Journal of the American Association for Laboratory Animal Science

Volume 54, Number 5, September 2015
ORIGINAL RESEARCH
Biology
Rose and Klemcke. Relationship between Plasma Albumin Concentration and Plasma Volume in 5 Inbred Rat Strains, pp. 459-464
Domain 3 - Research

Primary species - Rat (Rattus novergicus)

 

SUMMARY: The authors had previously demonstrated different plasma volumes among several strains of inbred rats.  Strain-related differences in plasma albumin concentration may have been a confounding factor as the method used to determine plasma volume, the Evans Blue procedure, which is dependent on binding of Evans blue dye to albumin. The authors evaluated the relationship between plasma albumin and plasma volume in 5 of the inbred rat strains used in the previous study (Brown Norway, Fawn hooded hypertensive, Dahl salt-sensitive, dark agouti, and Lewis rats). The rats were part of a model of massive hemorrhage and the investigators quantified albumin concentrations via ELISA, plasma volume via Evans Blue, and survival time. The authors concluded: “Neither study revealed any interstrain differences in PAC, which decreased after hemorrhage in all 5 strains. Percentage changes in PAC during hemorrhage were greater in salt-sensitive compared with Lewis rats. Moreover, these percentage changes were associated with survival time in Fawn hooded hypertensive rats.” Based on these findings, they assert that strain-associated differences in plasma albumin were not a confounding factor in the previous study which evaluated plasma volumes among various strains of rats.

QUESTIONS

1. 
Which rat strain is CORRECTLY paired with the condition it models?

a. 
Brown Norway rat and bladder carcinoma

b. 
Dahl salt sensitive rat and multiple sclerosis

c. 
Copenhagan rat and hypertension

d. 
Lewis rat and prostate adenocarcinoma

2. 
Which strain is recommended as the control for the hypertensive Dahl Salt Sensitive rat?

a. 
Dahl Salt Resistant rat

b. 
Brown Norway rat

c. 
SS-13BN
d. 
Zucker rat

3. 
Evans blue dye binds to what with high affinity?

a. 
Albumin

b. 
Fibrinogen 

c. 
C reactive protein

d. 
All of the above as it binds all plasma proteins with equal affinity

ANSWERS

1. 
a

2. 
c

3. 
a
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Chang et al. Biochemical and Hematologic Reference Intervals for Aged Xenopus laevis in a Research Colony, pp. 465-470

Domain 1

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

SUMMARY: The purpose of this paper is to establish the biochemical and hematologic parameters for aged X. laevis. This species is commonly used in developmental and toxicology research studies. The serum biochemical reference intervals for young wild-caught and laboratory reared X. laevis have been reported but they have not been reported for aged animals. Parameters found to be significantly higher in aged compared with young frogs include: calcium, calcium:phosphorus ratio, total protein, albumin, HDL, amylase, potassium, CO2 and uric acid. Parameters found to be significantly lower in aged frogs include: glucose, AST, ALT, cholesterol, BUN, BUN:creatinine ratio, phosphorus, triglycerides, LDL, lipase, sodium chloride, sodium:potassium ratio, and anion gap. Hematology data did not differ between you and old frogs. 

 

The group discussed factors that can cause variability in clinical chemistry data and hinder the direct comparison of the data they obtained. They stated that given the variables that the values presented in the paper should not be compared directly among studies. However, the group did note a number of trends in amphibian clinical chemistry and these trends could be used to continue to build the knowledge base through continued laboratory evaluation of diverse amphibian species. 

 

QUESTIONS
1. 
Recently, X. laevis have been identified as a model for heterotaxy. What are the clinical signs associated with this congenital disease? What population is affected? 

2. 
According to current AVMA guidelines what are the approved methods of euthanasia for X. laevis? 

 

ANSWERS
1. 
Heterotaxy is a disorder that results in certain organs forming on the opposite side of the body. Affected children present with cyanosis and signs of heart failure. All ethnic groups are affected and there is no sex predilection. 
2. 
Injectable agents: sodium pentobarbital and other anesthetic agents like injectables (i.e. ketamine, telazol and propofol) induce rapid general anesthesia and subsequent euthanasia. Application of an adjunctive method to ensure death is recommended. External topical agents: buffered tricaine methane sulfonate or benzocaine hydrochloride are effective and onset of action is rapid. Physical: pithing (while under general anesthesia)

 

Reproduction

Boersma et al. Microsurgical and Percutaneous Epididymal Sperm Aspiration for Sperm Collection from Live Mice, pp. 471-477
 

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

Primary Species: Mouse (Mus musculus)

 

SUMMARY: The collection of mouse spermatozoa is an important procedure for in vitro fertilization and other assisted reproductive technologies. This procedure is typically a terminal procedure where the cauda epididymis is harvested from euthanized male mice. Authors in this study studied two survival procedures: microsurgical epididymal sperm aspiration (MESA) and percutaneous epididymal sperm aspiration (PESA). Benefits for nontermal sperm collection includes, reducing animal use, using small amounts of sperm for IVF or confirmation of germline transmission. 

