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Steen et al. 2012. 90% Hepatectomy with a Porto-hepatic Shunt in a Canine Model: A Feasibility Study. ILAR eJournal 53:e1-e8
Primary Species: Dog (Canis Familiaris)
Domain 1: Management of spontaneous and experimentally induced diseases or conditions

SUMMARY: The purpose of this study was to develop a model for human liver resection and to evaluate a technique for improving outcome. In human medicine, liver failure is primarily responsible for mortality after major hepatectomy. Post operative liver failure is multifactorial, causes include: microcirculatory disturbances, vascular pressure, hyperendotoxinemia, Kupffer cell activation, and cytokine-induced apoptosis. The hypothesis of this paper is: a surgically created shunt between the portal and hepatic veins could improve the function and regeneration of the liver remnant after extensive hepatic resection.  

Rodent models may not be appropriate as the physiology, anatomy, and regenerative ability differ from that of the human. Porcine models are also not ideal due to differences in the liver vasculature from the human. Pilot work was performed for surgical planning. The 90% hepatectomy was performed by removing all of the liver except portions of the right lateral and caudate lobes that surrounded the vena cava.  

Half the animals had a shunt formed between the left portal vein and left hepatic vein. Animals were followed for 48 days. One animal in the no shunt group died, the cause of death was not discussed. No differences were seen in laboratory values (t-bili, AST, ALP, and ALT). The liver values measured all increased post operatively and returned to normal within two weeks. No differences were seen in the liver weights at post mortem examination indicating no difference in liver regeneration. They suggest future studies using pressure monitoring to demonstrate a quantifiable decrease in the amount of pressure in the portal venous system.

QUESTION
1.
What are the lobes of the canine liver:

ANSWER

1.
Right lateral, right medial, quadrate, left lateral, left medial, caudate (caudate process and papillary process)

Wu et al. 2012. Ferret Thoracic Anatomy by 2-Deoxy-2-(18F)Fluoro-D-Glucose (18F-FDG) Positron Emission Tomography/Computed Tomography (18F-FDG PET/CT) Imaging. ILAR eJournal 53:e9-e21
Domain 3: Research 

Secondary Species: Ferret (Mustela putorius furo)
 
SUMMARY: The aim of this study was to establish baseline imaging characteristics of PET/computed tomography (CT) with 2-deoxy-2-(18F)fluoro-D-glucose (18F-FDG) in the ferret model. Twelve healthy female ferrets were anesthetized and underwent combined PET/CT scanning. After the images were fused, volumes of interest (VOIs) were generated in the liver, heart, thymus, and bilateral lung fields. For each VOI, standardized uptake values (SUVs) were calculated. Additional comparisons were made between radiotracer uptake periods (60, 90, and >90 minutes), intravenous and intraperitoneal injections of 18F-FDG, and respiratory gated and ungated acquisitions. Pulmonary structures and the surrounding thoracic and upper abdominal anatomy were readily identified on the CT scans of all ferrets and were successfully fused with PET. VOIs were created in various tissues with the following SUV calculations: heart (maximum standardized uptake value [SUVMax] 8.60, mean standardized uptake value [SUVMean] 5.42), thymus (SUVMax 3.86, SUVMean 2.59), liver (SUVMax 1.37, SUVMean 0.99), right lung (SUVMax 0.92, SUVMean 0.56), and left lung (SUVMax 0.88, SUVMean 0.51). Sixty- to 90-minute uptake periods were sufficient to separate tissues based on background SUV activity. No gross differences in image quality were seen between intraperitoneal and intravenous injections of 18F-FDG. Respiratory gating also did not have a significant impact on image quality of lung parenchyma. The authors concluded that 18F-FDG PET and CT imaging can be performed successfully in normal healthy ferrets with the parameters identified in this study. They obtained similar imaging features and uptake measurements with and without respiratory gating as well as with intraperitoneal and intravenous 18F-FDG injections. 18F-FDG PET and CT can be a valuable resource for the in vivo tracking of disease progression in future studies that employ the ferret model.

 

QUESTIONS
1. 
True or False. The ferret is an especially attractive model for pulmonary studies because its long trachea, large lung capacity, and bronchiolar branching facilitate radiographic analysis and histopathologic comparison.           

2.
Combining positron emission tomography (PET ) and computed tomography (CT ) would,

a.  
Allows each subject to serve as its own internal control   

b.   Possibly reduce the number of subjects needed for statistical significance 

c. 
Give both spatial and temporal information on a single subject 

d. 
Provide molecular information of radiolabeled tracers at the subcellular level of PET with the cross-sectional anatomical information of CT

e.  
All of the above

3.
True or False. 2-deoxy-2-(F)fluoro-D-glucose (F-FDG) is the most common PET imaging radiotracer used in clinical and basic science research.

4. 
True or False. The glycolytic rate of F-FDG (an analog of glucose) serves as a measure of metabolic activity, which can be increased in pathophysiologic states such as malignancy, inflammation, and infection 

5. 
What is the causative agent of Aleutian Disease?

 

ANSWERS
1. 
True

2. 
e

3.  
True

4.
True

5. 
Parvovirus

Lund et al. 2012. Gradual Training of Alpacas to the Confinement of Metabolism Pens Reduces Stress When Normal Excretion Behavior Is Accommodated. ILAR eJournal 53:e22-
Domain 2: Management of Pain and Distress; T1 & T2

Tertiary Species: Other Livestock (Alpaca “Vicugna pacos”)
SUMMARY: The aim of this study was to train the alpacas for using these animals on metabolism studies with a confidence in the animal welfare. The authors made a gradual training as other authors do for farm animals evaluating on each step the welfare and stress behavioral responses.
For ethical reasons they did not compare training alpacas versus not training, they observed the evolution and adaptation of naïve animals to the metabolism pen. Alpacas displays a number of behavioral reactions to stressful situations such as holding their tail above their back, spitting, rolling their head, making loud screaming vocalizations and flaring their nostrils.

The assessment of animal welfare was done only on behavioral observations and for that reason the key point in this procedure was the person involved in the evaluation. He was a very well-experienced animal technician. Prior to the beginning of the training, animals were used to halter and lead. Animal handlers used food reward when a training step was completed. 

Briefly the metabolism pen was 1.6X1.6 meters with flooring made on non-slipping plastic material commonly used in piggeries and as low as possible. This pen allowed the animal to lye down with its neck stretch out and with visual and olfactory stimuli. Training step were: 1. Placed the floor in a small yard where the alpacas spent half a day exploring and becoming familiar with it; 2. Led the alpacas across the flooring until no behavioral indicators of stress observed; 3. Gradually added sides of the metabolism pen and led the alpacas through; 4 Spent a full day in the pen, in sight of peers and under constant supervision. 

Five of six Alpacas wethers were successfully trained, one was excluded because no improvement during basic and prior handling procedures (haltered and walked on the lead) and because animal welfare and handler concerns.  

The rest showed no behavioral signs of stress on step 1, on the step 2 they observed few stress behaviors within the first 10 minutes with progression to the next step in 20 minutes on 3 animals, the other 2 animals needed 2 or 3 times on this step to progress. During the first 10 minutes again on the step 3 some alpacas demonstrated restlessness and excessive alertness but 2 training season were needed for all animal to complete the step. The major finding on the step 4 was the uncomfortable behavior of animals due to their reticence to urinate or defecate on the pen. These animals typically urinate and defecate at communal dung heaps. One animal, that tried to escape, urinated accidentally prompting him to stand in the body position associated with urinating and defecting behavior so he did it. After that Alpaca reverted back to being calm and showed no further overt behaviors. Authors figured up that fresh feces in the pen trigger defecation, and used to successfully change the communal dung heaps behavior on all involved animals.

In conclusion the gradual training protocol with positive reinforcement was successful at introducing alpacas to metabolism pens, highlighting the progressive approach and the tailoring from the observations and information from animal behavior. On the other hand some animals may not become accustomed to novel experiences regardless the amount of time or attempts.

