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Castelhano-Carlos and Baumans.  The impact of light, noise, cage cleaning and in-house transport on welfare and stress of laboratory rats, pp. 311-327

Primary Species: Rats.

 
SUMMARY: Human interaction and physical environmental factors are part of the stimuli presented to laboratory animals everyday, influencing their behavior and physiology and contributing to their welfare. Certain environmental conditions and routine procedures in the animal facility might induce stress responses and when the animal is unable to maintain its homeostasis in the presence of a particular stressor, the animal’s wellbeing is threatened. This review article summarizes several published studies on the impact of environmental factors such as light, noise, cage cleaning and in-house transport on welfare and stress of laboratory rats. The behavior and physiological responses of laboratory rats and refinements in experimental design are discussed and how these can influence and improve the quality of scientific data. 

QUESTIONS:

1. 
True or False? Soft bedding materials from aspen's woods has shown to cause depression of sleeping time, induction of drug-metabolizing enzyme activity of Sprague-Dawley rat's liver in contrast to wood's from red cedar, white pine or ponderosa pine.
2. 
True or False? Rats are diurnal animals and dim light may trigger a stress reaction.

3. 
True or False? Albino rats have increased sensitivity to bright light since they lack the normal pigmentation of the eyes, and retinal damage has been reported at light intensities greater than 60 lx.

4. 
True or False? A minimum of 210 lx at working height has sufficient light in the room for the health and good performance of personnel.

5. 
True or False? Laboratory rats should never be kept in the same light cycle and intensity for their life period in the laboratory in order to avoid physiological changes and loss of photoreceptor cells.

6. 
True or False? Transient exposure to indirect light of minimal intensity to female Sprague-Dawley during the night period has been linked to incidence of ovarian atrophy.

7. 
True or False? Constant light housing in rats has been used as an experimental model of chronic stress.

8. 
In-house movement (transport) of rats may induce several physiological (endocrine, cardiovascular and metabolic) responses, such as increases in plasma corticosterone, increase in heart rate, increases in haemoglobin and plasma protein, and increase in plasma glucose. 

ANSWERS:

1. 
False. Soft bedding materials from red cedar, white pine or ponderosa pine's wood cause that, whereas aspen does not.

2. 
False. Nocturnal and are better adapted to dim light.

3. 
True. 

4. 
True.

5. 
False. Rats should be kept in that way.

6. 
True.

7. 
True.

8. 
True.
Berger.  Preclinical testing on insects predicts human haematotoxic potentials, pp. 328-332

SUMMARY: The haematotoxic effects caused by xenobiotics must be avoided. The shift from in vitro tests to clinical studies omitting laboratory animals presents very high risks, so using insects as laboratory animals in prescreening tests can be a good option to achieve results and reduce the use of other species as rodents. Moreover, these tests are cheaper than the vertebrate species tests.

There is a great difference between the physiology and morphology of humans and insects, but functions related to the immune system cells are not so different. Another positive point is that the techniques used for human haematology are useful also in insect haematology. We can use the same cytological methods.

The best use for insects could be at toxicological screening before preclinical subchronic and chronic studies. With the results of that screening it could be decided whether a pilot subchronic study with rodents is made or not. 

QUESTIONS: Answer with true (T) or false (F)
1.
Some haematopoietic side-effects produced by the administration of anticancer drugs are tolerated as unavoidable. 

2.
In vitro tests make the screening more expensive, comparing to in vivo test.

3.
The most important haematopoietic organ in the insects is the kidney.

4.
The invertebrates resist much better the chemicals, comparing to the vertebrates.

5.
The main function of granulocytes in the insects is the production of immunoglobulin.

ANSWERS
1.
T 

2.
F

3.
F

4.
F

5.
F

ORIGINAL ARTICLES
Osorio-da Cruz et al.  Vascular ultrasound studies for the non-invasive assessment of vascular flow and patency in experimental surgery in the pig, pp. 333-337
No summary was provided
QUESTIONS:

1.
Vascular ultrasound is a non-invasive method for the assessment of vascular flow and patency. (T/F)

2.
 Ultrasound studies include:

a.
2D anatomic assessment

b.
2D anatomic assessment and M-mode studies

c.
Doppler studies

d.
All of them

3.
Angiography is a non-invasive method providing rapid, safe, repeatable and reliable results. (T/F)

4.
 Which of the following are considered consequences of angiography?
a.
Bleeding

b.
Localized pain at the site of puncture

c.
Stress

d.
Neither of them

e.
All of them

5.
Positive predictive value is the proportion of animals with positive test results which are correctly diagnosed. (T/F)

6.
Angiography allows the study of blood flow characteristics and soft tissues surrounding the area of surgery. (T/F)

7.
Vascular ultrasound allows to study blood flow, soft tissues and to identify stenoses, occlusions and thrombosis. (T/F)

8.
Vascular ultrasound permits a follow-up examination with minimal consequences for the animal. (T/F)

9.
Oedema and swelling around the implanted vascular prosthesis can render ultrasound examination difficult. (T/F)

ANSWERS: 
1.
T

2.
d

3.
F

4.
e

5.
T

6.
F

7.
T

8.
T

9.
T
Murison et al.  Development of perioperative care for pigs undergoing laryngeal transplantation: a case series, pp. 338-343”
 
SUMMARY: Pigs are ideal animal models for airway surgical research, facilitating the successful translation of science into clinical practice. Despite their ubiquitous use, there is a paucity of information on the perioperative care of pigs, especially for major procedures. In a series of experiments to investigate laryngeal transplantation, they combined veterinary and medical experience to develop protocols for perioperative management of pigs, including high dependency care. Novel airway management methods were developed. A pain scoring system was used to direct analgesia use. Fluid balance and electrolytes were monitored closely. Recent animals received a central venous line via the femoral vein two days prior to transplantation to facilitate blood sampling and drug delivery. Intensive monitoring and airway management were required to ensure a successful outcome. Methods for optimal perioperative care are proposed. These results will help future groups wishing to use pigs in airway research, will reduce numbers of animals used and improve animal welfare.
 
QUESTIONS
1. How was pain assessed?
2. Which treatment has been used to manage pain?
3. True or false: To assess mucosal colour/perfusion/condition and to detect and manage crusting or chest infection endoscopy was performed daily using a flexible fibreoptic ureteroscope.
4. True or false: the use of an inner liner tube substantially improved airway management.
5. True or false: Environmental enrichment and interaction with carers were considered important.
 
ANSWERS:
1. By a combination of wound palpation, behaviour and locomotion scoring. Behavioural indices included interaction with carers (e.g. grunting, playfulness), nesting behaviour and appetite. Locomotion was assessed by observing willingness to approach for food and gait when moving within the pen. Wound tenderness was assessed by gently moving the hand near the wound and gently increasing pressure until a response was noted.
2. NSAID treatment: ketoprofen or meloxicam every 24h. In addition, morphine was administered.
3. True.
4. True.
5. True: as pigs are social animals unused to being kept without other pigs.
Flournoy and Mani.  Percutaneous external jugular vein catheterization in piglets using a triangulation technique, pp. 344-349

SUMMARY: Chronic jugular vein or central venous catheterisation has become a commonplace procedure in animal research.  Typically in adult swine chronic catheter placement techniques have involved venous isolation.  More recently guide wire assisted percutaneous techniques have been used to minimise soft tissue and vessel damage. Piglets are becoming more popular as a model due to their small size and immature immune system. However, external jugular veins are typically difficult to catheterise due to their small size. In this paper a technique has been described for catheterisation with a guide wire. The technique involves placing the piglet in dorsal recumbency and finding 3 anatomical landmarks: the caudal ramus of the mandible, cranial manubrium and the greater tubercle of the humerus. In an anaesthetised piglet, an introducer needle was directed through the skin at the centre of the triangle formed by the landmarks. Blood flashback indicated correct placement in the vein. A guide wire was introduced and the introducer removed. A rigid vessel dilator was threaded over the guide wire, advanced and then withdrawn. The central venous catheter was then filled with heparinised saline and advanced over the guide wire to the cranial right atrium level. The guide wire was then removed and the catheter flushed with heparinised saline. Fluoroscopy as used to determine correct placement and the catheter secured to the skin finally with a Statlock device. This technique seems to be a reliable and efficient non-invasive technique for jugular catheter placement. In the series of cannulations done catheters were left in for one week without any infections, occlusion or dislodgements. 

