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ORIGINAL RESEARCH

Biology

Maga et al. Postnatal Development of the Craniofacial Skeleton in Male C57BL/6J Mice, pp.131-136
Domain 1

Primary Species: Mouse (Mus musculus)

 

SUMMARY: C57BL /6 mice are commonly used in biomedical research. One of these uses is in the study of craniofacial development and teratogenicity studies observing craniofacial malformation.  The majority of these studies use morphometric techniques to assess the differences in shape of the craniofacial structures. However, it is unknown at what age the BL6 male mouse reaches its full adult proportions in terms of craniofacial shape. This study therefore used high resolution 3D imaging to examine 10 time points between birth and 90 days. Generalized Proscustes Analysis (GPA) was used to assess geometric changes in the 3D skull shape. Asymmetry is of particular interest as it is used for the assessment of conditions such as fetal alcohol syndrome. Growth of the skull plateaued at postnatal day 60 and thereafter the shape of the skull changed little. Asymmetry in the craniofacial skeleton was at its peak at birth but there was considerable variation in all age groups tested. It is concluded that postnatal day 60 is the earliest time point when the BL6 skull reaches its adult proportions. Additionally C57BL/6J appear to be prone to craniofacial malformation. 

 

QUESTIONS

1. 
What is bregma?

a.
The most distal point on the sagittal suture

b.
The most cranial point on the coronal suture

c. 
The midpoint of the intersection of the sagittal and coronal suture

d. 
The point of intersection of the extending lines of sagittal and lambdoid sutures

2. 
T/F. The cranial base comprises the bones forming the base of the skull

3.  
T/F. In general there is a lack of significance between age groups in parietal length and cranial base angle. 

4.
T/F. Ventral bones of the skull demonstrate more variable rates of growth until day 60 in BL6 male mice. 

 

ANSWERS

1.
c

2. 
T

3. 
T

4.  
F. The ventral bones tend to show more uniform rates of growth compared to the bones on the dorsal aspect. 

 

Banton et al. Plasma Metabolomics of Common Marmosets (Callithrix jacchus) to Evaluate Diet and Feeding Husbandry, pp. 137-146

Domain 1. Task 1 prevent spontaneous or unintended disease or condition
Secondary Species: Marmosets/Tamarins (Callithrichidae)
 
SUMMARY: Common Marmosets (Callithrix jacchus) are an important NHP model for the study of human aging and age-related disease, but their full potential as a research model has not been realized due to the lack of evidence-based standardized procedures for their captive management, especially regarding diet and feeding husbandry. Laboratory diets fed to marmosets have been associated with diet-dependent early-onset weight gain and obesity. Compared with their counterparts in the wild, laboratory marmosets tend to maintain higher body weights, typically 350 to 400 g compared with the 320 to 340 g observed for marmosets of the wild. Additionally, in the wild, common marmosets consume a substantial amount of gum, a beta-linked complex polysaccharide, for which its digestive system is specialized. Although most primate centers offer gums as an enrichment item these are not a main component of the diet and the future standardization of marmoset diets will need to address the absence of this critical nutrient. The purpose of the current study was to test whether changes occur in the plasma metabolome of marmosets when they are switched from the standard diverse-ingredient diet with various natural foods (e.g. eggs, cottage cheese, fruit and vegetables, nuts) to a semisynthetic diet consisting of defined amounts of lactalbumin, dextrin, sucrose, soybean oil, cellulose and a vitamin-mineral mix. A nutritional crossover design was used in which marmosets received the standard diet for 2 weeks followed by the purified diet for 2 weeks and then the standard diet again for 2 weeks. High-resolution metabolomics, consisting of liquid chromatography combined with high-resolution mass spectrometry was used to measure metabolites in plasma. The study found that the metabolomic profiles of the purified and standard diets differed in common marmosets. The most pronounced difference was the differential expression of the essential amino acids. Also there was a metabolic enrichment of carnitine, a metabolite essential for mitochondrial metabolism of fatty acids in marmosets fed the standard diet. Because marmosets are frequently used as an aging model for humans the differences in the plasma concentrations of carnitine and the essential amino acids are biologically noteworthy. Carnitines are essential for the mitochondrial entry of fatty acids for initiation of the TCA cycle, and therefore the lower levels observed with the purified diet might inadvertently diminish the overall health of laboratory marmosets during aging. A diet-associated effect also was noted for the neurotransmitter dopamine were levels were lower in marmosets when they were fed the standard diet and higher when they received the purified diet. The present study makes use of new advances in high-resolution metabolomics, which permits the detection of thousands of potential metabolites in a single experiment and demonstrates the feasibility of providing personalized diets and nutrition forecasting and, with minor modifications, the personalization of medical and nutritional interventions.
 
