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Felgenhauer et al. Evaluation of Nutritional Gel Supplementation in C57BL/6J Mice Infected with Mouse-Adapted Influenza A/PR/8/34 Virus, pp. 471-486
Domain 3

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Influenza A virus (IAV) infections place a major strain on public health services world-wide. Mice are the most common species used to study influenza and often exhibit clinical signs of anorexia, dehydration, respiratory distress, hypothermia, hunched posture, unkempt hair coat and ocular discharge. Anorexia and dehydration are common signs that lead to excessive weight loss. Weight loss is routinely used as a euthanasia endpoint criterion. Early removal of mice from a study can have an impact on  sample size and compromise the accuracy of the study. Therefore, supportive care that reduces weight loss and consequently mortality in mice infected with IAV would be a useful refinement. The overall goal of this study is to improve the standard of care for influenza infected mice. The effects of nutritional gel (NG) supplementation were evaluated in mice infected with IAV compared with the standard of care which was defined as moist chow and hydrogel. This study demonstrated that NG supplementation benefited influenza infected mice by reducing weight loss and the number of mice euthanized based on the endpoint criteria of 30% weight loss. These effects were seen for both the high and intermediate doses and were more prominent in male mice. NG supplementation also lead to earlier recovery and minimized weight loss at times points normally associated with the most severe clinical signs of IAV. NG supplementation did not affect immune cell subsets and resulted in minimal change to cytokines, chemokine, and growth factors recovered in BAL fluid. Based on these study results, the recommendation is to provide NG supplementation for C57BL/6J mice used in IAV research. 

QUESTION

1. What is another model of influenza?     

ANSWER

1. Mustela putorius furo (ferret)

 

Benga et al. Differentiation Among Rodentibacter Species Based on 16S-23S rRNA Internal Transcribed Spacer Analysis, pp. 487-491

Domain 3: Research
Primary Species: Mouse (Mus musculus)
SUMMARY: Recently, the opportunistic pathogen [Pasteurella] pneumotropica and related rodent Pasteruellaceae were reclassified into 8 distinct species with the genus Rodentibacter. Currently, simple molecular techniques are only available to distinguish R. pneumotropicus and R heylii.  Other species—including R. rarus, R. ratti, R heidelbergensis and Rodentibacter-related β-hemolytic Pasteurellaceae in laboratory rodents—are only distinguishable by 16S rRNA sequencing. In this study, the internal transcribed spacer (ITS) regions were studied. ITS band patterns were visually similar between R. ratti and R. pneumotropicus. ITS sequence analysis revealed a larger fragment containing the genes for tRNA​Ile(GAU) and tRNAAla(UGC) and a smaller fragment with the tRNAGlu(UUC) gene. ITS amplification was a reliable method to differentiate the studied species and may help to design probes for other molecular techniques.

 

QUESTIONS
1. What does ITS stand for?

a. Individual testing spacer

b. Internal transition spacer

c. Internal transcribed spacer

d. Individual transcribed spacer

2. What is the former genus for Rodentibacter spp in laboratory rodents?

a. Helicobacter
b. Staphylococcus
c. Pasteurella
d. Campylobacter
3. T/F: PCR tests are available to differentiate all of the Rodentibacter species studied.

ANSWERS
1.
c

2.
c

3.
False
 

Kosenko et al. Effect of Xylazine-Tiletamine-Zolazepam on the Local Field Potential of the Rat Olfactory Bulb, pp. 492-498

