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Stembírek et al. The pig as an experimental model for clinical craniofacial research pp. 269-279

Domain 3: Research; Task: T1; T2; T3

Primary Species: Pig (Sus scrofa)
SUMMARY: Pig and minipig have become widely established as biomedical and pharmacological research model because anatomical, functional and diseases similarities. On the other hand pigs have appeared as a non-rodent toxicity testing animal due to haematological and cardiovascular similarities.

There are various anatomical differences but in general structures are very similar, same mucosa histological pattern, same dental formulae, same salivary gland fluid rate and amounts.

Some of the research uses are as follows: Radiation induced structural and functional changes in salivary gland for human oncology treatment research, porcine parotid cells for amylase secretion studies, Stem Cell from human apical papilla or from periodontal ligament have been used to form the root/periodontal complex in minipig. Pig maxillae used to test dental implant. Periodontal diseases are modeled with autologus cells transplantation.
Mandible is less suitable for dental research due to the superficial position of the alveolar canal and for the canines filling the major part of the mandibular bone. 

Other application field is the pharmacokinetics of drugs administered on the oral cavity researching non-invasive treatments in humans.

Bone formation after maxillary distraction, studying healing mechanism during osteogenesis, and maxilla used in tissue engineering are other approaches for testing alloplastic material.
Finally it is important the training and teaching gap this specie covered in diagnostic and eye surgery procedures (as lateral canthotomy)

QUESTIONS:

1. 
True or False. The pig cannot be suitable for non-rodent toxicity testing due to actual legal regulation.

2. 
True or False. Human Stem Cell have been used for dental structures formation on minipig

3. 
True or False. The Pig orbit bony margins are deficient caudolaterally and are filled with the orbital ligament.

ANSWERS:

1. False

2. True 

3. True
ORIGINAL ARTICLES

Marra et al. Intrablastocyst injection with human CD34+/CD133+ cells increase survival of immunocompetent fumarylacetoacetate hydrolase knockout mice pp. 280-286
Domain: 1

Primary Species: Mouse (Mus musculus)
SUMMARY: Mice harboring a humanized liver are expected to provide a better translation of basic studies on liver pathophysiology. Despite all the limitations, the authors made an attempt of generating chimeric animals harboring a liver with human hepatocyte-like cells in order to see a possible improvement on the liver metabolism. In order to achieve that, the authors injected human adult stem cells into non-immunosupressed mice at preimmune stages of development. Blastocyst obtained as a result of breeding female and male fumaryl-acetato-hydrolade (FAH) knock-out were microinjected with human cord blood (hCB) CD34+/CD133+ cells or human fetal liver (hFL) CD34+/CD133+ cells. CD1 foster mothers with the transferred blastocyst received drinking water supplemented with NTBC. 

After birth, the dosage of NTBC in drinking water was reduced until it was definitively withdrawn at the end of a six-week treatment. All control Fah-/- mice that were not xenotransplanted (XT) died between days 10 and 40 postbirth. 13 out of 14 Fah-/- xenotransplanted mice with hFL CD34+/CD133+ died during the first week. 1 out of 7 Fah-/- mice xenotranspanted with hCB CD34+/CD133+ died and the others survived several weeks. At necropsy, livers from intrablastocyst (IB)-XT-Fah-/- mice showed the presence of several nodules of apparently surviving tissue and swollen and pale kidneys. All IB-XT-Fah-/- mice that survived presented nodules of human-into-mouse liver chimerism with an engraftment extension of 5-15% of the staining area. 

FAH gene plays a key role in the catabolism of tyrosine and its genetic knockout carries the consequence of severe liver damage. The survival of these KO mice is made possible by prenatal and lifelong chronic treatment with NTBC. The authors demonstrated that non-embryonic human stem-cells are able to repopulate the liver with an increase in the lifespan of Fah-/- mice. Why they obtained restricted liver humanization and partial improvement in survival is still unclear. It is thought that the death of mice was due to the collateral renal failure taking over the corrected liver failure. It might be worth investigating the capacity of CD34+/CD133+ to achieve complete hepatocyte differentiation. In conclusion, although further studies are needed, the authors believe that it is a promising method for creating mouse models with humanized liver.

QUESTIONS
1.
The death of IB-XT-Fah-/- mice occurs primarily because of liver failure with minor damage to the kidneys.