QUESTIONS
1.  
Name a substantial component of the diet of the common marmoset in the wild for which its digestive system has been specialized
2. 
True or False: feeding two different diets to the common marmosets has no impact on the metabolomic profile
3.  
Carnitines are essential for which physiological process?
4.  
True or False: Marmosets are omnivores
 
ANSWERS
1.  
Gum (for example acacia gum) 
2.
False
3.  
Carnitines are essential for the mitochondrial entry of fatty acids for initiation of the TCA cycle and lower levels of Carnitine might be associated with diminished health during aging
4.  
True
 

Kanathaswamy et al. The Population Genetic Composition of Conventional and SPF Colonies of Rhesus Macaques (Macaca mulatta) at the Caribbean Primate Research Center, pp. 147-151
Domain 3: Research

 Primary Species: Macaques (Macaca spp.)
 

SUMMARY: The Caribbean Primate research center consist of free ranging rhesus macaques on the island of Cayo Santiago as well as the Cayo Santiago-derived rhesus macaques housed in a captive setting at the Sabana Seca field station. The Cayo Santiago population was established in 1938 with 409 founders from India. Annually, an average of 139±97 rhesus macaques is translocated from Cayo Santiago to the field station to stabilize the population size. The conventional macaques in the field station are seropositive for B virus and STLV1 and seronegative for SIV and SRV-D. The SPF colony at the field station is negative for B virus, SIV, SRV-D, and STLV1. Different ancestral background and the inherent genetic variability of colony raised out-bred rhesus macaques influence how the individual study animals respond to a particular experimental protocol. Hence, the production of genetically characterized animals with known geographic origins and genealogy is important and the authors in this paper report the genetic composition of rhesus macaques in the Caribbean Primate Research Center. 

 
14 short tandem repeat sequences (STR) were used to characterize the rhesus macaques. The analysis of STR showed that both the free ranging and the captive conventional populations exhibited comparable estimates of genetic variability (number of STR alleles, Observed heterozygosity, and expected heterozygosity). The Overall estimates of allele numbers among conventional and SPF macaques showed that an average of 7 alleles over time is present. The free ranging macaques showed a lower degree of inbreeding than did the captive conventional animals. The estimates of inbreeding coefficiency across entire SPF data sets remained negligible. Overall, the findings show that the SPF colony has several unique features including 1) a high homogenous and genetically stable population, 2) Low estimates of inbreeding coefficient and 3) high degree of Indian ancestry.

 

QUESTIONS
1.
What is the scientific name of rhesus macaques?

a. 
Macaca mulatta

b.
Macaca fascicularis

c. 
Macaca nemestrina

d. 
Macaca silenus 

2.
Which is false about rhesus macaques?

a. 
They are sexually dimorphic

b. 
They have prehensile tail

c. 
They have cheek pouches

d. 
They have ischial callosities 

3.
What is the gestation period for rhesus macaques?

a. 
148

b. 
164

c.
180

d. 
235

 

ANSWERS
1.
a

2.
b

3.
b

Zhang et al. Normal Electrocardiogram of Bama Miniature Pigs (Sus scrofa domestica), pp. 152-154

Primary Species: Pig (Sus scrofa)

Domain 1

SUMMARY: This study determined the normal ECG patterns and values for Bama miniature pigs.

