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Kresakova et al. Variability in the Cardiac Venous System of Wistar Rats, pp. 10-16

Domain 1   
Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: Rats are used in experimental cardiology to study myocardial infarctions, ischemia-reperfusion injury, and various cardiologic procedures. The cardiac venous system has been the focus of cardiac electrophysiology, radiofrequency, catheter ablation, arrhythmia mapping, and defibrillation. The cardiac venous system is also a target for the delivery of drugs, gene vectors, angiogenetic growth factors, stem cells, and cardioprotective reagents.  Understanding the complexity and variability of the coronary venous system anatomy is important before initiating many cardiologic procedures, but less attention has been paid to the coronary venous system compared to the coronary arterial system. Cardiac veins demonstrate more interindividual variations than do the coronary arteries. Morphology of cardiac veins has been documented in mice, porcupines, rabbits, and the North American beaver. Study was to describe the anatomic configuration, field of drainage, and mode of opening with regard to the anatomic variants of the cardiac veins in Wistar rats by using the corrosion cast method and perfusion of colored latex. 36 healthy, adult, male and female, Wistar rats were used. Anesthetized with sodium pentobarbital and given 50,000IU/kg of heparin prior to exsanguination from the jugular vein. Lateral thoracotomy was performed and the caudal vena cava was cannulated and heart perfused with 0.9% NaCl. Cranial caval veins, pulmonary trunk and aorta were ligated. Colored latex and the corrosion cast method were used to visualize the coronary venous system. Cardiac veins were evaluated macroscopically and by using an operating microscope. The coronary veins were named in accordance with the Nomina Anatomica Veterinaria and previous reports.  The distribution of veins in the rat heart disagrees with prior descriptions for other mammals, except mice, which have a similar pattern. Coronary venous drainage in the 36 rats examined consistently involved the left cardiac, left canal, major caudal, right cardiac, and right canal veins. Other veins involved inconsistently included the cranial cardiac vein (58.3%) minor caudal veins (16.7%), conoanastomotic vein (66.7%), and left atrial vein (75%). In 4 cases (11.1%), the collateral veins were located between the left conal and left cardiac veins.  The greatest difference between rats and other animals is the presence of the left cranial vena cava, which is characteristic of rats, and the common right cranial vena cava. The high morphologic variability between cases was manifested by differences in the arrangement, size, mode of opening, and formation of the common root and affected all regions of the heart but primarily the right ventricle. Knowing the anatomic configuration and variability of the major veins of the heart is necessary for understanding the normal structure of the venous system.  
 

QUESTIONS
1. 
What is the greatest difference between the rat venous system compared to other animals?
2. 
Morphology of cardiac veins has been described in which animals?

3. 
The highest variability in the rat heart was found where?

4. 
What animal has a similar configuration of veins in the heart when compared to the rat?

5. 
Coronary venous drainage consistently involved what veins?

ANSWERS
1.
Presence of a left cranial vena cava
2.
Mice, porcupines, North American beaver, and rabbit

3.  
The right ventricle

4. 
Mice

5.  
Left cardiac, left conal, major caudal, right cardiac, and right conal veins

Bourges-Abella et al. Reference Intervals, Intraindividual and Interindividual Variability, and Reference Change Values for Hematologic Variables in Laboratory Beagles, pp. 17-24

Primary Species: Dog (Canis familiaris)

 

SUMMARY

Background
· Population based reference intervals (RI) have been published for various companion breeds, demonstrating an effect of breed on hematologic values; however such has not been published for laboratory beagles. 

· The most cited canine RI are taken from textbooks published in 1960’s and 70’s using mongrels and beagles. 

· The latest published hematologic data on beagles was published in 1986 using a now-outdated analyzer. 

· This study meets the recommendations of both the International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) and Clinical and Laboratory Standards Institute(CLSI).

· If intradindividual variability is considerably less than interindividual variability, a population-based RI is not sufficiently sensitive to detect changes in a subject.

o   
Intraindividual variability was calculated from repeated measurements from the same animal

o   
Interindividual variability was calculated from measurements from the entire sample group. 

· Statistics Review used in this paper:

o   
Dixon Test: (AKA Q test) used to identify and reject outliers

o   
Anderson-Darling Test: used to test if a sample of data came from a population with a specific distribution

o   
Harris-Boyd Test: used to determine the need for partitioning reference values into subgroups (sex, age, etc.)

 

Research and Results
· Purpose of the study was to establish reference intervals and estimate the effect of biologic variation on hematologic values in 340 health laboratory beagles between the ages of 9-36 months.

o   
Laboratory Beagle RI are close to those previously reported

o   
Weight had no effect on any analyte

o   
Age: 

· RBC, Hgb, Hct, MCV, MCH, RDW, and platelet count increased with age.