QUESTIONS:

1. T/F. The three landmarks searched for included the caudal ramus of mandible, cranial border of the scapula, and cranial manubrium. 

2.   T/F.  The procedure is easily done in a conscious piglet. 

3.   T/F. A time period of placement of one week showed no adverse sequelae in this study. 

ANSWERS:
1. F- Greater tubercle of humerus rather than scapula. 

2. F- General anaesthesia was used.
3. T

Rickard et al. Characterization of a rodent model for the study of arterial microanastomoses with size discrepancy (small-to-large), pp. 350-356
SUMMARY: The most common cause of failure after microsurgical auto transplantation of tissues is the development of anastomotic thrombosis due to vessel size mismatch. End-to-end anastomotic techniques to manage diameter discrepancy are described but few studies of sufficient sample size are available to direct a choice of anastomotic method.
 
This article describes a superficial caudal epigastric artery (SCEA)/femoral artery (FA) model in the rat to study techniques of anastomosing arteries where the vessel diameter mismatch is small-to-large. The authors create this arterial mismatch by tying off the FA immediately distal to the origin of the SCEA, diverting all flow into the SCEA, and then dividing both the SCEA and FA, giving a large downstream vessel to which a smaller upstream vessel can be anastomosed. This leads to the formation of a clinically applicable small-to-large size mismatch in the region of 1:1.5-1:2.5.
 
Previous models have used an interposition vein graft to create the diameter discrepancy. These models have the requirement of a second anastomosis and the use of large vein grafts from the same animal, which constitutes a potential source of morbidity. In comparison, the new model keeps any compliance mismatch within an arterial range, avoids the need for a second anastomosis and also permits the paired study of technique in one animal, reducing the number of animals needed to answer the research question. Furthermore, the use of larger animals is unnecessary and may be even technically disadvantageous, which could help to cost savings.
 
QUESTIONS: True or false
1. 
The measurement of the distance between the origin of the SCEA and the point in which it will be divided is not important.
2. 
The size of the vessels does not increase markedly with animal weight. 
3.  
The length of FA distal to the SCEA origin is important in the study of anastomotic techniques because of the need for undisturbed distal run-off.
4. 
This technique could be used in all outbred male Wistar strain rats to create the model.
5. 
A statistically significant difference in mean flow rate between left and right femoral arteries was found.
 
ANSWERS:
1. 
False. It is important to measure this length and it should be of 6mm from its origin. It allows blood flow characteristics to settle into a laminar pattern before reaching the anastomosis, and it permits a tension-free anastomosis.  
2.  
True. This observation implies that it is unnecessary to house and feed animals until they are very heavy so a younger 300g animal would suffice.
3.  
True. Regression analysis showed a negative correlation of this length with animal weight, and with the desire for as long a distal FA as possible, a smaller animal would appear also to be better.
4. 
False. An estimated 2% of animals exhibit an anatomical anomaly where the SCEA originates with the PA (popliteal artery) and SA (saphenous artery) as part of an FA trifurcation. This makes the animals unusable.
5. 
True. The implication of this finding is that in a paired study of techniques, blood flow rates following anastomosis must be compared with preanastomotic baseline measurements.
Dickinson et al.  The analgesic effects of oral paracetamol in two strains of mice undergoing vasectomy, pp. 357-361
SUMMARY: This is a study with two objectives: 1) to evaluate the analgesic efficacy of paracetamol (acetaminophen) in mice undergoing vasectomy (abdominal approach) and 2) to assess the value of HomeCageScan (an automated behavioural analysis system) in detecting the behavioural effects of surgery in mice. Two strains (CBA/CaCrl and DBA/2JCrl) with 16 mice each were studied. Groups of 4 mice were randomly assigned to one of the following groups: control (receiving only saline), low dose (65.8mg/kg), medium dose (127.5mg/kg), and high dose (246mg/kg) acetaminophen. The animals were filmed inside the test arena for 40 minutes in two separate occasions: the day before surgery and one hour post-surgery. On the day of surgery, mice were orally dosed with either saline or acetaminophen 30 minutes before the start of the operation.