 

Previously published nonterminal sperm collection procedures includes (1) electroejaculation (2) injection of drugs, and (3) flushing the uterus of female previously mated with male. Electroejaculation using 0.5-3V improves collection efficiency and reduce mortality relative to higher V used. Chemical ejaculation is facilitated by parasympathomimetic drugs – pernoston-yohimbine is an example. Flushing of sperm from the uterus resulted in increased DNA damage. 

 

MESA/PESA was performed on 10wk old male B6D2F1 hybrid mice while measuring sperm quality, IVF success, and future matings of the surgical mouse that resulted in pregnancy. 7wk old female mice were used to generate oocytes for IVF. 

 

MESA procedure: dorsal recumbency under anesthesia, a 10mm sagittal cut of the skin at bottom of scrotum. Sperm was withdrawn from cauda epididymis using 30 gauged insulin syringe prefilled with 0.05 mL of TYH medium. If aspirate did not yield sufficient motile spermatozoa, MESA was performed a maximal of 2 additional times. Procedure needs two technicians (one for placing pressure above cauda epididymis and another to aspirate).

 

PESA procedure: identical in preparation above except skin incision not made and a needle aspirated spermatozoa from cauda epididymis through the skin. 

 

Results: Motile sperm collected from all MESA/PESA (n=11). MESA [sperm conc]: 3.4-17.5x10^6 spermatozoa/ml; PESA [sperm conc]: 0.4-24.45x10^6 spermatazoa/ml. IVF-MESA 2 cell rate: 84.2%+/23.8%’ IVF-PESA 2-cell rate: 84.3+/-15.2%. Sperm motility for all range 60-80%. After MESA/PESA, all treated males able to produce offspring, with mean mating period and mean litter size not differing significantly from controls (non-surgical mice). Histologic examination of MESA/PESA epididymides, testes, deferent duct revealed no pathological changes. 

 

QUESTIONS
1. 
Which of the following survival methods can be used to obtain spermatozoa from male mice?

a. 
Electroejaculation

b.  
Pernoston-yohimbine administration

c.   Flushing uterus after male mating

d.
Microsurgical epididymal sperm aspiration (MESA) 

e. 
Percutaneous epididymal sperm aspiration (PESA)

f. 
All of the above 

2.  
You are looking to determine germline transmission via molecular testing from chimeric male mice for tor the generation of a transgenic line and you want to keep the male chimeric mice alive. What tissues can be tested? 

a. 
Sperm plug 

b.
Spermatozoa obtained from microsurgical epididymal sperm aspiration

c. 
Spermatozoa obtained from percutaneous epididymal sperm aspiration

d. 
Tail snip genotyping

e. 
a, b, c
f.
All of the above

3. 
True or False. Mice that undergo percutaneous epididymal sperm aspiration have increased fibrosis of the epididymides and therefore produce decreased litter size when mating after the procedure than mice that undergo microsurgical epididymal sperm aspiration.

ANSWERS 
1. 
f
2. 
e
3. 
False
 

Husbandry
Mexas et al. Nasal Histopathology and Intracage Ammonia Levels in Female Groups and Breeding Mice Housed in Static Isolation Cages, pp. 478-486

Domain 4: Animal Care
Primary Species: Mouse (Mus musculus.)
 
SUMMARY: The Guide for the Care and Use of Laboratory Animals (the Guide) emphasizes the use of performance standards to evaluate housing and husbandry parameters for laboratory rodents. In terms of cage-change frequency, the Guide specifies, “Soiled bedding should be removed and replaced with fresh materials as often as necessary to keep the animals clean and dry and to keep pollutants, such as ammonia, at a concentration below levels irritating to mucous membranes.” However, the levels at which ammonia becomes irritating to the mucous membranes of mice have not been well defined, the minimal frequency of bedding changes needed to achieve such levels in static isolation cages is currently unknown, and quantitative guidelines have not been established. Many factors influence ammonia levels in rodent cages, and high intracage ammonia has been associated with specific types of abnormal nasal pathology in mice. The use of autoclaved corncob bedding and the maintenance of low room humidity reduce the accumulation of ammonia in mouse cages. Regulatory guidance indicates that solid bottom cages must be sanitized at least weekly and that cage components in direct contact with animals must be sanitized at least every 2 wk. Common practice is to replace the bottoms and bedding of static isolation cages once weekly. To determine whether changing static isolation cages once weekly is an appropriate performance standard for mice, the authors prospectively evaluated the relationship between ammonia levels, nasal histopathology, and housing densities in various grouping strategies of mice housed in static isolation cages. The authors reported that the average nasal pathology score per cage and intracage ammonia levels were correlated, but nasal pathology scores did not differ among mice housed in breeding pairs, breeding trios, or female groups. In light of ammonia levels and histopathology scores as performance standards, the study results suggest that a weekly cage-change frequency for static isolation cages does not result in adverse effects. These results provide evidence to support current practices in the use of static isolation cages for housing laboratory mice in modern vivaria.
 
