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Leenaars et al. Animal models for cystic fibrosis: a systematic search and mapping review of the literature. Part 2: nongenetic models, pp. 307-316
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Domain 3: Research

 

SUMMARY: This is the second publication from this research group covering animal models of Cystic Fibrosis (CF). The first article detailed the systematic search methods and focused on genetic animal models. The authors now complete their search, map, and overview methods for nongenetic models of CF.

 

Introduction: Life expectancy for CF patients has risen from 0.5 to greater than 30 years. More research is needed on CF development in older patients and new treatments. The basis of selecting an animal model should be based on model validity for the specific question. This review will aid model selection.

 

Construct Validity: Resemblance in aetiology and pathophysiology between experimental animal and human; should be high for genetic animal models (discussion example: genetic rat, pig, ferret CF models have mucociliary clearance resembling human CF patients).
 

Face Validity: Resemblance in symptoms between experimental animal and human (discussion example: CF mice don’t usually develop spontaneous lung disease). Most models included in this article have some CF symptoms.
 

Genetic models may have higher construct validity, but face validity has been questioned. Previously described nongenetic models may be relevant to current CF research so use this mapping review to help selection.

 

Methods: Described in full in part 1: Lab Anim. 2020 Aug;54(4):330-340.

Data for each article were collected if reported: language; animal (species); strain/stock; sex; type of model induction; percentage survival; and outcome measures.
 
Outcomes for studies measuring pharmacological stimulation (other than pharmacological model induction) were not included.
Examples: 1) pancreatic secretion after pilocarpine, dopamine and caerulein or 2) salivary excretion after acetylcholine
 
Nongenetic models were categorized into one or more of the following: 1) infection, 2) pharmacological, 3) CF human patient bodily fluids induced, 4) xenograft models, or 5) other.
 

Results: Authors screened 12,303 unique references down to 797 in final review. Part 1 genetic models covered 636 models described in 608 references. Part 2 includes models from 189 references into one or more of 5 categories. More details are available in the supplemental material for each category.

 

95 Infection-based CF animal models: 60 in mice, 29 in rats, 2 in rhesus, 2 in fruit flies, 1 in cats, 1 in sheep.     
· Survival range 0-100% for the 39 models described.

· Most common pathogen: Pseudomonas aeruginosa. 

· Other pathogens used: Burkholderia ce(noce) pacia, Staphylococcus aureus, Stenotrophomonas maltophilia, Escherichia coli, Haemophilus influenzae
 

91 Pharmacological CF animal models: 67 in rats, 17 in mice, 3 in cats, 3 in rabbits, 1 in hamsters.

· Drugs most often used to affect salivary gland and cause abnormal secretions: reserpine, isoproterenol, pilocarpine.             
· Drug administrations used: IP, PO (gavage, voluntary eating or drinking), SC, unspecified injections.

· Other examples include: intratracheal elastase; itraileal and intranasal perfusion of GlyH-101; intratracheal extracts of P. aeruginosa on glycoconjugate release.
               

20 Human materials-based CF animal models: 8 in oysters, 7 in rats, 2 in mussels, 2 in rabbits, 1 in shrimp.

· Survival was specified for only one model. All shrimp survived.              
· Human materials: serum, sputum, saliva of CF patients          
· Most common outcome measures: cilia movement

 

17 Xenograft CF animal models: all mice.

· Xenografts included pulmonary cells and tissues from both humans and rats
· Rat tracheas were populated with human CF cells

· Most common outcome measures: cellular immune response

· Transepithelial potential difference is one of the few CF-related outcomes

 

6 Other CF animal models: 4 in rats, 1 in rabbits, 1 in chicken

· Diet to induce CF-like pathology (example provided: essential fatty acid depletion) described in 4 references.

· Heat exposure (intratracheal dry air preheated to 50°C)

· Nerve stimulation (induce saliva)

 

Discussion

· Mapping reviews are limited in depth of details for each model.

· Main strengths: systemic methodology and size

· Main limitations:

1. Lacks models published after search date 28 Dec 2015

2. Lack of reference list screening

3. Non-standardized data extraction

· Newer model examples:

· Genetic CF sheep model (similar to human lung development and anatomy)

· New G542X CF mouse model

· Genetic rat model development of abnormalities in airway mucus further described

· Genetic mouse models (C57bl/6 F508del and R117H) respiratory system further described

· Newer in-vitro methods (replacement): Cell lines, primary cells, air-liquid interface cultures and organoids

 
Predictive validity: Success of predictions from the model

               

QUESTIONS
1. What is the most common pathogen used to induce cystic fibrosis in animal models?

a. Burkholderia pacia
b. Staphylococcus aureus
c. Escherichia coli
d. Pseudomonas aeruginosa   
2. Which of the following are not included in the “other” category of non-genetic CF animal model induction?

a. Heat

b. Hydration

c. Nutrition

d. Nerve stimulation

3. What was the most common outcome measurement for animal models induced with human bodily fluids?

a. Cilia movement

b. Essential fatty acid depletion

c. Amount of salivation

d. Transepithelial difference

4. Which of the following do authors describe model selection should be based on?

a. Predictive validity

b. Construct validity

c. Model validity

d. Face validity

 

ANSWERS

1.
d 
2.
b 
3.
a 
4.
c

 

Schroeder et al. Anaesthesia of laboratory, aquaculture, and ornamental fish: Proceedings of the first LASA-FVS Symposium, pp. 317-328
Domain 2: Management of Pain and Distress

 

SUMMARY: General anaesthesia is an obligatory intervention before invasive procedures such as tagging, cardiac excision surgery, fin clipping or amputation, as well as liver and ovary biopsy.

