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Baldo et al. Liquid chromatography tandem-mass spectrometry (LC-MS/MS) and dried blood spot sampling applied to pharmacokinetics studies in animals: Correlation of classic and block design, pp. 125-134

Domain 3: Research

Primary Species: Rabbit (Oryctolagus cuniculus)
 

SUMMARY: The objective of the study was to compare a dried blood spot (DBS) technique to the conventional plasma protein precipitation technique in a relative bioavailability study, performing pharmacokinetic (PK) analysis of blood collected from rabbits treated with phenytoin. In addition, the classic PK study design with repeated large volume blood collections from each individual animal was compared to the block design using a large number of grouped animals with fewer blood collections performed per group and at different time points. Young New Zealand rabbits were sedated and administered two formulations of phenytoin tablets (100mg) in a randomized, two-period crossover design, with a 14-day washout period between doses. Blood was collected from these animals at a number of post-dose time intervals; 30uL of blood was spotted onto DBS cards and allowed to dry at room temperature and remaining plasma samples were centrifuged and frozen prior to analysis. Blood analyses compared between groups (plasma vs. DBS and classic vs. block) included Cmax, Tmax, and AUC0-t; additional analyses were performed for technique and procedure validations.  Cmax, Tmax, and AUC0-t results were found to be highly comparable between the plasma protein precipitation and DBS techniques. Cmax and AUC0-t were also highly comparable between the classic and block study designs. Tmax differed between the classic and block study designs, possibly due to fewer samples collected per individual animal in the block design and the sensitivity of the parameter. Results indicated that by using the DBS sampling technique combined with the classic experimental design, PK analysis may be accurately performed using smaller blood volumes, and therefore a smaller number of animals can be used for study performance.

 

QUESTIONS
1. 
What are the advantages of using the dried blood spot technique as a blood sampling method for analytical procedures?

2. 
What is the recommended maximum volume of blood to be spotted into DBS cards in order to achiever homogeneity of drug distribution and minimize the chromatographic effect?

 

ANSWERS
1. 
Non-invasive, minimal chance of sample contamination, anticoagulant not required, small sample volume, stable analyte matrix, low shipping cost

2. 
30 uL (although study states that 20uL, 30uL, 40uL, and 50uL were acceptable in terms of accuracy and precision, and that 10uL was not acceptable)

 

ORIGINAL ARTICLES

Smith et al. PREPARE: guidelines for planning animal research and testing, pp. 135-141

Domain 5:  Regulatory Responsibilities

K8:  Responsible Conduct of Research

SUMMARY: There has been great concern about the quality, lack of reproducibility, and lack of translatability regarding animal based research.  Hence, guidelines have been developed to help facilitate good research.  The purpose of this paper is to provide planning guidelines, known as "PREPARE":  Planning Research and Experimental Procedures on Animals:  Recommendations for Excellence.  These serve a comparable role to reporting guidelines - ARRIVE.  Planning guidelines are applicable to all types of animal research and testing, including field studies.  PREPARE addresses needs of all stakeholders in the research endeavor (animals; caretakers; technical staff; scientists; managers; funding bodies; regulatory authorities;  etc.).  Authors cite a reference which provides a detailed discussion of these guidelines:  https://norecopa.no/PREPARE.

PREPARE covers 3 broad areas, which are delineated into a total of 15 main topics.  Formulation of the study; Dialogue between scientists and the animal facility; and Quality control of the components in the study are the 3 general areas.  Within the study formulation, literature searches; legal issues; ethical issues/ humane endpoints; and experimental design / statistical analysis are main topics.  For dialogue between scientists and the animal facility, objectives, funding and division of labor; facility evaluation, education and training, and health risks / waste disposal / decontamination are the main topics.  For study quality control, test substances and procedures; experimental animals; quarantine and health monitoring; housing and husbandry; experimental procedures; humane euthanasia, release, reuse, or rehoming; and necropsy are the main topics.  Some of these topics overlap, and some may not be relevant to all projects.

Authors hope that PREPARE guidelines will focus scientists' attention to the range of factors that need consideration at the planning stage of studies.  It is anticipated that this will increase scientific validity, reproducibility, and animal welfare.  These guidelines provide a detailed, pertinent checklist which reduces risk of problems once studies have begun.

