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OVERVIEW

Ward et al. Twinning and Survivorship of Captive Common Marmosets (Callithrix jacchus) and Cotton-Top Tamarins (Saguinus Oedipus), pp. 7-11
Domain 1 

Secondary – Marmosets/Tamarins (Callitrichidae)

SUMMARY: Colonies of common marmosets (Callithrix jacchus) and cotton-top tamarins (Saguinus oedipus) housed at the new England Primate Research Center between 1985 and 2010 were reviewed to evaluate potential relationships between factors of chimerism, such as multiple births, and variation on reproductive output.  Singleton, twin, triplet, and quadruplet births occurred in both species.  The 1,219 marmoset litters (producing 2,753 offspring) produced 1.6% quadruplets, 14.9% singletons, 37.5% triplets, and 45.9% twins.  Of the 1,157 litters of tamarins (producing 2,212 offspring) 0.3% were quadruplets, 15.7% triplets, 25.1% singletons, and 58.9% twins.  
Differences in litter sizes between the 2 species were significant with an average litter size of 2.26 for C. jacchus compared with 1.91 for S. oedipus.  There was also a significant correlation between infant mortality and litter size.  In marmosets, twins and triplets were significantly more likely to be live born.  In tamarins, twins showed modestly higher live birth rates.  Early survival rates were strongly correlated with litter size in both species, showing singletons and twins more likely to survive to 60d than triplets.  However, both marmosets and tamarins from larger litters show longer life expectancy, but this trend was found to be statistically significant only in marmosets.  

Potential driving forces behind the evolution of hematopoietic chimerism in callitrichids is not clear.  However, coincident with chimerism in callitrichids, there has been a significant reduction in MHC diversity.  There also appears to be a relationship between chimerism and susceptibility to infectious disease.  It has been suggested that the immune systems of heterozygous subjects are able to interact with a larger variety of pathogens, thus gaining a survival advantage over homozygotes.  One implication is that animals with increased chimerism may be more likely to express a more varied adaptive immunity repertoire.  Given that the current study showed a longer life expectancy once infancy has passed 60 d in larger litters, the authors hypothesize that this reflects decreased susceptibility to infectious disease.  However, this hypothesis relies on an assumption that animals born together with a greater number of siblings (i.e. triplets and quadruplets) have a greater level of chimerism, and are more genetically diverse than are singletons.  

QUESTIONS
1. T/F – Like many species, callitrichids rarely have multiple births.  

2. Select which of the following values was shown to be significantly correlated with litter size in marmosets:

a. Live birth rates

b. Early survival rates

c. Life expectancy 

d. A and C only 

e. All of the above

3. Select which of the following values was shown to be significantly correlated with litter size in tamarins:

a. Live birth rates

b. Early survival rates

c. Life expectancy

d. A and C only 

e. All of the above

ANSWERS
1. False – Callitrichids have natural propensities for both multiple births and genetic chimerism.

2. e. All of the above 

3. d.  A and C only

ORIGINAL RESEARCH

Wu et al. Effects of Age and Sex on the Hematology and Blood Chemistry of Tibetan Macaques (Macaca thibetana), pp. 12-17

Domain: 1: T3 Diagnose disease or condition as appropriate

Primary Species: Macaques (Macaca spp.)
 

SUMMARY: Many factors such as handling stress, relocation, fasting and even changes in normal development and maturation can cause changes in hematologic and biochemistry values. In this study, 69 apparently healthy Tibetan macaques were sampled in order to determine the effects of age and sex on their hematologic and serum biochemical parameters relevant for all ages of adults of both sexes. The macaques were divided into 3 age groups, young adults (3-5yrs), mature adults (8-13yrs), and old adults (older than 15yrs). Blood draws and somatometric measurements were taken while monkeys were anesthetized with ketamine. Please refer to the article for a complete table of all the blood values and measurements. The following are those values found to be of significance (P<0.05). Significant age-related and sex-associated differences were found for both body weight and BMI. Significant age related differences were found for RBC, Hgb, Hct, and neutrophil and eosinophil counts. For biochemistry, significant age-related differences were noted for AST, ALT, ALP, GGT, creatine kinase, LDH, amylase, creatinine, apolipoprotein A1, total protein, albumin, and indirect bilirubin. Significant differences related to age and sex were found in weight, BMI, lymphocytes, and eosinophils. 

