be infected with MPV; however, the ease with which infection is induced is dependent on several factors, including the age of the mouse, the dose and strain of MPV and the presence of other viral infections. When MPV is detected in a mouse colony, cessation of breeding is one basic measure taken to control the infection. This tactic is used to decrease the introduction of naive mice into the colony. 

For this study animals were exposed to MPV at birth, at 2 weeks of age and 1 week of age. This was accomplished by placing an index animal in the cage with the breeding pair. The group investigated the infection of newborn mice and the effect of fostering on MPV transmission in 2 groups. For the first group, the litters were left in the cage with the breeding pair and the index mouse until weaning. In the second group, the litters were fostered within 24 hours of birth. For the 2 week old animals they were exposed to an index animal while with the dam. To determine the rate of MPV infection in neonatal mice that were beginning to be exposed to maternal antibodies around the time they began to ingest MPV-laden feces, dams with litters of 1 week old pups were exposed to an index mouse. 

The premise that soiled bedding from cages housing dams and their litters would contain higher levels of MPV than those in which litters were removed and would pose a greater risk for MPV transmission via soiled bedding was not substantiated. Litters of mice exposed to MPV at birth showed no evidence of shedding MPV in feces. Therefore they probably did not contribute MPV-contaminated feces to the cage; however they are capable as serving as fomites and were able to transmit MPV infection to foster dams. Mice exposed to MPV at 7 to 14 days of age did become infected and therefore do pose a risk for transmission of MPV. 

QUESTIONS
1. What are the some of the factors that contribute to the ease of infection of animals with MPV?

2. T/F- Vertical transmission of MPV has been documented. 

3. What is the classification of MPV?

 

ANSWERS
1. Age of the mouse, dose and strain of MPV, presence of other viral infections

2. False

3. DNA virus, noneveloped

 

Cacioppo et al. Resistance of Sprague-Dawley Rats to Infection with Helicobacter pullorum, pp. 803-807

Domain 3: Research, K3 – Animal models including normative biology relevant to the research

Domain 4: Animal care, K5 – Animal procurement considerations (surveillance) 
Primary Species: Rat (Rattus Norvegicus)

SUMMARY: The purpose of this study was to ascertain the effectiveness of dirty bedding transfer in the detection of H. pullorum infection o frats and to investigate their susceptibility to H. pullorum colonization by orally dosing SD rats with H. pullorum. H. pullorum is an enterohepatic helicobacter species and is known to be transferred via dirty bedding is mice. SD rats are often used for surveillance and dirty bedding transfer is a common practice in surveillance programs.

Dirty bedding transfer was performed by taking 18oz of dirty bedding from 5 Brown Norway rats that have been persistently infected with H. pullorum via PCR and fecal culture to Helicobacter-free SD rats. This transfer was performed weekly for 22 weeks. At 22 weeks post-infection, all SD rats exposed to dirty bedding tested negative for H. pullorum by repeated fecal culture and PCR assays and tissue PCR. Intermittent positive fecal PCR results were noted sporadically during the 22-wk study, but fecal cultures negative throughout 22 wk exposure period.

Orogastric dosing (every other day for a total of 3 doses) of SD rats with pure culture of H. pullorum isolated from Brown Norway rats was performed to ascertain colonization of H. pullorum in SD rats. Of the 9 SD rats dosed, 4 did not test positive for H. pullorum on PCR or culture at any time points during 12 weeks post infection.   Other rats were intermittently positive on PCR and/or culture throughout the 12 week period post infection.

No intestinal pathology was associated in sentinel or dosed rats. Mild hepatic changes were noted in rats from both groups, including minimal to mild portal inflammation. 4/9 dosed rats also had mild lobular hepatic inflammation. There is no correlation between portal/lobular liver inflammation and fecal/tissue PCR results.  

Results of experiment suggest SD rats may not be an appropriate sentinel to detect presence of enterohepatic helicobacter species. Presence of certain helicobacter species in immune-deficient rats or mice may develop histologic evidence of typhlocolites when infected with EHS. H. pullorum is a zoonotic agent and is associated with human disease.  

QUESTIONS
1. 
Which strain of rat has recently been shown to have a resistance to H. pullorum infection?
a. 
Spraque-Dawley
b. 
Brown Norway

c. 
Fischer 344 

d. 
Wistar 

2.  
Which of the following species of Helicobacter has been shown to be of zoonotic concern?
a. 
H. pullorum

b. 
H. hepaticus

c.
H. rodentium

d. 
H. mustalae 

3.
What is a limitation of using dirty bedding transfer for surveillance with Sprague-Dawley rats?

a. 
Dirty bedding has been shown to be ineffective for surveillance detection of all major rat pathogens 

b. 
Panels for testing SD rats for bacteria, viruses, parasites are not widely available

c.  
Rats don’t get diseases, therefore, they don’t need to survey for pathogens.