QUESTIONS
1. List the Russell and Birch 3R's.

2. ___________ is a "planning guideline" for research; whereas __________ is a research "reporting guideline."

3. List some topics that PREPARE guidelines cover.

ANSWERS
1. Replacement, reduction, refinement

2. PREPARE = planning; ARRIVE = reporting

3. Literature searches; Experimental design and statistical analysis; Ethical issues, harm-benefit assessment and humane endpoints; Education and training; Health risks; Test substances and procedures; Quarantine and health monitoring; Housing and husbandry; Experimental procedures; Necropsy

Schuster and Pang. Forced-air pre-warming prevents peri-anaesthetic hypothermia and shortens recovery in adult rats, pp. 142-151

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

Task 1. Prevent spontaneous or unintended disease or condition.

TT1.9. Pharmacology with emphasis on drugs used to treat spontaneous or induced disease (e.g., indications, use and contraindications of drugs; adverse reactions; adverse interactions; mechanisms of action; species-specific toxicity), and drugs used to induce disease (e.g., azoxymethane to induce neoplasia, or DSS to induce colitis).

Primary Species: Rat (Rattus norvegicus).

SUMMARY

Introduction-Problem-Interest: Hypothermia during general anesthesia is caused by impaired thermoregulation and it begins with the induction of general anesthesia being difficult to reverse once established. In contrast to the large literature on peri-anesthetic hypothermia in humans, there are relatively few studies in laboratory rodents.

Hypothesis: Pre-warming rats prior to anesthesia with forced-air warming would prevent peri-anesthetic hypothermia and would speed recovery. 

Aims: To compare the effect of different temperature management strategies on peri-anesthetic core body temperature in rats and a secondary it was to compare rectal, skin, and tail temperature measurements as proxies for core temperature.

Animals: Eighteen adult male and female SD rats.

Material and Methods
Study Design - The experiment consisted of two phases: surgical implantation of the telemetric temperature capsule followed by the hypothermia experiment. 

Telemetric Temperature Capsule Implantation

(1) 
Anesthesia: Each rat was given buprenorphine (0.03 mg/kg SC) and meloxicam (2 mg/kg SC) 30 min before the induction of general anesthesia with isoflurane. The rats were then placed in dorsal recumbency and anesthesia was maintained with isoflurane (vaporizer setting of approximately 1.75%) delivered through a nose cone. 

(2) 
Surgical Procedure: A laparotomy was performed through a midline incision (approximately 15mm long) and the capsule was inserted into the abdomen. 

Hypothermia Experiment - Three treatment groups: no-warming (NW), limited-warming (LW), and pre-warming (PW). Baseline temperatures for all animals were calculated by averaging the capsule temperatures between 08:00 and 18:00 h on the day before surgery. NW group- rats placed on the surgical table for the 40 min anesthetic period, with no external heat source provided;  LW group - 40 min of anesthetic period on the heat pad as that used for surgery, set at 40 °C; PW group - The anesthesia induction chamber was preheated for 20 min with warm air delivered from a forced air warming system at the highest setting (43 °C).

Results: The results presented here show that: (1) PW raises core temperature, and prevents hypothermia during and after anesthesia; (2) LW is effective at maintaining core temperature during anesthesia, but with a risk of hypothermia during recovery; (3) warming before or during anesthesia, or both, results in a shorter recovery period; (4) proxy measures of core temperature vary considerably in accuracy and agreement; and (5) the NW group was hypothermic (11% temperature decrease) during anesthesia.

Conclusion: This study shows that peri-anesthetic warming through PW and LW strategies was effective in preventing hypothermia during the anesthesia period. Rectal temperature recordings underestimated core temperatures by 0.9 °C with narrow limits of agreement. In contrast, neither skin nor tail temperatures provided acceptable approximations of core body temperature.

 
QUESTIONS
1. 
True or False. Hypothermia is a common side-effect of general anesthesia in mammalian species and prolongs anesthetic recovery.