The increase in ALP levels in young adult Tibetan macaques is similar to the age effect seen in bonnet, vervet, rhesus, and cynomolgus macaques. It is attributed to ALP as a byproduct of osteoblast activity and bone formation in the young. Young adult Tibetan macaques had higher AST and ALT than did the other groups. Previous reports found no age-related difference in ALT and AST in rhesus, bonnet, or vervet macaques. The relative decrease seen in mature and old Tibetan macaques may be due to a reduction in liver mass or function, the observed decrease in albumin and GGT levels, or undetected viral infection. Age-related decreases in serum albumin were observed. Albumin also declines with age in rhesus, bonnet, and vervet macaques. A significant decrease in amylase observed in the Tibetan macaques has not been observed in rhesus, bonnet, vervet and tufted capuchin monkeys. The observed decrease in amylase may reflect a decreased energy need of the older macaques. Mature and old Tibetan macaques had higher creatinine levels compared to the young group. This is consistent with that seen in bonnet and vervet monkeys, chimpanzees and humans. However, significant age-associated decrease in creatinine has been reported in rhesus monkeys. The RBC, Hgb, and Hct decreased from young to mature adults. And while no sex-related differences were seen in hematologic parameters, male rhesus and vervet monkeys generally have higher values in RBC, Hgb, and Hct. Possible reasons for the difference include origin of animals, protocol design and methods. 

 

QUESTIONS (True/False)
1.
Age related increases in creatinine may be due to loss of muscle mass, decreased renal blood flow, and decreased glomerular filtration rate during aging.

2.
Tibetan macaques are not a threatened primate species. 

3.
ALT and ALP are used for general indicators of liver function, with ALT being more liver specific.

 

ANSWERS

1.
True

2.
False – Tibetan macaques, also known as the Chinese stump-tailed macaques, are a threatened species

3.
True
 

Chaudhari et al. Echography of the Cervix and Uterus during the Proliferative and Secretory Phases of the Menstrual Cycle in Bonnet Monkeys (Macaca radiata), pp. 18-23

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

Primary Species: Macaques (Macaca spp.)

SUMMARY: The present study investigates the echographic characteristics of the uterus and cervix of female bonnet monkeys (Macaca radiata) during the proliferative and secretory phases of the menstrual cycle. The cervix was tortuous in shape and measured 2.74 ± 0.30 cm (mean ± SD) in width by 3.1 ± 0.32 cm in length. The cervical lumen contained 2 or 3 colliculi, which projected from the cervical canal. The echogenicity of cervix varied during proliferative and secretory phases. The uterus was pyriform in shape (2.46 ± 0.28 cm × 1.45 ± 0.19 cm) and consisted of serosa, myometrium, and endometrium. The endometrium generated a triple-line pattern; the outer and central lines were hyperechogenic, whereas the inner line was hypoechogenic. The endometrium was significantly thicker during the secretory phase (0.69 ± 0.12 cm) than during the proliferative phase (0.43 ± 0.15 cm). Knowledge of the echogenic changes in the female reproductive organs of bonnet monkeys during a regular menstrual cycle may facilitate understanding of other physiologic and pathophysiologic changes.

Background: Female macaques have a reproductive physiology highly similar to that of women, including a twenty-eight-day menstrual period and comparable sex steroid Profile, and for this reason they have been widely used as models for the study of human reproductive biology. The two most common research species are the rhesus macaque (Macaca mulatta) and the smaller but closely related cynomolgus macaque (M. fascicularis) (also called long-tailed or crab-eating macaque). For decades these animals have served as important models for the study of reproductive physiology, sex hormone effects, genital immunity, and sexually transmitted diseases such as simian / human immunodeficiency.

QUESTIONS
1. True/False: Bonnet macaques (Macaca radiata) have been used as an animal model for research on contraceptive agents, endometrial biology and assisted reproductive technologies?
2. Match the latin name with the common name

a. Macaca mulatta

b. Macaca fascicularis

c. Macaca radiata 

d. Cynomolgus macaque

e. Bonnet macaque

f. Rhesus macaque

ANSWERS
a. True

b. a-f; b-d; c-e

Husbandry
Rock et al. The Time-to-Integrate-to-Nest Test as an Indicator of Wellbeing in Laboratory Mice, pp. 24-28
Domain 2 – Management of pain and distress

Primary Species: Mouse (Mus musculus)


SUMMARY: In order to minimize pain and distress, it is important to be able to recognize signs of pain in lab animals.  Current methods for assessing pain in mice include food and water consumption, body weight changes, fur quality, posture, and activity.  Recently the mouse grimace scale has been developed but requires analyzing video footage and additional equipment.  Many of these methods can be affected by analgesics or require handling of the mouse.  The authors tested a novel method called the time-to-integrate-to-nest (TINT) test for assessing pain in mice. The test involves placing four strips of nest material into a cage and timing how long it takes mice to integrate it into the already formed nest within the cage.  A positive outcome (lack of pain/distress) was determined if the mice integrated the nest material within 10 minutes.  The authors used this test to assess 10 different strains of mice and then to compare outcomes before and after a painful procedure was performed.  Mice receiving an osmotic mini-pump and carotid artery injury on separate days were used to assess the effect of surgery on the TINT outcome.  All mice receiving surgery were also given buprenorphine for analgesia.  All strains tested integrated the material in an average of <7 minutes, and 8 of the 10 did so within 2 minutes.  C3H/HeNCrl mice had significantly longer TINT scores than other strains and were the only strain to have cages that failed to integrate nest material.  TINT outcome was not significantly different before or after the mini-pump procedure, but the probability of a negative result significantly increased after the carotid artery injury procedure.  Additionally, mice that were single housed postoperatively were more likely to have a negative TINT result.  The authors emphasized the importance of determining a baseline TINT score for each strain and concluded that additional studies are needed to validate this method for pain assessment in mice.