Standard limb-lead ECG were recorded from 120 clinically healthy, anaesthetized piglets (age, 2 to 4 mo). The values for the ECG parameters (mean ± 1 SD) were: heart rate, 125.56 ± 18.80 bpm; P amplitude, 0.11 ± 0.03 mV; QRS amplitude, 0.63 ± 0.31 mV; P duration, 43.99 ± 5.98 ms; QRS complex, 55.27 ± 7.02 ms; RR interval, 487.55 ± 77.32 ms; PR interval, 90.72 ± 11.94 ms; QT interval, 244.72 ± 25.27 ms; and mean electrical axis, 22.2 ± 80.3°. The P waves were predominantly positive in leads I and II and in the augmented unipolar limb aVF lead; by comparison, the QRS patterns were less uniform. The T waves were slightly positive in leads II, III, and aVF. The determination and publication of the normal ECG patterns and values of Bama minipigs facilitates understanding of the 
electrocardiographic changes that arise under experimental conditions.
QUESTIONS

1. 
The P wave:

a. 
Varies with atrial size

b. 
Represents depolarization of the atria

c.
Atrial depolarization spreads from the SA node, towards the AV node, and from the right atrium to the left atrium.

d. 
All of the above

2. 
The QRS complex:

a. 
Is one of the three electrical entities of the ECG

b. 
Represents the rapid depolarization of the right and left ventricles
c. 
Is a much larger amplitude than the P-wave
d. 
All of the above

3. 
Regarding arrhythmias, define sinus arrhythmia:

a.
A naturally occurring variation in heart rate that occurs during a breathing cycle.

b. 
Is a normal arrhythmia

c. 
Both a and b

d. 
Neither a or b

ANSWERS

1. 
d. All of the above

2. 
d. All of the above

3. 
c. Both a and b
Jarrett et al. The Uterus Duplex Bicollis, Vagina Simplex of Female Chinchillas, pp. 155-160

Domain 3: Research; Tasks 3: Design and conduct research

Tertiary Species: Other Mammals


SUMMARY:  Prior to this report, publications about chinchilla husbandry and biology have commonly included widely varying descriptions of the female chinchilla reproductive tract; most correctly state that the female chinchilla has 2 uterine horns, but descriptions concerning the chinchilla uterine cervix have been inconsistent. The purpose of this project was to provide an anatomically correct and definitive description of the uterine cervical morphology of the laboratory chinchilla, and to propose a revised, anatomically precise nomenclature to allow consistent morphologic description of the female reproductive tract in other species of importance to laboratory animal research.  Using the cadavers of 13 mature female chinchillas that were past their breeding prime, the authors used contrast radiography, gross imaging and histologic evaluation to definitively describe of the uterine cervical morphology of the laboratory chinchilla.  Contrast radiography revealed 2 distinct and parallel cervical canals, and histology of longitudinal orientation (dorsal plane) sectioning revealed 2 internal uterine ostia and 2 cervical canals housed within what appears grossly to be a single anatomic cervix.  By the strictest definition, chinchillas do not have a ‘true’ duplex uterus like those of monotremes and most marsupials, which have 2 completely separate uteri and 2 vaginae; instead, the term ‘uterus duplex’ has been used for chinchillas because they have duplex uteri that are often joined externally at their cervical ends but always open independently into 2 cervical canals, with the presence of 2 internal uterine ostia.  The source of the confusion to date regarding descriptions of the female chinchilla reproductive tract is/was probably due to the gross appearance of the cervix- it looks like a single cervix grossly but it isn’t, so descriptions in prior publications have varied depending upon whether the authors reported ‘observing’ 1 or 2 gross anatomic cervices. According to anatomic terminology for humans and domestic species, if a cervix can have only one cervical canal, then chinchillas have 2 cervices despite the gross appearance of having only one.  The chinchilla thus exhibits a uterus duplex bicollis, vagina simplex—that is, 2 uteri, 2 cervices, and a single vagina. This anatomically precise description of chinchilla cervical morphology may serve as a model for other situations in which established terminology for the gross anatomic configuration of the cervix is inconsistent or lacking.

QUESTIONS

1.  
Which of the following correctly describes the reproductive system of the female chinchilla?

a. 
2 uteri, 1 cervix, 1 vagina

b. 
2 uteri, 2 cervices, 1 vagina

c. 
2 uteri, 1 cervix, 2 vaginae

d. 
2 uteri, 2 cervices, 2 vaginae

2.  
Which of the following is the anatomically precise description of chinchilla cervical morphology?

a. 
Uterus duplex unicollis, vagina simplex

b. 
Uterus duplex bicollis, vagina simplex

c. 
Uterus duplex unicollis, vaginae duplex

d. 
Uterus duplex bicollis, vaginae duplex

3. 
T/F: By the strictest definition, chinchillas do not have a ‘true’ duplex uterus like those of monotremes and most marsupials?