2. 
The incidence of peri-anesthetic hypothermia is estimated to be between:
a. 
Peri-anesthetic incidence is within 53 and 85% in humans

b. 
Post-operative incidence is approximately 80–97% in dogs

c. 
Post-operative incidence is approximately 97% in cats

d. 
All of them are true

3. 
True or False. Peri-anesthetic hypothermia may negatively affect experimental outcomes and data quality.

4. 
In humans, small decreases (1 °C) in core body temperature during anesthesia are associated with. a host of side-effects, including:
a. 
Surgical site infection and impaired clotting

b. 
Morbid cardiac events and impaired drug metabolism

c. 
Increased anesthesia recovery time

d. 
All of them are true

 

ANSWERS
1. 
False. Hypothermia is a common side-effect of general anesthesia in mammalian species and prolongs anesthetic recovery.

2. 
d. All of them are true

3. 
True

4. 
d. All of them are true

Khoo et al. Local anaesthetic refinement of pentobarbital euthanasia reduces abdominal writhing without affecting immunohistochemical endpoints in rats, pp. 152-162

Domain 2:  Management of pain and distress; Task 1: Minimize or eliminate pain and/or distress

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Pentobarbital euthanasia is probably the least controversial method of euthanasia for laboratory rodents, but its high pH can cause irritation and pain during intraperitoneal injection. The use of the local anaesthetic Lidocaine has been reported previously and the present study aimed to replicate the previous findings using the rat grimace scale, abdominal writhing, defecation, ultrasonic vocalisation and c-fos staining. Results show that addition of Lidocaine significantly reduced the duration of abdominal writhing and defecation during euthanasia without affecting the efficacy of Pentobarbital (no impact on latency to immobility) or immunohistochemical staining for c-fos. There was no difference in the facial grimace score between both groups. Ultrasonic vocalisation was only recorded from 2 out of 24 rats which can potentially be explained by pentobarbital’s anxiolytic effect counteracting any distress that might be caused during euthanasia. Bupivacaine also reduced the duration of abdominal writhing.

In conclusion Euthanasia by pentobarbital does not cause high levels of distress to rats as assessed by the rat grimace scale but it does cause abdominal discomfort which can be reduced by adding a local anaesthetic. Lidocaine is the anaesthetic of choice because of its fast onset of action, but Bupivacaine may also be effective if lidocaine is unavailable.

 
QUESTIONS
1. 
What is the pH of Pentobarbital and other barbiturates?

a. 
2.5

b. 
5.5

c. 
7.0

d. 
10.5

2. 
True or False? A recent study found not difference in the rat grimace scale scores of rats euthanized with either Pentobarbital alone or Pentobarbital + Lidocaine

3. 
True or False? A recent study found both Lidocaine and Bupivacaine reduced the duration of abdominal writhing (an indicator of abdominal pain)

4.
True or False? Adding Lidocaine to Pentobarbital during Euthanasia prolongs the latency to immobility

 

ANSWERS
1. 
d

2. 
True

3. 
True

4. 
False

 

Ten Have et al. Characteristics of a Pseudomonas aeruginosa induced porcine sepsis model for multi-organ metabolic flux measurements, pp. 163-175

Domain 3:  K3 - Animal models (spontaneous and induced) including normative biology relevant to the research (e.g., background lesions of common strains)
Primary Species: Pig (Sus scrofa)
 

SUMMARY: For nutritional therapies in sepsis, an optimal animal model to study metabolic responses in the hyperdynamic septic state should be clinically relevant, controlled, and performed in the conscious state. It should also have a potential therapeutic window, with the possibility for studying multiorgan metabolisms. For this model, the first consideration is that the septic state in the animal model should not exceed severe sepsis. Therefore, septic shock models without potential therapeutic windows would not be valid. Induced sepsis should start with invasion of the blood stream by microorganisms, usually bacteria. It has been indicated that animal models using live bacteria are the most clinically relevant models.

The metabolic measurements should preferably be done in a conscious state because it is more clinically relevant and translational.

In addition, anesthetic management in sepsis presents challenges, and interferes with metabolism, (e.g. down regulation of gut movements, detoxification activity of anesthetics by the liver).