QUESTIONS
1. 
The mouse grimace scale uses which of the following facial features to assess pain?

a. 
Orbital tightening

b. 
Piloerection of hair on the dorsal head

c.  
Tongue movement

d.
All of the above

2. 
The time to integrate to nest test (TINT) outcome is considered positive (pain free) within what time frame?

a. 
1 minute

b.  
3 minutes

c.  
5 minutes

d. 
10 minutes

ANSWERS
1.  
a. The mouse grimace scale assesses orbital tightening, nose bulge, cheek bulge, ear position and whisker change
2. 
d. Mice must integrate the new nest material within 10 minutes to be considered a positive outcome
Febinger et al. Effects of Housing Condition and Cage Change on Characteristics of Sleep in Mice, pp. 29-37

Domain 3; T2/3; K11
Primary Species: Mouse (Mus musculus)


SUMMARY: This study examined the effects that environmental enrichment and cage changes may have on the sleep patterns of C57BL/6J mice.  This investigation provides support that housing conditions and cage changes must be very carefully controlled when undertaking studies which require the assessment of sleep.  Results from this study indicate that cage change will disrupt sleep for about 3 hours as measured by telemetry.  Group housing mice resulted in shorter bouts of rapid eye movement sleep and less slow-wave sleep during the light phase and with more REMS in the dark phase.  Lastly the data indicated that mice housed individually with a shelter trended towards a deeper plane of SWS during the light period and less time awake and more time in SWS during the dark phase than compared to group housed mice or mice housed individually without shelters.   It was also noted that group housed mice and mice with a shelter were associated with less locomotor activity than occurred in individually housed mice without a shelter. 
QUESTIONS

1. 
What is slow wave sleep also commonly called:

a.  
Light sleep

b.  
A nap

c. 
Deep sleep

d. 
Golden slumbers

2.
For what is slow wave sleep considered important?

a. 
Memory consolidation

b.  
Recovery from daily activities

c.  
Increased secretion of growth hormone

d.  
All of the above

3. 
On an EEG, SWS is dominated by what wave form

a.  
Alpha

b.  
Beta

c.  
Delta

d.  
Gamma

ANSWERS

1.
c

2.  
d

3. 
c

Vaughan et al. Castrations Promotes Welfare in Group-Housed Male Swiss Outbred Mice Maintained in Educational Institutions, pp. 38-43

Domain 3: Research; K12 Replacement, reduction and refinement techniques

Primary Species: Mouse (Mus musculus)
SUMMARY: The present study was aimed at improving the welfare of male mice kept for training purposes by using castration as a mean to reduce/eliminate aggression between them. 

Mice kept in all-male groups may experience poor welfare due to fighting. Evidence indicates that rodents are unlikely to adapt to chronic hierarchical related stress, and this condition has been linked to immune disorders and disease susceptibility. 

Androgens have been shown to play a role in hierarchical-linked aggressive behavior. Moreover, androgens modulate the urinary volatiles that directly contribute to aggression.

In addition to these substances, Farnesenes, a group of substances produced by the preputial glands, are partially suppressed in subordinate males when housed in all male groups. The authors expose the theory that the ablation of preputial glands might be an alternative to reduce aggressive behavior without the interferences linked to the suppression of androgens. However, further research is needed for verification.

This study used two groups of Swiss mice (n=160) from which one of them were castrated after puberty. The rest were used as controls. They were housed in groups of ten, being the cage the experimental unit. The animals were observed 5 minutes twice weekly over three months. The method used was an all-occurrences sampling method. After each observation, mice were examined and injuries recorded and scaled on clinical record sheets.

For the intact controls, the number of mice with bites (mean+-SEM) was 34.8±5, with 49.3±8 bites per cage. The severity of the wounds was 19.6±3.7 minor, 8.4±1.5 moderate and 4.5±1.3 severe. 4.6±1.3 mice were euthanatized due to injuries. Among castrated mice the values for all those measures were 0. 

A main issue for the use of castration is the time needed and cost to perform the technique. This should be assessed against the welfare benefit in a case by case basis.

In conclusion, castration is proven as a very effective method to reduce aggressive behavior. However many parameters are affected by the absence of androgens, so for the moment this technique is only useful for animals used for teaching purposes.