ANSWERS

1.  
b. 2 uteri, 2 cervices, 1 vagina

2.  
b. Uterus duplex bicollis, vagina simplex

3.  
True

Husbandry

Kleven and Joshi. Temperature Preferences in IAF Hairless and Hartley Guinea Pigs (Cavia porcellus), pp. 161-167
Domains 4 and 5

Secondary Species: Guinea Pig (Cavia porcellus)

 

SUMMARY: This paper examines the temperature preferences of both Hartley and Hairless Guinea Pigs.  The Hairless strain was first identified in 1978 as a spontaneous mutation and animals with this phenotype are euthymic unlike mice.  Temperature preference was examined by in a large round (to prevent corners in which the animals might huddle regardless of temperature) enclosure with heated floor mats.  The mats overlapped slightly to provide a gradient from 24-38 C.  Guinea pigs were placed in alone or in pairs and observed for 30 mins.  Animals were scored for the location they entered and for the duration that they stayed in that location.  For those animals that were placed in solo, they had a preference for the 30 C areas (regardless of the strain of GP or the sex).  However, when the animals were paired for the observation the female Hartley GP would stay in the cooler portion of the apparatus (24-30 C) whereas the paired Hairless would stay in the warmer sections (30-38 C).   

 

QUESTIONS

1.  
Possible effect(s) of housing Guinea Pigs at an elevated temperature for even a short period of time during gestation is/are

a.  
Abortion

b.  
Gross malformation

c.  
Neuronal apoptosis

d.  
All of the above

2.  
What is the thermoneutral zone for Hartley Guinea Pigs?

a.  
30-31ºC

b.  
27-28ºC

c.  
31-32ºC

d.  
29-30ºC

3.  
The hairless Phenotype for the IAF Guinea Pig is what type of mutation?

a.  
Targeted mutation

b.  
Spontaneous mutation

c.  
Random chemical mutation

d.  
Gene knock out

 

ANSWERS

1.  
d

2.  
a

3.  
b

 

Stewart and Suckow. Effects of Nominal Differences in Cage Height and Floor Space on the Wellbeing of Rabbits, pp. 168-171

Domain 4: Animal Care; T3, K1

 

SUMMARY: This study was performed to compare the benefit of housing rabbits in cages with interior cage height of 16 inches (The Guide 2011) to 14 inches cage height as suggested in the Guide 1966. The NZW rabbits were part of a mandible development study. The shorter caging had 720 inches of floor area and were15 inches high, whereas the taller cages had 784 inches of floor area and 18 inches high. Both cage floor space met the Guide 2011 standards. There were 2 groups of rabbits in this study: group 1 spent the first 4 week of the study period in the taller caging and the final 3 week in the shorter caging. Conversely, group 2 rabbits spent the first 4 week in the shorter caging and the last 3 week in the taller caging. Body weight and behavioral observation were monitored. The result of this study showed no significant differences in body weight gain or behavioral parameters between groups housed in cages with different height or floor space.  All rabbits remained clinically healthy throughout the study. 

 

QUESTIONS
1. 
Which of the following statement is true?

a. Rabbits in the cages with interior height of 16 inches had gained more body weight.

b. There were no behavior or clinical differences between rabbits housed in cages  with 18 inches or 15 inches high

c. Rabbits housed in the cages with interior height of 15 inches showed abnormal behavior.

d. Rabbits in the cages with interior height of 15 inches gained more body weight

2. 
Which is the following is the interior cage height recommended by the Guide 8th edition?

a. 15

b. 14

c. 16

d. 18

 

ANSWERS
1. 
b

2. 
c

 

Management
Bennett. Association of Primate Veterinarians 2014 Nonhuman Primate Housing Survey, pp. 172-174
Domain 5: Regulatory Responsibilities; Task T2. Advocate for humane care and use of animals
 

SUMMARY: This paper reports the results of a survey conducted in 2014 by the Associate of Primate Veterinarians on how nonhuman primates (NHPs) were housed in USDA-registered research facilities. This survey was in response to allegations made by the New England Antivivisectionist Society which alleged that the proportion of NHP housed singly has not improved since the implementation of the standards in §3.81of the Animal Welfare Regulations. The survey data was collected from 133 institutions and compared to that obtained from the USDA survey conducted in 2000 and 2001.
The survey found that since the USDA survey the percentage of animals socially housed had increased by 20% whilst the percentage of NHPs housed singly without contact with other animals fell from 13% to less than 0.03%.
 