The aim of the authors was to characterize in detail the response in hemodynamics, blood gases, clinical chemistry, inflammation and organ plasma flows in a new Pseudomonas aeruginosa (PA)-induced septic instrumented porcine model. They  modified a widely used, high dose bacteremia porcine septic shock model to obtain a controlled hyperdynamic conscious sepsis model by administrating the bacteria intravenously at a low dose via continuous infusion, while simultaneously preventing low blood pressure by fluid resuscitation. PA was used as it is one of the most frequently isolated bacteria in sepsis in humans.

Twenty-seven female Yorkshire crossbred with an average body weight (bw) of 20–25kg were used.

Anesthesia was induced with an intramuscular injection of a mixture of telazol, ketamine and xylazine (PigMix, dose 0.4mL/kg bw). With the subsequent intubation of the animal, general anesthesia was started and maintained with isoflurane (2% mixture with oxygen). Via an ear vein cannula, flunixin meglumine 2mg/kg bw was administered as analgesic and lincomycin–spectinomycin mixture (lincomycin 5mg/kg bw, spectinomycin 10mg/kg bw) was administered as a prophylaxis. The animal received 500–1000mL Ringer’s lactate during the surgery to maintain its blood pressure and fluid balance.

During midline laparotomy, a catheter was inserted into the abdominal aorta for blood sampling over time, and to monitor mean arterial pressure (MAP). An inferior caval vein catheter was inserted, enabling administration of post-surgery medication and experiment-related infusions. A second arterial catheter was inserted just before the bifurcation, and a splenic vein catheter was inserted to allow infusion of para-aminohippuric acid (PAH) for plasma flow measurements. A Swan Ganz catheter (5 Fr, #132F5; Edwards Life Sciences, Irvine, CA, USA) was inserted via the right jugular vein to monitor mean pulmonary arterial pressure (MPAP). The position of the tip of the Swan Ganz catheter was determined following the pressure readings when the catheter was pushed through the right atrium and ventricle. Additionally, an extra caval vein, a portal vein, and a hepatic vein catheter were inserted for multi-organ blood sampling.
The experiment started after a recovery period of 7–10 days post-surgery. These animals were then allocated to the PA group or the control group in a randomized fashion.

Basal blood pressures, plasma flow, blood gas, clinical chemistry and inflammatory data (pre-septic period; t¼2h to 0h) measurements were started 4–6h after the last food intake (half of the daily amount: 0.5kg). No food was administered during the rest of the experimental period (18h). At t¼0h bacteremia was induced by starting the continuous intravenous infusion of PA.

General appearance (alertness, breathing) was monitored and recorded continuously. Multiple blood samples were taken over time (see details in the following section). At t¼18h the animals were euthanized.

Of the 27 animals, five animals were lost due to intestinal complications (ileus, ascites or peritonitis) during the recovery phase from the catheter implantation surgery. However, no animals were lost during the surgery and the PA experiment.

animals started shivering between 1 and 2h after the start of PA infusion, deeper breathing (less frequent) started between 4 and 6h, animals were generally calm but still alert. When needed, PA infusion was stopped between 7 and 18h (average 14.5h) after the start of the infusion to prevent any septic response from developing further into an acute septic shock. Thirteen animals with PA (PA group) and nine animals without PA (control group) completed the study.

The initial increased peak in heart rate was parallel to that of the MPAP up to 6h. The average temporary stop of PA to limit the increase of the right ventricular afterload16 infusion lasted 18.5min. MPAP decreased slowly between 2 and 3h after the start of PA infusion. The heart rates showed a biphasic pattern: an initial peak in the first 5h and subsequent increase that showed a stable tachycardia after 10h. MAP data revealed an initial hypertension phase in the first few hours, followed by a decrease after 5h. MAP data was kept stable at between 75 and 82mmHg (hypotension) after 10h, compared with between 102 and 113mmHg in the controls. Body temperatures increased within a few hours after the start of PA infusion and reached a maximum after 4h, followed by a gradual decline. No hypothermia was observed throughout the study.

Arterial and venous oxygen saturations were kept within normal ranges. Efficiency of pulmonary gas exchange (average PaO2/ FiO2 >300) was comparable between the groups.

The venous pCO2 and HCO3 were lower than normal in the sepsis group, the resulting pH was expectedly higher; however, both were still within the normal range at t¼18h.