· WBC count decreased with age

o   
Sex: 

· Platelets were lower in males than females

o   
Almost all hematologic analytes exhibited low Intraindividual and Interindividual variability.

· Subject-based RI are therefore of limited interest

 

QUESTIONS
1.
What organization is represented by the following logos?

a.       [image: image1.jpg]%



                         
b.  [image: image2.jpg]?[l‘




2.
Define the following hematological parameters and what they measure: 

a.
CBC        
b.  
RBC     
c.  
HGB    
d.
 HCT     
e. 
MCV     
f.  
MCH    
g.  
MCHC    
h.  
RDW

 

ANSWERS
1. 
a.  
Clinical and Laboratory Standards Institute

b. 
International Federation of Clinical Chemistry and Laboratory Medicine

2. 
a. 
CBC: Complete Blood Count – results of a standard hematological evaluation

b. 
RBC: Red Blood Cell Count – number of red blood cells in a given volume of blood

c. 
HGB: Hemoglobin concentration – total hemoglobin per volume of blood

d. 
HCT: Hematocrit – volume of red blood cells as a percentage of whole blood

e. 
MCV: Mean Cell Volume – the average size of red blood cells

f. 
MCH: Mean cell Hemoglobin – the average amount of hemoglobin in each red blood cell

g. 
MCHC: Mean Cell Hemoglobin Concentration – HBG/HCT – the average concentration of hemoglobin in all red blood cells

h. 
RDW: Red Blood Cell Distribution Width – a coefficient of variation in red blood cell volume

 

 
Huss et al. Echocardiographic and Electrocardiographic Characteristics of Male and Female Squirrel Monkeys (Saimiri spp.), pp. 25-28

Domain 3: Research, K3 – Animal models including normative biology relevant to the research
Secondary Species: Squirrel monkey (Saimiri spp.) 

 

SUMMARY: Cardiomyopathy is a leading cause of mortality in aging Guyanese squirrel monkeys (Saimiri sciureus sciureus). Data regarding echocardiographic measures obtained from clinically healthy nonsedated squirrel monkeys have not been published. This study provides data from echocardiographs of unsedated and electrocardiographs with minimally sedated animals. 63 animals (19male, 44 female; age range: 3-20y). All monkeys negative for T. cruzi. Echocardiography performed by 6.5-MHz transducer (penetrating 5-50mm). Electrocardiograms (lead I and II) measured with 15 mg/kg ketamine sedation. 

Echocardiographic parameters did not differ between male and female monkeys. Mean left ventricular internal diameter at diastole was 0.87 +/- .14 cm and systole was 0.53 +/- .14 cm. Mean ejection fraction was 74.5% +/- 8.9%. Male monkeys have longer PR intervals and higher mean R-wave amplitudes than females, which is thought to be associated with body size or heart rate differences. Age is negatively correlated with P-wave amplitude and QRS interval scores. These differences therefore should be considered when interpreting conduction abnormalities that may be sequelae of cardiomyopathy.

 

QUESTIONS
1. 
What is the most common neotropical NHP used in biomedical research in the US?

a.   Saimiri spp.

b. 
Callithrix spp.

c.  
Colobus spp.

d. 
Aotus spp.

2. 
What are potential etiologies for squirrel monkey cardiomyopathy?
a. 
Trypanosoma cruzi
b. 
Taurine deficiency

c. 
Virus-mediated myocarditis

d. 
All of the above

3. 
A recent publication demonstrates normative values for echocardiographic and electrocardiographs for Squirrel monkeys. In this study, male monkeys were found to have which of the following when compared to females from the same study?

a. 
Longer PR intervals and higher R-wave amplitude

b. 
Shorter PR intervals and shorter R-wave amplitude

c. 
Mean ejection fraction
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ANSWERS 

1.
a

2.
d

3.
a

Reproduction

Moreira et al. Lifetime Reproductive Efficiency of BALB/c Mouse Pairs after an Environmental Modification of 3 Mating Ages, pp. 29-34

Domain 4: Animal care; Task: T2

Primary Species: Mouse (Mus musculus)

