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Miller and Brielmeier. Environmental samples make soiled bedding sentinels dispensable for hygienic monitoring of IVC-reared mouse colonies, pp. 233-239
Domain 4: Animal Care, Knowledge K12. Environmental monitoring

 

SUMMARY:  There are different ways to perform health monitoring:  direct sampling of colony animals, indirect sampling of soiled bedding sentinels (SBS), or environmental sampling of the IVC or secondary containment. Some have proposed that environmental sampling may be used to replace SBS samples, thereby fulfilling the 3Rs.  This would be advantageous because SBS inefficiently transmit LCMV, Sendai virus, mouse norovirus, Pasteurella pneumotropica, CAR bacillus, fur mites and pinworms.  In this study, the authors hypothesized that testing pooled environmental samples from Techniplast caging would generate more meaningful information compared to SBS during routine hygienic monitoring in different barriers. Autoclaved gauze was fixed to the dirty side of the exhaust air prefilter for three weeks and samples were pooled in a tube for PCR testing of all FELASA agents as well as Hantavirus, CAR bacillus, Klebsiella spp., Paseurellaceae, Pneumocystis murina, Pseudomonas aeruginosa, Staphylococcus aureus, and Proteus mirabilis. Results from dirty bedding sentinels were compared to those from the exhaust air dust testing. One positive finding from SBS monitoring was not detected by air dust testing, while 57 positive findings (64.8%) generated by air dust testing were not detected by SBS monitoring.  These findings indicate that air dust exhaust PCR is superior to (more sensitive than) SBS at detection of agents even at low prevalence.  This information may be useful for institutions with health monitoring programs that are deciding whether to maintain SBS or to consider alternative strategies.  The authors recommend that if air dust exhaust testing is employed, that additional monitoring of sick animals may be needed using classical methods like serology, bacteriology, parasitology, and postmortem analysis.

 

QUESTIONS
1.  
Which is NOT a disadvantage of using soiled bedding sentinels for quality assurance testing

a. 
Increased cost of resources, space, and time

b. 
Uses more animals and does not comply with the 3Rs

c. 
Some agents including viruses, bacteria, and parasites do not transfer well to SBS and therefore they do not have sensitive detection rates

d. 
SBS allow for testing of multiple cages at once and negate direct testing of colony animals

2. 
When using soiled bedding sentinels, there appears to be an optimal age for agent detection. This may be related to

a.  
Younger mice (between 4-10 weeks of age) have more active immune systems with a better ability to seroconvert

b. 
Younger mice have higher parasite burdens and it is easier to detect them

c.  
Older mice have  more active immune systems with a better ability to seroconvert

d. 
Older mice have higher parasite burdens and it is easier to detect them

e. 
Both A&B

f.  
Both C&D

 
ANSWERS
1.  
d

2.  
e

Hoffman et al. A refined and translationally relevant model of chronic DSS colitis in BALB/c mice, pp. 240-252
 
SUMMARY: Dextran sulfate sodium (DSS)-induced colitis models are widely used as models for IBD. However most variants of DSS colitis models result in severe body weight reduction and frequent loss of animals. The aim of this publication was to develop a refined DSS colitis model that reflects inflammation and clinical signs of IBD without extensive weight loss and death. Female BALB/c mice were used.

 

DSS treatment for acute and chronic model was combined with i.p. injections of different drugs:

· Cyclosporine A (CsA)

· Methotrexate (MTX)

· 6-thioguanine (6-TG)

· Dexamethasone (DXM)

· Mesalazine (5-ASA)

· Anti-muTNF-α monoclonal antibody (mAb V1q21)

A clinical score based on weight loss, stool consistency and blood in stool was determined daily. Treatment with CsA and 6-TG reduced the clinical score and reduced inflammation in the colon in both acute and chronic model. In the chronic model different treatment cycles and concentrations of DSS were tested. Many models use pure-water phases, however this publication found that when substituting pure water by a low concentration of DSS to maintain a low-level inflammatory stimulus and lowering the DSS concentration in the exacerbation phase the animals developed characteristic disease without extensive weight loss. 