There are concerns about the dosing of tricaine, especially with published doses for recovery anaesthesia for experimental use in zebrafish cryoinjury procedures (320–1000 mg/l) versus veterinary guidelines (100–200 mg/l).

Pre-anaesthetic assessment should involve obtaining minimum baseline clinical data such as behaviour, activity levels, physical condition and respiratory rate/ depth. Preparations should involve a 12–24 h starvation period to limit both risk of regurgitation (which can impact gill tissue) and excretion of nitrogenous waste.

Out-of-water procedures, and ideally in-water procedures lasting longer than several minutes, should involve additional gill ventilation. This can be achieved via orally placed rubber tubing delivering normograde flow (i.e. from mouth to tail direction) of anaesthetic- laden water over the gills at an approximate rate of 1–3 l/kg/min. A recirculation anaesthetic delivery system is frequently used to perform surgical procedures in fish.

Recovery is achieved by placing the fish in anaesthetic-free aerated water, ensuring normograde water flow over the gills; a pump and tubing can facilitate this if strong spontaneous respiration is not present. This utilises the buccal flow–heart rate reflex whereby water flow through the buccal cavity accelerates heart rate and normalises hypoventilation- related bradycardia.

Sedation Of A Multi-Species Tank In A Public Aquarium – Species Variation 
Reported doses for benzocaine sedation depend on fish species and vary from 25 to 200 mg/l.15 In absence of data for the three hosted cichlid species, Neolamprologus brichardi, Lobochilotes labiatus and Oreochromis tanganyika, the anaesthetic was added in 12.5 mg/l increments. Doses required to reach sedation allowing netting and removal varied significantly between species: 25 mg/l of benzocaine was enough to sedate N. brichardi; L. labiatus sedation required 50mg/l; and sedation of O. Tanganyika was only achieved with 87 mg/l of benzocaine.

In the days following the removal, the display also experienced a substantial bacterial bloom believed to be caused by the carbon from the added alcohol.

Fish Sedation And Anaesthesia In Norwegian Aquaculture
In Norway, four molecules are licensed for fish sedation and anaesthesia: benzocaine, isoeugenol, metomidate and tricaine.

The onset time to efficacy with 2.5 mg/l iso- eugenol is about 5–15min, at which point fish swimming activity, oxygen consumption, carbon dioxide production as well as anxiety, are reduced.

Salmon do not lose swimming ability or equilibrium at this dose and cortisol levels will show a minor rise following sedation per se. The cortisol rise caused by subsequent handling will however be significantly reduced com- pared to non-sedated fish. This is to be differentiated from anaesthetising dose rates. At 12.5mg/l, salmon are anaesthetised within 15min and cortisol levels rise. At 50mg/l, isoeugenol can induce death without significant increase of cortisol level.

Tricaine shows poor stress reducing capacities when used as a sedative. Benzocaine is licensed for up to 40mg/l, and seems to induce higher mortalities at high temperatures

Aversive Properties Of Anaesthetic Drugs
Across Europe, the standard anaesthetic for fish is tricaine. In order to assess the potential aversion of four commonly used laboratory species – medaka (Oryzias latipes), carp (Cyprinus carpio), rainbow trout (Oncorhynchus mykiss) and fathead minnows (Pimephales promelas) – to three anaesthetics – tricaine, benzocaine and etomidate – a chemotaxic test chamber was used following the methods previously used by Readman et al. (2013) to test the aversion of zebrafish (D. rerio) to the same anaesthetics. All of the tests showed differences in reaction to the test anaesthetics. Tricaine and benzocaine induced avoidance behaviours in medaka and this response was similar to that of zebrafish previously reported by Readman et al. (2013). All of the tests showed differences in reaction to the test anaesthetics. Tricaine and benzocaine induced avoidance behaviours in medaka and this response was similar to that of zebrafish previously reported by Readman et al. (2013). Carp, as opposed to zebra- fish and medaka, showed avoidance behaviours to etomidate, but displayed no aversion to benzocaine or tricaine. Rainbow trout showed no aversion to any of the three agents tested.