QUESTIONS
1.
According to the Guide what is the minimal frequency of bedding changes?
a.
Once a week
b.
Once every two weeks
c.
No absolute minimal frequency
d.
Bi-weekly
2.
According to OSHA what is the permissible exposure limit for ammonia over an eight hour period?   
   
a.
25 ppm

b.
35 ppm

c.
40 ppm

d.
50 ppm 
3.
What is the recommended short term (15min) exposure limit of ammonia according ACGIH?

a.
25 ppm

b.
35 ppm

c.
40 ppm

d.
50 ppm   
 
ANSWERS

1.
c

2.
d

3.
b 
Hampton et al. Ulcerative Dermatitis in C57BL/6NCrl Mice on a Low-Fat or High-Fat Diet With or Without a Mineralized Red-Algae Supplement, pp. 487-496

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species: Mouse (Mus musculus)

 
SUMMARY: Idiopathic, ulcerative dermatitis (UD) is a spontaneous, chronic disease generally affecting C57BL/6 mice and genetically engineered mice on a C57BL/6 background.
The exact etiology of UD is unknown. Environmental factors, seasonal variation, microbial infection, follicular dystrophy, and immune complex vasculitis have all been proposed as predisposing factors for clinical disease development. Diet has a profound effect on disease incidence and progression. Specifically, a number of studies have shown that calorie restriction to approximately 60% of the normal intake reduces the incidence of UD in susceptible mice. One study reported that reducing dietary fat content fed to mice to 5% decreased the incidence of ulcerative lesions in the study population.
In a study on the effects of a dietary multi-mineral supplement on dietary fat-influenced colonic carcinogenesis, there appeared to be a decreased incidence of UD in HFWD mice that received the multi-mineral supplement (study A in the current report). This mineralized red-algae supplement (MS) has been proposed as a supplement for osteoarthritis symptoms, bone support, and gastrointestinal health. The exact mechanism through which the MS exerts its effects is unknown
To better evaluate this dermatitis-reducing effect, the authors followed the occurrence of UD in MS-supplemented and unsupplemented C57BL/6NCrl mice fed 2 diets—a standard rodent chow diet
 
We report 2 separate studies here. The first (study A) is the evaluation of the incidence of UD over a period of 15 mo in mice fed either the standard diet or HFWD. In a subset of HFWD-fed mice, we evaluated the UD modulatory effects of this MS. In the second study (study B, 19 mo), we compared the 2 diets and assessed the UD modulatory effects of MS supplementation on UD under both dietary conditions.
 
Study A involved 30 female and 30 male C57BL/6NCrl mice, and study B used 60 female and 60 male C57BL/6NCrl mice (age, 3 wk; Charles River Laboratories, Portage, MI). In both studies, mice were maintained under SPF conditions
 
Mice received a physical examination from a laboratory animal veterinarian on day 1 and every 2 wk until euthanasia or spontaneous death. In addition, mice underwent physical examination within 24 h of euthanasia. At each examination, mice were evaluated for alopecia, pruritus, excoriations, ulceration, and other dermatologic manifestations. 
In study A, lesional skin was examined histologically in 16 mice in the AIN76A group (7 female, 9 male), 18 mice in the HFWD group (10 female, 8 male), and 18 mice in the MS-supplemented HFWD group (10 female, 8 male). Blinded histologic evaluation was performed for all skin sections in all 120 mice in Study B. Only mice with histologic UD had visible skin lesions at necropsy.
In study B, UD severity was assessed semiquantitatively by using both a clinical score and a histologic score. Clinical and histologic evaluation was performed in all mice. Mice fed AIN76A had less severe clinical and histologic UD than did mice on HFWD (Figure 2 A and B). The MS did not affect either the clinical or histologic severity in mice fed the control AIN76A diet (not shown). However, the severity of UD was reduced in the mice given HFWD with MS as compared with those fed unsupplemented HFWD. This reduction in clinical severity did not reach statistical significance, but MS supplementation produced a significant decrease in histologic severity, with regard to scores describing the size and depth of inflammatory foci 
 
C57BL/6 mice and genetically engineered mice on a C57BL/6 background are prone to developing (UD) as they age, and this propensity carries a significant risk for premature removal from studies due to morbidity. Although many publications have described various environmental and genetic influences in the development of UD, to date no specific pathogenesis or etiology has been described.
 
Previous studies have shown that calorie-restriction diets significantly reduce the incidence and severity of UD, and further reducing dietary fat content below standard levels might be protective.
 