Baseline plasma flow was not different between the control and PA groups.
Metabolic parameters, i.e. total protein, albumin, and globulin concentrations, cholesterol, as well as calcium decreased in the PA group. Creatinine phosphokinase (CPK) levels, an indirect marker of muscle degradation, and lactate concentrations were increased. The energy parameter glucose reached its lowest value at t¼12h.

Urea (marker of protein metabolism and kidney function) and creatinine levels as well as urea/creatinine ratio were elevated. The liver degradation parameters alanine aminotransferase (ALT) and gamma-glutamyl transferase (GGT) were not altered, but aspartate aminotransferase (AST) and alkaline phosphatase (ALP) were increased.

No increases in inflammatory cells were found in the jejunum and ileum, although in the jejunum villous damage was found in both the control and the PA animals. The vacuolization and irregular/blunted villi in the jejunum were more commonly present and severe in the PA animals.

Moderate overall flattening of ileum villi occurred in the PA animals. In the liver, fatty change and mild influx of inflammatory cells around the central vein were observed in the PA animals.

IL-6 data did not change during PA administration. CRP values were lower after 17h of PA administration, even after compensation for the decrease in total protein in plasma.

Physiological and pathophysiological responses of pigs are highly comparable with humans, therefore described responses (equating to changes in absolute values) of human SIRS criteria can also be used for pigs.

This means that the acute septic response of the chosen rate of PA infusion could be controlled by monitoring the hemodynamics and general appearance (alertness, breathing) of the animals during PA infusion. Sepsis was induced within 6h after the start of PA infusion. During this initial phase of sepsis, the authors observed that it was necessary to carefully monitor MPAP and heart rate in the first 2h to prevent deep, unrecoverable septic shock. They also found that stopping the PA infusion for a few minutes was sufficient to stabilize the animals.

A severe sepsis state is characterized by one or more organ dysfunctions. The authors found that, despite fluid resuscitation, pronounced hypotension, tachycardia and a decreased PDV plasma flow were present, indicating a disturbed cardiovascular function. The decreased PDV flow could be responsible for the injured jejunal and ileum mucosa tissues. In particular a potentially compromised PDV microcirculation can result in a decreased absorption capacity/gut metabolism due to mild/moderate damaged villi.

The respiratory system showed no arterial hypoxemia therefore, no mechanical ventilation was needed, as was confirmed by the absence of DAD in the lung tissue.

The tissue perfusion parameter lactate revealed hyperlactatemia (>1mmol/L) according to the human criteria, but for a pig it is still within the normal physiological range. Therefore, the authors conclude that tissue perfusion was changing in the PA group, but the change was not physiologically meaningful.

Acute kidney failure, as reflected by a substantial increase in the creatinine systemic plasma level, was not observed in the present model.

The fact that we did not find any change in the arterial PAH concentrations, used for organ plasma flow calculations, confirms that renal function was not compromised in the present sepsis model. Although ALT and AST are both biomarkers for liver injury, ALT is more liver-specific. Increased AST alone indicates that there is extrahepatic injury (for instance in skeletal muscle) and fits with the increase of CPK (muscle degradation marker). We concluded that there were no indications of acute hepatic dysfunction.

Therefore, it is concluded that we have developed a sepsis model characterized by a severely compromised function of the cardiovascular system, and a mildly compromised function of the PDV by infusing PA.

Severe sepsis was established between 12 and 18h after starting the PA infusion. Furthermore, we observed several changes in clinical parameters independent of the presence of sepsis, which were potentially induced by fluid resuscitation indicating that the control group was crucial in discriminating between sepsis and non-sepsis-related changes.

A clinically expected systemic WBC response to PA (an initial decrease of total WBC but was quickly attenuated by a stimulated increase in availability of granulocytes) was observed. However, this was not accompanied by a clear cytokine (IL-6) and acute phase protein (CRP) response between 12 and 18h.
IL-6 and CRP responses to PA in the pig over time are a result of the amount/ strain/route of PA administration and the subsequent complex interaction of multiple host and microbial factors. Therefore, this can be highly variable between different studies and between animals.

Overall, we can conclude that the model described in the present study showed a clinically relevant inflammatory response in the first 6h.