SUMMARY: The aim of this study was to evaluate the effects of an environment change and the age at which mating pairs were formed on the lifetime reproductive performance of BALB/c mice. The study population comprised 60 full-sib monogamous pairs that originated from 39 BALB/cJ mouse litters that were used from weaning (at 28 day) until they were 339 day old (approximately 10 months). Mouse pairs were assigned to a randomized design in a 2 × 3 factorial arrangement (with or without cage modification; 3 mating ages: 28, 45, and 60 d) comprising 6 treatments and 10 replicates. Cardboard tubes were chosen as the environmental modification because their shape, availability, and cost are satisfactory, and they can easily be autoclaved. They were autoclaved before use and were removed and replaced twice weekly, at the same time as the cage and bedding were changed. Two sets of traits were considered. The first set was used to evaluate lifetime parental productivity from mating until 339 d of age. A second set of traits was used to evaluate average parental productivity in the first 6 reproductive cycles. 
All 60 monogamous pairs gave birth to at least one litter, whereas 90% (54 of 60) of the mating pairs produced at least 6 litters, 40% (24 pairs) produced 9 litters, and only 6.7% (4 pairs) produced 10 litters during this time period. No effect of the cage modification × mating age interaction was detected on any of the lifetime parental productivity traits or of the average parental productivity traits in the first 6 reproductive cycles. Therefore the effects of these 2 main factors were considered separately. The presence of a cardboard tube in the cage decreased the total number of pups dead from birth to weaning but did not affect the age at first parturition, number of litters produced, duration from mating until weaning of the last litter, age at weaning of the last litter, or total number of pups born alive or weaned per mating pair. Age at mating had no effect on age at first parturition or on the number of litters produced by the mating pair but had a pronounced effect on pre weaning mortality during the first 6 reproductive cycles, which was higher when the mating pairs were formed at 60 d of age as compared with both 28 and 45 d. 
In conclusion, this study evaluated the effects of an environmental modification, that is, the presence of a cardboard tube in the cage and of the age at first male–female pairing on lifetime reproductive performance of BALB/c pairs. Both factors independently affected pre weaning mortality, although they did not influence other reproductive performance traits, either on a lifetime basis or in the first 6 parities. Average reproductive performance was satisfactory and pup survival was high in the current study compared with other reports involving BALB/c mice. During 10 mo, only 17 (3.7%) litters were lost entirely in the present study, including 6 stillborn litters, whereas a 20% entire-litter loss in BALB/c mice was reported recently. Providing a cardboard tube in the cage decreased both overall pup mortality on a per-cage basis and average pre weaning mortality in the first 6 reproductive cycles, but the cage modification × parity order effect on pre weaning mortality showed that the modification was especially effective in reducing mortality in litters of primiparous female mice.  Working with BALB/c mice under well-controlled environmental conditions, we found that a change in the environment and mating at an early age both promoted consistent decreases in pre weaning mortality, notably during the first litter. The authors recommend providing cardboard tubes in cages of BALB/c mice under intensive reproduction, to improve productivity by decreasing pre weaning mortality rates and to increase the wellbeing of the animals. In addition, siblings should be paired for mating no later than 28 d of age to increase pre weaning survival of the offspring.

QUESTIONS
1. 
The provision of breeding mice with extra nesting material, such as cotton squares or paper tissue:

a.
It is recommended to stimulate foraging

b.
It is not recommended in high-selected lines

c.
Could lead to a reduction of animals required for research

d.
All sentences above are true

2. 
T or F: Perinatal mortality in laboratory mice has been acknowledged as a minimal welfare issue and it has been investigated in detail

3. 
When paper tissues is given as nesting material to weaned BALB/c and C57BL mice:

a.
Body weight is higher and feed consumption is lower compared with the control group

b.
Body weight is lower and feed consumption is higher compared with the control group

c.
Body weight and feed consumption are higher compared with the control group

d.
Body weight and feed consumption are lower compared with the control group

4. 
T or F: Experimental evidence suggests that the typical room conditions for mice are cooler than is the ambient temperature for ideal thermal comfort for outbred and inbred C57BL/6J mice.

 

ANSWERS
1.
c

2.
F

3.
a

4.
T

Husbandry

Deutsch-Feldman et al. Effects of Handling and Vehicle Injections on Adrenocorticotropic and Corticosterone Concentrations in Sprague–Dawley Compared with Lewis Rats, pp. 35-39

Domain 4: Animal care
Primary Species: Rat (Rattus norveigicus)

One-Line Summary: The study demonstrated Hypothalamic-Pituitary-Adrenal (HPA)-associated differences between an inbred strain of rat (Lewis) and an outbred strain (Sprague–Dawley) in their responses to various handling and injection procedures, with Adrenocorticotropic hormone (ACTH) and corticosterone concentrations being higher in Sprague–Dawley than Lewis rats.

            
SUMMARY: The present study examined how standard laboratory techniques (handling and intraperitoneal injections) affect neuroendocrine stress responses in 2 commonly used rat strains, Sprague Dawley and Lewis rats.  The authors compared changes in HPA response by using different handling and injection protocols, which are typical laboratory procedures that can elicit stress. 