QUESTIONS
1. True or False. The Alpaca is characterized for their exploring behavior absence.

2. Which of these behaviors indicate stress:

a. Loud vocalization and attempts to escape

b. Vomiting and spitting

c. Ear pricked forward and flared nostrils

d. a and c
3. True or False. Alpacas defecate on communal dung heap

4. True or false. Maximizing animal welfare on large animal’s metabolism pens is always on detrimental of scientific outcomes.

ANSWERS:

1. False

2. d. a and c
3. True

4. False

Lhommeau et al. 2012. Influence of Animal Species on Secondary Oxidant Activation in Serum Exposed to Singlet Oxygen. ILAR eJournal 53:

Domain 3: Research

SUMMARY: Singlet oxygen is produced during inflammatory reactions and during photodynamic therapy.  It deactivates by producing secondary reactive oxygen species and peroxides (SOS) in tissues.  The purpose of this study was to determine if sera from several animal species had the same capacity for SOS neutralization as human sera.  SOS production after a photo-reaction was two or four times lower in human serum than in fetal calf serum or mice sera, respectively.  For primates, SOS production appeared to decrease linearly with the number of branches (within the tree of life).  These findings should be kept in mind when interpreting results from studies of secondary reactive oxygen species-induced pathways.
QUESTIONS
1.
What is the genus and species of the common marmoset?

a. Callithrix jacchus

b. Chlorocebus aethiops

c. Papio papio

d. Samiri sciureus

2. What is the genus and species of the vervet?

a.
Callithrix jacchus

b.   Chlorocebus aethiops

c.   Papio papio

d.   Samiri sciureus

3. What is the genus and species of the baboon?

a.   Callithrix jacchus

b.   Chlorocebus aethiops

c.   Papio papio

d.   Samiri sciureus

4. What is the genus and species of the squirrel monkey?

a.   Callithrix jacchus

b.   Chlorocebus aethiops

c.   Papio papio

d.   Samiri sciureus

ANSWERS
1. a

2. b

3. c

4. d

Slone et al. 2012. Estimation of Individual Rodent Water Consumption from Group Consumption Data for Gestation, Lactation, and Postweaning Life Stages Using Linear Regression Models. ILAR eJournal 53:

Domain 3: Research Task; T3: Design and conduct research Knowledge; K9: Principles of experimental design and statistics including scientific method; K12: Replacement: Reduction and Refinement techniques 
Primary Species: Rat (Rattus norvegicus)
SUMMARY: This article describes use of linear regression modeling to estimate individual water consumption when multiple rats all drink from one water source.  Data from the previously conducted United States Environmental Protection Agency Four Lab Study was used to develop the models for individual rat water consumption.  The various animal life stages that were modeled included gestation, lactation, post-weaning for males, and post-weaning for females.  The results showed that gestation and lactation models accurately predicted individual average daily water consumption while the  post-weaning model was less accurate.  These findings are important because animals can be co-housed and share a water source but can still have estimates of their water consumption calculated with the formulas that were created.

QUESTIONS

1. 
What is the daily normal water consumption for a rat?

a. 
12-15 ml/kg body weight

b. 
8-11 ml/100 g body weight

c. 
5-7 ml/10 g body weight

d. 
2-5 ml/1 g body weight

2. 
___________ of water to a pH of _________ may be used to reduce microbial growth in water bottles supplied to animals.

a. 
Alkalinization / 9 - 9.5

b. 
Alkalinization / 8 - 8.5

c. 
Acidification / 3.5 - 4

d. 
Acidification / 2.5 - 3

3. 
In the normal pregnant rat, generally by how many days into gestation do mammary and nipple development become noticeable?

a. 
3

b. 
8

c. 
14

d. 
20

ANSWERS

1. 
b.

2. 
d.

3. 
c.

Seekers et al. 2012. Kinetics of BoHV-1 Dissemination in an in Vitro Culture of Bovine Upper Respiratory Tract Mucosa Explants. ILAR eJournal 53:

Domain 3: Research

Task 1: Facilitate or provide research support 
Task 2: Advise and consult with investigators on matters related to their research

Task 3: Design and conduct research

Tertiary Species: Other livestock species including cattle and horses
One Line Summary: The newly proven bovine upper respiratory tract (bURT) mucosa explant model is the best suited model for studying Bovine Herpesvirus 1 (BoHV-1) molecular/cellular host-pathogen interactions.
SUMMARY: Bovine respiratory tissue was taken from seven 6-month old calves at slaughter.  The explants were processed and placed in culture plates. They were left for up to 96h at 37°C and 5% CO2.  After optimization of growth, the explants were inoculated with BoHV-1 Cooper strain and viral dissemination kinetic at different time points investigated. 

The bURT mucosa explants can be maintained in culture for up to 96 h without any major damage in structural integrity and viability.  The in vitro mucosal explants were susceptible to BoHV-1 infection and therefore a good alternative to living animals.  BoHV-1 exhibited an increased capacity to invade proximal tracheal tissue compared to tissues of the deeper part of the nasal septum and ventral conchae. BoHV-1 started crossing the basement membrane from 24h post inoculation, with all plaques crossed by 48h post inoculation.

QUESTIONS
1. 
What does TUNEL stand for?

2. 
Name the two major clinical entities caused by BoHV-1.

3.   Of the two entities listed in Question 1, which one:

a.
Leads to ulceration?

b.
Is associated with pustular lesions?

4.  
True/False. BoHV-1 and equid herpesvirus exhibit a plaque wise spread across the basement membrane, while pseudorabies virus spreads laterally and does not pass the basement membrane.

ANSWERS
1.  
TUNEL – Terminal deoxynucleotidyl transferase mediated dUTP nick end labeling

2.  
Infectious Bovine Rhinotracheitis & Infectious Pustular Vulvovaginitis/Balanoposthitis

3. 
a.
Infectious Rhintracheitis




b. 
Infectious Pustular Vulvovaginitis

4.  
FALSE. BoHV-1 and psuedorabies exhibit a plaque wise spread across the basement membrane; while equid herpesvirus spreads laterally and does not pass the basement membrane.

Gargiulo et al. 2012. Mice Anesthesia, Analgesia, and Care, Part I: Anesthetic Considerations in Preclinical Research. ILAR eJournal 53:

Primary Species: Mouse (Mus musculus)

SUMMARY: The mouse is currently the most popular animal model in biomedical research, especially with the increased use of the noninvasive small animal imaging procedures which allow in vivo monitoring of the effects of pharmacological or gene therapies. Most of the mouse experiments require anesthesia or/and analgesia to obtain adequate immobilization and to reduce stress or pain. Anesthesia in the mouse is challenging due to the animal’s size, metabolic rate, and the risk of hypothermia and hypoglycemia. The use of a safe and effective anesthetic and analgesic management is  a crucial aspect of the refinement of experimental methods.  The current article reviews the existing literature on anesthetic protocols adopted in mice for molecular imaging studies and reports the author’s experience in longitudinal imaging studies.

As primary factors to take in account in choosing an anesthetic technique for mice are strain, age, weight, the disease model to be investigated, and the type of experimental procedure to be used. Animals purchased form external sources should be singly housed for 1 to 2 weeks both to acclimate the animals and to allow time before an experiment for animal care personnel to observe and evaluate the health of the animals. Behavioral patterns, body condition score, respiratory rate, food and water intake, as well as defecation, urination, absence of skin lesions, eyes or nose discharges, or perineal soiling should be ascertained by trained personnel attending to the mice. Physical restrain and manipulations can induce corticosteroid and epinephrine release increasing glucose levels. Stress can affect negatively some molecular imaging procedures or echographic evaluation of the left heart. 