QUESTIONS
1. Castration reduces male to male aggressive behavior by

a. 25%

b. 75%

c. 100%

d. 0%

2. Which one/ones of the following substances contribute directly to aggressive behavior in mice

a.
Testosterone

b.
Brevicomin

c.
Thiazol

d.
All of the above

3. The percentage of male mice euthanized in preweaning due to researchers preference for females may be as high as

a. 15%

b. 33% 

c. 95%

d. 65%

4. Which ones of the following parameters are affected by castration

a. Tissue mass change

b. Immunologic reactivity

c. Insulin levels

d. Leptin levels

ANSWERS

1. c
2. d
3. d
4. All
Wren et al. Effect of Different Spectral Transmittances through Tinted Animal Cages on Circadian Metabolism and Physiology in Sprague-Dawley Rats, pp. 44-51

Domain 3, T3

Primary Species: Rat (Rattus norvegicus)
SUMMARY: The suprachiasmatic nucleus is synchronized by the light:dark cycle and is the master biologic clock that serves as a pacemaker to regulate circadian rhythms. Studies have shown that changes in lighting intensity, duration, wavelength, and timing can disturb these circadian rhythms. Wavelengths are perceived as a color or tint by the visual system of the primary optic tract. In mammals, the range generally between 450 and 550 nm (that is, blue light) has the strongest influence on neuroendocrine and circadian responses; however, longer wavelength (that is, red) light at high intensities can have this effect also. Commonly, animals are considered to be pigmented due to the presence of melanin, a derivative of tyrosine whereas an animal with a deficiency or absence of melanin in the retinal epithelium, hair, or skin is considered to be nonpigmented. Animals commonly used in biomedical research include albino (nonpigmented) Sprague–Dawley rats that lack melanin in the eyes, hair, and skin. Previous studies conducted with tinted laboratory cages demonstrated significant disruptions of metabolic and endocrine parameters in pigmented female nude rats but not in nonpigmented rat. In this regard, the present study wanted to expand the effect of changes in spectral transmittance during the light period in male albino Sprague– Dawley rats. They hypothesized that changes in the tint (for example, spectral transmittance) of laboratory cages disrupts circadian rhythmicity and therefore the production of various endocrine and metabolic plasma constituents in Sprague–Dawley rats throughout a 24-h light:dark cycle.

Male Sprague–Dawley rats (age, 3 to 4 wk) were used. On arrival, rats (n=12 per group) were assigned randomly to standard laboratory rat caging (3 rats per cage; 10.5 in. × 19 in. × 8 in.; wall thickness, 0.1 in.) for a 1-wk acclimation period. After this time, animal groups were kept together and randomly transferred into 1 of 4 experimental cages with clear, amber, blue, or red hues (n = 6 per group) for an exposure period of 2 wk. Blood was collected  via cardiocentesis under gas anesthesia at 0400, 0800, 1200, 1600, 2000, and 2400 and measured for melatonin, total fatty acids, pH, glucose, lactic acid, corticosterone, insulin, and leptin. Plasma samples were prepared in duplicate for measurement of corticosterone, insulin and leptin levels by using chemiluminescent ELISA diagnostic kits and measured on a microplate reader. Detection sensitivity for corticosterone, insulin, and leptin were 4.5 ng/mL, 0.124 ng/mL, and 10 pg/mL, respectively and the coefficient of variation of all assays was less than 4.0%.

The circadian rhythm of plasma total fatty acids was not affected by cage-color exposure in rats with free access to food and water. The rhythm in this study was identical to that of previous experiments in male Sprague–Dawley rats and similar in peak timing (0400) and intensity. None of our groups of rats demonstrated significant rhythms in blood pH. The overall 24-h integrated levels of glucose were nearly identical among all groups, but blood lactate levels exhibited significant circadian rhythms in all groups. Peak lactate in the rats housed in red-tinted cages was lower than that of the clear group. Clear caged group exhibited a long-duration square wave elevation in corticosterone levels that revealed a peak at the end of the light phase and continued throughout the dark phase. In all of the tinted cage groups, the peak amplitudes were delayed by 4 to 8 h, and the highest-amplitude rhythm occurred in the amber group during the second half of the dark phase. A single sharp peak in insulin concentration occurred during the mid-dark phase in the clear controls. In the colored cage groups, however, the nocturnal insulin peaks were broader and markedly blunted and were either phase-advanced or -delayed relative to that in the clear group. In addition, the blue cage group evinced a secondary sharp peak at the end of the light phase. Plasma leptin in male Sprague–Dawley rats showed a distinct peak in both the clear and red groups during mid-dark phase but a lack of a distinct peak in the blue and amber groups. Comparing these data from the current study with those in female nude rats revealed that rats in clear cages had a lower peak amplitude but a similar rhythm of lesser amplitude.  It is assumed that this lower amplitude could be the result of small amounts of body fat found in the nude strain and, correspondingly, the large amount of body fat in male Sprague–Dawley rats. In conclusion, no differences were found in dietary and water intake, body growth rates, total fatty acids, pH, or glucose among groups. However, tinted cages affected the circadian rhythms, manifesting as alterations in phase timing, amplitude, or duration, occurred in the melatonin, lactic acid, corticosterone, insulin, and leptin levels of rats compared with clear cages.