2. 
The death of Fah-/- mice occurs primarily because of liver failure with minor damage to the kidneys.

3. 
The survival rate of xenotransplanted Fah-/- mice suggests that microinjections of stem cells at blastocyst can correct metabolic dysfunctions.

4. 
In order to obtain mice with humanized liver at preimmune stages of development, it is necessary to immunosuppress the animal.

5. 
Although all the advancements in the treatment of the lethal hepatopathy due to the absence of the enzyme FAH, the survival of the individuals still depends on the chronic treatment with NTBC.

ANSWERS
1. F

2. T

3. T

4. F

5. T

Schaap et al. Optimizing the dosing interval of buprenorphine in a multimodal postoperative analgesic strategy in the rat: minimizing side-effects without affecting weight gain and food intake pp. 287-292
Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Good pain management comprises frequent (re-)assessment cycles to evaluate both desired (i.e. adequate analgesia) and unwanted (side-) effects (i.e. pica, decreased growth rate) of the analgesic therapy. Multimodal analgesia is an effective way of treating postoperative pain as different types of analgesics act on different sites in the pain pathway with different modes of action. In rodents, buprenorphine has been shown to be an effective analgesic in a wide range of experimental pain models and is a frequently used opioid in laboratory animals for treating postoperative pain. However, the optimal dosing scheme and treatment duration remain under debate.
In this study, two dosing intervals (8 and 12 h) of postoperative buprenorphine treatment in the rat were compared for their efficacy in a multimodal postoperative analgesic treatment (with the non-steroidal anti-inflammatory drug [NSAID] meloxicam, 0.2 mg/kg sc) following neurocranial surgery with a balanced anesthesia technique. Weight of the rats, food intake and pica behavior were assessed on a daily basis. General animal behavior and posture were qualitatively observed before and after handling.

The main finding of this study is that no difference in weight gain and overall food intake was present between rats receiving buprenorphine with a dosing interval of 12 h (twice-a-day group) and with a dosing interval of 8 h (thrice-a-day group).It could suggest that the analgesic efficacy in both groups was comparable, although these readout parameters are neither very sensitive nor specific for pain. However, rats receiving buprenorphine thrice a day were more likely to suffer from side-effects such as pica, compared with the twice-a-day group. 
When administering analgesia (buprenorphine) to rats in the postoperative period, one should carefully evaluate both the analgesic response and the potential side-effects.

When unwanted side-effects such as pica behavior are observed, the possibility of increasing dosing intervals without decreasing the analgesic therapeutic effect should be explored.

 
QUESTIONS: True or False
1. In the rat, the recommended dose of buprenorphine is 0.05 mg/kg.

2. Some of the various (dose-dependent) side-effects of the buprenorphine include increased locomotor activity and pica behavior (often seen as hoarding or ingestion of bedding material) which predispose for decreased growth rates, gastric obstruction and occasionally death. 

3. A great advantage of multimodal analgesia is that it may allow for higher dosages or decreased dosing interval of individual drugs to obtain adequate analgesia.

4. Buprenorphine is reported to decrease water intake during multimodal post-procedural pain management.

5. To better assess the analgesic efficacy of a drug we could measure water intake, the standardized scoring of posture, spontaneous and interactional (e.g. handling) behavioral patterns and facial expression.

 

ANSWERS
1. True

2. True

3. False. The great advantage of multimodal analgesia is that it allows for lower dosages or increased dosing interval of individual drugs to obtain adequate analgesia, compared with single drug therapy (unimodal analgesia).

4. False. Buprenorphine is reported to increase water intake during multimodal post-procedural pain management.

5. True.

Wang et al. Development of a rat respiratory mask and its application in experimental chronic myocardial ischaemia pp. 293-298
Domain: TT3.1

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Respiratory tract obstruction, lethal arrhythmias and myocardial hemorrhage or pneumothorax are the main lethal factors in myocardial ischemia (90%, 7% and 3% respectively). They described that anesthetized rats do not breathe through the mouth. With this background and in order to improve the low survival rate in this model, authors developed a novel respiratory mask. Myocardial ischemia was reached by means of ligation of a coronary artery (thoracotomy) in Sprague Dawley rats. Rats were divided in 2 groups: intubation group and mask group.  With the mask mortality percentage was reduced from 50% to a less than 10%. The mask simplifies the operational procedure reduces the surgical risk and the time of surgery and increases the survival rate mainly preventing the airway occlusion during thoracotomy. The main features for mask design are: shape, inlet and outlet, connection to the respiratory machine and the mask mount on the rat head. They conclude that with their mask stability, efficiency, convenience, reduced surgery time and low cost are reached.