Domain 3: Research
Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: Sensory networks are modulated by change in vigilance states that are influenced by various processes including cognitive, attentional, arousal, emotional states, and previous experiences. The effects of anesthetics on the neural network activity are poorly understood. Local field potential (LFP) of the olfactory system has been studied in chloral hydrate, pentobarbital, urethane, and ketamine. Telazol (TZ) is an antagonist of N-methyl-d-aspartate receptors has a rapid effect, muscle relaxation, maintains high O2 sat of art hemoglobin and little cardiopulmonary inhibition with a wide margin of safety. Disadvantage is prolonged recovery, anxiety, spontaneous movements, and lack of an antagonist. Xylazine is recommended to be used with TZ (XTZ).  Study evaluated the effects of XTZ on bioelectrical activity of neural networks in olfactory bulbs (OB). Eight male rats received IM injection of XTZ and underwent a craniotomy for implantation of a microelectrode array into the glomerular layer of the OB. OB LFP recordings were performed in a Faraday cage after injection with XTZ for 120min. LFP signals analyzed via NeuroExplorer4 statistics analyzed by Sigma Plot 11 and Excel with one-way ANOVA and Turkey post-hoc multiple-comparison test. XTZ influenced neurochemical structures similar to the other anesthetics mentioned earlier. XTZ induced a significant increase of the OB γ activity in the 91-170Hz frequency range with max effect after first 10min. Freq higher than 100Hz have not been described in LFP of rat OB. This activity is likely related to neuronal circuits of OB, including mitral and granule cells. During wakefulness it is in the 60-90Hz and with XTZ moves to the 91-170Hz range since it blocks the descending afferents(stops inhibition). Dendrodendritic synapses between mitral and granule cells are the main source of γ activity. Inhibition of GABA receptors could also cause this increase. Mechanism of TZ is similar to ketamine and produces disorganization of the limbic and thalamocortical systems which causes sedation in the first 30-60 sec after IM injection. At the same time excitability of OB increases as evidenced by the more pronounced effect during the presentation of odorants during anesthesia. Functional significance of the high frequency is unknown and requires further investigation.
 
QUESTIONS (True or False)

1. Ketamine and Tiletamine – zolazepam are both antagonists of N-methyl-d-aspartate receptors

2. Gamma frequencies of > 100 are common and have been previously described in rat OB

3. Dendrodendritic synapses between the mitral and granule cells are the main source of γ  activity.

 

ANSWERS

1. True

2. False

3. True

 

Kitpipatkun et al. Effects of Individual and Coexisting Diabetes and Cardiomyopathy on Diastolic Function in Rats (Rattus norvegicus domestica), pp. 499-509

Domain 3: Design and conduct research

Primary Species: Rat (Rattus norvegicus)

SUMMARY: This paper investigates the cardiac outcomes of rats with diabetes mellitus (DM) and a cardiomyopathy. The main signs of DM includes hyperglycemia with hypertension, cardiovascular disease, and multiple organ disease. Diabetic cardiomyopathy (DMCM) includes abnormal myocardial structure and performance in the absence of other cardiac risk factors. Myocardial fibrosis is caused by myocardial infarcts in DMCM with the hallmark being interstitial and perivascular fibrosis. Diastolic pressure can be evaluated with conventional echocardiography via diastolic intraventricular pressure gradient (IVPG) and a newer technique referred to as 2D Tissue Tracking (2DTT). IVPG tracks left ventricle (LV) relaxation and a deteriorating IVPG is a measure of  abnormal LV blood flow patterns. 2DTT quantifies myocardial deformation by tracking the ultrasonic speckle pattern of the cardiac cycle. This study evaluated differing levels of cardiac fibrosis in DM, CM and DMCM rats. DM was induced with streptozotocin and CM was induced with isoproterenol. Echocardiography was induced at the beginning of the study and 2 months after disease induction. LV inner dimensions were significantly higher in CM rats versus DM rats, and LV posterior was thickness was significantly higher in CM versus DM rats. The mass index of the heart (LVM) was significantly higher in CM versus DM and DMCM groups. There were many other complex parameters that were evaluated between the groups and the paper should be consulted for these results. The total IVPG of the DMCM group was lower than all other groups. When evaluated by 2DTT only the DMCM group was significantly different from the CT group. 2 months after disease induction the DMCN group had the most fibrosis. LV dimension and mass parameters were lower in the DM compared to the CM group. DM leads to CM through chronic hyperglycemia leading to oxidative stress. This leads to a chronic oxidative stress which can damage DNA and trigger necrosis or apoptosis.  Conventional echocardiography cannot distinguish between DMCM and CM promoting the use for newer techniques such as IVPG and 2DTT

 

QUESTIONS

1. How id DMCM defined? 

2. T/F: CM and DMCM have almost identical disease progression

3. List 2 echocardiography techniques that can be used to distinguish DMCM from CM

4. What is IVPG measuring?

5. How were DM and CM induced?

 

ANSWERS

1.  Diabetic cardiomyopathy (DMCM) includes abnormal myocardial structure and performance in the absence of other cardiac risk factors such as chronic hypertension and valvular abnormalities.