QUESTIONS
1.
Definition of pigmented animal.

2.
True or False: Previous studies conducted with tinted laboratory cages demonstrated significant disruptions of metabolic and endocrine parameters in pigmented male rats and in nonpigmented female rats.”

3.
Choose the correct sentence: Tinted animal cages:

a.
Affected water intake, body growth rates and circadian rhythms
b. 
Altered circadian rhythms and alteration of corticosterone levels but not affected the leptin concentrations

c. 
Not affected total fatty acids, pH and glucose among groups.

 

ANSWERS
1.
Animals are considered to be pigmented due to the presence of melanin

2.
False

3.
c
 

Sharp et al. Effects of a Complex Housing Environment on Heart Rate and Blood Pressure of Rats at Rest and after Stressful Challenges, pp. 52-60

Domain 4: Animal Care 

Primary Species: Rats (Rattus norvigicus)
 

SUMMARY: The objective of this study was to determine the extent to which a complex housing environment affects heart rate, blood pressure, and activity of rats when undisturbed and after exposure to stressful challenges and whether autonomic controls of heart rate would be affected. Male and female Sprague–Dawley and Wistar rats with radiotelemetry transmitters were evaluated under nonenriched single-housing conditions and after acclimation to a complex environment of dim light and cohabitation with 3 conspecifics in large cages with hiding, food foraging, and nesting items. Telemetry data were collected when rats were undisturbed, after acute challenges (cage change, intraperitoneal injections, restraint), during a forced running protocol, and after cholinergic or adrenergic blockade. The complex environment resulted in a reduced heart rate and increased activity in undisturbed rats but did not affect blood pressure. Heart rate responses to challenges were unaffected, decreased, or increased by complex housing, depending on the stock and sex of rats. Forced running results were either unaffected or decreased, depending on the stock and sex of rats. Heart rate responses to cholinergic or β1-adrenergic blockade were not affected. The authors concluded that the complex housing did not reduce indices of stress (for example, heart rate) as compared with simpler housing. 
 
QUESTIONS
1. According to the 8th Edition of the Guide what is the recommended dry bulb temperature for rats?

a. 20-26 ºC (68-79 º F ) 

b. 16-22 ºC (61-72 º F )

c. 18-29 ºC (64-84 º F )

d. 16-27 ºC (61-81 º F )

2. What is the effect of constant light exposure to a female rat in estrus?

a. Persistent estrus
b. Hyperestrogenism
c. Polycystic ovaries
d. Endometrial hypertrophy
e. All of the above 
 

ANSWERS

1. 
a 
2. 
e

 

McMillan et al. Refining the Pole-and-Collar Method of Restraint: Emphasizing the Use of Positive Training Techniques with Rhesus Macaques (Macaca mulatta), pp. 61-68

Domain 5 – Regulatory Responsibilities; Task 2 - Advocate for humane care and use of animals

Primary Species: Macaques (Macaca spp.)

SUMMARY

Introduction
· Common restraint methods used with non-human primates (NHPs) = squeeze cages, manual restraint, and restraint boxes or chutes

· Primate restraint chairs – preferred method for studies that require NHPs to sit in place for extended periods of time; pole-and-collar method often used to transfer NHP into the chair

· A previous study showed that while animals appeared calm (behavioral habituation) during the pole-and-collar and chairing procedure, cortisol levels were elevated (procedure was a stressor)

· Training for this procedure often involves negative-reinforcement training (NRT; removal of an unpleasant action or aversive stimulus immediately after a desired behavior) instead of positive-reinforcement training (PRT; animal receives reward for desired behavioral responses)

· Objective: To determine the feasibility of using mostly PRT techniques to train macaques to the pole-and-collar and chairing procedures and to describe the time required and techniques used to achieve this.

 

Materials and Methods
· This study used 8 juvenile, pair-housed rhesus macaques (4 males, 4 females) that had never been trained before

· All trainers went through training with a primate training specialist to ensure consistency in training; training was done once daily (5 days per week)

· A gradual process was used and the animal was rewarded with a food treat at each step (also used a clicker; mechanical secondary reinforcer to help the animal understand which behavior was correct and that a reward would be delivered)

· Equipment placed in room, collar placed on animal, separated for training, clicker and treat association, training position, introduction to pole (touching neutral part than touching collar), attaching pole to collar, removal from cage and entry into chair, increased time spent in chair 

 

Results/Discussion
· All macaques were effectively trained in these techniques

· Mean of 85 training sessions over 17 weeks

· All macaques required use of some NRT techniques (i.e. use of the cage squeeze mechanism) but were trained predominantly with PRT techniques.