HFWD increased the incidence and severity of UD lesions, as previously reported with obesity-inducing diets. In study A, mice fed AIN76A had a UD incidence of 16.6% as compared with 58.8% for mice fed HFWD. In study B, the incidence of UD in mice fed the AIN76A diet was 27.6%, with 50% spontaneous lesion resolution, comparable to previous reports, whereas mice fed HFWD had an incidence of 60.9%, with only 12% spontaneous lesion resolution.
The overall UD incidence and severity was decreased in response to the mineralized red algae supplement (MS), but the reduction was only seen in female mice; male mice derived no protection from MS.
These finding prompt 2 questions: first, how does the MS contribute to protection against UD development, and second, what accounts for these differences between female and male mice.
Calcium may contribute to improved barrier function and reduce the effects of inflammatory stimuli on the skin. Although this finding needs to be verified experimentally, the same MS has been demonstrated to reduce inflammation in the mouse gastrointestinal tract. In addition, this MS had anti-inflammatory effects in an in vitro model of inflammation
In conclusion, the studies described here show that a typical western-style diet may potentiate the development of UD and that mineral supplementation may ameliorate the incidence and severity of this disease. Multiple factors in the western style diet, including high-fat content and an inadequate mineral supply, may contribute to the underlying mechanism, and the elucidation of the potential protective effect of specific minerals in the face of an irritant challenge may be a useful future focus.
 
QUESTIONS (True or False)
1.
Mice on high fat diets show decreased incidence of ulcerative dermatitis
2.
Ulcerative dermatitis is more frequent as mice get older 
 
ANSWERS
1.
F
2.
T
 
Gaskill and Pritchett-Corning. Effect of Cage Space on Behavior and Reproduction in Crl:CD(SD) and BN/Crl Laboratory Rats, pp. 497-506

Domain 1   
Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: This investigation sought to determine the effect of cage space on behavior and reproduction in Crl:CD and BN lab rats. BN/Crl and Crl:CD(SD) rats were assigned to a cage treatment (580cm, 758cm, 903cm, or 1355cm) and breeding configuration (single male removed after birth of pups; pair 1 male , 1 female) for 12 weeks. The study placed specimen in cages and monitored using video surveillance. In order to determine reproductive effects, after random cage selection, half of the rat cages kept the males in with the females while the other half had the males removed 24 to 48 hrs after the litter was born. Behavior was monitored recording the same data for the reproductive portion of the study including litter size at birth, litter size at weaning, and weaning weight. Behavior in this study measured behavior over time as well as physical changes associated with unwanted behavior. The study supports the concept that laboratory rats can breed successfully in a variety of cage sizes. But the study could not determine a size of cage where the rats would not reproduce. The phenomenon known as press posturing by both sexes was noticed suggesting some of the cages were too small. Similar situations may occur briefly in the wild but adult wild rats would have access to more space by exiting their burrows unlike in a lab setting where they are confined to the space provided. Cage space should be considered as a performance standard, meaning to allow the lab rats the ability to stand with appropriate postures and the freedom of movement. It may have been previously assumed that increasing the floor space was substantial enough but the way of thinking may need to change to increasing the complexity of the cage spaces. Increasing the complexity may be done by raising the platforms and creating more room for breeding rats to move freely, have proper posture, and get a break from their offspring. Lab animal scientist should attempt to address making cages more biologically relevant by increasing complexity and not simply increasing floor space.
 
QUESTIONS
1. 
What is press posture?

2.
T/F: Press posturing only occurs in female rats

3.
T/F: Rate can breed successfully in a variety of cage sizes

4. 
What is the recommendation of the paper?

 

ANSWERS
1.
Female rat remains near pups but either presses her ventrum into the cage floor or against a vertical surface, has been interpreted as a behavior that either dissipates heat or denies access to the nipples and thus encourages weaning of pups. 

2. 
F, both sexes

3.
T

4. 
Developing new cages with more complex elements to replicate the natural environment. Increasing the size of the cage is not enough.

 

Taciak et al. Effects of Autoclaving Soy-Free and Soy-Containing Diets for Laboratory Rats on Protein and Energy Values Determined in Vitro and In Vivo, pp. 507-515
Domain 4: Animal care

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Autoclaving feed is an inexpensive and convenient method for sterilizing diets. Autoclaving decreases the nutritional value of diets particularly the contents of heat labile vitamins and the availability of nutrients. Hence, autoclavable diets are fortified with increased amounts of vitamins or with their heat stable forms.  However, the effects of autoclaving on the diets’ nutritional value in terms of energy and protein availability have not been established satisfactorily. Hence, authors evaluated the nutritional value of two diets containing either casein (HC) or soybean (HS) meal as the main source of protein and compared them with an autoclavable standard diet (SN). The authors used two conditions of autoclaving to compare the efficiency, steam autoclaving at 121°C for 20 min (T1 condition) and 134°C for 10 min (T2 condition) followed by cooling and drying for 15 min. The apparent digestibility of the macronutrients and energy and protein value were evaluated using rat model. The total tract digestibility of energy, the metabolizable energy contents, ileal digestibility of protein and protein solubility were determined by using in vitro assays. Autoclaving caused an increase in neutral detergent fiber (NDF) and the amount of protein bound to NDF. This effect was greater after shorter autoclaving at high temperature than after longer treatment at a lower one. Protein solubility in solvents was greater in nonautoclaved than autoclaved diets and was the highest for HC across all treatments. The proteins in HC diet had the highest digestibility compared to that of SN. Autoclaving decreased the true digestibility of both the diets. Autoclaving decreased fat digestibility and slightly increased the digestibility of ash. Autoclaving decreased the metabolizable energy content in all the diets. Overall, autoclaving had moderately negative effects on the protein quality of HC and HS diets, but autoclaving for a longer time at a lower temperature had less negative effect on all the tested parameters than a high temperature. 