QUESTIONS
1.   Which are/is the main lethal factor/s in a rat model of myocardial ischemia? 
a. 
Respiratory tract obstruction

b. 
Lethal arrhythmias

c.  
Myocardial hemorrhage or pneumothorax

d.  
All previous 

2.
To design a good rat mask the main features are: 
a.  
Shape, connection to the respiratory machine and the mask mount on the rat head

b.
Shape, inlet and outlet, connection to the respiratory machine and the mask mount on the rat head 

c.   
Connection to the respiratory machine and the mask mount on the rat head

d.   Connection to the respiratory machine 

 

ANSWERS

1. 
d

2. 
b 

 

Vasudevan and Sztein. In vitro fertility rate of 129 strain is improved by buserelin (gonadotropin-releasing hormone) administration prior to superovulation pp. 299-303
Primary Species: Mouse (Mus musculus)
SUMMARY: It is speculated that the lack of fertility of 129 mice may be due to the oocyte condition. In this study the authors investigated superovulation regimens for the 129S1/SvImJ mouse strain to improve the oocyte quality and fertility rate of in vitro fertilization (IVF). Female mice were divided into 4 groups based on hormone and timing of injection. Group 1) received pregnant mare serum gonadotropin (PMSG) and 48 h later human chorionic gonadotropin (hCG). Group 2) hCG 52 h post-PMSG. Group 3) 55 h post-PMSG. Group 4) Buserelin (gonadotropin-releasing hormone agonist [GnRH]) followed 24 h later by PMSG and then hCG 55 h post-PMSG. IVF was performed using 129S1/SvImJ oocytes and sperm; C57BL/6J sperm with 129S1/SvImJ oocytes was used as fertility control. Results of this study [IVF fertility rate was 1% (Groups 1 and 2), 17% (Group 3) and 55% (Group 4) for 129 oocytes fertilized with 129 sperm. For 129 oocytes fertilized with C57BL/6J sperm, the fertility rate was 5% (Group 1), 10% (Group 2), 40% (Group 3) and 59% (Group 4)] suggested that extending the interval time between PMSG and hCG and giving GnRH in addition to the standard PMSG and hCG treatments could significantly improve IVF fertility rate of 129S1/SvImJ mouse strains. 

QUESTIONS

1. 
True or False? In mice, in vitro fertilization (IVF) has become the most popular technique for producing sufficient numbers of embryos for colony expansion, re-derivation and cryopreservation.

2. 
True or False? It has been recently demonstrated that the mouse genetic background is not that relevant in the reproductive performance of strain used and thus is does not influence significantly the success of IVF.

3. 
True or False? Reproductive traits such as litter size, sperm production and hormone-induced ovulation rate differ between mouse strains.
4. 
True or False? Archiving mouse strains by embryo cryopreservation is no longer recommended, because the whole genome cannot be preserved, and it is complex, rather-slow and expensive if we are able to generate embryos in vitro.

5. 
True or False? The 129 mouse strain family has many sublines; among them, the 129S1/SvImJ strain shows high incidence of spontaneously testicular teratomas and is popular for being the first line from which derivation of embryonic stem (ES) cells was established.

6. 
True or False? Improving the fertility rate of 129 mice makes it possible to obtain a larger number of viable embryos for embryo banking or experimental studies.
ANSWERS

1. 
True
2. 
False. The mouse the genetic background defines the reproductive performance of strain used and influences the success of IVF.

3. 
True
4. 
False. Archiving mouse strains by embryo cryopreservation has great potential, because it preserves the whole genome and it is simple, rapid and inexpensive if we are able to generate embryos in vitro. 