Pre and post-operative behaviours were then analyzed using HomeCageScan software and compared across treatments and strains. Amongst the 17 behaviours identified by the system, 16 were found to have significantly changed post-surgery in both strains. Some of them had increased (e.g., time spent sleeping, not moving and twitching) whilst others had decreased (e.g., time walking, remain hanging, remain reared up, remain stretched... and also frequency of sniffing, rearing up, jumping, turning). The authors also found differences between the two strains in their respective behaviours pre and post-operatively. For example, CBA/CaCrl mice spent more time sleeping, stretching and turning before surgery than did DBA/2JCrl mice, and the latter displayed a much higher frequency of jumping than did the former. Post-operatively, DBA/2JCrl mice spent significantly more time grooming than did CBA/CaCrl mice, whereas the latter spent more time walking and turning. Perhaps most importantly, the authors found no significant effect of acetaminophen on any of the 17 behaviours in either strain of mice. 
Their conclusions were that the HomeCageScan automated system is a powerful tool for detecting behavioural effects of surgery in mice, that vasectomy in mice does result in post-operative behaviours indicative of pain and that acetaminophen is not an effective analgesic for controlling or alleviating post-vasectomy pain in either CBA/CaCrl or DBA/2JCrl mice.

QUESTIONS:

1.
Which of the following doses is considered an Effective Dose 75 (ED 75) of acetaminophen in mice in acute nociceptive tests?
a.
127.5mg/kg

b.
246mg/kg

c.
500mg/kg

d.
350mg/kg
2. 
Acetaminophen (paracetamol) is considered:

a.
A selective COX-3 inhibitor

b.
A mixed COX-2 and COX-3 inhibitor

c.
A COX-2 inhibitor

d.
None of the above
3.
 Which of the following behaviours as been associated with abdominal pain in mice:

a.
Grooming the area

b.
Sleeping

c.
Rearing up

d.
Rapid contraction of back muscles (twitch)
4. 
Which of the following is FALSE?
a.
Vasectomy in mice can be performed using a scrotal approach

b.
There are commercially available sterile male mice

c.
Vasectomy (abdominal approach) does not seem to cause pain in DBA/2JCrl mice

d.
There are strain differences in pain thresholds and pain behaviours amongst mice
5. 
The development of pain scoring systems in mice is hampered by:

a.
Strain differences in pain perception

b.
Strain differences in antinociceptive effects of analgesics

c.
Observer-induced bias

d.
All of the above

ANSWERS:
1.
b. 
246mg/kg

2. 
a. 
A selective COX-3 inhibitor

3. 
d.
Rapid contraction of back muscles (twitch) 4. c) vasectomy (abdominal approach) does not seem to cause pain in mice 5. d) all of the above

Stehr et al. Charles River altered Schaedler flora (CRASF®) remained stable for four years in a mouse colony housed in individually ventilated cages, pp. 362-370

Domain 4: Animal Care; Task K9, pathogen-free barriers

SUMMARY: Modern husbandry practices emphasize the production and maintenance of specific pathogen-free (SPF) mouse lines. When newly found organisms are deemed significant by the research community, facilities often clean up their colonies by embryo transfer in order to fulfill the new standard. While exclusion of specific agents seems clearly defined, relatively little emphasis is placed on the "inclusion" of commensal microflora. The authors note that differences in the enteric flora of mice can have a great impact on some experiments as well as on the outcome of mouse phenotyping; for example, the differing severity of colitis in interleukin-10-/- mice.