Preanesthetic fasting in mice is generally deemed unnecessary, because the animal cannot vomit. Conversely, prolonged fasting can cause hypoglycemias, however a fasting time of about 6 hours is suggested as an effective way to ensure uniformity in some studies such as positron emission tomography. When optical imaging is performed, it is necessary to consider dietary composition because food components such as chlorophyll can be a source of background autofluorescence.  Access to water should be at all time prior to anesthesia. Hypothermia due to the small body size and high metabolic rate should be prevented by providing heat through warming pads and infrared lamps. Mice younger than 8 weeks of age metabolize anesthetics less efficient than adults due to their immature liver enzymatic systems and reduced homeostatic response. The sex of mice influences the pharmacokinetics and metabolism of anesthetics due to differences in plasma corticosteroids, sexual hormones, or hepatic enzymes. Therefore a higher dose of Ketamine is recommend when anesthetizing female mice. Knockout mice can withstand both obesity and altered sensitivity to anesthetics displaying reduced sensitivity to pentobarbital and to avertin. In mice a single shot anesthetic protocol is advisable to minimize stress caused by multiple injections.

There are two anesthetic regimens: through injectable route or through inhalation. An ideal anesthetic agent for mice should be easy to administer, produce a fast and adequate immobilization, have limited side  effect, and be reversible and safe for operators. Compared with injectable techniques, inhalation anesthesia provides a greater safety for prolonged procedures, due to a lesser cardiovascular depression, a reduced impact on liver and kidney functions, and allows quick adjustment and easy maintenance of a steady anesthetic depth. As a disadvantage inhalant anesthetics foster respiratory depression, myocardial depression, vasodilatation, and hypotension, exhibiting weak analgesic effects. 

Injectable anesthetics also present disadvantages such as difficulty in choosing an initial dose, impossibility of removal from the patient once injected, and no chance of accurately modulating the depth of prolonged anesthesia. Therefore, reversible agents with high therapeutic index are preferable. Moreover, as a balanced anesthetic protocol, a combination of injectable agents should be chosen to minimize the adverse effects of each one. In mice injectable anesthetics can be administered by IP route between 0.1 to 1 ml of injection volume, by  IV route from 0.05 to 0.2 ml as injectable volume, and by IM route no to exceed 0.05 ml as injectable volume. The most popular of injectable barbiturates are pentobarbital and thiopental. Due to the restricted therapeutic index of barbiturates, their use is often confined to nonsurvival procedures to record some neurophysiologic signals such as visual or auditory evoked responses. Avertin is a non-controlled substance. It should be administered at 240 mg/kg IP for a short lasting anesthesia of 15-30 minutes. Due to its nephrotoxic and hepatotoxic side effects, in the United States the use of avertin is limited to terminal procedures and is banned for embryo-transfer procedures or serial studies.. Dissociative anesthetics including ketamine and tiletamine, have a wide margin of safety and pronounced analgesic effect. These anesthetics allow open eyes, so the animals’ corneas should be protected with an eye ointment to prevent corneal drying and damage. Alpha-2 agonists used in mice include xylazine, medetomidine and dexmedetomidine. The combination of ketamine and xylazine provides good immobilization with some degree of analgesia for painful or short-term procedures that require good immobilization. Several molecules of the phenothiazine class of tranquilizers are used for mice restraint and anesthesia. Phenothiazine tranquilizers produce no analgesic effects, therefore they should not be used for painful procedures unless analgesia is provided by other means. Furthermore, because they decrease seizure threshold, they are not recommended in subjects with CNS lesions. In mice, acepromazine is used to potentiate and prolong ketamine and xylazine anesthesia. Bezondiazepines are minor tranquilizer because of their limited sedative action. They are recommended for older animals and diseased patients including cardiovascular and metabolically compromised patients, and are compatible with the majority of anesthetic agents. The use of neuroleptanalgesics in mice is limited, due to their side effects of respiratory depression and bradycardia.

Inhalation anesthetics offer a wide margin of safety and allow the maintenance of a constant plane of anesthesia compared with injectable ones. Absorption and elimination of inhalation anesthetics occur through the lungs and allow rapid induction and recovery. Nitrous Oxide is a compressed gas with very low anesthetics potency. Halothane produces good surgical anesthesia and muscle relaxation, but it is also a cardiovascular and respiratory depressant. In humans it can be mutagenic and hepatotoxic. Isoflurane is presently the animal inhalation anesthetic agent of choice for both lengthy and short procedures due to its short induction and recovery time and the reliability of its effects. Side effects of isoflurane include induction and emergency  delirium, immune depression, delayed growth, and cleft palate in litters whose mothers have been exposed to this anesthetic. Sevoflurane can provide an even faster anesthetic induction and recovery compared to Isoflurane, and it maintains heart rate at constant values. Its high cost does limit the use of sevoflurane in laboratory animals.

During sedation and anesthesia, it is important to monitor and support mice body temperature, heart and respiratory rates, mucous membranes, and the degree of CNS depression. Animals should be placed on a heated platform and body temperature should be maintained above 95 to 99 degrees F. Tissue oxygenation should be monitored by pulse-oxymetry, heart rate and rhythm by electrochardiogram. Ocular lubricant should be applied to cornea to prevent desiccation. Anesthesia is adequate when the animal stays still quietly, is unresponsive to external stimuli, and has a constant heart rate and respiratory rate.

An adequate analgesic protocol using pre-emptive analgesia to alleviate acute post-operative pain is important. Opioids are used in animals with moderate to severe pain. Buprenorphine is preferred in mice, because it has a prolonged duration of action. It is critically important to prevent surgical field infections by maintaining aseptic surgical conditions in combination with the use of local or systemic antibiotics. Fluid therapy is a strong support for a fast and complete anesthetic recovery. 

Mice anesthesia demands to consider the aims of experimental procedures in order to establish adequate anesthetic protocols in line with balanced anesthesia and pre-emptive analgesia, patient monitoring, post-operative care and pain control geared to improving animal welfare and experimental results.

QUESTIONS
1. True or False: Avertin is a non-controlled substance that can be used as a general short-acting anesthetic in mice without restrictions.

2. True or False: Phenothiazine tranquilizers produce no analgesic effects, therefore they should not be used for painful procedures unless analgesia is provided by other means.

3. Which status describes adequate anesthesia in mice?

a. Animal stays still quietly, is unresponsive to external stimuli, and has a constant heart rate and respiratory  rate

b. Animal is unconscious, muscle relaxation is present, righting and palpebral reflexes are still present

c. Animal stays still quietly, is unresponsive to external stimuli, and has a high heart rate and high respiratory rate

   

ANSWERS
1. False

2. True

3. a. Correct
Arts et al. 2012. The Impact of Transportation on Physiological and Behavioral Parameters in Wistar Rats: Implications for Acclimatization Periods. ILAR eJournal 53:

Domain 2: Management of Pain and Distress, K1 (assessment of pain and distress) and K4 (effects of pain and distress on normative physiology and on research studies)

Domain 4: Animal Care, K5 (animal procurement considerations) and K11 (environmental causes of physiological alterations in animals and their effects on research) 

 
Primary Species: Rat (Rattus norvegicus)

SUMMARY: Although it is known that transportation of various rodent species used in research can and does cause stress, very little research has been performed on the effects of said transportation and how long the animals require to return to homeostasis.  The 8th edition of the Guide states simply that “newly received animals should be given a period for physiologic, behavioral, and nutritional acclimation before their use,” although the length of this period varies from institution to institution and often occurs concurrent with time for quarantine.

 

The aim of the current study was to determine the effects of transportation, including packaging, physical transportation, and housing at the receiving institution, on various physiologic and behavioral characteristics in male Wistar rats.  Measurements of plasma corticosterone and creatinine kinase, as well as telemetric measurements of heart rate, blood pressure, and cage activity (including observed grooming and social behaviors), were taken before and after transportation as well as throughout the study period (21 days post transportation).  According to the study results, plasma corticosterone levels increased at least up to 16 days post transportation, blood pressure and heart rate showed a lasting decrease following transportation that did not return to baseline values, and social interactions and locomotor activity decreased after transportation.  These data suggest that a longer period of acclimatization is necessary following receipt of animals, and that researchers should be aware that the stress of transportation produces a long-lasting impact on physiological and behavioral parameters.  