  

QUESTIONS
1.
What is the most common compound found in soybean makes the diets made with soybean meal is undesirable for laboratory animals

a. 
Phytoestrogens

b.
Ricin

c.
Gossypol

d.
Thiaminase

2. 
Which of the following nutrients is highly affected by autoclaving and need to be fortified in autoclavable diets?

a.
Minerals

b.
Fat

c. 
Vitamins

d. 
Carbohydrates 

3. 
Autoclaving for shorter duration at high temperature has more negative effects on nutrient values than autoclaving for longer duration at shorter temperature. (True or False)

 

ANSWERS
1. 
a

2. 
c

3. 
False

Freeman et al. Severity and Distribution of Wounds in Rhesus Macaques (Macaca mulatta) Correlate with Observed Self-Injurious Behavior, pp. 516-520

Domain: 1

Primary Species: Macaques (Macaca spp.)
 
SUMMARY: Self-injurious behavior (SIB) - generally consisting of self-directed biting is a potentially devastating problem that may have a prevalence of between 5 and 25% in research colonies. However, assessment of the behavior and establishing its true incidence is problematic since it is generally only diagnosed when wounds are evident, may not result in wounds and may be influenced by presence of an observer. However, to score the behavior from video recordings of behavior is time consuming and purchase of video recording equipment costly. This study built on work done on SIB in human patients which quantified tissue damage as a proxy for measure of the underlying behavioral act. The researchers video recorded macaque behavior over 3 blocks of time during a 12 week period and scored incidence of self-biting. Animals were examined twice a week over the same period for wounds and wounds were scored from 0- no wounds to 4 deeper than dermis and with >1cm diameter.  Wound number, severity and distribution were found to be statistically associated with incidence of observed SIB. An increased number of wounds was also associated with an increased severity. It was also shown that macaques with more severe SIB tended to have wounds that were distributed more broadly over their bodies. 

 

QUESTIONS (True or False)
1. 
SIB is more prevalent in female macaques.

2. 
SIB always leads to physical wounds.

3. 
An increased number of wounds does not imply an increased severity. 

4. 
Scoring of physical wounds is representative of behavioral SIB. 

 

ANSWERS
1.
F. Males are at increased risk of developing SIB. 

2.
F. The behavior often doesn’t lead to wounds hence the difficulty in detection. 

3. 
F. Researchers showed that increased wound number did imply increased severity. 

4. 
T
Management

Geertsema and Lindsell. Effect of Room Ventilation Rates in Rodent Rooms with Direct-Exhaust IVC Systems, pp. 521-526
Domain 4: Animal Care

T1. Develop animal husbandry programs

T2. Manage or provide indirect management/oversight of animal husbandry programs

T3. Manage or provide indirect management/oversight of laboratory animal facilities


SUMMARY: The study was to evaluate air quality in rodent rooms using direct-exhaust IVC between various room ventilation rates. The animals were housed in IVC cages with an intra-cage air exchange rate of 65 ACH (air changes per hour), with positive pressure ventilation maintained in the cages. 8 rooms were used for the study and the rooms were randomized to either low rate ventilation rate of 5-6 ACH for two 4-wk periods or high rate ventilation rate of 10-12 ACH for two 4-wk periods and then switched after each 4-wk period. The room air CO2 was found to be higher at low ventilation rate compared to the high group; however, the differences were within acceptable ranges and were probably operationally irrelevant. There was no difference in the levels of Mus m1 allergen as well as endotoxin at the two different ventilation rates, but levels were higher in rooms with higher density of cages. The levels of TVOC (total volatile organic compounds) were below the limit of detection of the sensor in all rooms. There was faster clearance of ethanol (a TVOC) at the higher ventilation rate. When a demand controlled ventilation (DCV) system was used, the system increased the ventilation rate from 5-6A CH up to maximum of 15 ACH and air was cleared faster. The study suggest that lowering the ventilation rate from 10-12 ACH to 5-6 ACH would decrease the air usage by 225-315 cfm of air in a typical rodent room and could save $800 to $1100 per room annually. 
QUESTIONS
1. 
The recommended ACH, temperature and relative humidity in rodent rooms as stated in the Guide for the Care and Use of Laboratory Animals are ----------?
a.
10-15 ACH, 68-79ºF, 30-70%

b.
5-6 ACH, 63-74ºF, 30-60%

c.
10-12 ACH, 66-78ºF, 35-55%

d.
8-10 ACH, 35-70ºF, 30-70%
2. 
List the regulatory agencies that set the standards for the indoor CO2 level ANSI/ASHRAE standard

ANSWERS

1.
a
2.
States that CO2 levels should be less than 700 ppm above the level of outdoor air; OSHA standard- 8 h weighted average of 5000 ppm 
Monts de Oca et al. Comparison of Indoor Air Quality between 2 Ventilation Strategies in a Facility Housing Rhesus Macaques (Macaca mulatta), pp. 527-535

Domain 4: Animal Care

Primary Species: Macaques (Macaca spp.)
 