5. 
True
6. 
True
Miller et al. A comparison of abdominal and scrotal approach methods of vasectomy and the influence of analgesic treatment in laboratory mice pp. 304-310
Primary Species: Mouse (Mus musculus)
SUMMARY: This study was undertaken to assess the validity of a recommendation of BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on Refinement which states that vasectomy should be performed via an incision in the scrotal sac, rather than via laparotomy, arguing that the former could be less painful due to minimal tissue trauma. Vasectomy is a very common procedure as vasectomized mice are needed in the production of genetically-modified animals. Mice underwent vasectomy via either abdominal or scrotal approach surgery. Mice were filmed for 15 min presurgery and at one, 24 and 48 h post-surgery. Data were obtained using automated behavior recognition software (HomeCageScan). Meloxicam was administered either alone or combined with acetaminophen prior to surgery. A third group received only saline subcutaneously. Post-surgery behavior changes were compared between groups at each time point. Exploratory behaviors such as rearing, walking and sniffing were most greatly reduced at o  ne hour following surgery whereas the duration of grooming increased. By 48 h these changes had largely subsided. Results indicated mice undergoing scrotal approach surgery fared better at one hour post-surgery, but the magnitude of this was relatively insignificant compared with the overall effects of surgery. If the observed behavior changes resulted from pain, results suggested there was no significant advantage of scrotal versus abdominal approach vasectomy. These and other recently obtained data on the effects of non-steroidal anti-inflammatory drugs (NSAIDs) in mice suggest considerably larger doses of these or more potent analgesics, more precise monitoring of surgical outcomes, or a combination of these factors are needed to determine the extent of pain experienced by mice undergoing vasectomy.

QUESTIONS: True or False
1.
The BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on Refinement recommended that vasectomy should be performed via scrotal approach surgery, where the vas deferens could be accessed via a relatively minor incision.
2.
Behavioral analysis is not a reliable method of identifying pain post-surgery in rats and mice.
3.
A range of discrete identifiable acts have been characterized following vasectomy including; belly pressing, twitching, writhing and hopping behaviors.
4.
HomeCageScan (HCS) enables rapid analysis of behavior and has been shown to be effective for detecting differences in behavior from before to after surgery in mice.
5.
Studies using meloxicam have shown that just very low doses are needed to illustrate positive effects following abdominal surgery in mice: 0.25-0.5 mg/kg.

ANSWER
1. 
True
2. 
False: Behavioral analysis is a key method of identifying pain post-surgery in rats and mice
3. 
True
4. 
True
5. 
False: Relatively high doses of meloxicam are needed to illustrate positive effects following abdominal surgery in mice: up to 20 mg/kg.

Fox et al. A novel intubation technique for minimally invasive longitudinal studies of rat lungs using hyperpolarized 3He magnetic resonance imaging pp. 311-317
Domain 3: Research; Task T1: Facilitate or provide research support

Primary Specie: Rat (Rattus norvegicus)

 

SUMMARY: Magnetic Resonance Imaging (MRI) following administration of hyperpolarized noble gases (HNG) is being performed as a sensitive diagnostic technique for chronic respiratory diseases (emphysema, asthma, lung fibrosis,...). A specific characteristic of the methodology is a timely breath-holds ventilation for the acquisition of high quality images and estimation of respiratory parameter, which allow determining both lung anatomy and functionality data. However, research studies with rodents have the inconvenient of intubation techniques because of performing this diagnostic procedure requires an ensured airtight seal between endo-tracheal (ET) tube and the trachea. This point defines the procedure as an end-point study, so studies need numerous experimental groups and skill in rodent surgery. 

Authors describe an non-surgical alternative method using a 6-French pediatrics Foley catheter. This catheter has a diameter 0.3mm smaller than tracheal inner diameter in a 250gr-rat. Besides, the catheter displays an inflatable cuff in the distal part. The study consist on an achievement of comparative data of both type of intubation (surgical and non-surgical) to demonstrate that using a modified Foley catheter is a more advantage choice in accordance of refinement and reduction principle. 

Experimental results showed that Foley ET intubation was effective at minimizing leakages during a breath-hold as the surgical standard method; and it allowed the acquisition of acceptable 3D MRI images. Nevertheless, inflatable cuff pressure was significantly superior of pressured described of being no harmful (30 cm H2O vs. 281.3 cm H2O). This event meant the histological analysis of trachea after Foley intubation. As it was expected, the epithelial trachea was denudated but animals could recover the lesion after six days. However, authors observed a significant  mortality after performing the procedure. The reasons which could explain this effect side were: high airway resistance during mechanical ventilation, difficulty of carbon dioxide clearance and animal size (250 g rats). As experimental ongoings, authors will determine arterial pressure of O2 y CO2 and larger animals (400 g) to ensure not damage of vocal folds.