 

QUESTIONS:

1. Define ‘stress.’ 

2. What causes release of stress hormones from the adrenal glands?

3. Define ‘allostasis.’

 

ANSWERS:

1. Stress is an adaptive response to stressful stimuli (stressors) that disrupts animals’ physiological balance.

2. Activation of the hypothalamic-pituitary-adrenal axis results in the release of stress hormones (such as corticosterone) from the adrenal glands.

3. ‘Allostasis’ refers to the alteration of an individual’s baseline condition following a stressful episode; it has been proposed that allostasis (lit. “stability through change”) replace homeostasis as the core model of physiological regulation.

 

Schroeder et al. 2011. Enriched Environment Moderates Obesity in Genetically Hyperphagic OLETF Rats in a Sex-dependent Manner. ILAR eJournal 52:e39-e45 

Primary Species: Rat (Rattus norvegicus)

SUMMARY: The aim of the present study was to examine the effect of housing conditions on long-term voluntary food intake, body weight, and adiposity levels in the OLETF rat model of obesity. OLETF males and females develop obesity in a gradual manner and have been reported as presenting 30-40% more body weight and fat than LETO rat controls as adults. Here, rats of both sexes were provided with either customary conditions (two rats in standard-sized cages with bedding) or enriched condi​tions (four rats in large cages with a variety of types of bedding and toys) starting at the time of weaning. No alterations were found in any of the parameters in the LETO strain and in the OLETF females, whereas OLETF males showed decreased food intake, body mass, and adiposity as well as reduced levels of the adiposity hormone leptin. This study is the first to report that housing conditions are variables that are as critical in the study of obesity and energy balance as they are in studies examining emotionality and cognition.

The standard laboratory animal environment may thus represent a confounding vari​able in research on obesity, producing an additive effect to the genetic predisposition that may worsen the obese phenotype (at least in males). This effect may lead to an inaccurate estimation of the direct health consequences of a specific genetic abnor​mality, compromising experimental results.

QUESTIONS

1. Behavioral interventions to reduce OLETF rat obesity have shown significant success in adulthood in which gender in particular?

a.
Males

 b.
Females

 2.
In what gender the enriched environment affect food intake in about 30% compared with the counterpart of 24%

 a.
Males

 b.
Females

 3.
T or F. Enriched environment provides animals with entertaining activities, the opportunity to display more complex social interactions, places to hide, and sufficient space to explore without engaging in the endurance training.

 4.
The OLTEF rat enriched environment benefits the reduction of the body weight in males compared with the control group by reduction of what fat pads?

 a.
Inguinal fat pad

 b.
Mesenteric fat pad

 c.
Retroperitoneal fat pad

 d.
a and c

 e.
None of the above

 5.
T or F. The enriched environment access did not significantly affect OLETF enriched environment females or LETO enriched environment of either sex.

 6.
T or F. The plasma leptin of the OLETF enriched environment males was significantly lower than of the controls.
 7.
T or F. The enriched environment had an effect on activity levels (line crossing and rearing frequency) in the LETO strain.

 8.
The overall reduction of the fat pads was more pronounce under what condition?

 a.
Running Wheel

 b.
Enrichment environment

 9.
T or F. Corticosterone levels were increased in all animals housed in enriched conditions, which the authors believe reflect the rat excitement over the improved condition rather than the stress produced by the environment.
10.
T or F. The OLETF rat possesses other genetic factors that may contribute to the obesity phenotype.
ANSWERS 
1. a
2. a
3. T
4. a and c
5. T
6. T
7. F 

8. a 

9. T

10. T
Schaap et al. 2011. Simultaneous Measurement of Behavior and the Somatosensory Evoked Potential in a Rat. ILAR  eJournal 52:e32-e38 

Domain 3: TT3.2

Primary Species: Rat (Rattus norvegicus)

SUMMARY: Pavlovian fear conditioning is used to study the relationship between somatosensory evoked potential and sensory components by associating a conditioned (neutral) stimulus such as a tone with an unconditioned (aversive).  Post training, the aversive behavioral responses such as freezing can be evoked by the conditioned stimulus.  Many studies use somatosensory evoked potential producing stimuli that deliver electric stimuli to the tail base; however rats tend to gnaw on the stimulation cables.  In the past, tight-fitting jackets were used to prevent gnawing but also restrained movement making it hard to assess freezing behavior.  This study implanted epidural electrodes surgically for stimulation and electrophysiological recording procedures.  Four screws were implanted epidurally over the vertex (4.5 mm caudal to bregma, 1 mm right from midline), SI (2.5 mm caudal to bregma, 2.5 mm right from midline), and left and right frontal sinus (10 mm rostral to bregma, 1 mm lateral from middling).  An electromyography electrode was implanted in trapezoid muscle and tunneled under the skin.  A two-period counterbalanced crossover design was used to compare jackets to Elizabethan collars.  Animals were habituated to wearing either collars or jackets prior to the experiment.  During the experimental procedure, animals were fitted with either jacket or collar, electrical stimulation device affixed to tail base, and head-mounted receptacle was connected to recording device.  At the completion of the first experiment the jacket and collar groups were reversed.  

The tight-fitting jacket and the E collar found similar somatosensory evoked potential waveform morphology, which led the investigator to believe that the neck collar may be preferable.  Differences were found in latency and amplitude of some peaks of either one recording site (vertex and S1) or both.  In peaks believed to be involved in cognitive and emotional processing of painful stimuli, the amplitudes were higher in collared animals.  Most of the peak latencies of the vertex and some of the S1 were increased in jacketed animals which could reflect an altered pain experience.  

QUESTIONS
1. Explain the use of conditioned stimulus and unconditioned stimulus in Pavlovian fear conditioning.

2. Why are tight-fitting jackets used during somatosensory evoked potential studies?

3. What were the peak differences found between the jacketed and the collared animals?

ANSWERS
1. Conditioned stimulus is a neutral stimulus such as a tone which alone does not cause aversive responses. An unconditioned stimulus is an aversive stimulus such as an electric stimulation to the tail base.  Post training, the aversive behavioral responses such as freezing can be evoked by the conditioned stimulus.  

2. Tight-fitting jackets are used to decrease animal gnawing at stimulation cables. 

3. Differences were found in latency and amplitude of some peaks of either one recording site (vertex and S1) or both.  In peaks believed to be involved in cognitive and emotional processing of painful stimuli, the amplitudes were higher in collared animals.  Most of the peak latencies of the vertex and some of the S1 were increased in jacketed animals which could reflect an altered pain experience.

Constantinides et al. 2011. Effects of Isoflurane Anesthesia on the Cardiovascular Function of the C57BL/6 Mouse. ILAR e-Journal 52:E22-E31
Primary Species: Mouse (Mus musculus)

SUMMARY: Isoflurane (ISO) is the most commonly used inhalational anes​thetic for experimental interventions in mice and is preferred for imaging technologies that require the mouse to remain anes​thetized for relatively long time periods. This study compares the stability of mean arterial pressure (MAP), heart rate (HR), and body temperature under ISO concentrations of 1%, 1.5%, and 2% (volume-to-volume, v/v) for up to 90 minutes post-in​duction. At all three levels of anesthesia, we examined evoked physiological responses to fractional inspiratory ratio varia​tions of oxygen (FiO2) and nitrous oxide (N2O). In addition, we determined the hemodynamic effects of anesthesia on pH, glucose, insulin, glucocorticoids, and partial pressure of oxygen and of carbon dioxide in the blood (paO2, paCO2). The results indicate that the most appropriate ISO dose level was 1.5% v/v, yielding stable MAP and HR values comparable to those observed in the animal’s conscious state, with a minute-to-minute variability in MAP and HR of ≤11%. Based on such recordings, the optimal FiO2 appeared to be 50%. The additional use of N2O was associated with higher and more stable values of MAP and HR. Arterial pH values were within the physiolog​ical range and varied between 7.20 and 7.43. ISO anesthesia at 1.5% v/v was also associated with mild hyperglycemia (+47%), whereas insulin levels and corticosteroids remained unaltered. We conclude that the application of isoflurane as an inhalational anesthetic in the mouse can be optimized to attain stable hemo​dynamics by administering it at 1.5% v/v and by supplementing it with N2O.
 