This paper describes the establishment of a colony of germ-free mice inoculated with defined enteric flora. Charles River altered Schaedler flora (CRASF) was used to colonize the G.I. tracts of CD-1 mice housed in individually ventilated cages (IVCs). Subsequently, over 150 mouse lines were introduced to the facility exclusively through embryo transfer using these gnotobiotic CD-1 females as foster moms (Newborn mice are colonized through the feces of their parents by coprophagia). The goal was to establish SPF mice with comparable enteric flora in all mouse strains within the facility. After four years or seven mouse generations, the authors demonstrated using PCR techniques, that mice within the facility maintained SPF status and that the CRASF remained stable. Further, the bacterial strains of CRASF do not induce colitis in IL-10-/- mice; illustrating that sensitive mouse strains could be maintained without apparent phenotype. Colonization of newly introduced mouse strains via embryo transfer by foster mothers was an efficient method for ensuring stable and comparable enteric microflora throughout the facility. 
QUESTIONS:
1. 
T/F. Mice re-derived by embryo transfer can be efficiently “colonized” with enteric microflora from their foster moms. 

2. 
T/F. Enteric microflora can have a great impact on some experiments and phenotypes even when mice are maintained as SPF.

3. 
T/F. The bacterial strains of CRASF induce colitis in IL-10-/- mice. 
ANSWERS: 
1. 
T

2. 
T

3. 
F

Boot et al.  Comparison of polymerase chain reaction primer sets for amplification of rodent Pasteurellaceae, pp. 371-375

SUMMARY: Nowadays it’s important monitoring Pasteurellaeae infections, so it’s one of the most frequently occurring opportunistic pathogenic bacteria in laboratory rodents. The most suitable test seems to be the PCR. In this study 17 strains of rodent Pasteurellaceae were tested by three PCR primer sets. A phylogenetic analysis was carried out also, in which 12 strains were assigned to the Rodent cluster and five to other different clusters. 

The results showed that 2 of the 3 primer sets produced amplicons from three Pasteurellaceae strains; and the other one (Bootz’s primer set) detected all bacterial strains examined. So this study concluded that the PCR test should be used with Bootz’s primer for the monitoring of rodents for all Pasteurellaceae taxa. 

QUESTIONS (True or False)
1.
We can use the same Pasteurellaceae PCR test for both, hamster and mice. 

2.
The aim of this study was to achieve an amplicon that detects a single strain of Pasteurella.

3.
Guinea pig Pasteurellaceae doesn’t belong to the rodent cluster.

4.
Kodjo’s primer set is the most suitable for the monitoring of Pasteurellaceae in Laboratory Animals.

5.
If 3 out 10 samples are positive for Pasteurellaceae PCR, we should also make a culture of the upper respiratory tract to contrast the results.

ANSWERS

1.
FALSE

2.
FALSE

3.
TRUE

4.
FALSE

5.
TRUE

Fukuzato et al.  Morphological study on dental caries induced in WBN/KobSlc rats (Rattus norvegicus) fed a standard laboratory diet, pp. 376-381

Primary Species: Rat
SUMMARY: In previous studies carried out by the same authors, WBN/KobSlc was characterized as a rat strain in which only males began to develop pancreatitis, and then presented with diabetic symptoms. In the course of studying their pancreatic inflammation, molar caries in prediabetic males feeding on a standard diet (CRF-1) widely used for experimental animals was detected. 
The purpose of the authors with the present study was to confirm whether the WBN/KobSlc strain is caries-susceptible to the diet reported to be non-cariogenic, and to examine the effect of a prediabetic condition on their dental caries.

For a morphological study, 25 male WBN/KobSlc rats aged 3.2–7.8 months and 24 females of the same strain aged 3.3–6.6 months were used, along with 10 males and 10 females of 8.2-month-old F344 rats as a control group.