Summary, this intubation technique improves significantly the studies which require HNG breath-hold MRI, although it needs a significant review of effect side in Foley intubation technique.

QUESTIONS
1.
To ensure a constant pressure and adequate seal of trachea, endotracheal tube cuff should be inflated with:

a.
Liquid

b.
Air

c.
N2
d.
A combination of liquid and air

2.
Among the technique used for rodent intubation, the tracheotomy technique in based on:

a.
Foley technique

b.
Seldinger technique

c.
Schrödinger technique

d.
None of the above options
ANSWERS
1.
a
2.
b
Corbett et al. A method for reliable voluntary oral administration of a fixed dosage (mg/kg) of chronic daily medication to rats, pp. 318-324
Domain 3: Research; Task T1: Facilitate or provide research support

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Authors describe a method a reliable voluntary oral drug delivery in rats. Oral administration has the main inconvenience of being highly stressful, overall when gavage technique is applied. Author tested several products to induce the voluntary ingestion and finally, they used sugar cookie dough. The experiment design consisted in the administration of fluoxetine, simvastatin, ascorbid acid, L-arginine, paroxetine and atorvastatin (alone or in drug-combination) during 32 days. Four different strains of rat were included in the experiments: Wistar, Fisher F344, Long Evans and Sprague Dawley. To test the ingestion of each drug, blood and brain samples were collected to be detected by HPLC analysis. Prior to delivering any drug to the animals, they were given plain sugar cookie dough without drug for three consecutive days. This preconditioning contributed to avoid any aversion to novel food. Good results were observed after this method performance for chronic drug administration. Only Long Evans rat showed a high rate of incomplete ingestion than the other stocks or strains. Sprague Dawley rats showed the best result with a 1% of incomplete ingestion and it was observed when vehicle was administered. Finally, authors strongly recommend this method for voluntary administration dry drugs.

QUESTIONS - T/F

1.
Sugar cookie dough is recommended for voluntary oral administration of any drug.

2.
Among the techniques described for oral administration of substance, gavage method allows maximal delivering of product.

ANSWERS
1.
False, Sugar cookie dough is acceptable for dry drugs, being jelly or syrup better option for liquid drug stocks.

2.
False, For certain drugs voluntary oral administration allows more product delivery to the bloodstream, possibly due to absorption through the lingual and buccal membranes.

Jirkof et al. Individual housing of female mice: influence on postsurgical behaviour and recovery pp. 325-334
Domain 2: Management of Pain and Distress; Task 2: Minimise or eliminate pain and/or distress

Primary Species: Mouse (Mus musculus)

SUMMARY: Surgery and postsurgical recovery can be stressful to mice and individual housing may exacerbate the animals’ vulnerability to surgical stress and interfere with post-surgical recovery. In this study the aim was to analyse the beneficial effect of social housing on post-surgical recovery by comparing the behaviours of single and pair housed female C57BL/6J mice after minor surgery. Non-invasive behavioural measurements such as pain signs (press, stagger/fall, stretch and rearing), burrowing, individual cage behaviours (resting, locomotion, self-grooming, digging, eating, drinking, climbing), burrowing performance (removal of more than 3 food pellets from an apparatus, and latency to burrow), nest building, social behaviours (social investigation, social grooming, social resting, aggressive behaviour, submissive/dominant behaviour), clinical symptoms (sunken flanks, abnormal body condition, eye discharge, irregular breathing, hunched posture), overall appearance (including wound healing, spontaneous behaviour and movement) and body weight were used to give a broad picture of the animals recovery from surgery. The hypothesis of the study was that signs of pain and impaired well-being would be reduced in socially housed mice post-surgery.

Mice were housed in pairs or singly and underwent surgery and anaesthesia without analgesia, surgery and anaesthesia with analgesia, anaesthesia only and no treatment. The surgery consisted of a sham one-sided embryo transfer. Data on behavioural measurements were collected and analysed.

In conclusion the researchers found that although behaviours related to the subjective well-being of mice decreased after surgery and anaesthesia, most behaviour were too variable to reveal significant differences between housing conditions. Therefore how female mice should be housed after surgery should be made on a case by case basis.