 

QUESTIONS
1. 
What cells are susceptible to toxicity of DSS?

2.  
How is DSS treatment usually given to induce chronic IBD model in mice?

 
ANSWERS
1.  
Colonic epithelial cells

2. 
Alternating phases of DSS and pure water in the drinking water.

Harikrishnan et al. A comparison of various methods of blood sampling in mice and rats: Effects on animal welfare, pp. 253-264
Domain 1

Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)
 

SUMMARY: This study investigates the effect of different and commonly used blood sampling techniques in mice and rats on animal welfare by comparing and analyzing the physiological effects, behavioral consequences and stress levels in rodents.

Since laboratory rodents are much more often subjected to multiple blood collections during research studies, it is important to refine which method of blood collection causes less stress, tissue damage and affects less the animals’ physiological behavior to improve animal welfare.

Six weeks old rats and mice of both sexes were included in this study.  There were two blood collection times. The effects of the first blood collection time were measured by analyzing faecal corticosterone excretion and home cage behavior which included nesting behavior in mice and sucrose preference in rats. The effects on the second blood collection time were assessed by using open field and plus maze tests in both species. Approximately 1-2 drops of blood were collected on each sampling time with the second blood collection being drawn from the opposing site, if possible. Retrobulbar sinus puncture in rats and mice were performed under general inhalation anesthesia with Isoflurane. For the tail vein puncture mice and rats were placed in a restrainer. Mice and rats were only restraint by scruffing for the sublingual vein puncture and the facial vein puncture. The control groups were handled the same way as their corresponding treatment groups without the blood collections. Nest building behavior was assessed by a modified scoring system 24 hours after blood collections. Scoring from 0-5 was done based on the percentage of nesting pad shredded. This score was added to the number of holes covered with shredded materials. Rats and mice were subjected to elevated plus maze and open field tests after the second blood collection. Faecal  pellets were collected 24 hours post first blood collection. All results were statistically evaluated. None of the blood collections needed repetition, and none of the animals showed clinical signs throughout the study. There was no significant sex difference noticed for the recorded parameters.

The most striking result between mice and rats was the behavioral differences after puncture of the sublingual vein. In mice this blood collection method affected severely their behavior tests, which indicated that this procedure was highly stressful, meanwhile the rats were more affected by the retrobulbar plexus blood collections. Though the retrobulbar blood collection method was still found as the most stressful technique for both species in addition to causing tissue damage to the eye. Among the three techniques of blood collections: the facial vein, the sublingual vein and the retrobulbar method; the facial vein was considered a better choice for mice, because it affected less animal welfare. The tail vein puncture technique demonstrated to affect rats the least.

In conclusion, this study demonstrated that the tail vein puncture and the sublingual puncture were the best choices of blood collection techniques for rats, and that the facial vein puncture was the best method in young mice with the tail vein puncture suggested as the second least harmful procedure.

QUESTIONS
1. 
Which of the following blood collection techniques impacts the least animal welfare in mice?