QUESTIONS:
1. True or false: Based on 90-minute recordings, we observed that the most stable blood pressure and heart rate accompanied an ISO dose level of 1.5% v/v (volume-to-volume) and that higher and less variable values of these measures resulted when FiO2 (Fractional Inspiratory Ratio) was 25–50% and N2O concentration was 50–75%.
2. True or false: The ISO effects on MAP and HR are best explained through an increase of sympathetic tone that reduces both cardiac output (CO) and total peripheral resistance (TPR)
3. Which hormones are monitored to ensure that animals were handled with care?
4. True or false: ISO levels of 1.5% produce a disruption of glucose metabolism upon induction, a mild hyperglycemic anes​thesia-induced effect possibly associated with vasodilatory and increased blood flow effects. ISO-induced (1.5%, 2%) glucose increases of 38–47% were observed within the first 5 minutes after anesthesia administration, although the values stabilized for the remainder of the study
ANSWERS:
1. True.
2. False: The ISO effects on MAP and HR are best explained through a reduction of sympathetic tone that reduces both cardiac output (CO) and total peripheral resistance (TPR)
3. Cortisol and androstenedione.
4. True.
Locatelli et al. 2011. An Ovine Model of Postinfarction Dilated Cardiomyopathy in Animals with Highly Variable Coronary Anatomy. ILAR e-Journal 52:E16-21
Domain 3: Research
Task 3: Design and conduct Research. 

Knowledge Topics: TT3.3. Animal Models.

Secondary Species: Sheep (Ovis aries)
SUMMARY:
Introduction: The increasing worldwide incidence and prevalence of coronary artery disease has motivated the search of strategies to replace the missing cardiomyocytes with new ones. Dogs, pigs and sheep are the large mammals most widely used for such research.

Objectives: This study describes an ovine model of postinfarction dilated cardiomyopathy based on estimated infarct size rather than on a predetermined menu of coronary artery ligatures.

Material and Methods: Surgical Preparation. Seven adults sheep were induced an anterolateral acute myocardial infarction of left ventricular mass by ligating the branches of the left anterior descending artery. Echocardiography. Left ventricular dilatation was observed by bidimensional echocardiography preinfarction and weekly after dilatation. Infarct Size Measurement. Infarct size was expressed as percent total LV endocardial area. Histology. Cardiomyocyte diameter at the nuclear level in 200 cells was measured. Morphometry. Dimensions of isolated cardiomyocyte from infarcted and noninfarcted sheep. Statistical Analysis. Paired t-tests to compare baseline and follow-up data. T-test for unpaired data to compare dimensions of isolated cardiomyocyte.

Results: Infarct Size. 25% of the LV endocardial surface. Echocardiography. In 10-12 weeks LV end-diastolic volume more than doubled and LV end-systolic volume almost tripled. Histology and Morphometry. LV percent wall thickening was showed. 

Discussion: In cardiac regeneration research, it is appropriate to test novel therapies on large mammalian models before moving forward to clinical trials. Conclusion. This ovine model of postinfarction may prove useful in preclinical research on myocardial regeneration.

QUESTIONS:
1. 
Regarding models of postinfarction cardiomyopathy in animals, AMI is the acronym for:

a. 
Acute Myocardial Infarction
b. 
Academy of Molecular Imaging
c. 
Association of Medical Illustrators
d. 
All of them are right
2. 
Regarding cardiology science, DCM is the acronym for:

a. 
Digital Cartographic Model
b. 
Dichloromethane
c. 
Dilated Cardiomyopathy
d. 
All of them are wrong
3. 
After acute myocardial infarction, the remaining viable myocardium undergoes ventricular remodeling, which leads to dilated cardiomyopathy and heart failure. True or False?

4. 
The two main approached for cardiomyogenesis are:

a. 
Implantation of adult or embryogenic stem cells in the heart
b. 
Transfer of genes coding either protein involved in the regulation of the cell cycle or promitogenic growth factors
c. 
Diverse combinations derived from a and b
d. 
All of them are right
5. 
Large animals most widely used research in experimental cardiomyogenesis are?
a. 
Dogs
b. 
Pigs
c. 
Sheep
d. 
All of them are correct
6. 
Most preclinical research on heart regeneration is performed on mice and rats. However, research concerning myocyte growth, replication, and regeneration capacity, direct extrapolation of rat and mice results to humans is risky. True or False?

ANSWERS:
1. 
a
2. 
c
3. 
True
4. 
d
5. 
d
6. 
True
Filipecki et al. 2011. The Current Brazilian Legal Framework on the Scientific Use of Animals. ILAR e-Journal 52:E8-E15 

Domain 5 – Regulatory responsibilities 

  

SUMMARY: A Brazilian federal law on the scientific use of animals was approved in 2008. It establishes the National Council for Control of animal experimentation (CONCEA). The CONCEA requires institutions to establish an ethics committee (CEUA) on the use of animals. In 2009, the CONCEA, under the Ministry of Science and Technology (MCT), was defined as a governing and advisory body that has the authority to provide accreditation to registered institutions and to license activities that use animals in research. The decree also called for a creation of an electronic database where breeding and research facilities must register in order to apply for CONCEA accreditation. 

  

A challenge is to coordinate the new legislation with existing legal framework concerning research animals. 

  

The CONCEA has to work with a number of ministries, agencies and commissions in charge of the legal framework involving animals. 

The ministry of environment (MMA) is responsible for formulating and executing the national environmental policy, legislation concerning the protection of flora and fauna and risk classification of exotic animals. Hence researchers wishing to conduct research using wild animals require MMA authorization and must indicate the corresponding license number in their scientific publication. 

            
Policies and legislation on biosafety fall under the MCT. The use of GMOs requires authorization from the MCT-based National Technical Commission for biosafety (CTNBio).Investigators must submit their protocol to local biosafety commission which forwards these to the CTNBio for approval. 

            
The ministry of Agriculture, livestock and food supply (MAPA; similar to the USDA) is responsible for regulation, classification and inspection of live animals and also determines the biological agents that affect animals. It enforces regulation on the import and export of live animals, semen, embryos; and defends Brazilian borders against foreign and exotic animal diseases. 

            
Three agencies regulate transport of research animals: the national agency for land transportation (ANTT), national agency for waterway transportation (ANTAQ) and national civil aviation agency (ANAC). 
            
The Brazilian Veterinary regulatory board (CFMV; comparable to AVMA) looks into licensing of veterinarians and inspecting practices as well as guiding, supervising and disciplining veterinary activities. 

            
The ministries of health and labor set rules concerning human health and protection in working environments. 

CONCEA is challenged with integrating various laws and regulation overseen by the above agencies in to single regulatory framework for all animal experimentation and to ensure coordination of their oversight. CONCEA has 14 member; 5 ministerial representatives, representatives from a range of national scientific/technical organizations and 2 from legally established animal protection organizations (APOs). CONCEA has permanent committees for scientific research, education, animal breeding and alternative methods. 

The CEUAs is the institutional body formally responsible for the care and use of animals in research, testing and teaching. With authorization from the CONCEA, a research facility may have more than one CEUA. The CEUA is comparable to the IACUC. The CEUA in addition to other responsibilities has the authority to halt any teaching or research procedure that does not comply with the legislation. 
The Law 11974/2008 stipulates conditions for breeding and using animals in teaching and scientific research. According to the law, scientific research activity involves basic and applied science, technological development, production and quality control of drugs, medications, food, immunobiological agents, instruments and other testing on animals. The term 'experiment' is defined as 'procedures performed on live animals in order to elucidate physiological and pathological phenomena, using specific and previously established techniques'. The law does state that procedures should avoid causing suffering to research animals. 

Significant omissions on the legal framework were noted. 

QUESTIONS:
1. According to this publication; the new regulatory framework governing animal research in Brazil, lacks explicit reference to the 3Rs, measures for their application, and does not sufficiently incorporate ethical considerations.