QUESTIONS
1. The following can be used to monitor clinical signs in a mouse:

a. Posture

b. Breathing

c. Body condition

d. All of the above

2. Housing female mice in groups/pair after surgery and/or anaesthesia is always beneficial to their welfare T or F

ANSWERS
1.
d
2. 
F

 SHORT REPORTS

Pang et al. Selective inbreeding does not increase gut microbiota similarity in BALB/c mice pp. 335-337
Primary Species: Mouse (Mus musculus)

SUMMARY: The composition of the gut microbiota is to high extent by genetics, and it is known that selecting siblings as mothers even in inbred colonies may increase the gut microbiota similarity. This may reduce variation in parameters monitored in studies of inflammatory diseases, such as cytokines, glucose tolerance and diabetes incidence, which may allow us to reduce group sizes in such studies. The authors hypothesized that selective inbreeding could be a way to increase the interindividual gut microbiota similarity in a colony of mice.
Breeding pairs and litters were separated at four weeks of age, the tail tips of the P generation were genotyped and the gut microbiota of the caecum contents characterized. The two P generation pairs with the highest similarity in gut microbiota were selected for breeding, and the offspring (F1) caecal microbiota was characterized. The breeding pair with the highest gut microbiota similarity was then selected separately within each line and this was repeated for F2, while for the F3 the caecal microbiota was characterized without further selection for inbreeding. 
The P generation had an overall similarity in their gut microbiota of 66%. In F1, F2 and F3 the overall similarity was 66%, 64% and 63%, respectively. In conclusion, the overall similarity of the gut microbiota was quite stable over generations. Then inbreeding does not seem to be a feasible method for increasing gut microbiota similarity in mice.
QUESTIONS
1. What % of gut microbiota similarity may increase selecting siblings as mothers?
2. F or T: the composition of the gut microbiota not depends on genetics but on environmental factors.
3. T or F: Inbred mice are claimed to have inbreeding coefficient > 98%.
4. Increased gut microbiota similarity in closely related mice in inbred mouse colonies is likely to be caused by residual heterozygosity. 
ANSWERS
1. 3-4%
2. False. Individuality of gut microbiota composition is a complex polygenic trait shaped by multiple environmental and host genetic factors.
3. True.
4. False. It is more likely to be caused by imprinting or different intrauterine conditions.
Ding et al. Anatomical anomalies of the laryngeal branches of the vagus nerve in pigs (Sus scrofa) pp. 338-340
Domain: TT1.4 

Primary Species: Pig (Sus scrofa)

SUMMARY: The cranial laryngeal nerve (CLN), and its branches internal (ILN) and external (ELN), together with the recurrent laryngeal nerve (RLN) are needed for swallowing, speech and respiration. These nerves are vulnerable to iatrogenic injury during surgeries like thyroidectomy, spine surgery and endarterectomy. 15 females Yorkshire pigs (Sus scrofa) were used to compare their topography with the humans. Laryngeal nerves on both sides (n=30) were dissected under surgical microscope.  ILN, ELN and RLN were traced to their entrance into the larynx.   Branch diameter and length were measured using a Vernier caliper. Two patterns of the vagus laryngeal branches were found: 56.7% with the CLN and 43.3% without CLN arising from the nodose ganglion. The diameters and the length of the CLN were not affected by the side of the neck, but the diameters of the RLN were thinner in the left side and diameters of the nodose ganglion were thinner in the right side (p<0.05). The bifurcation of the CLN to ILN and ELN was diverse in distance, but the ELN was longer and thinner than the ILN (p<0.05). Four of the 30 side had anastomoses between the vagus and the cervical sympathetic chain. There were some differences between pigs and human anatomy, but the patterns were largely similar, so the authors suggest that more accurate results on laryngeal function and surgery could be obtained using pig models.

QUESTIONS

1. In pigs, External (ELN) and Internal (ILN) branches of the laryngeal vagus nerve…

a.
Always arises from the cranial laryngeal nerve (CLN)

b. On the right side, arises from the cranial laryngeal nerve (CLN)

c. On the left side, arises from the cranial laryngeal nerve (CLN)

d. Approximately in 50% of the animals arises from the cranial laryngeal nerve (CLN)

2.
In pigs, branches of the laryngeal vagus nerve and the nodose ganglion are…

a. Similar in the diameter and length.

b. Different in the diameter and length depending on the right or left side.

c. Similar in the diameter but different in length.

d. Different in the diameter but similar in length.