a. 
Facial vein blood puncture

b. 
Tail vein puncture

c. 
Sublingual puncture

2. 
Which of the following blood collection techniques impacts the least animal welfare in rats?

a. 
Tail vein puncture

b. 
Facial vein puncture

c. 
Sublingual vein

d. 
a + c

e. 
b + c

ANSWERS
1.
a 

2.
d 

Ypsilantis et al. Laparoscopic early pregnancy diagnosis in the laboratory rat, pp. 265-270
Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: In rats, pregnancy can be detected by transdermal palpation of the uterus after days 10–12 post-coitum (pc) with variable sensitivity, and can be confirmed by the birth itself. Recently, ultrasonographic examination was described as a safe and reliable method of pregnancy diagnosis in the rat by day 11 pc, but without offering an accurate assessment of the number of fetuses. For this reason the authors of this publication have evaluate the feasibility, sensitivity, accuracy and safety of a laparoscopic examination of the uterus for early pregnancy diagnosis. Sixty female Wistar rats (Rattus norvegicus), aged 7–8 months and weighing 270–300 g have been used. The day of sperm detection was defined as day 0 pc. Rats were anesthetized with sevoflurane (induction 4% in oxygen in a cage and maintenance with a face mask with 2% in oxygen). With a supine position on a heated-surface operating table a 21G intravenous catheter was inserted intra-abdominally through the umbilicus an intra-abdominal pressure of 5mmHg was obtained with CO2. Two 5mm trocars were introduced transdermally into the abdominal cavity of the rat. The first trocar with an insufflation side port was introduced into the left hind quadrant of the abdomen. The second trocar was introduced into the right hind quadrant of the abdomen at the level of the first trocar. Each rat received enrofloxacin, 10mg/kg, SC and meloxicam, 2mg/kg, SC, single doses. The anesthesia lasted 407 min, pneumoperitoneum 216 min and laparoscopic examination (from insertion of the endoscope to deflation of the peritoneal cavity) 105 min. Recovery from anesthesia was achieved after 148[1]66 s. The maximum postoperative body weight loss was 4.01.8%, while body weight was restored in 3.91.3 days from the day of operation. Uterine horn bulges were detected by day 7. The percentage of false-negative pregnancy diagnosis was 100, 0, 0, 0 and 0% on days 6, 7, 8, 9 and 10, respectively. Fetal counts, when compared with litter size, were found to be underestimated in all animals on day 6, but in none of the animals on days 7–10. On the other hand, fetal counts were higher than litter size on days 7–10. The present study introduced laparoscopic examination of the uterus and demonstrated it to be a safe, reliable and accurate method of early pregnancy diagnosis (day 7) in surviving rat models.

 

QUESTIONS (True or False)
1. 
Rat blastocysts descend to the uterine lumen by day 4 pc, are distributed to the sites of implantation by the end of day 5, and begin to increase in size on day 6.

2. 
In rats, pregnancy can be detected by transdermal palpation of the uterus after days 10–12, by ultrasonographic examination at day 11 pc and by laparoscopic at day 7 pc.

ANSWERS
1. 
T

2. 
T

ter Horst et al. Sufentanil–medetomidine anaesthesia compared with fentanyl/fluanisone–midazolam is associated with fewer ventricular arrhythmias and death during experimental myocardial infarction in rats and limits infarct size following reperfusion, pp. 271-279
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: Induction of cardiac ischaemia/reperfusion (I/R) requires a relative long period of surgical anaesthesia. To avoid unnecessary use of animals, the model in rats requires refinement to minimize fatal loss of animals when ischaemic damage is induced. The importance for the selection of anaesthetic regimen can influence the outcome widely. 
Aim: To select the best agent (sufentanil-medetomidine and fentanyl/fluanisone-midazolam) for use in cardiac I/R rat models, the effect on heart rate and ventricular arrhythmias during 40 min of coronary artery ligation together with the infarct size after three days of reperfusion was evaluated in this study.

Material and Methods: 
Animals: Male rats were used in this study (non-published observations by authors showed a higher lethality in female rats following cardiac I/R). 
Anaesthesia and Analgesia: Animals received subcutaneously using fentanyl/fluanisone (0.5 mL/kg) with midazolam (5 mg/kg) (n = 48) or sufentanil (0.05 mg/kg) with medetomidine (0.15 mg/kg) (n = 47). 
Surgical Procedure: A left thoracotomy was performed between the third and fourth ribs. The left anterior descending artery was ligated using a 6-0 prolene suture. The coronary artery was ligated for 40 min to induce myocardial infarction (MI).  
Ventricular Arrhythmia Assessments: Heart rate according to Einthoven I ECG and ventricular arrhythmias were denoted in accordance with the Lambeth conventions, namely VT, VF and fatal VT. Assessments were recorded during ligation, and infarct size was measured via histochemistry after three days of reperfusion.
Results: In this study it has been shown for the first time that the use of sufentanil-medetomidine anaesthesia in rats is associated with a lower HR and a reduced incidence of ventricular arrhythmias and deaths during 40 min of ligation compared with fentanyl/fluanisone-midazolam anaesthesia and is not associated with death during VF. In addition, the infarct size was significantly smaller after three days of reperfusion in the SM group compared with the fentanyl/fluanisone-midazolam group. Thus, VF occurs less, and the survival rate is higher, when rats undergo cardiac I/R surgery under sufentanil-medetomidine anaesthesia compared with fentanyl/fluanisone-midazolam anaesthesia.