2. False

3. IVPG and 2DTT

4. IVPG tracks left ventricle (LV) relaxation and a deteriorating IVPG is a measure of  abnormal LV blood flow patterns.

5. DM was induced with streptozotocin and CM was induced with isoproterenol.

 

 

Martinez et al. Cotton Rat Placenta Anatomy and Fc Receptor Expression and Their Roles in Maternal Antibody Transfer, pp. 510-519

Domain 3: Research

Tertiary Species: Other Rodent
 

SUMMARY: Cotton rats are used as an animal model to study the pathogenesis of human respiratory syncytial virus (RSV) infection. The virus replicates similarly in cotton rats as in human babies. Cotton rats are the gold standard for RSV vaccine development. The authors investigated the histologic and ultrastructural anatomy of the cotton rat placenta and neonatal Fc receptor localization.

Cotton rats were bred and maintained in breeding pairs. Females were euthanized via CO2 inhalation, and complete reproductive tracts, gastrointestinal tracts, and lungs were sampled from nongravid and gravid animals at gestational days 15 and 25. Tissue sections were processed and stained with H&E, PAS, and various other immunohistochemical stains. Tissue sections were also examined under a transmission electron microscope.

The authors found that the cotton rat placenta is different from humans, but similar to mice and rats with a hemotrichorial placenta, with 3 trophoblast layers separating the maternal blood from the fetal capillary endothelium. The cotton rat placenta has a continuous and thicker Reichert membrane compared to mice and rats and lacks metrial glands and an inverted yolk sac. All three rodent species have arterial canals lined by spongiotrophoblasts in the junctional zone, but the invasiveness and function of the trophoblasts differ between species. Cotton rat trophoblasts are found in the lungs of pregnant animals as pulmonary emboli, similar to women with normal pregnancies and gestational pathologies. The authors findings further support the use of cotton rats to study the role of trophoblast deportation in gestational pathologies of humans.

The authors found the primary mode of maternal antibody transfer in cotton rats are through the placenta prenatally and the small intestine via colostrum postnatally. Similar to mice, rats, and rabbits, the primary site of Fc receptor expression in the cotton rat placenta is the visceral yolk sac endoderm. Consistent with mice, rats, and pigs, cotton rats have fetal Fc receptors within small intestinal enterocytes. Postnatal maternal antibody transfer is estimated to account for half of their maternal antibody transfer. The functions of neonatal Fc receptors at these various locations remain to be determined.

           

QUESTIONS
1.     Cotton rats are used as an animal model for what?

2.     T/F: In cotton rats, neonatal Fc receptors are expressed in the placenta and intestine, consistent with maternal antibody transfer as characterized in other rodents and humans

ANSWERS
1.     Human respiratory syncytial virus and vaccine development.

2.     True

 

Moats et al. Non-bronchoscopic Bronchoalveolar Lavage as a Refinement for Safely Obtaining High-quality Samples from Macaques, pp. 520-525

Domain 3

Primary Species: Macaques (Macaca spp)

SUMMARY: Bronchoalveolar lavage (BAL) is a routine technique to collect lower airway samples in various research studies or to diagnose lower airway disease in clinical patients. Generally, it is done under general anesthesia using a bronchoscopy, which requires sterile procedure and considerable expertise and specialized equipment. NB-BAL, which is routinely done in infants and cats, is performed by passing a small suction catheter through an endotracheal tube into the lower airways. Authors in this study compared the two techniques of BAL, bronchoscopic (B-BAL) and non-bronchoscopic (NB-BAL) BAL, performed in rhesus and cynomolgus macaques. The cost of the NB-BAL was 87% less compared to B-BAL. In addition, total complication rates in NB-BAL were significantly lower (018% vs 8.4%) when compared B-BAL. Cell yield (lymphocytes and monocytes) per mL were also comparable between the techniques. The total time required to perform NB-BAL was 6.8±1.6 min and volume of yield was 76±9%. Thus, authors concluded that NB-BAL is a cost-effective and safe alternative technique that offers refinement over B-BAL to collect lower airway samples in macaques.