d. 
SD rats show a resistance to colonization of H. pullorum, an enterohepatic helicobacter species 

ANSWERS

1. a

2. a

3. d
Anesthesia
Jones et al. Evaluation of Common Anesthetic and Analgesic Techniques for Tail Biopsy in Mice, pp. 808-814

Primary Species: Mouse (Mus musculus)

SUMMARY: Tail Biopsy in mice is a common procedure in genetically modified mouse colonies. This study tested the effects of various analgesic and anesthetics used to mitigate pain after tail biopsy. The Hot water immersion test (HWI) was first used to evaluate analgesic effects of the following: isoflurane, ice-cold ethanol, ethyl chloride, buprenorphine, and 2-point local nerve block. Results from this procedure were used in the next step- evaluating effects after tail biopsy in adults and preweanling mice. 

Results

HWI: only 2-point nerve blocks and isoflurane + buprenorphine resulted in increased tail flick latency

Tail Biopsy: Behavioral changes indicative of pain and distress (specifically tail grooming) subsided within 30 minutes and returned to normal within 60 minutes, including the untreated group. It appears that pain associated with tail biopsy lasts 30-60 minutes. The most practical and effective means of managing pain in mice after tail biopsy was buprenorphine or immersion in bupivicaine (30s). 

QUESTIONS
1. [image: image1.png]


What is the mechanism of action of buprenorphine? What is its duration of action? What is it associated with in rats?

2. A recent (2008) study showed that the vertebrae of mice undergo maturation and ossification at what time? 

3. What is the preferred location for obtaining sufficient DNA for genotyping in mice?

4. What does this picture depict? http://btc.bol.ucla.edu/neuroscreen.htm

ANSWERS
1. It is a partial µ agonist. It has a duration of action of 3-5 hours in mice, 6-8h in rats, 6-7 hours in dogs, and 12-18 hours in cats. It is associated with increased motor activity and pica in rats.

2. 17-31d (before weaning)

3. The distal 5 mm of the tail

4. The hot water tail immersion test. The animal’s tail is placed in hot water and the latency to flick the tail is recorded. 

Carbone et al. Duration of Action of Sustained-Released Buprenorphine in 2 Strains of Mice, pp. 815-819

Domain 1; T4

SUMMARY: Buprenorphine HCl (bup-HCl) is a common analgesic for laboratory mice undergoing surgical procedures. Bup-HCl is an opioid and acts as a partial agonist at the µ-opioid receptor and as an antagonist at the κ-opioid receptor. The documented duration of action of bup-HCl is as short as 3 to 5 h in mice. Thus, Bup-HCl can require repeated restraint and reinjection for full postsurgical analgesia.  A sustained-release formulation of buprenorphine would benefit both laboratory animals and researchers by providing consistent, long-lasting analgesia without the need for re-dosing. A veterinary compounding pharmacy has developed an injectable, patent-pending formulation of sustained-release buprenorphine (bup-SR) which appears to provide analgesia for rats for 72 hours. This study used the hot-plate assay to assess the anti-nociceptive effects of a single injection of bup-SR, bup-HCl, and saline over 72 hours in young adult male BALB/cJ and SWR/J mice. SWR/J mice had shorter baseline latencies than did BALB/cJ mice. Relative increase from baseline latency (1% maximal possible effect was significant for bup-SR at 2, 6, and 12 h compared with saline. Bup-HCl at the clinical dose (0.1mg/kg) did to appear to provide sufficient analgesia to mice during the hot-plate assay. The analgesic efficacy of buprenorphine-SR appears to last at least 12 h in male BALB/cJ and SWR/J mice. 

QUESTIONS
1.
What is the use for the hot-plate apparatus?

2.
Why is the hot-plate used in this assay?

3.
According to this study, what is the apparent duration of Bup-SR in mice?

ANSWERS
1.
It is used to test the anti-nociceptive effect of treatment via thermal stimulation. In this study the plate was heated to 55C and observes monitored mice for licking or lifting a hind paw, jumping, or fluttering a hind paw. 

2.
Opioids decrease thermal sensitivity in animals. Thus compared with untreated mice, mice treated with opioids have greater latency on thermal sensitivity tests including the hot-plate and tail-flick tests.

3.
12 hours in mice. 