Conclusion: Based upon the results in this study it is recommended that sufentanil-medetomidine anaesthesia should be used for experimental cardiac I/R surgery in rats.

 

QUESTIONS
1. 
True or False. Induction of MI in rodents can be associated with a high mortality rate, due mostly to the development of VF during coronary artery ligation, resulting in the use of a larger number of animals per study.

2. 
Several studies have shown that some opioid receptors are involved in cardioprotection. These suggested receptors are:
a. 
κ-opioids and μ-opioids

b. 
δ-opioids and μ-opioids

c. 
κ-opioids and δ-opioids

d. 
All of them are true

3. 
True or False. Addition of midazolam to fentanyl/fluanisone provides muscle relaxation, and this combination results in a surgical plane of anaesthesia.

4. 
Generally in anesthesia, different agents are combined to provide all of the components of general anaesthesia such as:
a. 
Loss of consciousness

b. 
Analgesia

c. 
Reflex activity suppression

d. 
Muscle relaxation

e. 
All of them are true

 

ANSWERS
1. 
True

2. 
c. κ-opioids and δ-opioids

3. 
True

4. 
e. All of them are true

 

Kandukuri et al. Effect of anaesthetic and choice of neuromuscular blocker on vagal control of heart rate under laboratory animal experimental conditions, pp. 280-291 

Domain 2: Management of pain and distress. TT2.7.
Primary Species: Rat (Rattus norvegicus)
SUMMARY: Neuromuscular blocker agents (NBA) are widely used in research (mechanical ventilation, models involving a thoracotomy). NBA acts on the neuro-muscular plate but also have effects on the autonomous nervous system that could interact with the experimental outcome. In this study, different NBA were tested under general anesthesia in rats. 3-4wo Lewis rats (males and females) were subjected to general anesthesia (urethane or isoflurane) under mechanical ventilation using either pancuronium or cisatracurium (two common NBAs use in animal experimentation). Cardiovascular and autonomous nervous system-related parameters were evaluated under these conditions. Heart rate mean arterial pressure and variation of heart rate were not affected with isoflurane or urethane (under basal conditions, where mechanical ventilation had not started yet). Isoflurane increase variations in systolic arterial pressure and diminished baroreflex function. The use of sympathetic blockers diminished the baroreflex function only in rats receiving urethane. Pancuronium produced tachycardia and had no effect in blood pressure. In contrast, cistracurium decreased heart rate and blood pressure and increased the sympathetic modulation of systolic blood pressure only under isoflurane anesthesia. When cistracurium was used, the Baroreflex function was enhanced with both anesthetic agents.  The use of NBA had various effects on the autonomous regulation of cardiovascular function and should be taken into consideration in the experimental design.

 

QUESTIONS 
1. 
In the autonomous nervous system research, atenolol is used for:

a.
Promotion of sympathetic control

b.
Elimination of vagal control

c.
Evaluate the functionality of vagal pathways on heart rate

d.
Evaluate the functionality of sympathetic pathways on Heart rate

2. 
When studying the control of cardiovascular function in rodents, caution must be taken when using the anesthetic agent because:

a.
Neither urethane nor isoflurane affect the baro-reflex function

b.
Both urethane and isoflurane affect the baro-reflex function

c.
Only urethane affects the baro-reflex function

d.
Only isoflurane affects the baro-reflex function 

3. 
Which is the best combination of anesthetic agent and NBA for its minimal impact on autonomous regulation of cardiovascular function?

a.
Pancuronium – isoflurane

b.
Pancuronium – urethane

c.
Cisatracurium – isoflurane

d.
Cisatracurium – urethane

 

ANSWERS
1.
c
2.
d
3.
d

Bertrand et al. The use of desflurane for neurosurgical procedures in rhesus macaque (Macaca mulatta), pp. 292-299
Domain 2: Management of pain and distress; T3: administration of anaesthesia

Domain 3: Research; T1 facilitate or provide research support

Primary Species: Macaques (Macaca spp.)