QUESTIONS
1. 
NB-BAL technique is a simple, cost-effective, and safe alternative to B-BAL in macaques because of the following;

a. 
Comparable cell yields per mL

b. 
Low incidence of complications associated with the technique

c. 
Requires less time and expertise to perform

d. 
Offers improved animal welfare

e. 
All the above

2. 
T/F; B-BAL is used when visualization of the airways or selection of a specific lung lobe sample collection.

ANSWERS
1. 
e

2. 
True

Lester McCully et al. Flow Rate and Apparent Volume of Cerebrospinal Fluid in Rhesus Macaques (Macaca mulatta) Based on Pharmacokinetics of Intrathecally Administered Inulin, pp. 526-531

Domain 3: Research
Primary Species: Macaques (Macaca spp.)
SUMMARY: Treatment of CNS disease requires CNS penetration of a therapeutic agent across the BBB to its site of action. Intrathecal (IT) drug administration is an established method to bypass the BBB and deliver an agent directly into the CSF. IT administration is accomplished as intraventricular delivery into the ventricles of the brain or as intralumbar delivery into the spinal column. This study used 5 Rhesus macaques and established NHP CSF models (The CSF ventricular reservoir and lumbar port models) to determine the values of CSF flow rate and volume using inulin, an inert polysaccharide tracer. Inulin is relatively unaffected by absorption or secretion and is resistant to degradation, allowing it to be used as a tracer in biologic fluid.  This study determined the CSF flow rate via clearance and volume of distribution through rapid serial CSF collection and plasma collections via an indwelling femoral IV port. A second study was also performed, as Inulin was found to be quantifiable in the plasma (and not in the CSF) prior to administration and therefore feed was also analyzed as a potential source of inulin. For the study, inulin was administered at 2mg intraventricularly, while the animal was under ketamine sedation. An equivalent volume of CSF was removed prior to administration of inulin in a 0.5ml volume bolus over 1 minute. After administration the reservoir was depressed and allowed to refill with CSF 4-10 times, prompting CSF flow and complete mixing of the agent within the space. Blood was then collected every 2 hours for a period of  10 hours, and  CSF was collected over a 24 hour period. The dietary study used plasma collections from 2 of the macaques at pre-prandial timepoints of 18, 22 and a 4h postprandial period. Feed analysis of the Purina 5045 diet detected inulin at various degrees.

A mean CSF flow rate of 0.018  +/- 0.003mL/min and apparent volume of 10.17 +/- 0.06mL were established.  Administration of inulin was well tolerated by all animals in the study. No changes from the physiologic and neurologic baseline were noted. The CSF flow rate, determined by clearance of inulin, establishes a parameter that is not affected by secretion and absorption of CSF and provide information regarding the potential mechanism of clearance for an agent after intrathecal administration. The apparent volume provides a critical parameter for calculation a therapeutic IT dose.

Dietary inulin produced prolonged plasma inulin concentrations that precluded pharmacokinetic analysis and may affect other preclinical studies involving inulin.

 

QUESTIONS (True or False)
1. The CSF volume established in the current study is within the range of previously reported CSF volumes in adult rhesus macaques.

2. Inulin is a plant based water soluble polysaccharide that is affected by the absorption and secretion and is not resistant to degradation.

3. Ketamine, alone and in combination with other anesthetic agents, decreases parenchymal CSF circulation in mice and NHP during anesthesia
 

ANSWERS
1. True
2. False
3. True
CASE STUDY
Zlatow et al. Axial Skeletal Malformations in Genetically Modified Xenopus laevis and Xenopus tropicalis, pp. 532-541

Domain 1

Secondary Species -  African clawed frog (Xenopus laevis and Xenopus tropicalis)

SUMMARY: Skeletal malformations in frogs and amphibians in association with nutritional deficiencies, parasite infestation, pollution, heat shock, and various toxins. Genetically modified Xenopus spp. are often studied during the early stages of development and not raised to sexual maturity; therefore, descriptions of adult phenotypes are incomplete, including descriptions of axial skeletal malformations. Genetically modified X. tropicalis and X. laevis were utilized for a study to examine the role of thyroid hormone receptors in gene regulation and metamorphosis. The methods of genetic modification included REMI, TALENs, and meganuclease injections. The goal of the mutations were to disrupt pathways required for normal metamorphosis and frog development. Of approximately 200 genetically modified frogs, 10 sexually mature frogs, 6 X. laevis and 4 X. tropicalis, were observed to have varying ranges of kyphosis and scoliosis. All affected frogs were humanely euthanized and formalin-fixed carcasses were submitted for radiographs, computed tomography (CT), necropsy, and histopathology.