 

Semprini et al. Use of Fiber Optic Technology to Measure the Effects of Anesthesia on Luciferase Reaction Kinetics, pp. 820-824

Domain 3: Research

Primary Species: Rat (Rattus norvegicus)
SUMMARY: In vivo bioluminescent imaging along with fiber optics were used in this study to demonstrate differences in the affects of anesthesia on luciferase reaction kinetics.  Typically this type of imaging is used to tag bacteria and different cell types and also different genes.  Luciferase is an enzyme that generates visible light through oxidation in the presence of oxygen and ATP.  This light is transmitted through tissues and then detected by a specialized camera, in this case a novel fiber optic probe was used, which generates the image.    Quantitative measurements can be conducted based on the size and intensity of the reaction that appears in the image.  
Because these measurements are dependent on the kinetics of luciferase in whatever tissue is of interest, understanding how different anesthetics affect these kinetics is crucial.  In this study, the authors compared rats anesthetized with Isoflurane to those anesthetized with Ketamine/Xylazine.  The rats utilized were transgenic and expressed luciferase under the control of the human prolactin promoter.  Stereotaxic restraint and a fiber optic probe placed on the dorsal surface of the pituitary enabled the imaging of this luciferase reaction.  The reaction demonstrated a marked difference between the two anesthesia groups.  The rise time to peak emission differed by 20 minutes between the Isoflurane group and the Ketamine/Xylazine group.  This clearly demonstrates the need to understand how different conditions and specifically anesthetics can affect the outcome of these types of imaging studies.  

QUESTIONS
1. In vivo bioluminescent imagining utilizes what enzyme to create the images?

2. What class of anesthetic is Ketamine?  What class of anesthetic is xylazine?  

3. What is the difference between Bregma and Lambda in regards to skull anatomy?

ANSWERS
1. Luciferase

2. Ketamine: NMDA receptor antagonist.   Xylazine:  Alpha2 agonist

3. Both stereotaxic anatomical coordinates of the skull.   Bregma is the anterior point of junction for the coronal suture and saggital suture of the skull and used most commonly for a stereotaxic landmark.  Lambda is the posterior point on the skull where the saggital and lambdoid sutures intersect and is used to level the skull while positioning for stereotaxic surgery.  

Experimental Use

Berndt et al. A New Method for Repeated Drug Infusion into the Femoral Artery of Mice, pp. 825-831

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3 and T4.

Primary Species: Mouse (Mus musculus)

SUMMARY: Intrarterial chemotherapy (IAC) is frequently used for the treatment of osteosarcoma patients.  Administration of cisplatin through the main artery feeding the tumor has resulted in high local drug concentrations and improved the first-pass effect on tumor tissue compared to systemic administration.  This study aimed at establishing a reproducible microsurgical method for repeated catheterization of the femoral artery for local cisplatin IAC of the hind limb primary tumors in experimental osteosarcoma mouse models.  The femoral artery was catheterized up to five times using a cone-shaped glass capillary tube to enlarge the initial arterial incision and polyethylene tubing was advanced into the artery as the catheter.  Mice were either infused with saline plus 0.7% isofulfan blue (control) or 0.5mg/kg cisplatin plus saline and isofulfan blue (experimental).  Successful catheterization was demonstrated by the distal limb turning blue (Figure below).  Blood flow was recorded using laser speckle contrast imaging around the ankle joint and front foot area before and after infusion in both control and experimental animals.  Histology was performed in representative mice after the first, third, and fifth catheterization.
Successful catheterization for five interventions was achieved in 70% of the animals.  Superficial perfusion after the fifth catheterization and infusion of cisplatin was diminished by only 50% from pre-catheterization in the ankle and minimal changes in the front foot area.  Histologic analysis of arteries catheterized three times showed moderate medial necrosis around the injection site and granulation tissue around the femoral artery.  After the fifth catheterization, the vessels appeared to have recovered partially with only partial fibrinoid necrosis from the intervention-associated vessel damage and no arterial lumen occlusion in any of the mice.  This mouse model of repeated transient catheterization of the femoral artery can be used is studies for IAC.

[image: image2.jpg]



QUESTIONS

1.
What type of tumors has intra-arterial chemotherapy (IAC) been evaluated for:
a.
Melanoma
b.
Lymphoma

c. Osteosarcoma

d. Hepatocellular carcinoma

2.
What are the above pictures depicting?
a. Femoral artery catheterization
b. Sciatic nerve grafts
c. Intrathecal injection

ANSWERS
1. c

2. a

Shientag et al. A Therapeutic Dose of Ketoprofen Causes Acute Gastrointestinal Bleeding, Erosions, and Ulcers in Rats, pp. 832-841

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3 and T4.

Primary Species: Rat (Rattus norvegicus)
SUMMARY: Perioperative treatment with Ketoprofen was evaluated because this facility noted that there were several cases of blood loss, peritonitis, and death associated with surgery in rats that were treated with ketoprofen (a nonsteroidal anti-inflammatory) as an analgesic.  In order to confirm whether the Ketoprofen was associated with the lesions a prospective study was performed.  Rats were treated with Ketoprofen alone, Ketoprofen plus anesthesia or saline plus anesthesia.  Rats were evaluated 24 hours after treatment for fecal occult blood (FOBT), PCV, total protein and gross and histopathologic evaluations.  FOBT were positive for groups treated with ketoprofen, PCV was decreased and total protein declined.  There was a marked increase in the number of ulcers and erosions seen in the groups treated with Ketoprofen which increased in severity and number in the Ketoprofen with anesthesia group.  Body weights decrease in all 3 groups with the largest weight loss in the ketoprofen plus anesthesia group.  The authors concluded that a single therapeutic dose of ketoprofen (5 mg/kg, SC) causes significant gastrointestinal bleeding, erosions, and ulcers of the small intestines of rats with in 24 hr after administration.
QUESTIONS
1. Ketoprofen is an opioid analgesic. T/F.