SUMMARY: The objective of the present study was to evaluate the suitability of desflurane as an anaesthetic agent for neurosurgical procedures in Rhesus macaques.

Physiologic parameters recorded during anaesthesia (HR, SpO2, RR, EtCO2, blood pressure and T) as well as recovery from anaesthesia (time and quality) were considered.

Fourteen rhesus macaques, both males and females, undergoing major neurosurgery procedures were used. All of them received sedation with IM ketamine (10mg/Kg -1), 100% oxygen for 5 minutes, IM meloxicam (0,3mg/Kg -1), IV propofol to effect and general anaesthesia maintained with desflurane (flow between 0,3 and 11 min-1) mixed with 100% oxygen, together with IV infusion of alfentanil (0,2-0,5 ug kg-1 min-1) and methylprednisolone 5,4 mg kg-1 h-1). At the end of the procedure, IV buprenorphine (20 ug kg-1) was administered.

Recovery from anaesthesia was video-recorded and compared with videos previously taken after six isoflurane and six sevoflurane procedures. It was then evaluated using a clinical scoring system that took into account parameters associated to the following: eye, mouth, body position, ataxia, environment awareness and that has been previously published.

Moderate hypotension was observed in most animals but rapidly managed by administration of fluids or vasopressor agents.

The recovery from anaesthesia appeared to be rapid and smooth in all animals without adverse effects and according to the scoring system, showed a lower score (smoother recovery) compared to isoflurane and sevoflurane.

However, the authors do not report significant difference for the quality of the recovery, in comparison with the two other agents.

The concomitant administration of alfentanil allowed to use a decreased concentration of desflurane in order to maintain a surgical plane of general anaesthesia and helped to avoid a more severe depression of the cardio vascular system.

It has been shown in pigs and children that desflurane shows greater vasodilatory action than iso-and sevoflurane. For this reason, the authors underline that this aspect may limit the use of desflurane in neurosurgical procedures, for the risk associated to intracranial hypertension or systemic hypotension.

 

QUESTIONS
1.
T or F: Cardiovascular stability during neurosurgery is essential to maintain the auto-regulation of cerebral blood-flow and to decrease risks of complications, such as  cerebral ischemia and haemorrhage.

2. 
What is the MAC of an anaesthetic agent?

3.
What does MAP stand for?

 

ANSWERS
1.  
T

2. 
Minimum Alveolar Concentration. It refers to the alveolar concentration at which 50% of patients do not show a motor response to a surgical incision.

3.  
Mean Arterial Blood Pressure. In this study, it was assessed using an oscillometric method with a blood pressure cuff, placed in order to record the blood pressure from the brachial artery.

 

SHORT REPORT
Nicklas and Christensen. Revised taxonomy and nomenclature of rodent Pasteurellaceae: Implications for monitoring, pp. 300-303
 

SUMMARY: Pasteurellaceae taxa can be found in laboratory rodent species, both from healthy and diseased animals. The most commonly described Pasteurellaceae isolated from mice and rats has been Pasteurella pneumotropica. During the last few years Pasteurellaceae taxa from rodents have been tested thoroughly in genetic and phenotypic studies. Based on these studies rodent isolates have been classified into six new genera; Cricetibacter, Mesocricetibacter, Mannheimia, Muribacter, Necropsobacter, Rodentibacter. Previously used names like Pasteurella pneumotropica should not be used.
The new nomenclature has implications for health monitoring of laboratory rodents. Laboratories may still test for both biotypes of Pasteurella pneumotropica. There are primer sets for PCR analysis of the newly described rodent Pasteurellaceae. The testing laboratory should specify the primer sets used to enable proper identification of the Pasteurellaceae species during health monitoring.