ANSWERS

1. d

2. b

Michigoshi et al. Estimation of glomerular filtration rate in rabbits by a single-sample method using iodixanol pp. 341-344
Primary Species: Rabbits (Oryctolagus cuniculus)

 
SUMMARY: Inulin and iohexol (non-ionic monomeric X-ray contrast medium) are considered the gold standard tracers for estimating the glomerular filtration rate (GFR). However, in experimental animals including rabbits, inulin requires specialized technical procedures and needs a relatively large volume of injectable solution and blood collection due to its low solubility, and iohexol has been reported to be potentially deteriorating in patients with impaired renal function. On the other hand, iodixanol has been reported to be less nephrotoxic than the low-osmolar contrast media including iohexol. This study uses iodixanol as a marker for estimating GFR is two groups (healthy vs. cisplatin-treated) conscious NZW rabbits and compares the novel single-sample method using the non-ionic contrast medium iodixanol with a three-sample method using the standard agent inulin. Iodixanol and inulin were co-administered intravenously and blood was subsequently collected at different time points later. It was concluded that the single-sample method using iodixanol was considered to be an expedient tool in both clinical and research settings, because the stress due to a multi-sample method was reduced.

QUESTIONS

1. 
True or False? Glomerular filtration rate (GFR) is considered the best overall index of renal function in diseases and their treatment and management.

2. 
True or False? Although a little metabolic degradation and protein binding may occur, iodixanol and iohexol are considered useful markers because they are rapidly excreted into urine after intravenous administration.
ANSWERS

1. 
True.

2. 
False. Iodixanol and iohexol are rapidly excreted into urine without metabolic degradation and no or very little protein binding.
Baro et al. Development and refinement of a technique using a medical radiation therapy facility to irradiate immunodeficient mice bearing xenografted human tumours pp. 345-348

Domain 3: Research

Primary Species: Mouse (Mus musculus)

 

SUMMARY: This short report describes an effective method to deliver fractionated radiotherapy to xenoimplanted tumours in immunodeficient mice using a medical linear accelerator. This method that was devised as an alternative to the lack of facilities devoted to radiation research. 

Human cancer cells were injected into the right thigh of six to eight week old female athymic mice (Athymic Nude-Foxn1nu). After the tumour had grown to a suitable size the animals were removed from the SPF area to a quarantine room where the animals were to be permanently housed in closed autoclaved plastic cages. In this room the animals were manipulated under a laminar flow hood using aseptic conditions. Radiotherapy was delivered in another room and the treatment table was disinfected with alcohol and covered with sterile drapes. Surgical caps, masks and sterile gloves were worn. To irradiate the animals a 6 MV photon beam from a Varian Clinac 2100 linear accelerator was used. A total dose of 30 Gray (Gy) in fractions of 3 Gy, separated by 24 h was administrated. The dose rate was 2.7 Gy per minute and in vivo dosimetry was performed by means of radiochromic films. Films were placed in contact with the tumour at the beam entrance. There was less than 3% variation in the doses received by different mice on the same sessions and less than 1.5% variation between different days. The mean deviation in absorbed dose in the tumours was 2.3% of the prescribed dose. These results confirmed that the experimental set-up was homogeneous and reproducible. Evaluation of the animals was conducted twice a week. After radiotherapy tumours grew more slowly and took twice the time to reach a volume equivalent to non-irradiated animals. The greatest adverse effect of radiation was an initial weight loss, although this was less than 10%, transitory and not associated with physical or clinical sign of disease. No infections were observed. This provides evidence that the barrier protections used accomplished the goal of preventing microbiological diseases in these immuno-compromised animals. 

 
QUESTIONS
1. 
The Gray (Gy) ...

a.
Is a particle

b.
Measures the absorbed energy of radiation

c.
One Gray is the absorption of one joule of energy, in the form of ionizing radiation, per kilogram of matter
2. 
True or False? Human tumours can be implanted and will usually grow in immune-competent animals

 

ANSWERS
1. 
b) and c)

2. 
False

 

Abelson et al. Voluntary ingestion of nut paste for administration of buprenorphine in rats and mice pp. 349-351

Domain: 1

Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus) 
SUMMARY: The use of perioperative analgesics in laboratory rats and mice is essential for welfare reasons as well as more reliable experimental data. It is desirable to administer analgesia in a non-stressful manner like voluntary ingestion rather than parenteral administration regimens. A buprenorphine-Nutella® mixture lowers the stress and corticosterone in blood and faeces and raises buprenorphine concentration in serum. 