QUESTIONS
1. 
The survey results show that in 2014 there were greater numbers of primates housed on their own without contact with other animals compared to 2000/2001. TRUE or FALSE.
2. 
Which of the following are covered in §3.81 of the Animals Welfare Regulations?
a.
Social grouping
b.
Environmental Enrichment
c.
Restraint devices
d.
All of the above
 
ANSWERS
1.
False
2.  
d
 
Campagna et al. Factors in the Selection of Surface Disinfectants for Use in a Laboratory Animal Setting, pp. 175-188

Domain 4: Animal Care; T1. Develop animal husbandry programs; K3. methods of sterilization, sanitation, and decontamination; K4. quality assurance techniques for animal care-related equipment (e.g., verification of effective cage sanitation) and supplies (e.g., water, food, bedding)

 

SUMMARY: These authors examined the factors that are important to consider when choosing a disinfectant in a laboratory setting. Surface disinfectants are an important first line in defense for animal rooms, but in addition to an appropriate spectrum of antimicrobial activity, the effect on human health, environmental safety and animal behavior must also be considered. While the gold standard disinfectant is sodium hypochlorite or bleach, this agent is corrosive on metal surfaces, caustic, has an offensive odor, and can induce ocular and respiratory irritation. The focus of this work was to study similar agents that may be as effective as bleach but more acceptable in a lab animal setting when evaluating the effect on humans, the animals, and the equipment. An antiviral disinfectant-efficacy assay was developed. Inactivated viral vectors were used as surrogates that expressed green fluorescence proteins as a model for wild-type viruses of concern in lab animals or for viruses that are not easily cultured. For example, feline calicivirus is used as a surrogate for norovirus. Different strains of mice were tested using a 3-chambered innate aversion apparatus after first being acclimated. These strains included Swiss Webster, C57Bl/6, and BALB/c mice and all mice showed a clear aversion in their behavior to hypochlorite-and peroxide-based products. In terms of equipment safety, hypochlorite and peroxymonosulfate products performed the base when challenged by buffering virus in protein or drying virus on nonporous surface. The pH of most other products were not conducive to disposal down a drain. Choosing an appropriate disinfectant for a lab animal facility is a multifactorial and complex decision that involves many important factors. The authors explored these factors in detail and validated the need for a comprehensive product assessment approach. Not one single produce will be appropriate for every facility, but considering each of the factors and the characteristics of each of those factors (animal, human, equipment) should help facilitate a logical approach for disinfectant decisions.

 

QUESTIONS
1.
What set of criteria is the hierarchy scale originally designed by Earle H. Spaulding based on, i.e., how are his levels of high, intermediate, and low- defined?

2. 
What criteria is the Klein-Deforest scheme based on when it comes to evaluating disinfectants?

3.
How are chemical disinfectants classified (list the three categories)?

 

ANSWERS
1.
High-level = killing of most pathogens, including all types of viruses, vegetative bacteria, mycobacteria, and bacterial spores, with the only exception being large numbers of spores; 


Intermediate-level = ability to inactivate most viruses, vegetative bacteria, mycobacteria, and fungi, but unlikely to eliminate most bacterial spores


Low-level = able to eliminate vegetative bacteria and most enveloped viruses, but are ineffective against some nonenveloped viruses, mycobacteria, some fungi, and most bacterial spores

2. 
Their system is based on the presence of absence of viral envelopes, in addition to their solubility (e.g. hydrophilic nonenveloped [parvovirus] viruses are the least sensitive to disinfectants, whereas partially lipophilic nonenveloped viruses of intermediate solubility [adenoviruses and rotaviruses] are slightly more sensitive, and lipophilic, or enveloped viruses such as retroviruses, herpesviruses, paramyxoviruses, and coronaviruses are the most sensitive.