True or False?   

2. The CEUA is equivalent to;

a.
USDA 

b.
APHIS 

c.
IACUC 

d.
CONCEA 

3. 
The law or decree did not require 

a.
Identification of the species and the number of animals used 

b.
Rationale for involving animals, the species and number of animals used 

c.
A complete description of the proposed use of the animals 

d.
A description of procedures to minimize discomfort and pain, euthanasia method to be used 

e.
All of the above 

    

ANSWERS: 

1. 
True 

2. 
c 

3. 
e 

Du et al. 2011. Characteristics of Circle of Willis Variations in the Mongolian Gerbil and a Newly Established Ischemia-Prone Gerbil Group.  ILAR e-Journal 52:E1-E7 

Domain 3: Research; K3 - Animal Models

Secondary Species: Mongolian Gerbil
SUMMARY: Mongolian gerbils are useful for studying brain ischemia because they have anomalies in the circle of Willis (CoW), interconnecting vertebrobasilar and internal carotid system of vessels.  After unilateral carotid occlusion (UCO), 30-40% develop focal cerebral ischemia.  The authors’ aims were to study the anatomy of the brain vasculature in their gerbil population and identify heritable characteristics of Cos and use the results of this study to selectively breed an ischemia-sensitive group.  If the parents had complete anterior communicating arteries (ACoA) the progeny also had complete ACoAs, if incomplete those of the offspring vary.  The severity of the neurological symptoms after UCO was significantly related to the patterns of AcoAs when posterior communicating arteries were absent.  They predicted the occurrence of ischemia in litters by establishing a UCO model in the first litter and using it to selectively breed highly ischemia-sensitive gerbils.  Had an increase in UCO ischemia from 40% to 75% in F5.  Incomplete ACoAs increased from 35% to 63% in F5 and incomplete PCoAs increased from 55% to 81%

QUESTIONS:

1. What common surgical procedure in gerbils can result in ipsilateral ischemic lesion in the brain and/or eye in over half the subjects? 

2. How many patterns of Circle of Willis are possible in the gerbil?

A. 2

B. 4

C. 8

ANSWERS:

1. Common Carotid Artery ligation (CCA)

2. C. 8 patterns

four patterns of ACoA: 

I.  The ACoA is complete 

II.  The left branch of the ACoA is completely missing 

III.  There is a small connection between ACA and the diameter of the left branch of   

  the AcoA is much smaller than that on the right

IV.   Same as type III but the diameter of the right branch of the ACoA is much 
  smaller

Four patterns of PCoA:

I.   Complete PCoAs 

II.   No PCoAs connect to the posterior cerebral artery and superior cerebellar 
  artery

III.   The diameter of the left PCoA is much smaller or the left branches are missing

IV.   The diameter of the right PCoA is much smaller or the right branches are missing

Kulikov et al.  2010.  Novel approach to the study of fur cleaning in inbred mice:

effects of genotype, stress, and lipopolysaccharide.  ILAR e-Journal 51:E11-E16

Domain 3: Research, Task T1: Facilitate or provide research support, K 2: research methods and equipment; Primary Species – Mice

SUMMARY: The purpose of this study was to validate a novel technique to evaluate fur cleaning efficiency based on measurement of an animal’s efforts to remove a fluorescent spot on its back and estimate its possible use as an index of an animal’s sickness behavior. The study took into account the effects of genotype, immobilization stress, and LPS treatment on fur cleaning in mice.  

Adult male mice of six inbred strains were examined: C57BL/6J, CC57BR/Mv, CBA/LacJ, DBA2, DD/J, and AKR/J. 

The results indicated that interstrain differences in the dynamics of fur cleaning did not appear to be associated with fur color. Two procedures to induce sickness behavior—restriction-induced stress and LPS treatment—significantly reduced fur cleaning, and could be a valuable index of sickness.  The findings validated the association between the new index of fur cleaning efficiency and sickness behavior and showed genetic differences in susceptibility to stress.

This technique is simple to install in a laboratory and sensitive enough to detect the effects of genotype, stress, and LPS treatment. It can be applied to study vulnerability (or resistance) to stressors, pathogenic organisms, and toxic substances and may serve as an index of depressive states.

QUESTIONS:

1.
T or F: A healthy rat spends about 30-50% of its waking time on body care.

2.
Which of the following is NOT an expected sickness behavior from the administration of bacterial endotoxin lipopolysaccharide (LPS) in rodents? 
a.
Reduces food intake

b.
Reduces social investigation

c.
Reduces locomotion

d.
Reduces immobility in a forced swim test

e.
Significantly diminishes grooming in both mice and rats

3.
Activation of the rodent immune system due to acute LPS administration has been show to induce sickness behavior at ___________ hours and depressive behavior at ________ hours post-LPS administration. 
ANSWERS:

1.
True

2.
D:  LPS increases immobility in a forced swim test

3.
2 to 6 hours; 24 hours

Kong and Qin.  2010. Analysis of current laboratory animal science policies and administration in China.  ILAR e-Journal 51:E1-E10

Domain 5: Regulatory Responsibilities (international laws, policies, and standards)

SUMMARY: As the economy of China has rapidly developed, the country has become one of the largest users and producers of laboratory animals.  The purpose of this article is to present information about Chinese laboratory animal science policies and practices.  There are very helpful tables and diagrams found within the article to illustrate timelines, responsibilities and organizations.  

Some abbreviations and definitions worth noting:

· AOLA: Administration Office of Laboratory Animals – implements policies, manages licenses, oversees related matters at a province level (present in 29 of 31 provinces)

· CALAS: Chinese Association for Laboratory Animal Sciences – organization that plays a key role in administration and policymaking.

· MOH: Ministry of Health – issue the lab animal science regulations in China in 1983

· MOST: Ministry of Science and Technology – in 1988 established primary administrative responsibility for lab animal science in China via the Statute on the Administration of Laboratory Animals.  Takes precedence over provincial or local regulations.  

· Statute on the Administration of Laboratory Animals: approved by China’s State Council in 1988 – is the highest policy and regulates every aspect of lab animal procedures

· PDST: Provincial Department of Science and Technology – oversees lab animal administration in each province through the provincial AOLA.

Quality control

· All experimental animals must be certified lab animals, and species, stock, strain, genetic background, microbiological control and license must be known.

· There are 93 standards for lab animal quality control covering 5 areas: microbiology, genetics, feedstuff, facilities/environment, SPF chickens.  

· Provinces, cities, and larger companies may also enforce additional standards.

· A national lab animal quality control network determines requirements for lab animal quality monitoring centers and is subject to MOST regulations.

· All institutions must be accredited and obtain a breeder or user license before handling or producing lab animals.  Licenses are registered by MOST and administered by PDSTs, which review license holders annually through site visits.

· All lab animals are subject to isolation and quarantine before entry into buildings or labs; vaccination, if applicable, must be in accordance with Ministry of Agriculture (MOA) regulations.  

Breeding centers

· Seed centers breed animals (“founders”) for purposes of expanding a line.  In addition, these centers manage lab animal seed resources in China and regulate import/export of lab animals.

· There are three MOST regulations for operation of lab animal seed centers.  

· Institutions that breed animals must meet the requirements of the national standards.

· Founders and breeders must be recognized strains and bred according to their source, strain and use.  

· The four grades of lab animals are: 1) conventional, 2) clean, 3) SPF, and 4) germ-free.  Mice and rats must be in grades 2-4; GPs, hamsters and rabbits can be any grade; dogs and monkeys are either conventional or SPF.  

· There are national standards for lab animal nutrition, and companies that produce lab animal foods must be licensed.  

· Drinking water provided to lab animals must be fit for human consumption. Animals above conventional grade must be given sterile water, and SPF animals must get filtered and purified water.  

· All bedding must be sterilized.

· The Regulation on the Administration of Genetic Engineering Safety and the Statute on the Administration of Transgenic Organism Biosafety in the Agricultural System focus on biosafety issues related to the use of transgenic animals.  