In order to apply this method, it is recommended that the animals are habituated to ingesting Nutella® in a prior period of time. During treatment, animals should be single-housed to ensure correct dosage. It is better to stick Nutella® on a piece of adhesive tape, which is then attached to the inner cage above the bedding. The authors found approximately 2 g Nutella®/kg body weight for rats and 5 mg/kg BW for mice appropriate enough to hold the analgesic and avoid significant diet changes.

The authors did not investigate the possible degradation of buprenorphine, but the batch can be kept in a refrigerator at 4ºC for up to a week. Buprenorphine in sublingual tablets form of 0,2 or 0,4 mg should be used, crushed to a fine powder and mixed in a concentration of 0,2 – 0,4 mg/g. 

Dose can vary, but the authors use 0.4 mg/kg BW in rats and 1 mg/kg BW in mice given once 1h preoperatively, sufficient for moderate pain, following the equation:
Amount of mix (g) = [(dose mg/kg BW) x BW] / buprenorphine concentration in nut paste (mg/g)

It remains to be investigated whether animals that underwent more invasive surgical procedures will ingest the mixture as easily. 

Adverse effects, such as pica behavior, that are often due to an overdose, have not been observed in their experiment.

QUESTIONS
1. The parenteral administration regimens of opioid analgesia in laboratory rats and mice are as effective as voluntarily ingested analgesia by the animal model.

2. The nut paste mixture with buprenorphine can be mixed with the regular diet.

3. Although it is recommended to use buprenorphine in tablets, liquid buprenorphine can be used as well.

4. Postoperatively, animal models that underwent procedures considered to produce a mild to moderate pain ingest the mixture as easily as healthy animals.

ANSWERS
1. F

2. F

3. F

4. T

Sasaki et al. Spontaneous fibrosarcoma in an experimental aged Lewis rat pp. 352-355

Primary Species: Rat (Rattus norvegicus)
SUMMARY: An 8 week old male Lewis rat underwent a surgical procedure involving the creation of a 7 mm defect in the buccal branch of the left facial nerve and implantation of a 10 mm polylactic tube into the defect. The purpose of this procedure was to assess long-term facial nerve regeneration and the degeneration status of the implanted conduit. After 42 weeks, the animal developed an unexpected, rapidly growing mass with ulceration of the underlying skin in his left neck region, approximately 20 mm away from the surgical site. The lesion was examined under general anesthesia and found to be well demarcated and not invading facial structures. It was surgically removed and cut; internally, it was composed of numerous smooth nodules with a homogenous white tan color. Sections were prepared for histology and immunohistology. Results of these tests showed that the lesion was a fibrosarcoma. The animal was able to complete the study, which ended 2 months after surgery, with no recurrence  during that time. Other authors have found an apparent association between malignant mesenchymal tumors and subcutaneously implanted biomaterial. However, in this case, the implant was a small distance away from the neoplasm.

QUESTIONS
1. 
Which of the following IS NOT amongst the most common neoplasm of the aged Wistar rat?

a. 
Pituitary adenomas

b. 
Mammary adenocarcinomas

c. 
Mammary fibroadenomas

d. 
Adrenal cortical adenomas

e. 
Fibrosarcomas
2. 
Which of the following has a very low incidence in aged female Lewis rats?

a. 
Leukaemias

b. 
Lymphomas

c. 
Skin fibrosarcomas

d. 
Endometrial carcinomas
3. 
In the context of immunohistochemical analysis of tissue samples, which of the following antibody reagents is used as a marker for mesenchymal cells?

a. 
Keratin

b. 
Vimentin

d. 
S-100 protein

d. 
CD34
4. 
What can be used to differentiate a fibrosarcoma from a malignant fibrous histiocytoma (MFH) on H&E stained sections of a tumor?

a. 
The lack of giant cells with multiple nuclei in the case of a fibrosarcoma 
b. 
The presence of bundles of spindle-shaped atypical cells in the case of a fibrosarcoma 
c. 
The presence of collagen fibers in the case of a MFH 
d. 
Local invasion of the skin in the case of a fibrosarcoma

ANSWERS
1. 
e. Fibrosarcomas

2. 
c. Skin fibrosarcomas

3. 
d. Vimentin

4. 
a. The lack of giant cells with multiple nuclei in the case of a fibrosarcoma 