· Pure PRT approach involves no force or coercion; if the animal chooses not to participate in the training or not to perform a certain behavior requested by the trainer, there is no consequence to the animal

· A balance should be struck between PRT and the use of aversive stimuli that may be needed to advance training in the time constraints dictated by the research.  This will help improve animal welfare as well as the quality of the science by reducing the influence of stress on the animal (a potential confounding variable).

 

QUESTIONS
1. What term is used to describe full-on exposure to a situation that elicits relatively high levels of anxiety, usually for prolonged periods, until there is adaptation to the situation, as reflected in reduction in anxiety (the animal has no way to avoid the stimulus)?

2. What term is used to describe an NRT technique in which the removal of an aversive stimulus immediately after a desired behavior increases the frequency of the behavior occurring over time?

3. What term is used to describe the process of actively pairing something positive (a secondary and primary reinforcer) with an aversive stimulus until the stimulus loses its ability to adversely influence the behavior and becomes more neutral over time?

4. What term is used to describe the usually temporary return of a behavior to an earlier stage of the learning process?

 

ANSWERS
1. Flooding 

2. Force training

3. Counter-conditioning

4. Regression

 

Health Surveillance

Karlsson et al. Combined Evaluation of Commonly Used Techniques, Including PCR, for Diagnosis of Mouse Fur Mites, pp.69-73
Domain 1, T3, K3
Primary Species: Mouse (Mus musculus)
SUMMARY: This study compared the false-negative rates of various fur mite diagnostic tests (pelt exam – post mortem, sticky paper – post mortem, adhesive tape – ante mortem, fur pluck - ante mortem, and PCR - ante mortem) in a conventional mouse colony (mixed BALB/c background, varied ages) endemic for Myobia musculi. Testing was conducted on known positive animals, defined as animals positive on at least one diagnostic test. Multiple tests were conducted on the same animal for comparison. Animals had not undergone treatment to eliminate fur mites. Skin swabs for PCR testing were not pooled. The rate of false negative test results were: PCR 0%, pelt exam 2%, adhesive tape – 24%, fur pluck 26%, and sticky paper 36%. Data were initially evaluated with PCR as the gold standard. Data were also evaluated using the pelt exam as the gold standard and the differences between pelt exam and adhesive tape/fur pluck/sticky paper were still significant. The authors conclude that ante mortem PCR and post mortem pelt exam performed by experienced examiners are reliable for detection of fur mites.

QUESTIONS
1. 
What is the definition of false negative rate?

a. 
The occurrence of negative test results in subjects known to be negative

b. 
The occurrence of negative test results in subjects known to be positive

c. 
The occurrence of positive test results in subjects known to be positive

d. 
The occurrence of positive test results in subjects known to be negative

2. 
What is the genus and species of the mite pictured below?

[image: image1.png]



3. 
What is the genus and species of the mite pictured below?

[image: image2.png]



ANSWERS 
1. 
b – False negative rate is the occurrence of negative test results in subjects known to be positive

2. 
Myobia musculi

3. 
Myocoptes musculinus
Anesthesia

Romanov et al. Paradoxical Increase in the Bispectral Index during Deep Anesthesia in New Zealand White Rabbits, pp. 74-80
Domain 2: Management of Pain and Distress; Task 2: Administration of Anesthesia

Primary Species: Rabbit (Oryctolagus cuniculus)

 

SUMMARY: Bispectral index (BIS) is a modality of anesthetic monitoring in human medicine that is based on an algorithm of statistical analysis of an EEG to monitor the electrical activity of the brain. The scale ranges from 0 (complete cortical silence) to 100 (patient awake and alert) with a desired plane of surgical anesthesia reflected through the span of 40-60. The technique has been attempted for surgery in several species of animals with variable ranges of success. The goal of this study was to employ the technique to standardize a plane of anesthesia in rabbits in order to minimize variability in permeability of the blood brain barrier in drug delivery protocols.  

            
8 juvenile New Zealand White Rabbits were anesthetized with IM ketamine and repeated boluses of propofol to achieve anesthesia to allow for placement of EEG, BIS leads and laser Doppler probes in the skull, and femoral artery placement of blood pressure monitors. During recording phases of the anesthetic protocols, animals were placed on small animal ventilators and maintained on a CRI of propofol and inhalant isoflurane titrated to EEG activity. The animals were then randomly placed on 3 increasing concentrations of anesthetic drugs (etomidate, propofol or isoflurane) until complete burst suppression of EEG activity to achieve 10s of EEG silence. Twenty minutes of recovery was allowed between anesthetic protocols. After these challenges, the carotid arteries were occluded to achieve transient cerebral hypoperfusion prior to euthanasia with KCl.  EEG, BIS, heart rate, mean arterial blood pressure, esophageal body temperature, blood oxygen saturation, and ECG were recorded for analysis. A NADH fluorescent probe was introduced to monitor tissue ischemia from the cerebral hypoperfusion. 