The authors found HPA-associated differences between the Lewis rat and Sprague-Dawley rat in their responses to various handling and injection procedures.  They noted that ACTH (Adrenocorticotropic hormone) concentrations were higher in Sprague–Dawley than Lewis rats, regardless of handling group, and remained consistent across groups.  Additionally, corticosterone concentrations were initially higher among Sprague–Dawley rats, but after continued handling the levels in the Sprague–Dawley rats dropped to levels equal those of the Lewis rats.  Prolactin concentrations were similar for both strains, hence the hormonal differences between Sprague–Dawley and Lewis rats appeared to be HPA-axis–specific.  Interindividual differences in ACTH and corticosterone concentrations were also more pronounced in Sprague–Dawley than Lewis rats, as expected in light of the wider genetic variability characterizing outbred strains. 

So in conclusion neuroendocrine markers of stress did differ between Sprague–Dawley and Lewis rats after a series of standard and universally used laboratory techniques. This result highlights the specific effects of investigator handling and the importance of sufficient handling and sham injections to habituate rats to handlers and to decrease neuroendocrine stress responses prior to initiating an experiment. 

 
QUESTIONS
1. 
Why was Prolactin measured?

2.
True/False. Prolactin is under the control and is part of the Hypothalamic-Pituitary-Adrenal axis.

ANSWERS
1. 
Prolactin was measured because:


An increased prolactin level has been associated with acute stress.


Measuring the prolactin concentration allowed the authors to identify the extent to which handling influenced nonHPA activity. 


Prolactin is known to affect the activity of tuberoinfundibular dopamine neurons and can be used in translational research as an indirect biomarker for dopamine concentration.

2. 
FALSE. Prolactin is under the control of the Hypothalamus but not part of the Hypothalamic-Pituitary- Adrenal Axis.

 

Dauchy et al. The Influence of Red Light Exposure at Night on Circadian Metabolism and Physiology in Sprague-Dawley Rats, pp. 40-50
Domain 4: Animal care

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: Light is a powerful source to regulate circadian rhythm. Alterations in intensity, duration and spectral transmittance of light at an inappropriate time of the day can induce the disruption of many circadian rhythms including behavior, metabolism, feeding, sleep-wake cycle etc. For many years, it has become common practice to make use of red safe lamps (wave length above 600 nm) during dark phase laboratory animal exposure or cover observation windows with red-tinted film primarily for nighttime observation. Recent studies show that short term exposure of rodents to high intensity light above 600 nm influences circadian neuroendocrine and metabolic physiology. 
In this study, the authors examined the effect of chronic, low intensity red light exposure throughout dark phase on circadian melatonin production and temporal regulation of normal metabolic and physiologic activities in Sprague-Dawley rats. The control group rats were maintained in regular light-dark cycle. The experimental group rats (red light exposure at night, rLEN) were maintained during dark phase under exposure to the low-intensity (101 lx) red light provided by 15-W incandescence white light covered with a Kodak 1A red safe light filter which allows only polychromatic red light of spectral transmittance of wavelengths greater than 620 nm pass through the filters. After 2 weeks of exposure to lighting regimens, rats underwent a series of 6 low-volume blood draws via cardiocentesis to collect left ventricle arterial blood over a period of 30 days to asses arterial plasma melatonin, total fatty acid, glucose, lactic acid, pO2, pCO2, insulin, leptin and corticosterone concentrations. The overall pattern of daily plasma melatonin level rhythms was similar for both groups with low during day time and high during the dark phase. However, the peak phase melatonin level was 95% less in rLEN rats than that of control rats. Arterial blood plasma concentration of total fatty acid was elevated throughout 24 hrs in rLEN rats. Arterial blood glucose, lactate, pO2 and pCO2 were significantly higher over 24 hr in rLEN rats compared to control rats. Plasma corticosterone and insulin levels for 24 hrs were significantly lower in rLEN rats than control rats as well as the peak levels were phase shifted. Plasma leptin over 24 hr was significantly increased on rLEN rats and phase shifted. Collectively, chronic use of low-intensity rLEN from a common safelight disrupts the circadian organization of neuroendocrine, metabolic, and physiologic parameters. 

 

QUESTIONS
1. What is the minimal light intensity that could disrupt circadian rhythm? 

a. 0.2 lx 

b. 2 lx 

c. 20 lx 

d. 200 lx 

2. What is the wave length of red safe light? 

a. 100 nm 

b. 200 nm 

c. 300 nm 

d. 600 nm  

3. Melatonin is secreted by 

a. Pituitary gland 

b. Hypothalamus 

c. Pineal gland 

d. Adrenal gland 

 

ANSWERS

1. 
a

2. 
d

3. 
c

Aguirre et al. Breeding, Husbandry, Veterinary Care, and Hematology of Marsh Rice Rats (Oryzomys palustris), a Small Animal Model for Periodontitis, pp. 51-58