 

QUESTIONS

1. 
What is the new species name for Pasteurella pneumotropica (a) biotype Jawetz and (b) biotype Heyl?

2. 
Bootz´s primer set detects

a.
All Pasteurellaceae

b.
Both former Pasteurella pneumotropica biotypes

 

ANSWERS

1. 
(a) Rodentibacter pneumotropicus 

(b) Rodentibacter Heylii
2. 
a

 

Cooke et al. Use of a translucent refuge for Xenopus tropicalis with the aim of improving welfare, pp. 304-307

Domain 3

Secondary Species: African Clawed Frog (Xenopus laevis and Xenopus tropicalis)
 

SUMMARY: Laboratories provide refuge, cover or shading to improve amphibian welfare. Some authors have reported that cover reduces activity, increases growth, egg quality and quantity and reduces aggression and cannibalism.

3-year-old 16 male and female Xenopus tropicalis were used. The first experiment tested preference of refuges typically given to laboratory amphibians: plant pot, PVC pipe and black overhead cover. The second experiment replaced the cover with a laminated red filter. Significant difference was found between the black opaque cover and both plant pot and pipe. X. tropicalis utilize translucent red covers in the same way that they utilize opaque covers. A non-opaque cover allows the staff to observe the frog without disturbing them.

 

QUESTIONS (True or False)
1.
Amphibian facilities provide cover as an enrichment that improves quantity and quality of eggs in Xenopus tropicalis.

2.
Amphibian enrichment can lead to increased aggressive behavior due to fights for enrichment competition.

3.
Xenopus tropicalis shows the same preference towards translucent red covers and opaque covers.

 

ANSWERS
1.
True

2.
False

3.
True

CASE REPORT
Facchini et al. Endodontic treatment of canine teeth in a cynomolgus monkey (Macaca fascicularis), pp. 308-312

Primary Species: Macaques (Macaca spp.)
SUMMARY: This case report describes a case of a bilateral superior canine tooth pulp necrosis in an adult macaque. The diagnosis was confirmed with a skull computed tomography scan. The treatment consisted of a bilateral endodoncy with a coronotomy using rotary nickel-titanium instruments. Clinical recovery of the animal after each surgery was excellent. This approach was innovative and it is believed to improve the quality of root canal treatments delivered to NHPs.

 

QUESTIONS (There can be more than one answer)
1. 
Which of the following statements is/are true regarding tooth fracture or excessive consumption in non-human primates?

a.
Both conditions may occur during the animal lifespan, and are often result in exposure of the pulp cavity, commonly leading to root abscess

b.
Due to their position and dimension, canines fracture more frequently than other teeth

c.
It has been reported that superior canines are often affected by root abscesses, resulting in periorbital swelling of the affected side and/or odontopathic fistula with drainage underneath the eye

d.
The presence of abscess or fistula of the tooth root can be painful, gradually leading to reduced food consumption and weight loss, thus affecting the animal’s wellbeing

e.
The animal may subsequently develop osteomyelitis and sepsis with associated systemic signs

2. 
Which side effects may be avoided by selecting endodontic approach instead of canine tooth extraction?

a.
Teeth drifting

b.
Malocclusion

c.
Osteomyelitis

d.
Skull fracture

e.
Infection of a large open alveolus

f.
General animal’s health and welfare

3. 
Which of the following conditions could cause exposure of the pulp cavity and/or tooth root potentially resulting in pulp necrosis in NHPs?

a.
Excessive dental wear

b.
Caries

c.
Dental trauma

d.
Tooth fracture

e.
Periodontal disease

4. 
Which of the following conditions may be developed as a consequence of worn teeth in NHPs?

a.
Diabetes

b.
Pulp canal exposure

c.
Bacterial contamination

d.
Abscess formation

 

ANSWERS

1. 
a, b, c, d and e

2. 
a, b, c, d, e, and f

3. 
a, b, c, d and e
4. 
b, c, and d
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