            
The baseline anesthesia was able to maintain a BIS value in the range of 40-60. Increasing levels of the anesthetic regimens resulted in a paradoxical increase in the BIS value and remained high as EEG levels increased from silence. Euthanasia resulted in BIS values deceasing to near 0. 

            
The authors indicate that using BIS in their study in rabbits indicate the technique is not useful for monitoring deep levels on anesthesia in this species. They do indicate possible technical problems with their system due to potential for interference of both the BIS and EEG by the surgical environment chosen. Further the authors acknowledge potential issues with lead placement that is analogous to human methods. Overall, though their conclusion is that BIS is not useful based on their technique. 

 

QUESTIONS
1.  The abbreviation BIS stands for __________________  ___________________.

2.  The BIS value expected for an awake, conscious patient should be __________.

3.  T/F - An NADH fluorescing probe can be use to measure tissue ischemia in the brain following transient cerebral hypoxemia.

4.  
T/F - BIS is a widely accepted and useful method for monitoring anesthesia in animals. 

 

ANSWERS
1. 
Bispectral Index

2. 
100

3.  
T

4.
F

Experimental Use
Adams et al. Effects of Weekly Blood Collection in Male and Female Cynomolgus Macaques (Macaca fascucularis), pp. 81-88
Domain 3: Research; Task 2: Advise and consult with investigators on matters related to their research; Knowledge 3: animal models, including normative biology relevant to the research

Primary Species: Macaques (Macaca spp.) 

 

SUMMARY:  Researchers at the University of Illinois at Chicago conducted a study to evaluate the maximal amount of blood that can be safely collected in healthy, adult male and female cynomolgus macaques for 4 consecutive weeks with minimal effect on animal wellbeing.  According to the authors, current recommendations in the literature are mostly based on studies performed in rats that are extrapolated to other species, and range from 10% of the total blood volume (TBV) collected weekly to 15% of TBV collected every other week.  Sub-groups from 12 adult male and 13 adult female cynomolgus macaques were anesthetized with IM ketamine (10 mg/kg), and blood was removed at 7.5%, 10%, 12.5%, 15%, or 17.5% of TBV for 4 consecutive weeks, with hematologic parameters and body weights evaluated immediately prior to each blood collection time point and for an additional 4 consecutive weeks following the last collection. Both male and female macaques tolerated removal of as much as 15% TBV with minor clinical effects, but the 17.5% TBV group exhibited an increased incidence of emesis and anorexia during the first 24 h after blood collection; there were no clinically significant effects on body weight for any of the macaques on study. Based on hematologic parameters -especially Hgb concentration, the most sensitive and direct indicator for anemia- a 1-wk recovery period is sufficient after weekly removal of 10% TBV or less for 4 consecutive weeks, whereas a 2- to 3-wk recovery period is recommended when more than 10% TBV is removed weekly for 4 wk.  Accordingly, the authors recommend collecting no more than 15% TBV weekly for 4 consecutive weeks from healthy, adult male and female cynomolgus macaques, and they recommend monitoring hematologic parameters every 1 to 2 wk if blood is to be removed beyond 4 wk.

 

QUESTIONS
1.  
According to a recent UIC study, what is the highest percentage of total blood volume (TBV) that can safely be collected weekly for 4 consecutive weeks from healthy, adult male and female cynomolgus macaques? 
a.  
7.5%

b. 
10%

c. 
12.5%

d. 
15%

e. 
17.5%

2. 
In a recent UIC study, which pair of clinical signs were significantly increased in healthy, adult male and female cynomolgus macaques from whom 17.5% of the total blood volume (TBV) was collected weekly for 4 consecutive weeks? 
a. 
Anorexia and weight loss
b. 
Weight loss and emesis
c. 
Emesis and lethargy
d. 
Emesis and anorexia

e. 
Lethargy and weight loss

3. 
Researchers at UIC recently reported that up to 15% of total blood volume (TBV) can safely be collected weekly for 4 consecutive weeks from healthy, adult males and females of which NHP species?  
a. 
Macaca mulatta
b. 
Macaca fuscata
c. 
Macaca fasicularis
d. 
Macaca radiata
e. 
Macaca nemestrina
 

ANSWERS
1. 
d. 15%

2. 
d. Emesis and anorexia
3. 
c. Macaca fasicularis
 

CASE REPORTS

Ke et al. Novel Husbandry Techniques Support Survival of Naked Mole Rat (Heterocephalus glaber) Pups, pp. 89-91