Nutritional intervention can be beneficial and be of high clinical value in severe sepsis, in contrast to those in a septic shock state. (Supplemental Table 2). Therefore, we concluded that with these metabolic characteristics, the presented PA model, with the implanted catheters to ensure the possibility of measuring metabolism across organs,23,24,26could be very useful for preclinical nutritional research in severe sepsis.

The limitations of this model are: The relatively young age of the studied pigs cannot represent metabolic implications seen in adult pigs. However, the gastrointestinal tracts in these animals was already mature. Therefore, it is possible to translate the metabolic findings to a broader age range. Finally, only the initial phase of severe sepsis has been represented. This means that results cannot be easily translated to a recovery phase in sepsis. Finally, though PA is a clinically relevant bacterium in sepsis, it is not the only bacterium that can cause sepsis. When comparing other live bacteria used to induce severe sepsis in pigs, the pathophysiology of a single dose of Gram-positive Staphylococcus aureus in a conscious pig model showed slightly different patterns in its hyperdynamics, and a late (after 18h) cytokine response. A similar late cytokine response was observed in a mixed bacterium model (peritonitis created by intraperitoneal autologous fecal inoculum). Therefore, we can conclude that although metabolic data are lacking from these models, it is highly likely that the metabolic results from the present PA severe sepsis model can be translated to general severe sepsis.
  

QUESTIONS
1. According to literature, from which percentage muscle mass loss is incompatible with survival in sepsis:

a. >10%

b. >25%

c. >50%

d. >60%

2. T/F. In sepsis, pain is not a primary symptom. Therefore, it is acceptable to measure metabolism in a conscious state as long as the animal is not in shock.

3. Diagnostic criteria for sepsis include a documented pathogen plus a number of SIRS (systemic inflammatory response) abnormalities, which is: 

a. One

b. Two

c. Three

d. Only the pathogen in blood

4. T/F. The increase in the right ventricular afterload is likely related to the release of proinflammatory mediators and immunoreactive endothelin1

5. T/F. Serum amyloid A (SAA) could potentially be a more sensitive alternative for CRP 

6. Which of the following IS NOT a sepsis-related metabolic change? 

a. Protein breakdown
b. Hypocalcemia
c. Hypoglycemia
d. Hypocholesterolemia
ANSWERS
1. b
2. T

3. b
4. T

5. F

6. c
 

 

Bujok et al. Sheep model of haemodialysis treatment, pp. 176-185

Domain 3: Research

Primary Species: Sheep (Ovis aries)

 

SUMMARY: End-stage renal disease is a serious health problem worldwide. Haemodialysis (HD) patients continue to experience high morbidity and mortality rates and to suffer a reduced quality of life. More studies on the mechanisms of complications associated with HD treatment are needed. Sheep models involve fewer ethical concerns than dogs and their size and coagulation system is more similar to the human system. The objective was to develop a sheep model of HD. Six adult male Merino sheep were bilaterally nephrectomized. A dialysis catheter was placed into the jugular vein. Animals underwent 10 daily HD sessions. Dialysis adequacy was calculated as the function of the duration of the HD session. On day 12 animals were euthanized. All animals remained in a good clinical state. A sustained significant decrease in red blood cell (RBC) counts, in hematocrit (Ht) and haemoglobin (Hb) level was detected. At the same time, a sustained increase in serum potassium concentrations was detected. In conclusion, bilaterally nephrectomized sheep provide a good model for studying the adverse effects of HD treatment.

 

QUESTIONS (True or False)
1. Sheep raise fewer ethical concerns as a HD model, but dogs have a more similar coagulation system to the human system.

2. A sustained increase in serum potassium concentrations was detected but not hyperphosphataemia.

3. Experiments of longer duration are necessary to determine if this model is suitable for assessing the long-term effects of HD.

 

ANSWERS
1. False

2.
True

3.
True

Tung et al.  Simultaneous detection of multiple pathogens by multiplex PCR coupled with DNA biochip hybridization, pp. 186-195 

Domains 1 and 4

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The present study was conducted with the aim to develop a method to improve the detection of rodent pathogens both in quarantine and regular health monitoring programs within The Agricultural Biotechnology Research Center, Academia Sinica, Taiwan. 