            

Kyphoscoliosis with malformed vertebrae were present in all frogs (n=6) that were radiographed. Additional radiograph abnormalities identified included: segmentation defects and transverse process malformation in the presacral vertebrae, lack of articulation between sacral transverse processes and ilial wings, and coxofemoral luxation. CT performed on 4 frogs demonstrated kyphosis, scoliosis, incomplete vertebral segmentation, malformation of the transverse processes and curving or shortening of the urostyle. Aside from the axial skeletal malformations, no additional gross lesions were appreciable. Histologically, affected frogs had misshapen intervertebral joints with nonconforming articular surfaces, narrowed joint cavities, flattened or irregularly formed articular cartilage, chondrocytes that lacked polarity, excess fibrocartilage, and evidence of irregular bone resorption and remodeling. The skeletal malformations observed in the frogs reported here are probably due to complex interactions between many variables, including the genetic background of the frogs.

QUESTIONS

1. Which of the following methods of genetic modification was developed to reduce the mosaic distribution of exogenous DNA?

a. TALENs

b. REMI

c. Meganuclease injection

2. Amphibian vertebrae numbers and structure differ significantly from the typical mammal vertebral column. Which of the following is not a characteristic of the amphibian axial skeleton?

a. One cervical vertebra

b. Three vertebrae with elongated transverse processes, sometimes referred to as “ribs”

c. Four lumbar vertebrae with elongated spinal processes

d. A urostyle composed of fused coccygeal vertebrae

e. A pelvis consisting of a fused pubis, ischium, and a portion of the ilium

3. What is the Guide for the Care and Use of Laboratory Animals in Research recommendation for the stocking density of adult, sexually mature X. laevis?

a. 1 adult/0.75 L

b. 1 adult/1 L

c. 1 adult/2 L

d. 1 adult/2.5 L

e. 1 adult/5 L

 

ANSWERS

1.
b

2.
c

3.
c

Nation. Pathology of Ground Squirrels in a Research Colony, pp. 542-550

Domain 1: Management of spontaneous and experimentally induced diseases and conditions

Tertiary Species: Other Rodents

SUMMARY: Ground squirrels comprise primary five different species: Richardson’s Ground Squirrel (Urocitellus richardsonii), Columbian (Urocitellus columbianus), Golden-mantled (Callospermophilus lateralis), Thirteen lined (Ictidomys tridecemlinatus) and Franklin (Poliocitellus franklinii). A population of 160 individuals covering a 10 year period were assessed for histopathological findings to describe conditions that may occur in a research colony of wild-caught ground squirrels. Of the 160 animals, 126 were used in metabolism studies and 22 in liver transplant studies, 51 were found dead and 109 were euthanized. 58 of the total were clinically healthy that had been euthanized to reduce population. Most common findings were progressive chronic nephritis (13) and hepatic masses (11). Of the clinically healthy animals euthanized, 43 had no gross lesions, suggesting approximately 75% of animals in a wild-caught population would be expected to be normal.

Ground squirrels breed poorly in captivity and hence are mostly wild-caught. Animals were quarantined in singly-housed large rat cages for 30 days and tested and treated for endo- and ectoparasites. Amongst animals that died or were euthanized in quarantine, mucoid colitis (4/9) and trauma (2/9) were the most common findings. These species are often incorrectly referred to as gophers but are terrestrial members of the family Sciuridae. They are most often used for studies of hibernation and metabolism due to their large amount of brown fat.

QUESTIONS

1. 
T/F: Ground squirrels are highly territorial and therefore social housing is not recommended
2. 
Ground squirrels are a common model for which of the following?

a. 
Hepatitis B

b. 
Cardiomyopathy

c. 
Arteriosclerosis

d. 
Cholesterol gallstone formation

3. 
T/F: Ground squirrels, like pocket gophers, are members of the family Geomyidae

ANSWERS

1. 
False
2.
a, d

3. 
False, ground squirrels are members of the family Sciuridae