SUMMARY: This study measured indoor-air quality (IAQ) based on temperature, relative humidity, CO2 levels, small particulates, and total volatile organic compounds (TVOC) in two macaque rooms using both traditional constant flow rate (CFR) ventilation providing 12 air changes per hour (ACH) and demand-controlled ventilation (DCV) with less than 3 air changes per hour. DVC is an attractive cost-saving alternative because it allows rooms to be ventilated on an as-needed basis when preset thresholds are breached. The authors found that DCV provided more consistent room temperatures. CO2, small particulates, and TVOC levels had variable responses between systems but at no point did they exceed OSHA recommendations. There were no difference in room humidity between systems. DVC provided acceptable IAQ over 96% of the time, with higher ventilation rates only necessary during sanitation periods. Switching to DVC could potentially save an institution hundreds of thousands of dollars annually and would better conserve resources and energy.

 

QUESTIONS
1. 
What is the odor threshold of ammonia in people, and what is the irritation level? 

2. 
What size of respirable particulate is especially important to control?

 

ANSWERS
1. 
2 ppm; 30-60 ppm. Levels >125 ppm have demonstrated respiratory pathology changes in rats.

2. 
At a size less than 4 um, particles are directly deposited into the alveolar region of the lungs and travel the furthest as they are able to remain airborne longer. 

 

Anesthesia

Jaber et al. Comparison of Heart Rate and Blood Pressure with Toe Pinch and Bispectral Index for Monitoring the Depth of Anesthesia in Piglets, pp. 536-544

Domain 3: Research
Primary Species: Pig (Sus scrofa)

SUMMARY: Determining depth of anesthesia (DOA) is a clinical challenge in veterinary medicine, yet it is critical for the appropriate oversight of animals involved in potentially painful experimental procedures. The authors investigated various parameters used to monitor conscious awareness during surgical procedures and refined the application of noxious stimuli to anesthetized animals. 

Specifically they used a common stimulus, a compressive toe pinch (TP), to determine physiologic changes that accompanied a positive or negative motion response in isoflurane-anesthetized piglets. A positive response was defined as any reflexive withdrawal, whereas a negative response was defined as the absence of motion after stimulation. 

They also assessed the utility of the bispectral index (BIS) for its ability to predict a motion response to TP. The average of BIS values over 1 min (BISmean) was recorded before and after TP. In piglets with a positive response to TP, heart rate (HR), but not blood pressure (BP), increased significantly, but receiver operating characteristic (ROC) analysis revealed that HR was not a sensitive, specific predictor of TP motion response. Both before and after TP, BISmean was a strong predictor of a positive motion response.

They concluded that HR and noninvasive BP changes are not clinically reliable indicators of anesthetic depth when assessed immediately after a peripherally applied compressive force as an indicator stimulus; however, BISmean and response TP are acceptable for assessing DOA in piglets maintained under isoflurane anesthesia.

QUESTIONS

1.
Bispectral index (BIS) can be described as..?

a. 
A parameter derived from the EEG; 

b. 
Value calculated by comparing the patient's EEG with a database of EEG recordings from sedated and conscious human volunteers that have been matched to observed DOA and drug doses.

c. 
A strong predictor of a positive motion response.

d. 
All the above are correct
2. 
True or False.  BISmean and response TP are acceptable for assessing DOA in piglets maintained under isoflurane anesthesia.
3.
Strong predictor of a positive motion response include ____.

a. 
Receiver operating characteristic (ROC) analysis revealed that HR is a sensitive, specific predictor of TP motion response.

b. 
BISmean is a strong predictor of a positive motion response.

c.
None of the above

d.
All the above
4. 
True or False.  HR and noninvasive BP changes are not clinically reliable indicators of anesthetic depth when assessed immediately after a peripherally applied compressive force as an indicator stimulus
5.
True or False.  BISmean and response TP are acceptable for assessing DOA in piglets maintained under isoflurane anesthesia.