Domain 3: T1, T2, T3; Domain 4: T1; Domain 6: T1, T2

Tertiary Species: Other Rodents (Rice Rat [Oryzomys palustris])
 

Background: Oryzomys palustris, otherwise known as marsh rice rats inhabit swamps, salt- marshes and forest in North America to South America. They can be described as “medium-sized”, weighing 40-80g, 226-305mm, nocturnal and good swimmers with water repellant pelage. Breeding occurs year round and gestation is 25D (Oryzomys palustris texensis ) to 21-28 days in (Oryzomys palustris natator). Diet consists of insects or small crab  most commonly described as carnivorous but opportunistically omnivorous also eating some plants, eggs of small bird and baby turtles. They have been shown to be extremely susceptible with a rapid progressive onset (10-18 weeks)of periodontitis that occurs spontaneously without intraoral mechanical manipulation. The have also been used previously to research effects of photoperiod on reproduction and development. They develop/maintain reproduction under long photoperiod and fail to develop/inhibited reproduction under short photoperiods. Additionally, they are now being used as a new model for anti-resorptive related osteonecrosis of the jaw (ARONJ).

Methods: In this study, 17 pairs of rice rats were received from Indiana university Southwest. The rice rats were contained in a BSL-2 environment quarantined for one year before transfer to conventional housing. A full series of health monitoring panels were submitted (bacteria, viral, parasites including fur mites and intestinal parasites). Housing consisted of static filter top caging with pine shave bedding (breeders were single pair housed and experimental rice rats were housed with conspecifics of the same sex ) Diet was a standard rodent chow for breeders and experimental  animals were fed a pelleted H-SC diet to accelerate clinical occurrence of periodontitis. Breeders were kept on a 14:10 light /dark cycle and the experimental group had a 12:12 light/ dark cycle.

CBC/chemistry samples were collected by terminal sampling.

Results: Syphacia was identified during testing and treated with fenbendazole-medicated rodent chow for 6 weeks Rice rats show aggressive behavior (both male and female), especially females peripartum. Male rats were cannibalized by reproductive female on occasion and additionally some litters were cannibalized after birth. To reduce this problem, small cardboard buckers were places for shelter for victims or to be used as nesting sites which the authors believe helped to decrease the cannibalism behavior. Also, the authors noted it is important to keep a watchful eye during cage change out as the pups may get lost in deep dirty bedding and then disposed of accidently.

Marsh rice rats as a whole were described as being reluctant to be handled and the scruff method was employed using garden gloves to protect the handler. The scoop method may be employed once the animals are conditioned appropriately. Additionally the authors used the tail vein for IV injections and concluded this may be done one a monthly for 5 consecutive months (per the study).

Rats fed H-SC diet showed no difference in body weight or metabolic markers compared to rats on standard chow, Both groups showed increase in horizontal alveolar bone loss in maxillae but the H-SC fed rats had loss at the palatal surface as well. Additionally, i H-SC fed rats has increased vertical alveolar bone loss detected in mandibles using mircoCT and histometry, higher periodontitis scores, more plaque accumulation and more gingival and alveolar bone inflammation than standard chow fed rats.

The marsh rice rat is currently unavailable commercially or centrally and requires investigator-directed collection, breeding and rearing.

 

QUESTIONS
1.
Which rat strain is used to study diabetes insipidus due to a deficit of vasopressin? 

2.
Which species of mouse pinworm has no spicule or gubernaculum and has prominent broad cervical alae?

3.
Define Eusociality and name a mammal species that can be described as eusocial
 

ANSWERS
1.
Battleboro

2.
Aspicularis tetraptera

3.
Eusociality: a type of social organization in which individual lie in a hierarchy which characteristics including: adults living in groups, cooperative care of juveniles, reproductive division of labor and overlap of generations. Mammal species includes the naked mole rat and the Damaraland mole rat.

Field et al. Measurement of Fecal Corticosterone Metabolites as a Predictor of the Habituation of Rhesus Macaques (Macaca mulatta) to Jacketing, pp. 59-65

Domain 2

Primary Species: Macaque (Macaca spp.)
 