3. 
Denaturants, reactants, and oxidants

 

Experimental Use

Chen et al. Tattooing Various Combinations of Ears, Tail, and Toes to Identify Mice Reliably and Permanently, pp. 189-198
Domain 4: Animal Care

Primary Species: Mouse (Mus musculus)

 

SUMMARY: The purpose of this study was to evaluate various methods of tattooing to determine a reliable method in both white and black neonatal and adult mice.  Male and female C57BL/6 and CD1 mice were used: 12 adults and 12 neonatal pups.  

 

For the tail tattoos, they tried a number of colors using human tattoo ink (commercially available ink for rodents only comes in green and red) and found that the green and red were best.  They developed a system where a red dot indicates 5, and a black dot indicates one (e.g. a red dot plus a black dot = 6).  For the toe tattoos, the authors developed a system for identifying animals using toe tattoos of front feet, with up to 14 unique combinations.  For the ear tattoos, one to ten holes were punctured in the shape of a “C” and a system was developed that incorporates tracking of when animals are transferred into a different cage of mice (e.g. for breeding).  In all cases, mice were anesthetized for the procedure.

 

The authors discuss various pros and cons of various identification methods, and there is a nice table in the article that summarizes the main points.  The authors recommend that a combined method of tail, toe and ear tattooing be used to identify mice.  The tattoo may need to be repeated after weaning.

 

QUESTIONS
1. 
Name two potential disadvantages of ear tagging.

2. 
Name two advantages of toe clipping.

3.  
What are the two commercially available tattoo ink colors for rodents?

 

ANSWERS
1. 
Potential for bleeding and infection; tag may be lost from the ear; ears can be damaged

2.  
Easy to perform; toe tissues can be used for genotyping; permanent and easy to read

3.   Red and green

 

Sohn et al. Comparison of 2-Ethyl-Cyanoacrylate and 2-Butyl-Cyanoacrylate for Use on the Calvaria of CD1 Mice, pp. 199-203

 

Domain 3: Research
Primary Species: Mouse (Mus musculus)

 

SUMMARY: Cyanoacrylates are a class of synthetic tissue adhesives used for various purposes. Ethyl-2-cyanoacrylate (e.g. KrazyGlue) is a short-chain cyanoacrylate (SCCA) that was initially used to bond tissues when the product first came out. However, it was quickly discontinued due to tissue toxicity. Longer-chain cyanoacrylates (LCCA) such as 2-butyl-cyanoacrylate (e.g. VetBond) have been developed for use in tissues because of their reduced tissue toxicity. This study compared the 2 different compounds when used on CD1 mice calvaria.

Experimental groups consisted of a non-surgical control, a surgical control (surgery only, no bonding agent), a SCCA group and a LCCA group. For the surgical control, mice underwent a surgical incision on the midline of the cranium, the skull was exposed and the skin was closed with wound clips. The SCCA and LCCA surgical groups underwent the same surgery, 1 drop of SCCA or LCCA was applied directly to the skull and allowed to dry, and then skin was closed with wound clips. Half the mice from each group were euthanized at day 1 and half were euthanized at day 14. The calvaria was processed for histopathology and scored for bone necrosis, bone remodeling, inflammation and fibrosis. 

At day 1, untreated control and LCCA-treated mice were similar in bone measurements. Bone was thinner in mice treated with SCCA or surgery only. At day 14, bone measurements were similar in the untreated control, surgery-only and the LCCA-treated mice. SCCA-treated animals showed significant lack of bone regeneration. Also, surgery-only group mice showed more bone regeneration than did untreated control mice. 

These results show that LCCA and SCCA both dampen the effect of bone regeneration after surgery; however, only SCCA was significantly more damaging. Although the exact mechanism of this toxicity is not known, this study showed that investigators and IACUCs should carefully consider this effect when choosing a bonding agent for work on live animal tissues.

 

QUESTIONS
1.
True or False: Short-chain cyanoacrylate was used initially for tissue bonding, but was quickly discontinued due to tissue toxicity.