ANSWERS

1. 
d
2.
True

3.
b

4. 
True

5. 
True

Experimental Use

McCarroll et al. 3D-Printed Small-Animal Immobilizer for Use in Preclinical Radiotherapy, pp. 545-548

Domain 3: Research
Primary Species:  Mouse (Mus musculus)
 
SUMMARY: This study describes a method for immobilizing the subjects of small-animal studies using a study group–specific 3D-printed immobilizer that significantly reduces interfraction rotational variation. A cone-beam CT scan acquired from a single specimen in a study group was used to create a 3D-printed immobilizer that can be used for all specimens in the same study group. 3D printing allows for the incorporation of study-specific features into the immobilizer design, including geometries suitable for use in MR and CT scanners, holders for fiducial markers, and anesthesia nose cones of various sizes. Using metrics of rotational setup variations, the study compared a current setup for a small-animal irradiation system, a half-pipe bed, with the novel 3D-printed device. The study also assessed translational displacement within the immobilizer. The printed design significantly reduced setup variation, with average reductions in rotational displacement of 76% ± 3% (1.57 to 0.37°) in pitch, 78% ± 3% (1.85 to 0.41°) in yaw, and 87% ± 3% (5.39 to 0.70°) in roll. Translational displacement within the printed immobilizer was less than 1.5 ± 0.3 mm. This method of immobilization allows for repeatable setup when using MR or CT scans for the purpose of radiotherapy, streamlines the workflow, and places little burden on the study subjects. 

 
QUESTIONS
1.  
What are the three steps in the 3D printing process?
2.   What are the ideal features of a radiotherapy immobilization device?
 
ANSWERS
1.  
Image acquisition, image post-processing and 3D printing
2.  
Reproducible rotation setup for fractionated treatment delivery, able to be used for CT and MRI guided irradiation, able to be used for multiple animals in a study group and minimize anesthesia time
Diogo et al. Voluntary Oral Administration of Losartan in Rats, pp. 549-556

 

Domain 3: Research 
T1. Facilitate or provide research support 
T2. Advise and consult with investigators on matters related to their research 
T3. Design and conduct research 
K1. Biomethodology techniques (e.g., collection of blood and other body fluids and tissues; handling and restraint; administration of compounds and treatments)
 
SUMMARY: These authors from the Nova Medical School in Portugal sought to find a less stressful alternative to oral gavage for dosing an antihypertensive medicine, losartan. They tested 3 palatable vehicles which included nut paste, peanut butter, and sugar paste based on previously reported results. Rats were acclimated to each of the different vehicles for 2 days and then had groups for each of the vehicles plus a gavage group to see how drug absorption faired when left to the animals to ingest voluntary. After 2 weeks, HPLC-quantified-losartan plasma levels were measured and all vehicles appeared to be viable for daily single-dose voluntary ingestion of losartan. Drug bioavailability was not reduced and these authors concluded that this method is highly effective for chronic oral administration of losartan to lab rats.
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QUESTIONS
1. 
As pictured above the medicated-vehicles were placed in the rats cages vertically, rather on the bottom of the cage—why would this be an important study design aspect?

2. 
Why is angiotensin II receptor blockers important drug targets?

 

ANSWERS
1.  
It has been previously reported that placing nut paste in a container on the floor of the cage is not recommended, given that neophobic rats tend to bury the novel item and thus mix the vehicle with the bedding material.

2. 
Angiotensin II receptor blockers inhibit vasoconstriction and also act directly on the regulation of sodium, making them attractive drug targets for managing hypertension and heart disease.

 
Domain 3:  Research; K1: Biomethodology

Primary Species:  Rat (Rattus norvegicus)

 

SUMMARY: Oral administration of drugs is a common and vital component of many research projects.  However, the handling associated with oral gavage in rodents can be stressful to the animals, potentially altering research outcomes.  To improve techniques for oral administration the use of flavored pastes was evaluated in a study involving oral administration of the drug losartan.  It was hypothesized that the use of flavored paste vehicles would provide systemic drug concentrations comparable to oral gavage while not significantly altering other physiological parameters and reducing handling of animals.  Three paste vehicles were evaluated:  a nut paste, peanut butter, and a sugar paste.

 

Results show that animals readily consumed all of the drug mixed into nut pastes following brief acclimatization to the paste vehicles.  Modest, but statistically significant differences in blood glucose, cholesterol and triglyceride concentrations were observed following daily past vehicle administration for 28 days.  Plasma losartan concentrations were significantly higher in animals receiving the sugar paste vehicle as compared to oral gavage, but were not significantly different in animals receiving the peanut butter or nut paste vehicles.  The reason for the increased losartan plasma concentrations is unknown, but possibly related to induction of hepatic enzymes.

 

The use of flavored pastes as a vehicle appeared to be effective, but the results highlight the importance of comparing new administration methods with existing methods.

 

QUESTION
1. In addition to the paste vehicles evaluated here what are some other vehicles that have been used to promote oral self-administration of drugs in rodents? 

 

ANSWER
1. Flavored gelatin, honey, syringe feeding, sugar cookie dough 
 

Salyards et al. Pharmacokinetics of Ceftiofur Crystalline Free Acid in Male Rhesus Macaques (Macaca mulatta) after Subcutaneous Administration, pp. 557-563

Primary Species: Macaques (Macaca spp.)