2. Ketoprofen can cause mucosal damage in rats. T/F

3. There was blood loss associated with Ketoprofen administration in this study. T/F

ANSWERS
1. F – It is a nonsteroidal anti-inflammatory

2. T – This study shows damage to the mucosa of the large intestine

3. T – Hematocrit and FOCT demonstrates blood loss thru the intestinal tract.

Zhang et al. Drug-Containing Gelatin Treats as an Alternative to Gavage for Long-Term Oral Administration in Rhesus Monkeys (Macaca mulatta), pp. 842-846

Domain 4 - Animal Care: Task 1 - Develop animal husbandry programs

Primary Species: Macaques (Macaca spp.)

SUMMARY: Sirolimus, or rapamycin, is a macrocyclic lactone commonly used as an immunosuppressant in transplantation research.  Typical administration in macaques usually involves oral gavage, which can be stressful and potentially dangerous for non-human primates.  This study tested the bioequivalence of sirolimus when administered in a voluntarily consumed fruit-flavored gelatin treat compared to administration via oral gavage with or without ketamine anesthesia.

Five male and five female healthy rhesus macaques (Macaca mulatta) were used.  Control animals were dosed with sirolimus via oral gavage using ketamine anesthesia as necessary.  Animals in the experimental group were acclimated to gelatin treats without added sirolimus for a several days before administration of sirolimus-containing gelatin began.  The study comprised two experiments: in the first, animals were divided into control and experimental groups before being dosed with 0.6 mg/kg sirolimus via oral gavage or gelatin treats, and saphenous blood samples were collected immediately prior to and at 11 time points during the 24 hours immediately post-administration.  In the second experiment, after a four-week washout period, animals were again divided into control and experimental groups, and each group received 0.2 mg/kg daily of sirolimus via oral gavage or gelatin treats for a one-month study duration with one blood sample collected after the last dose.  Blood samples were analyzed using reverse-phase high performance liquid chromatography (HPLC).

Peak blood concentrations of sirolimus varied significantly between the control and experimental groups after single-dose administration (16.6 +/- 3.8 ng/mL and 11.4 +/- 2.4 ng/mL respectively).  However, the area under the curve (AUC) for 0-24 hours and 0-infinity fit the authors' standards for bioequivalence (90% confidence intervals for each AUC were within 80-125% and for peak concentration was within 75-133%), so the authors concluded that absorption did not differ significantly between the two administration routes.  For the one month study, average sirolimus blood concentrations were not significantly different between the control and experimental groups (2.97 +/- 1.92 ng/mL and 3.13 +/- 2.03 ng/mL, respectively).

Sirolimus-containing gelatin treats are easily administered to rhesus macaques, and there is evidence to support similar absorption pharmacokinetics and bioequivalence between this route of administration and the traditional route of orogastric gavage.  Future studies will try to address absorption pharmacokinetics and further improve the bioequivalence of this novel method.  The effective blood concentration of sirolimus in humans is 4-12 ng/mL with a dosage of 0.2 mg/kg, so the authors speculate that a daily dose of 0.6 mg/kg would be necessary to reach these blood levels in rhesus macaques, assuming a drug dosage conversion factor of 3.

QUESTIONS
1.  
For which of the following studies would fruit-flavored gelatin treats NOT be an acceptable method of drug administration in rhesus macaques?

a.  
Diabetes mellitus treatment, if the gelatin contains sucrose as a sweetener

b.  
Drug studies using heat-labile pharmaceutical agents

c.  
Drug studies that require precise, individualized dosing tailored for each animal

d.  
Primate studies in which the animal is not properly conditioned to the gelatin treats

e.  
Fruit-flavored gelatin would not be an appropriate drug vehicle in any of the above studies.

2.  
What are the acceptable upper and lower limits for bioequivalence when comparing the (log-transformed) AUC for two different administration methods of a drug?

a.  
75-125%

b.  
80-125%

c.  
90-125%

d.  
90-110%

e.  
95-105%

3.  
What is another common name for the drug sirolimus?

a.  
Rapamycin

b.  
Tacrolimus

d.  
Cyclosporine

d.  
Azathioprine

e.  
Erythromycin

ANSWERS
1.  
e
2.  
b
3.  
a