Animal Welfare

· The Guideline on the Humane Treatment of Laboratory Animals is the first broad animal welfare regulation, established in 2006.

· This guideline, together with four other welfare-related policies, require/state the following: 

· Each institution must have an IACUC.

· Five aspects of animal welfare are described: general requirements, husbandry, experimentation, transport, methods.

· Measures must be taken to 1) protect animals from injury, hunger, thirst, discomfort, pain, suffering, disease and 2) ensure they receive good husbandry and veterinary care and perform natural behaviors.

· Behavioral and psychological needs must be met

· The 3Rs must be considered during every stage of the experiment

· Imported lab animals used for breeding must be registered by MOST

· Quarantine prior to export or following import is regulated by the Law of the People’s Republic of China on the Quarantine of Animals and Plants in Imports and Exports

Staff

· Lab animal institutions must have a qualified manager, vet, scientific staff, and specialized technicians who must adhere to lab animal policies, SOPs and institutional documents.  

· Must get regular health checkups, receive training, and obtain a personal license before handling animals

· Institutions are responsible for training staff

Future directions

· Currently, there is no China equivalent to the US PHS policy, but it is anticipated that this will come soon; this will take welfare into account during the review and approval of research proposals

· CALAS is expected to draft its own lab animal guidelines and determine criteria for different grades of technical training. 

· Varying levels of economic development in the provinces results in varying degrees of effectiveness in implementation of lab animal policies.  Three provinces have strengthened their statutes, with more upcoming in the future.  

· The quality of facilities is higher in the developed provinces, and overall in China the quality has been and will continue to improve.  

QUESTIONS:

1. Define the following: MOST, AOLA, PDST, CALAS

2. What was the first broad animal welfare regulation in China, established in 2006?

3. What government division has primary administrative responsibility for lab animal science in China?  And this responsibility was established with what regulation?

ANSWERS:

1. MOST: Ministry of Science and Technology, AOLA: Administration Office of Laboratory Animals, PDST: Provincial Department of Science and Technology, CALAS: Chinese Association for Laboratory Animal Sciences

2. Guideline on the Humane Treatment of Laboratory Animals

3. MOST; Statute on the Administration of Laboratory Animals

  

Hala et al.  2009.  Validation of a Method for Measuring Sperm Quality and Quantity in Reproductive Toxicity Tests with Pair-Breeding Male Fathead Minnows (Pimephales promelas).  ILAR J 50(4):online ejournal article.  
SUMMARY: The deleterious effects of endocrine-disrupting compounds (EDCs) on male reproduction have been extensively studied and reported. Adverse effects on sperm quality in mammals and fish have been indicated. However, the recommended guidelines for fish do not include an assessment of sperm quality. The aim of this study was to develop a method to assess sperm quality and quantity for use in reproductive toxicity tests in pair-breeding male fathead minnow (Pimephales promelas). A nondestructive method to collect sperm from reproductively active male pair-breeding fathead minnows was developed. The OECD-proposed 21-day fathead minnow test was modified to allow repeated sampling of male fish (3 times/week for 4 weeks) to assess changes in milt volume, sperm concentration, motility, and fertilization success with days post spawn.  Further, fecundity, fertilization, and hatching successes were assessed to determine the effects of handling stress on the reproductive competence of studied fish. No significant changes in milt volume, sperm concentration, or motility parameters up to 6 days after each spawning event were observed in fish sampled three times a week for 4 weeks. Although the repeated sperm sampling regimen caused a significant lowering of spawning frequencies, it did not correlate with effects on fecundity as there were no significant changes in the mean total numbers of eggs laid, fertilization, and hatching successes. “This study confirmed the presence of a stable background of sperm concentration and motility parameters of pair-breeding male fathead minnows under reference conditions. The absence of any inherent “cycling” in the magnitude of these parameters over the spawning period suggests that sperm concentration and motility could be useful measures of male reproductive toxicity at the termination of tests in which pair-breeding males are at varying days post spawn”.

QUESTIONS:

1. 
Why fathead minnow (Pimephales promelas) was used in this study? Because:

a. 
It is an EPA -proposed test species routinely used in the conduct of reproductive toxicity trials with suspected EDCs.

b. 
It is and OECD and NIH -proposed test species routinely used in the conduct of reproductive toxicity trials with suspected EDCs.

c.
It is an OECD-proposed test species routinely used in the conduct of reproductive toxicity trials with suspected EDCs.

d. 
1 and 2

e.
All of the above

2. Why the OECD-proposed 21 day fathead minnow test used in this study was modified?

a.
To avoid the repeated sampling of male fish (3times/week for 4 weeks)

b.
To avoid the repeated sampling of male fish (4 times/week for 3 weeks)

c.
To allow the repeated sampling of male fish (3 times/week for 4 weeks)

d.
To allow the repeated sampling of male fish (4 times/week for 3 weeks)

e.
None of the above

3. The duration of sperm motility observed in this study was much longer than the previously described for other fish species. It is a possible reflection of:

a.
The spawning size of fathead minnows.

b.
The spawning speed of fathead minnows.

c.
The spawning strategy of fathead minnows.

d.
The spawning condition of fathead minnows.

e.
All of the above

4. The results of this study revealed………….and therefore confirm that these parameters could be a reliable endpoint in fathead minnow reproductive toxicity test.

a.
The lack of a significant cycling in the sperm concentration and motility values up to 6 weeks post spawn.

b.
The lack of a significant cycling in the sperm concentration and motility values up to 6 hours post spawn.

c.
The lack of a significant cycling in the sperm concentration and motility values up to 6 days post spawn.

d.
None of the above

e.
All of the above

ANSWERS:

1. c

2. c

3. c

4. c

Kutschka et al.  2008.  A novel platform device for rodent echocardiography.  ILAR e-Journal 49:E1-E7

SUMMARY: Transthoracic echocardiography is widely used in small animal models of cardiac disease in order to evaluate cardiac structure and function. The technique is strongly operator dependent -just as it is in the clinical setting - and therefore subject to variability depending on subject positioning, type of system used and experience of the investigator. In rodents, the acquisition of consistent, robust echocardiographic data is further hampered by the small size of the heart, high heart rates and the uniqueness of rodent anatomy. In addition, there is a paucity of data in the literature detailing the technique for acquisition of echocardiographic images in rodents. The authors describe their attempt to partly fill this gap by developing and detailing a novel platform that allows acquisition of high quality echocardiographic images of rats' hearts. The platform was designed using CAD (Computer-Aided Design) and consists of a flat, rectangular steel frame on which a transparent polyethylene membrane is mounted. The platform is then attached to a boom-mounted robust aluminum frame which allows for the adjustment and fixation of the frame at any desired angle (from 0 to 360 degrees along either the long or short axis). Inhaled anaesthetic can be delivered via a frame-mounted adjustable inlet port and the rat is stabilized on the platform by means of adjustable Velcro strips. The authors tested their new platform on two animal cohorts: 5 healthy adult Sprague-Dawley rats; and 5 Spontaneously Hypertensive rats which had undergone left anterior descending (LAD) coronary artery ligation. They found that the new platform system allowed them to obtain high quality, consistent and reproducible views of the animals' hearts and that it could be easily used by just one operator. Finally, they describe the best positions for obtaining a range of standard echocardiographic measurements and their plans to further validate the new system by using different operators, different strains of rodents and various disease models.

QUESTIONS:
1. 
Which of the following views is normally used for carrying out duplex or Doppler flow measurements across the mitral and aortic valves?

a. 
Parasternal

b. 
Dorsoventral

c. 
Apical

d. 
Lateral

2. 
Which organ tends to obstruct the view of the rat heart by limiting the sonographic aperture available in apical views?

a. 
Lung

b. 
Spleen

c. 
Stomach

d. 
Liver

3. 
In what range was the frequency of ultrasound used in this study?

a. 
5-10 MHz

b. 
10-15 MHz

c. 
15-20 MHz

d. 
20-25 MHz

ANSWERS:

1. 
c

2. 
d

3. 
b 

Agelan et al.  2008.  Refinement in the management of the denervated canine urinary bladder using an abdominal vesicostomy.  ILAR e-Journal 49:E8-E14

Domain 1: Management of Spontaneous and experimentally induced diseases and conditions.