Domain 1, Task 4 - Treat spontaneous or unintended disease or condition 

 

SUMMARY: This study examined the pharmacokinetics of the third generation, long-acting cephalosporin ceftiofur crystalline free acid (CCFA). This formulation is currently licensed for IM use in swine/horses and SQ in cattle. The authors evaluated the pharmacokinetics following administration of 5 mg/kg SQ or 20 mg/kg SQ in 6 male rhesus macaques in a crossover design (10 week washout period in between the two different doses). The authors hypothesized that CCFA would provide therapeutic plasma concentrations established for swine (≥0.2 mcg/mL) for at least 7 days in rhesus macaques. The advantages of using long-acting CCFA over cefazolin is mainly decreased handling stress and frequency of injections as cefazolin is typically administered as a twice daily IM injection.
Sample Collection: 5ml of blood was collected per time point cage side in unsedated macaques at 0, 30 minutes, 1, 2, 4, 8, 12, 24, 48, 72, 96, 120, 144, 168, 216, 264, 336, 432 and 504 hours after administration. Blood samples were analyzed for the more stable residue desfuroylceftiofuracetamide using LC-MS/MS.
Results: No adverse effects, generally or specifically (injection site reactions, GI distress) were noted at either dose. DCA concentrations for both doses were significantly above manufacturer-reported swine MIC90 of 0.2 mcg/ml for 48 hours when dosed at 5mg/kg and for 7 days when dosed at 20mg/kg suggesting that CCFA dosed at 20mg/kg SQ can be utilized as a long term single-dose third generation injectable cephalosporin.
 
QUESTIONS
1.   What kind of antimicrobial agent is ceftiofur crystalline free acid?

a. 
Concentration dependent first generation cephalosporin

b. 
Time dependent first generation cephalosporin

c. 
Concentration dependent third generation cephalosporin

d. 
Time dependent third generation cephalosporin 

2.     Are cephalosporins typically classified as bacteriocidal or bacteriostatic?

3.     A recent study examined the pharmacokinetics of ceftiofur crystalline free acid (CCFA) in rhesus macaques as an option for a long-term, single injection antibiotic. Which is true?

a.
CCFA maintained plasma concentration above the swine MIC90 of 0.2 mcg/ml for 7 days when dosed at 5 mg/kg SQ

b.  
CCFA maintained plasma concentration above the swine MIC90 of 0.2 mcg/ml for 7 days when dosed at 20 mg/kg SQ

c. 
CCFA was associated with GI distress and injection site reactions and is not recommended for long term antibiotic therapy when given at a dose of 20 mg/kg SQ

d. 
CCFA is a first generation cephalosporin and is not appropriate for use in treating wounds caused by conspecific aggression

 

ANSWERS

1.
d

2.
Bacteriocidal

3.
b

Davis et al. Effects of Clove Oil as a Euthanasia Agent on Blood Collection Efficiency and Serum Cortisol Levels in Danio rerio, pp. 564-567

Secondary Species: Zebrafish (Danio rerio) 

SUMMARY: The purpose of this article was to explore the differences between the use of clove oil versus tricaine methane sulfonate (MS222) for humane euthanasia of zebra fish (Danio rerio). The standard method for euthanizing zebra fish is an overdose of MS222, however investigators involved with neuroscience research may prefer an alternate agent that reduces stress during euthanasia.  Clove oil, a natural anesthetic derived from distilled flowers, stems, and leaves of the clove tree (Syzgium aromaticum) has been proposed for a, cost-effective, alternative to MS222. In fish, clove oil has proven effective, anecdotally, in short term immobilization and suppressing sensory systems for handling, surgery and invasive procedures. Clove oil is lipophilic and is readily absorbed through the skin and gills, enters the blood stream and crosses the blood-brain barrier- causing respiratory inhibition and cardiac arrest. The AVMA Guidelines for the Euthanasia of Animals accepts the use of clove oil, however lacks approval from the Food and Drug Administration (FDA) for use as an euthanasia agent. 
Conventional methods of collecting blood samples (microcapillary tubes and syringes) from zebra fish have proven challenging, with respect to the low volume of sample; but alternative methods, such as blood collection via centrifugation, yielded higher amounts of blood samples. 
The experiment consisted of dosing two groups of fish with three different concentrations of both clove oil and MS222, respectively. Parameters that were evaluated included: duration of time needed for euthanasia, amount of serum collected and serum cortisol levels. It was found that 7.8 mM (approximately 2300 mg/L) of MS222 and 0.1% (100mg/L) of clove oil were sufficient to cause death in the zebra fish within one minute.  Serum cortisol levels were found to be greater with the use of MS222 versus clove oil. For serum recovery, all fish demonstrated an increased amount when dosed with clove oil.  These results indicate that clove oil is an ideal alternative to the use of MS222, with added benefits of increase serum recovery and decreased cortisol levels.  
QUESTIONS
1. 
Is clove oil approved for use by the Food and Drug Administration (FDA)? True or False.

2.
Benefits of the use of clove oil for euthanasia, include:

a.  
Reduced serum cortisol levels 

b.  
Decreased serum recovery 

c. 
Inexpensive 

d. 
a and c
e. 
All of the above 

3.  
Does clove oil cross the blood-brain barrier? True or False.

ANSWERS
1.  
True

2.
d
3. 
True 
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