SUMMARY:  Primate jackets are used to provide protection for indwelling catheters and other chronically placed instrumentation.   In general, this chronic instrumentation aims to reduce stress in animals by eliminating the need to repeated anesthetic events and/or blood collections.  However, the act of placing a jacket on a primate is itself a stressful event for the animal.  In order to mitigate the effect of this stress on research data, APV guidelines suggest that jackets should be placed on animals up to 2 weeks prior to the initiation of data collection in order to allow the animal to habituate to the jackets.  This project aimed to evaluate stress levels in macaques during the habituation phase in animals with jackets and animals with undershirts and jackets by quantifying corticosterone metabolites in feces.  10 male and 10 female rhesus macaques were included in this study.  Baseline fecal corticosterone metabolite (FCM) levels were determined prior to jacketing.  Animals were fitted with either an undershirt and a jacket or just a jacket, and FCM levels were monitored daily for 14 days post-jacketing.  In addition, food consumption was quantified based on the number of biscuits eaten each day during both the baseline and jacketed period, and daily behavioral observations were completed to identify any signs of maladaptive behavior.  In animals fitted with only a jacket, FCM levels increased significantly on day 2 and 3 post-jacketing.  In animals fitted with an undershirt and jacket, FCM levels increased significantly only on day 1 post-jacketing.  Food consumption did not differ from baseline for either animals with undershirts and jackets or jackets only.  Mild maladaptive behavior, attempting to damage the jacket or manipulating the jacket was only observed in some animals during the first three days following jacketing.  In conclusion, a habituation period and monitoring for maladaptive behavior is necessary to avoid stress interfering with research data in animals that are jacketed.   If animals display moderate or severe maladaptive behavior post-jacketing, they should be removed from study.  Animals that do not show maladaptive behaviors habituate within the first three days following jacketing.  Undershirts facilitate the habituation process, with individuals displaying physiologic habituation within the first 48 hours after jacketing.

 

QUESTIONS
1. 
What is the minimum time a rhesus macaque should be allowed to habituate to an undershirt and primate jacket before an indwelling catheter is implanted?

a. 
12 hours
b. 
7 days
c. 
14 days
d. 
2 days
2.  Just prior to being started on a pK study, a rhesus macaque recently fitted with a primate jacket is observed to be biting the jacket, saluting, and self-biting.  What is the appropriate plan of action for this animal?

a. 
Sedate the animal, remove the jacket, and unassign the animal from the proposed pK study
b. 
Administer psychoactive pharmaceuticals to help the animal tolerate the jacket
c. 
Do nothing.  The animal will eventually habituate to the jacket
d. 
Provide positive reinforcement training to help teach the animal to tolerate the jacket
 

ANSWERS

1. 
d  

2. 
a
 
Bloomsmith et al. Positive Reinforcement Methods to Train Chimpanzees to Cooperate with Urine Collection, pp. 66-69

Domain 3

Tertiary Species: Other Nonhuman Primates (Chimpanzee [Pan troglodytes]) 

SUMMARY: In this study, positive reinforcement training was used to train chimpanzees to cooperate with urine collection. Positive reinforcement is popular in training non-human primates to voluntarily participate in husbandry procedures, veterinary procedures, and research procedures. Positive reinforcement training is advantageous in regards to: increasing voluntary cooperation, reducing fear, engaging the animals’ ability to learn, and increasing their control over their environments. Training may be a more efficient use of personnel time, requiring less time than traditional techniques to complete certain procedures. The purpose of the current study was to assess the time required to train female chimpanzees (Pan troglodytes) to cooperate with a simple biologic sample research procedure when the trainer remained outside the enclosure and to evaluate how the time required to train varied according to the age of the subjects.  35 adult female chimpanzees were trained to cooperate with the collection of urine samples needed to facilitate a research study. A median of 35 training sessions was required for the subjects to reach reliable performance (4 of 5 sequential attempts successful) of the urine collection behavior. The adult age had no effect on the speed of learning as indicated by a rank order correlation. Individual differences in the rate of learning were pronounced but did not vary with the age of the chimpanzees. Approximately 2 y after the initial training, and with continual sample collection taking place twice weekly, they assessed the reliability of their performance and found that the chimpanzees cooperated 100% of the time and that collection of a urine sample required about 5 min. This study may help guide others in conducting this type of training with chimpanzees or other laboratory primates and in planning for the resources (for example, time, personnel) required to incorporate a similar approach in their own research projects.

 

QUESTIONS

1. 
Positive reinforcement training is a type of ______conditioning in which the trainer teaches the animal to cooperate by rewarding the animal after it demonstrates the desired behavior.

2. 
T/F. According to The Guide: Animals to be placed in restraint devices should be given train​ing (with positive reinforcement) to adapt to the equipment and personnel?

 

ANSWERS

1. 
Operant

2.  
True

  

Management

Metzger. Knowledge of the Animal Welfare Act and Animal Welfare Regulations Influences Attitudes toward Animal Research, pp. 70-75

Domain 6 - Education

 

SUMMARY: Participants were recruited via Amazon’s Mechanical Turk (MTurk), and were heterogeneous in terms of geographic location in all regions of the United States.  Inclusion criteria for both studies were: 1) participants were located in the United States; 2) they had completed at least 1000 different Human Intelligence Tasks in MTurk; and 3) they had an MTurk approval rate of at least 95%. 