This was potentially thought to replace some of the serologic methods that are available today, such as ELISA (enzyme–linked immunosorbent assay), IFA (indirect immunofluorescence assay) and HAI (hemagglutination inhibition assay), which are considered by the authors to be time consuming and have low sensitivity.

To perform this, multiplex PCR was combined with DNA biochip hybridization; eight primers were designed for seven pathogens (Salmonella enterica, Bordetella bronchiseptica, Mycoplasma pulmonis, Citrobacter rodentium, Ectromelia virus, Murine adenovirus, Minute virus of mice). The reference strain of such pathogens has been commercially obtained and was used as positive control to develop the technique.

Clinical samples (24) were collected from sentinel mice housed in the Core Facility of The Agricultural Biotechnology Research Center.

Biotinylated multiplex PCR products of the above mentioned pathogens were captured on immobilized DNA oligonucleotide probes by DNA-DNA hybridization on a DNA microchip and the hybridized signals were detected by luminescence with a streptavidin-alkaline phosphatase conjugate.

Based on the quality of the results shown in this study, multiplex PCR coupled with DNA biochip hybridization is  a diagnostic tool that according to the authors of the study is sensitive, specific and of easy interpretation and that may be used as a viable tool for rodent pathogen detection.

 

QUESTIONS

1. 
True or False: The aim of this study was to develop a time efficient and economical diagnostic method for the detection of pathogens in the laboratory mice.

2.  
According to the authors of this study, both multiplex PCR and qPCR have three main advantages. Can you name them?

 

ANSWERS

1. 
True

2. 
High sensitivity, high reproducibility, small amount of clinical samples required to be submitted

 

SHORT REPORT
Colpitts et al. Feasibility of transthoracic echocardiographic imaging in non-sedated ovine subjects using a commercial restraint device, pp. 196-199

Domain 3: Research; T3: Design and conduct research

Secondary Species: Sheep (Ovis aries)

 

SUMMARY: The researchers wanted to determine the feasibility of using a commercial restraint device dubbed the “sheep chair” or “sheep hammock” (see below) in minimizing animal stress and the need for sedation while achieving a complete transthoracic echocardiography (TTE). They used 10 male Dorset sheep in the chair and tested for stress. Most TTE in sheep involve sedation to achieve good quality results since most sheep exhibit signs of stress (e.g. struggling, tachypnea, tachycardia, vocalization, etc.) when not sedated.  For TTE, one person handled the sheep while the other performed the ultrasound.  They lifted the sheep into the chair to place the sheep in partial dorsal recumbency with the hind end supported by the “hammock”.  One minute was taken to acclimate and the handler placed a gentle hand on the sheep’s neck and used the other hand to extend the forelimb to provide better access for the ultrasound window.  The single handler contrasts with two to three handlers for standing examination or traditional sheep tipping.  The TTE image quality was sufficient to provide an assessment of cardiac function.  Parasternal imaging planes and apical 4 chamber image planes were sufficient, however, apical 2 and 3 chamber image planes had increased tissue interference and anatomic variability that occasionally results in incomplete structure visualization.  Biventricular assessment was best evaluated from parasternal windows; wall motion abnormalities, wall thickness, and ejection fraction were appreciated.  Apical 4 chamber view: right ventricular chamber assessment and Doppler interrogation of blood flow and annular tissue motion over mitral and aortic valve was achievable.  On serial TTE exams using the chair/hammock showed no long-term adverse reactions based on daily habits and observation by the veterinarians.  Overall, the sheep chair/hammock restraint is adequate for TTE imaging while eliminating the need for sedation and multiple handlers and reducing animal stress.    

 

 
 

QUESTIONS

1. 
What is the device shown above and what is it used for?

2. 
What was the point of this pilot study?

3. 
What are did the authors conclude about the restraint device shown above compared to other methods of cardiac imaging?

 

ANSWERS
1.  
Commercial sheep chair/hammock used for restraint.  The particular product is available from Premier 1 Supplies

2.   To determine whether ultrasounding the heart was feasible in a simple recumbency in this restraint chair

3. 
The authors were able to obtain reliable results using TTE via a parasternal approach while using the sheep chair/hammock and not using sedation, thus reducing the amount of personnel needed to restrain the research subject, eliminating the need for sedation for imaging, and reducing the overall stress of the sheep.[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14][image: image15]