Marked dental caries were detected in the mandibular molars of male and female WBN/KobSlc rats regardless of pancreatitis, although no similar changes were observed in any teeth of the F344 strain fed the same diet. Soft X-ray examination revealed that the caries began in the crown and progressed horizontally and vertically, and that a severe radiolucent lesion extensively expanded to the entire crown, corresponding to a macroscopically deleted molar. The caries had gradually developed mainly in the second mandibular molar from more than 3.5 months of age, while none were seen in any rats before that time. The WBN/KobSlc rats were caries-susceptible even to the standard laboratory diet, and pancreatitis was not directly associated with the onset of dental caries in this strain.

QUESTIONS: Answer True or False
1.
In previous studies of the same authors ,WBN/KobSlc was characterized as an albino rat strain in which almost all animals of both sexes began to develop pancreatitis as early as three months old, and to subsequently present diabetic symptoms from about 10 months of age, 
2.
Based on macroscopic and soft X-ray observations, dental caries originated in the crown and became apparent in the mandibular molars of both sexes in WBN/KobSlc rats, although such lesions were not detected in any incisors or molars of maxilla in this strain.
3.
In WBN/KobSlc rats, caries developed mainly in the third mandibular molar after 3.5 months of age, while none were seen in any rats earlier than 3.5 months. 
4.
Numbers of Streptococcus and Lactobacillus species as well as the total bacterial count had increased remarkably in male WBN/KobSlc rats with caries compared with those in male WBN/KobSlc and male F344 rats without caries
5.
As with F344 rats in the present study, many other strains do not develop any dental caries, even though they have immature enamel on the occlusal surface of their molars, suggesting that most rat strains are likely to be able to eliminate cariogenic bacteria on the enamel of molars.
ANSWERS:
1.
False. WBN/KobSlc rat was characterized as an albino rat strain in which almost all males began to develop pancreatitis as early as three months old, and to subsequently present diabetic symptoms from about 10 months of age, whereas females showed no such changes over their entire lifespan.
2.
True
3.
False. In WBN/KobSlc rats, caries developed mainly in the second mandibular molar after 3.5 months of age.
4.
True
5.
True
 
 
Devonshire et al.  Design and evaluation of a low-cost respiratory monitoring device for use with anaesthetized animals, pp. 382-389
SUMMARY: This report describes a simple, non-invasive electronic device that employs a compact accelerometer integrated circuit to transduce movements in the chest wall of an anesthetized animal into an analogue signal that can be used to calculate the rate and relative depth of respiration. The device requires amplification by signal processing hardware/software which is common to most experimental laboratories. We assessed the sensitivity of the device by its ability to detect changes in respiratory patterns produced by modulating the depth of anaesthesia in isoflurane-anaesthetized Wistar rats. It is widely accepted that many anaesthetic agents affect respiratory patterns, especially respiratory rate (RR), which is often used as an important index of anaesthetic depth. Respiratory parameters obtained with the device were compared with concurrently recorded electroencephalographic and cardiac measures. Different concentrations of anaesthetic agent produced four depths of anaesthesia, identified using established electroencephalographic criteria. The accelerometer was attached easily and securely to the location of maximal chest wall movement and produced a strong respiratory signal that was detectable in all four anaesthetic stages. Deepening the anaesthesia produced a gradual decrease in RR, a decrease in dominant spectral frequency of the electroencephalogram (EEG) but no change in the heart rate. There was a significant correlation between RR and the dominant spectral frequency of the EEG, indicating that one useful application of the monitor could be to identify anaesthetic stages. The results demonstrate that respiratory parameters can be recorded using a simply constructed, low-cost device and suggest an application in the monitoring of anaesthetic depth.
 