Primary Species: Dog

 

SUMMARY: This study assessed the viability of a permanent cutaneous vesicostomy for management of the neurogenic bladder in canines. This procedure avoids the distress as well as bladder hypertrophy induced by multiple daily interventions to empty the bladder either by catheterization or manual compression. Urine scalding can be prevented by the application of petrolatum ointment. Optimum size of stoma is 3 cm, centered at the apex of the bladder. 

Bladder contractility was assessed post-euthanasia using either methoctramine (a muscarinic M2 receptor antagonist – inhibits carbachol induced bladder contractions) or darifenacin (blocks M3 muscarinic acetylcholine receptor [decreased bladder muscle contractions]) in the presence of carbachol. 

 

Vesicostomy: Surgical creation of a stoma between the anterior bladder wall and skin of the lower abdomen for temporary or permanent lower urinary tract diversions. 

 

Lower motor neuron bladder: Bladder is hypotonic and is always dribbling.

 

Upper motor neuron bladder: Bladder is hyperreflexic and difficult to express. 

 

QUESTIONS:

1. 
Lower motor neuron bladders signs are associated with what segments of the spinal cord?

2. 
What three nerves are responsible for innervation of the bladder?

3. 
What complications does a vesicostomy prevent?

4. 
What human conditions are frequently managed with a vesicostomy?

 

ANSWERS:

1. 
S1-S3 or cauda equina
2.
a) Hypogastric nerve (L1-L4) closes the internal urethral sphincter (alpha innervation) relaxes the bladder wall (beta innervation)

   
b) Pelvic nerve (S1-S3) controls the bladder wall by causing detrussor muscle contraction and the internal urethral sphincter to open (parasympathetic). Also supplies sensory innervation to the bladder.

    
c) Pudendal nerve (S1-S3) (motor innervation) keeps the external urethral sphincter closed. 

3. 
Ureteral reflux, hydronephrosis, premature death after renal failure.

4. 
Swelling of the prostate, traumatic disruption of the urethra, congenital defects of the urinary tract, obstructions such as kidney stones, and cancer. It is also a common treatment used among spinal cord injury patients who are unable or unwilling to use intermittent catheterization to empty the bladder, and cannot otherwise void due to detrusor sphincter dyssynergia.

 

Khan and Umrysh.  2007.  Improving animal research facility operations through the application of lean principles.  ILAR e-Journal 48:E15-E22

Domain 3:  Animal Care; Task 2:  Manage or provide indirect management/oversight of animal husbandry programs; Task  3:  Manage or provide indirect management/oversight of laboratory animal facilities
 

SUMMARY: The major functions performed in an animal facility are: animal handling and manipulation, movement of materials, and sanitation and sterilization of the environment. Making sure these procedures are performed safely and the safety of the personnel involved are also major concerns of any institution. The effective management of both the animal and material movement is a major factor in facility design and operation. There are many factors that are similar between manufacturing and animal facilities. These factors are; material quality, safety and flow. Storage, purchasing of material, inventory room capacity, product flow and bottle necks are common to both industries.

 

Lean manufacturing principles were first developed by Toyota  Motor Corporation and became know as Toyota Production Systems (TPS). TPS empowers employees to continuously improve the processes for which they are responsible with the aim of identifying and eliminating munda (product waste). There are 7 types of product waste: overproduction waste, overprocessing waste, movement waste, transportation waste, waiting waste, inventory waste, defect waste. The goal of TPS is to create a process with as little waste and as much value-added activity as possible.

Once the "value stream" was identified workshops were implemented. The first workshop introduced the "5S" a visual organizational tool- sort, straighten, shine (sweep), standardize, and sustain. The kiazen (long term betterment) board was developed to indicate the rate of changes. Finally, a kanban (term for symbol or sign) was implemented to ensure materials are available- just in time.

 

With the implementation of lean processes it is common to see higher levels of employee moral, quality, customer service and reduced costs in a properly functioning lean organization.

 

QUESTIONS:

1. 
The goal of TPS is to create a process with as little waste and as much value-added activity as possible.   True or False.

2.  
With the implementation of lean processes ,  it is common to see higher levels of employee moral, quality, customer service and reduced costs in a properly functioning lean organization.  True or False

ANSWERS:

1. 
True

2. 
True

Salvarrey-Strati et al.  2007.  The influence of enrichment devices on development of osteoarthritis in a surgically induced murine model.  ILAR e-Journal 48:E23-E30

Domain 4: Animal Care, K11: environmental causes of physiological alterations in animals and their effects on research

Domain 3: Research, K3: animal models

Primary Species – Mouse (Mus musculus)
SUMMARY: The primary aim of the study was to determine the effects of three types of environmental enrichment devices (shelters) on the severity of osteoarthritis induced by surgical destabilization of the medial meniscus.  They compared three devices: the Shepherd Shack (cellulose-based tent-like structure), the Techniplast mouse house (transparent red plastic  triangular house with openings in the side and top), and a PCV tube.  They recorded activity in the light and dark cycle and compared activity and osteoarthritis score across all three groups.  They found that the mice were significantly less active with the Shepherd Shack compared to the other two houses.  These results correlated with a significantly lower osteoarthritis score in this group compared with the other two.  It is important to understand that changing environmental conditions can have a significant effect on research outcomes.  

QUESTIONS:
1. How was osteoarthritis induced in this model?

2. What are some of the disadvantages of the PCV tube as an EE device?

3. Which device resulted in the least activity?

4. The authors used a Safranin O/Fast Green histologic stain to evaluate the degree of osteoarthritis.  With this stain, what color is normal cartilage, and what color is bone?

ANSWERS
1. Unilateral transection of the medial meniscotibial ligament

2. It doesn’t allow for nest-building, is not translucent, does not allow for all five mice to sleep inside at the same time,  is more rigid and non-manipulable so the mice cannot have as much control over their environment as with other devices, and increases activity to a level that is likely abnormal

3. Shepherd shack

4. Safranin O stains the proteoglycan of normal cartilage pink/red and Fast Green stains bone and other nonproteoglycan tissues blue/green.

                                                                                                                             

Mann and Prentice.  2006.  Verification of IACUC approval and the just-in-time process.  ILAR e-Journal 47(2):E1-E18

Domain 5: Regulatory Responsibilities; Task 6: Review protocols and provide advice to investigators and the IACUC

SUMMARY: PHS Policy requires IACUCs to review and approve the animal care and use aspects of grant proposals submitted for funding.  Specifically, the 1986 PHS Policy requires that “Applications or proposals covered by this Policy from institutions which have an approved Assurance on file with OLAW shall include verification of approval by the IACUC of those components related to the care and use of animals…”  For competing applications or proposals, verification of IACUC approval may be filed at a time not to exceed 60 days after the proposal application deadline.  In 2002, a just in time process was begun to allow verification of IACUC approval to be submitted upon request from the PHS.    The PHS issues the request for approval verification when it determines that a grant proposal is likely to be funded.  The authors conducted an online survey to determine the impact of just in time review on IACUCs.

QUESTIONS:

1. According to the PHS Policy, which of the following is responsible for comparison of animal care and use protocols and grant proposals involving vertebrate animals?
a. IACUC

b. Attending veterinarian

c. Institution

d. The PHS policy is silent on this issue

2. As defined by the PHS, just in time review permits for which of the following?

a. Verification of IACUC approval must be submitted simultaneously with the grant proposal application

b. Verification of IACUC approval must be submitted at a time not to exceed 60 days after the proposal application deadline

c. Verification of IACUC approval may be submitted only after an absolute and final determination is made on funding status but prior to release of the award to the institution

d. Verification of IACUC approval is submitted upon request from PHS when it is determined that a grant proposal is likely to be funded

ANSWERS:

1. A

2. D