Domain 4: Animal Care; T1. Develop animal husbandry programs

Tertiary Species: Other Rodents 
SUMMARY: Naked mole rats have been used for aging and cancer studies as they can live up to 32 years and are extremely resistant to cancer. They are eusocial animals meaning they raise their young cooperatively similar to bees, and breeding them in captivity can be difficult. This is the case description of successful cross-fostering of pups from a 6 year old queen that had severe lactation problems and nearly 100% mortality of offspring by postpartum day 5. The case refers to a litter of 18 pups that were unable to find nipples to suckle which can be an anatomical problem or lack of pheromone secretion. Two of the pups were transferred to another queen at 2 d of age who had raised her litter to 14 d of age with fully developed mammary glands and milk visible through her skin. The pups were bathed in warm water, dried with gauze and rubbed with soiled bedding. The colony initially rejected the new pups, but accepted them within 5 minutes. The worker naked mole rats took the pups to the Queen who invited them to suckle. Two other pups were transferred two days later but failed to thrive. The Queen's milk production remained strong until PD32 in response to the suckling pups.

QUESTIONS

1.
When does milk production drop in the naked mole rat after parturition?

2.
True/False: Naked mole rat pups are born altricial

ANSWERS

1.
3 weeks post partum

2.
True

Garcia et al. Gyrodactylid Ectoparasites in a Population of Rainbow Trout (Oncorhynchus mykiss), pp. 92-97

Domain 1, T2, K1
Tertiary Species: Other Fish
 

SUMMARY: This case report describes an increase in morbidity and mortality of rainbow trout approximately 2 wk after experimental procedures (predator-prey interactions) began in a decentralized aquatic animal facility. Average mortality rate increased from 4-5 fish/month to 3-4 fish/day. In addition, researcher observations noted several fish "flashing" in used and unused holding tanks. Ten moribund and normal rainbow trout were submitted for necropsy. Gross findings in the moribund fish were limited to truncated pectoral, pelvic, and caudal fins. Skin scrape and gill biopsy samples taken from 4 fish revealed monogenean parasites present on both the skin and gills. Coelomic fluid and heart blood analysis of 2 fish submitted for bacterial culture and antibiotic sensitivity were consistent with human-operator and fish digestive-tract contamination. Due to the disposition of effluent tank water (Big Beef Creek watershed through 2 settling ponds), treatment options were limited. Salt-water baths (10-20 g/L for 20 minutes) were instituted daily for 3 days and husbandry changes (disinfection of equipment w/betadine, cleaning of tanks) were implemented. Three weeks after treatment, morbidity and mortality had returned to pre-experimental levels. Wild cutthroat trout (Oncorhynchus clarkii) used as the predator during the predator-prey exposure experiments were determined to be the most likely source for the parasites, as they were neither quarantined nor subjected to skin scrapes or gill biopsies prior to co-housing with the rainbow trout. Clinical signs of gyrodactylid infestation in fish include: clouding of the skin, focal reddening, epithelial hyperplasia, mucous overproduction, hemorrhage, pruritis, and ragged/damaged fins. Secondary infections are common due to elevated cortisol levels even in fish with low worm burdens. Domesticated O. mykiss are particularly susceptible. The direct life cycle of these parasites results in rapid reproduction. Transmission can occur through direct fish-fish contact, fish-equipment contact, and via worms floating in the water column. Diagnosis is typically achieved via skin scrape and gill biopsy wet-mount analysis. Common treatment options include: freshwater or saltwater baths (for saltwater and freshwater monogean infestations, respectively); prolonged immersion in formalin, organophosphates, mebendazole, or praziquantel; aluminum sulfate, hydrogen peroxide, or benzocaine. 
QUESTIONS

1.
T/F: Monogenean parasites can infest both marine and saltwater fish.

2.
T/F: Identification of genus and species of monogenean parasites is necessary in order to choose the most appropriate treatment.

3.
With regard to gyrodactylid anatomy, which of the following is the correct definition of an "opisthohaptor/opisthaptor?"

a. 
Anterior Attachment Structure 
b. 
Posterior Attachment Structure 
c. 
Muscular Pharynx
d. 
Eye-Spot
e. 
None Of The Above
4.
T/F: Rainbow trout are an excellent cancer model due to their low spontaneous neoplasia rates, their short latency, and their sensitivity to mammalian carcinogens.

5.
Which of the following chemicals is the most frequently used agent for fish euthanasia?

a. 
Sodium pentothal
b. 
Sodium pentobarbital
c. 
Tricaine methanesulfonate
d. 
Tricaine methylsulfonate
e. 
None of the above
ANSWERS

1.
True
2.
False
3.  
b
4.
True
5. 
c