QUESTIONS:
1. How can be attached the accelerometer to the animal?
2. T/F: Distinctive anaesthetic stages can be produced using isoflurane anaesthesia simply by altering the administered concentration and taking note of the pattern and spectral characteristics of the EEG.
3. How to obtain a measure of respiratory depth (RD)?
ANSWERS:
1. In a number of ways: glue fixation, micropore adhesive tape…
2. T.
3. The root-mean square was obtained by calculating the square root of the mean of the squares from the raw respiratory data.
Kalippke et al. DNA analysis from stool samples: a fast and reliable method avoiding invasive sampling methods in mouse models of bleeding disorders, pp. 390-393

No summary was provided.
QUESTIONS:

1.
Murine intestinal epithelium regenerates every 3 to 4 days, and old cells are delivered into the lumen. (T/F).

2.
Extraction of genomic DNA is not possible from faecal pellets (T/F).

3.
Extraction of genomic DNA is possible from peripheral blood (T/F).

4.
Sources for genomic DNA may be saliva, epithelial cells from the cheek or rectum or hair bulbs (T/F).

5.
The minimum volume of saliva sufficient for genotyping by standard PCR amplification in transgenic adult mice is 5 μl (T/F).

6.
Genotyping from hair bulb samples requires alkaline lysis (T/F).

7.
Genotyping from saliva in young mice requires flushing off the oral cavity with sterile water and a nested PCR (T/F).

8.
Genotyping from hair bulb samples has a low risk of cross-contamination (T/F).

9.
Tail tip biopsy for genotyping may cause long-lived alterations in heart rate, body temperature and body weight when performed under anaesthesia (T/F).

10.
Genotyping from stool samples is a non-invasive method that reduces discomfort and stress, and can be repeated without limitation (T/F).

ANSWERS:

1.
T

2.
F

3.
T

4.
T

5.
T

6.
T

7.
T

8.
F

9.
T

10.
T
Krawiec et al.  Modified PAXgeneTM method allows for isolation of high-integrity total RNA from microlitre volumes of mouse whole blood, pp. 394-398
Primary Species: Mice.

 
SUMMARY: Analysis of gene expression to examine the level of expression for genes of interest is often used to evaluate the effects of experimental manipulations in lab animals. Traditional options for gene expression measurement require isolation of intact transcripts representative of the actual gene expression pattern within the tissue at the time of collection. Blood is a rich source of potential biomarkers, including gene expression information, which may be obtained from whole blood. When studies involve small rodents, it is quite difficult to obtain sufficient blood from individuals to allow isolation of the amount of RNA required for such analysis. The PAXgene TM Blood RNA Extraction System originally designed for isolation of total RNA from 2.5 mL of human whole blood was modified and successfully used to isolate high-integrity total RNA from as little as 50 µL of mouse whole blood, which yielded an average of 2.3 µg highly intact total RNA of sufficient quality allowing multiple gene expression determinations. The utility of this method was demonstrated by confirming the time- and dose-dependent upregulation of haem oxygenase-1 (Hmox1) mRNA in response to a single injection of cobalt protoporphyrin. The successful isolation of total RNA from small volumes of mouse whole blood can allow for serial sampling on the same animals, thereby reducing the number of animals required for experimentation. 

QUESTIONS:

1. 
Which of the following techniques may be used for gene expression measurement?
a.
Northern blot.

b.
Quantitative RT-PCR.

c.
Microarray profiling.

d.
RNase protection. 

e.
All of the above.

f.
None of the above. 
2. True or False? The presence of large amounts of globin mRNA can reduce the sensitivity of array-based gene expression profiling.
3. True or False? Blood is the most accessible tissue for biomarker discovery and analysis.

4. True or False? In drug discovery, small preclinical species such as mice are often used as models of human disease.

ANSWERS:

1. 
e
2. 
True
3. 
True
4. 
True
SHORT REPORTS 

Watanabe et al.  A simple method for confirming correct endotracheal intubation in mice, pp. 399-401
SUMMARY: This report describes a simple and reliable method of confirming correct endotracheal intubation in mice utilizing materials commonly found in laboratories. Endotracheal intubation   allows direct access to the lungs, for inhalant anesthetic delivery or instillation of test agent to the lungs, without surgical exposure of the trachea via cervical incision. The sedated mice in this study were intubated with disposable 22G x 1 inch or 24G x 1 inch catheters.  To verify proper placement of the catheter into the trachea, a drop of sterilized water (50-100ul) was placed into a standard intravenous infusion extension set.  The extension tubing was carefully connected to the end of the intubation catheter.  Correct placement of the endotracheal tube into the trachea causes the water column in the extension tubing to move simultaneously with the breathing pattern of the mouse.  Even slight airflow moves the water column and confirms correct intubation with a very high sensitivity. To confirm correct placement of the endotracheal tube and success of this water column technique, Gentian violet solution was infused into the ET tube after confirmation of intubation with the water column technique. The animals were then sacrificed and the lungs were observed to be diffusely stained violet indicating high reliability of this confirmation technique. Alternative techniques for confirming correct endotracheal intubation in mice currently used include placing a mirror near the end of the ET tube and checking for moisture formation, placing a finger over the end of the tube and looking for the mouse’s breathing pattern to change and/or attaching a plastic transfer pipette to the ET tube and delivering a breath to the lungs watching for the mouse’s thorax to rise and fall.  All of these methods could lead to adverse effects on the animal and are not highly sensitive.  The ET tube may also be connected to a rodent pulmonary ventilator after placement to visualize the mouse’s ventilation thus confirming correct placement, however this requires specialized equipment not available in all labs. 

QUESTIONS
1. 
True or False: Small anatomical size and a narrow glottis opening make endotracheal intubation challenging in mice.

2. 
Direct visualization of the murine epiglottis may be achieved using which of the following modalities:

a. 
Laryngoscope blade

b. 
Fiber optic light guide

c. 
Small bore arthroscope

d. 
All of the above

3. 
Which of the following pieces of equipment are required for the described water column technique of verifying correct endotracheal tube placement in mice?

a. 
A mirror to check for mist formation

b. 
A plastic transfer pipe to attach to the end of the endotracheal tube

c. 
A standard intravenous infusion extension tube

d. 
Gentian violet solution

ANSWERS:
1. 
True

2. 
d. 
All of the above

3. 
c. 
A standard intravenous infusion extension tube

Kato et al. Spontaneous thymic lymphomas in the non-obese diabetic/Shi-scid, IL-2R
SUMMARY: The NOD/Shi-scid, IL-2R null   mouse  (NOG) mouse  is a severely immunodeficient mouse derived from the NOD-scid mouse. As well as lacking T and B lymphocytes this mouse has defects in NK cell activity, macrophage function, complement activity and dendritic cell function. This strain is an excellent recipient for engraftment of human haematopoietic cells and solid tumours.  This report describes a particular type of spontaneously occurring tumour observed in these animals. Most of the 2406 mice were engrafted with human tissues at the age of 6-12 weeks. Necropsy took place between 3 and 120 days after engraftment. In 16 out of the 2406 animals a pale, yellow lobulated mass was discovered in the thorax. Immunohistochemical staining for Thy 1 was performed. This is a thymus cell antigen and confirmed that the tumour cells had originated from mouse T cells. Histologically the masses were composed of sheets of lymphoblastic cells with many mitoses seen as a “starry sky” pattern. On the basis of these findings a diagnosis of thymic lymphoma was made. Lymphoblastic cells were also seen in the spleen, liver , lung, kidney and heart. The authors suggested that due to the fact that lymphoma was seen in non-treated mice and in mice engrafted with various human tumour cell lines, there was no relationship between lymphoma occurrence and engraftment of human cells. 

QUESTIONS:
1 T/F. The NOG mouse is Immunodeficient due to its inability to mount an innate immune response. 

2.   T/F. Thy 1 is expressed on thymocytes, T lymphocytes and mouse neurons. 

3.   T/F.  This is a spontaneously occurring condition in this mouse. 

4.
T/F. Fe mitoses were seen on histological examination. 

ANSWERS:

1.  F. The deficiency involves various components of the innate and acquired immune responses. 
2. 
T
3.  T. The authors suggested this had no correlation with treatment. 
4.
F. There were many mitoses. 