2.
Which of the following is true regarding this study?

a. 
Both SCCA and LCCA-treated groups had significantly thinner bone when compared with untreated control or surgery control groups

b. 
Only SCCA treated group mice had significantly thinner bone when compared with the other groups. 

c. 
There was no significant difference in the bone thickness found between the study groups

d. 
Surgery-only, SCCA and LCCA-treated groups all had significantly thinner bone when compared with the untreated control group.

 

ANSWERS
1.
True

2.
b
 

Clement et al. Effects of Axial Vibration on Needle Insertion into the Tail Veins of Rats and Subsequent Serial Blood Corticosterone Levels, pp. 204-212

Domain 3: Research

Primary Species: Rat (Rattus norvegicus)


SUMMARY

Introduction and Purpose: Blood sampling, especially serial collection, is one of the most common practices in biomedical research.  Sampling stress induced by potentially painful needle punctures and handling may increase stress hormone levels and confound blood chemistry analysis.  New, minimally perturbing blood-sampling strategies are highly desirable. Vibration of needles, much like that used by the proboscis of a mosquito, reduces both puncture and friction forces upon penetration of the skin.  The objective of this study was to evaluate whether axial (backward and forward) micromotions (vibrations) of a puncturing needle leads to less stressful tail-vein blood sampling in Sprague-Dawley rats, sampled repeatedly on multiple days over several weeks.


Materials and Methods: The device used is an early prototype of the currently available GentleSharp device, 25 ga, 1 inch needle.  It is equipped with a voice-coil-style linear motor to create the vibration.  Tails from 6 rats, previously euthanized, were divided into 3 anatomic segments and positioned in a trough equipped with a force gauge and used to test peak force during needle insertion and removal.  19 male Sprague-Dawley rats were divided into 2 groups (vibration-on n=10, vibration-off n=9) for serial blood sampling.  Each rat had 3 samples collected from 3 different sites along the lateral tail vein at 1 hour intervals, one day per week for 3 weeks.  Samples were assayed for plasma corticosterone concentration by RIA. Behavioral observations were done for each collection point and scored 0-5 using the Likert scale to measure movement and vocalizations.

Results: Vibration of needles lowered peak insertion force by 73% and peak removal force by 63% compared to that without vibration.  Rats in the vibration-on group had 46% lower cortisone concentrations on average and lower vocalization and movement scores on average.


QUESTIONS

1.
T or F. Research has shown that needle insertion pain varies inversely with the insertion force required to penetrate the skin.

2. 
Mechanical vibration of tissues as derived from a vibrating needle may

a. 
Produce an anesthetic effect

b. 
Stimulate nonnocioceptive Ab fibers

c. 
Inhibit the perception of pain

d. 
All of the above

ANSWERS

1. 
T

2. 
d

Horsmon et al. An Impedance-Based Model for Assessment of Cardiopulmonary Function in Rabbits, pp. 213-220

Domain 3: Research; Task K2: Methods and equipment (telemetry/plethysmography)
Primary Species: Rabbit (Oryctolagus cuniculus)
 

SUMMARY: The purpose of this study was to optimize surgical methods and compare surgically implanted telemetry transmitters measuring respiratory rate and volume via impedance against measurements using a facemask pneumotachograph. Once the surgical placement of the electrodes was finalized, the two data collection methods were used simultaneously to calibrate the telemetry measurements against the direct measurements of tidal volume using the face mask pneumotachography method. The two methods were then compared for animals exposed to doxapram compared to saline control. The average error between the two methods of measurement was less than 10% across all methods applied (N=6 animals). In short, this study describes the optimization of electrode implantation and validation of a telemetry impedance method of pneumography against direct physical method (requiring animal restraint). 

 

QUESTIONS
1. 
What is the benefits to use of an implanted telemetry device compared to a plethysmography chamber for aerosol toxicity studies?

2.  
What are the drawbacks of an implanted telemetry device compared to plethysmography chamber? 

  

ANSWERS
1.  
Benefits: continuous/repeated measurements in an unrestrained animal (refinement). Ease of repeated measurements in the same animal over time (reduction in numbers). Aerosol toxicity using a nose-only or head-only mask requires significant restraint; whole-body exposures impact skin/mucous membrane/grooming exposure to the agent and are considered less sensitive

2. 
Drawbacks: Major surgical procedure for the animals, with associated risks (risk of anesthesia, pain, recovery time). 