 

STUDY 1

Purpose:  To assess the knowledge of a general population regarding some of the basic components of the AWA and AWR.  

Materials/Methods:  The Knowledge of Animal Research Regulations questionnaire (KARR) was created to assess participants’ knowledge of specific provisions in the AWA and AWR, as well as of IACUC membership and duties. 

Results: Data analyses indicated that respondents performed no better than chance for questions on the species covered by the AWA or the mandated IACUC members.  Although participant scores were significantly better than chance on the question assessing IACUC duties, the overall pattern of responses clearly indicated that respondents had little knowledge of these provisions of the AWA and AWR.

 

STUDY 2
Purpose: Designed to assess the knowledge of a general population regarding some of the basic components of the AWA and AWR to determine whether this knowledge influenced their attitudes towards animal research.  Participants who were exposed to elements of the AWA and AWR were expected to show attitudes more in favor of animal research procedures than were participants provided general information about animal research.   

Materials/Methods:  The Attitudes Toward Animal Research questionnaire (ATAR) was used to assess a participant’s opinions regarding the value gained from animal research and alternatives to animal research.  One-half of participants were provided general information about animal research and veterinary care, whereas the other one-half of participants were provided with information on the provisions in the AWA and AWR.  After reading these statements, participants again completed the ATAR.  

Results:  Data analysis of the results between Time 1 and Time 2 for ATAR scores revealed a significant difference for participants exposed to AWA facts, but no significant difference was present for participants exposed to general animal research facts.  

 

Results suggest that the general public is largely unaware of basic elements of the AWA and AWR, and that brief exposure to basic provisions in current legislation may alter people’s attitudes toward animal experimentation.  

 

QUESTIONS
1.
T/F. The Attitude Toward Animal Research questionnaire is a good tool to assess the knowledge of a general population regarding basic components.

2. 
In study 1, respondents showed a significant difference for questions related to:

a. 
AWA

b.
AWR

c. 
IACUC membership

d.
IACUC duties

3.
In study 2, ATAR scores revealed a significant difference for participants exposed to:

a. 
AWA/AWR facts

b. 
General animal research facts

 

ANSWERS
1.
F. The Attitude Toward Animal Research questionnaire is used to assess the opinions regarding the valued gained from animal research and alternatives to animal research.  

2. 
d. IACUC duties

3.
a. AWA/AWR facts

 

Experimental Use

Francisco et al. Effects on Animal Wellbeing and Sample Quality of 2 Techniques for Collecting Blood from the Facial Vein of Mice, pp. 76-80
Domain 4

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Retroorbital sinus bleeding is traditionally the most frequently used sampling method for obtaining blood from mice.  While yielding high amounts of blood, this sampling method has the potential to cause substantial tissue trauma and undue stress.  Because of this, retroorbital bleeds have fallen out of fashion, and have been replaced by such methods as incision of the tail vein, saphenous vein bleeds, or sublingual bleeds. These various techniques have variable yield, may require two people to perform, can be traumatic, and can require increased restraint.  Facial vein bleeds (often erroneously referred to as “submandibular bleeds”) can be rapid, easy, and can produce high yields.  This article assesses the optimal facial vein blood collection techniques.  

            
BALB/c female mice were used (60 in total) and were divided evenly into lancet, needle, and isoflurane-anesthetized then lancet groups.  Blood collection in all groups was cut off when .3 mL was obtained, or when blood flow ceased at a volume of less than .3mL.  

            
The use of a needle for collection added an average of 5 seconds onto the blood collection procedure.  Anesthetized lancet mice took a significantly shorter time to collect than the conscious lancet group.  The lancet method yielded higher blood volumes than the needle or anesthetized group.   Platelet numbers were significantly decreased in the anesthetized group.  No adverse signs were seen after the procedure in the lancet group, while the needle group suffered unsteadiness, inactivity, ear bleeding, and a hunched posture and the anesthetized group suffered ear bleeding and hunched posture.  Some attempts at bleeding necessitated a second “stick” as the facial vein was missed on the original attempt.  

            
The lancet method was preferred by the authors, though the three methods of collection did not display significant differences in any evaluated parameters.  The lancet method reduces ear canal puncture (resulting in less bleeding from the ear).  The authors recommend anesthesia for novice handlers in training when performing these techniques.  Ultimately, it was concluded that any of the methods evaluated would be acceptable for blood collection in the mouse.          