Rajaei et al. Measurement of Tear Production in English Angora and Dutch Rabbits, pp. 221-223

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: The purpose of this study was to establish normal values for tear production tests in two breeds of domestic rabbits. Tears are comprised of: an aqueous layer that lubricates, oxygenates, nourishes and flushes the cornea; a mucin layer that allows adherence of the tear film; and the lipid layer that retards tear evaporation. The parasympathetic nervous system provides the primary control of aqueous tear secretion. Tear tests have been performed in NZW rabbits but not in the English Angora and Dutch breeds in this study. 

 

Phenol red thread (PRTT), endodontic absorbent paper point tear (EAPPT), and Schirmer tear tests (STT) were performed on clinically normal rabbits on experimental days 1, 3 and 5 respectively. In addition, horizontal palpebral fissure length (HPFL) was measured. Tear production reference values were determined. HPFL and EAPPT differed between the two breeds; each was less in the Dutch rabbits. Tear production in these breeds was close to the reference range for STT in NZW rabbits but greater than the reference range for EAPPT and PRTT in NZW rabbits.

 

QUESTIONS
1. 
Which is FALSE regarding rabbit eye anatomy and physiology:

a.  
Rabbits blink infrequently, 10-12 times per minute

b.
Rabbits have a nictitating membrane

c.
Rabbits lack a Harderian gland

d.
Rabbits have laterally placed eyes consistent with a prey species

2. 
Endodontic absorbent paper and phenol red thread are tests to determine what?

ANSWERS

1.
c

2. 
Tear production
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Domain 3: Research

Primary Species: Dog (Canis familiaris)
 

SUMMARY
Purpose:  To define pharmacokinetic properties of a single subcutaneous dose of ceftiofur CFA (CCFA, an extended-release injectable formulation of ceftiofur) and to determine the MIC of ceftiofur for bacterial pathogens commonly isolated from the respiratory, integumentary, and urinary systems of dogs.  

 

Methods:  Five healthy, intact, singly housed adult mixed breed dogs were administered 5.0 mg/kg CCFA (SQ), and blood samples (5cc each) were collected at T0, 1, 4, 8, 12, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216, and 240hr after administration for pharmacokinetic analysis.  Injection sites were monitored for pain, erythema, swelling, and pruritus three times daily on days 1-2, and at least once daily d3-10.  Behavior, food consumption, and fecal output were also monitored daily for signs of adverse reaction.  MIC of ceftiofur against canine pathogens were obtained from the University of Missouri Veterinary Diagnostic Laboratory submission records database for the past 3 years.  

 

Results:  CCFA was well tolerated by all dogs with no adverse reactions.  The plasma DCA concentrations in 4 of 5 dogs remained detectable at all time points.  According to the MIC distribution by target organ system, ceftiofur was active against Pasteurella multocida and E. coli spp. of the respiratory tract; Proteus spp and E. coli spp. of the integument; and Proteus mirabilis and E. coli of the urinary tract.  Ceftiofur was not active against Bordetella bronchiseptica of the respiratory tract; Pseudomonas aeruginosa of the integument; and Enterococcus faecalis, E. faecium, and Pseudomonas aeruginosa of the urinary tract which are all known to be resistant to cephalosporins.  

 

While the study demonstrated that CCFA could be maintained above MIC levels necessary for various isolates, findings suggest that CCFA may not be the most appropriate single therapeutic agent to select for treatment of respiratory infections, and may be an inappropriate antibiotic for treating Staphylococcus spp. skin infections.  It is crucial to consider the organ system requiring treatment and the likely pathogens involved to determine whether treatment with CCFA would be the most appropriate therapeutic agent.  

 

QUESTIONS
1.
What class of antibiotic is Ceftiofur CFA?

a. 
Beta-lactam

b. 
Macrolide

c. 
Aminoglycoside

d.  
Quinolones

e. 
Lincosamide

2.
Which of the following organisms is NOT known to be resistant to cephalosporins?

a. 
Bordetella bronchiseptica
b.
Pasteurella multocida 
c. 
Pseudomonas aeruginosa 
d. 
Enterococcus spp.

 
ANSWERS
1.
a. Beta-lactam

2.
b. Pasteurella multocida 