 

QUESTIONS
1. 
According to Francisco et al. 2015, what is the maximum volume of blood appropriate to take from a 21 g mouse (survival procedure)?

a.  
0.1 mL

b. 
0.2 mL

c. 
0.3 mL

d. 
0.4 mL

2.  
Often incorrectly termed the “submandibular vein”, puncturing what vessel allows rapid blood collection from the cheek of a mouse?

a.
Cheek vein

b. 
Facial vein

c.
Maxillofacial bundle

d. 
Infraorbital bundle

3. 
Which of the following is correct?

a. 
Facial vein bleeds in a mouse are safer if a lancet is used rather than a 21g needle

b. 
Facial vein bleeds in a mouse are safer if a 21g needle is used rather than a lancet
c. 
The use of a 21g needle and the use of a lancet are equally appropriate for facial vein bleeds

d. 
Facial vein bleeds in mice should be avoided as other options such like the retroorbital bleed are safer

 

ANSWERS

1. c

2. b

3. c

Strykowski and Schech. Effectiveness of Recommended Euthanasia Methods in Larval Zebrafish (Danio rerio), pp. 81-84
Domain 2

Secondary Species: Zebrafish (Danio rerio)
SUMMARY
· The responsibility of creating appropriate euthanasia protocols essentially falls on individual facilities. As a result, euthanasia methods may vary between facilities and could lead to experimental variance. 

· MS222 is a chemical commonly used for anesthesia and euthanasia in zebrafish because it results in cessation of muscle movements by preventing action potentials. The standard solution for euthanizing zebrafish contains 300 mg/L MS222 buffered to a pH of 7.0. It is recommended that adult fish remain in solution for at least 10 mins after the cessation of opercular movement.

· AVMA Guidelines for the Euthanasia of Animals recommends the use of secondary measures to ensure death.

· Other methods of euthanasia currently approved for use in zebrafish include hypothermic shock, which is induced by placing fish in an ice bath, and eugenol treatment, in which fish are submersed in a solution containing eugenol. 

· The anesthetic properties of eugenol are due to its ability to modulate various ion channels in neural cells that are responsible for nociception, the generation of neuronal spikes, and synaptic transmission. 

· Secondary measures should follow the use of hypothermic shock and MS222 in fry younger than 3 dpf

· The goal of the study is to determine the effectiveness and efficiency of 3 methods of euthanasia in 14 dpf zebrafish fry. Effectiveness is the ability to provide irreversible death 100% of the time. Efficiency is considered to be the time and manpower needed to perform the task of euthanizing a large number of 14 dpf fry. 

Study Design
· 4 male and 4 female adult fish were bred in groups. Embyros were collected and incubated in methylene blue treated water until 5 dpf. 

· Fish were euthanized at 14 dpf according to 3 different acceptable methods: MS222 (tricaine), Eugene (clove oil), and hypothermic shock. 

· 10 were exposed to each treatment

· 3 concentrations of MS222 was used: 300, 600, 900 mg/L

· 3 concentrations of eugenol was used: 500, 1000, 1500 uL/L

· For hypothermic shock: 5 parts ice to 1 part water

· For each treatment, fish were placed in a culture dish and observed for at least 15 sec every 5 min under a dissecting microscope. The time needed for the heart to stop beating was recorded.  Experiments were terminated after 75 min when a heartbeat was still detectable. 

· Fish remained in each euthanasia solution for 20 min after the point at which the heart stopped beating; they then were returned to system water and observed for 30 min

Results
· MS222 treatment

· After 75 mins, beating hearts still detectable in all 10 fish at 300 and 600 mg/L.

· At 900 mg/L, the hearts of all 10 fish stopped beating within 10 mins, however when returned to system water, the heart beats of all 10 fish had returned after 30 mins

· Eugenol treatment

· After 75 min, heart beats were still detectable at 500 and 1000 uL/L. 

· At 1500 uL/L, the hearts of all 10 fish stopped beating between 45 and 50 min after fish were placed in solution. When returned to fresh system water, the heartbeats of only 3 fish returned

· Hypothermic shock

· The heartbeats of all 10 fish stopped beating within 40 min of immersion in the ice bath. No heartbeats were observed in any fish after being returned to normal system water

· Compared with adults, zebrafish fry are typically less susceptible to death by chemicals such as MS222. 

· Hypothermic shock was the only form of euthanasia in the current study that prevented larval zebrafish from recovering after cardiac arrest.

 

QUESTIONS
1. The AVMA Guidelines for the Euthanasia of Animals recommends that fish remain in eugenol solution for at least _____ mins after the cessation of opercular movements.

2. The AVMA Guidelines for the Euthanasia of Animals recommends maintaining zebrafish fry (age 4-7 days postfertilization) in ice-chilled water at least _____ min after the loss of opercular movement.

3. T/F. None of the euthanasia methods mentioned was 100%. 

 

ANSWERS
1. 10 

2. 20

3. F – hypothermic shock was not the most efficient method of euthanasia but it was 100% effective