Fish Anaesthesia In The Laboratory
Tricaine is often the preferred anaesthetic in zebrafish. Nevertheless, tricaine may not be the perfect choice as repeated exposure increases the risk of mortality, it is aversive, and tricaine anaesthesia does not cover post-recovery analgesia needs following painful procedures. For the latter, lidocaine hydrochloride 2–5 mg/l is added to holding tank pre-op and to the recovery tanks

 

QUESTIONS (True or False)
1. Emergency drugs such as doxopram, adrenaline and dexamethasone can be used in fish as their effects across the varying taxa are well understood

2. Cyprinids display similar aversion responses to anesthetics in all species

ANSWERS
1.
False
2.
False
 
 
ORIGINAL ARTICLES

Sinzato et al. Comparison of streptozotocin-induced diabetes at different moments of the life of female rats for translational studies, pp. 329-340

Domain 1 
Primary Species: Rat (Rattus norvegicus)  

 
SUMMARY: Diabetes mellitus (DM) is a chronic and multifactorial disorder. DM in pregnancy is an increasing health risk that increases risk of pregnancy complications. Streptozotocin-induced diabetes is a commonly used animal models to understand the physiological mechanisms of diabetes. However, the criteria for inclusion of diabetic animals are unclear. The study evaluated STZ-induced diabetes at three different moments of the neonatal period. Female SD pups from non-diabetic mothers were injected with STZ subcutaneously at day 1 (D1), 2 (D2) or 5 (D5) of life. At 90 days, confirmed diabetic and control females were mated with non-diabetic males. Pregnant females were killed on day 21. Group D1 was the one with the highest mortality rate. Diabetic groups showed higher glycemia at all times. Group D1 had the lowest pregnancy rate and D5 had a decreased percentage of full-term pregnancy. All diabetic groups had a worse maternal performance, with reduced number of live fetuses, higher percentage of post-implantation losses and lower litter weight. In conclusion, the induction of the diabetes on the fifth day of life is the best model considering the reduction of mortality and the costs involved. 
 
QUESTIONS (True or False)
1.
There is a standardized classification of diabetes for rat models like the one used with humans. 
2.
Group D1 presented the lowest pregnancy rate and percentage of full-term pregnancy. 
3.
Group D5 was the best model to stimulate impaired glycemic and maternal outcomes despite having a decreased percentage of full-term pregnancy. 
 
ANSWERS 
1.
False 

2.
False 

3.
True 

Santos et al. Comparative study on epidural administration of dexmedetomidine, dexmedetomidine-lidocaine or lidocaine in conscious rabbits, pp. 341-349

Domain 2: Management of Pain and Distress; Task 2. Minimize or eliminate pain and/or distress;  

TT2.8. Pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such interventions. 

 
SUMMARY
 
Introduction And Interest Of This Study: The epidural locoregional technique is widely used for antinociceptive purposes in veterinary medicine. Dexmedetomidine as an alpha-2 agonist sedative, is used as an adjuvant medication for the epidural technique since the duration of antinociceptive time and extent of blocking have been reported in other species. However, information on rabbits is limited. 
Goal: To analyze the epidural administration of dexmedetomidine-lidocaine, dexmedetomidine and lidocaine in rabbits since authors hypothesized a greater analgesic effect, with less cardiorespiratory depression and arterial blood gas changes for the combination of both. 

Materials And Methods: 
Ethical Statement: University of Franca Institutional Animal Care and Use Committee. 
Animals And Study Design: Eight male New Zealand rabbits allocated into three different groups of epidurally administration: dexmedetomidine (2.5 μg/kg); dexmedetomidine-lidocaine (2.5 μg/kg; 2mg/kg); and lidocaine (2mg/kg). 
Epidural Catheter Implantation: Under inhalant anesthesia, the lumbosacral region in rabbits was prepared and desensitized before the epidural approach. A Tuohy needle was introduced at an angle of approximately 30°and epidural catheter was placed 5 cm cranially into epidural space. Cardiorespiratory variables were monitored, arterial blood gas values were measured and antinociceptive effects were assessed baseline, 5 and 10 min after epidural administration, and every 10 min until the animals presented a positive response to nociceptive stimulation. 
Statistical Analysis: Comparisons among groups were conducted using ANOVA and post-Tukey’s test. 

Results: 
Cardiopulmonary Variables: Lidocaine administered alone produced more cardiorespiratory depression compared to the combination of dexmedetomidine-lidocaine. 
Blood Gases Analysis And Electrolytes: Only increased pH measured values were detected in groups dexmedetomidine and dexmedetomidine-lidocaine. No other alterations were detected in serum concentrations of electrolytes among the treatments. 
Antinociceptive Effects: The epidural administration of lidocaine at 2 mg/kg promoted a short period of antinociceptive effect versus the combination of dexmedetomidine-lidocaine which increased the duration of analgesia and increased the time of spinal blocking. 

 
Conclusion: This study proved the effective use of dexmedetomidine as adjuvant medication with lidocaine administered epidurally in rabbits. The combination dexmedetomidine-lidocaine increased the duration of blocking and analgesic effect with less cardiorespiratory depression. 
 

QUESTIONS: 
1. True or False. In dogs and humans, epidural administration of dexmedetomidine increases the minimal alveolar concentration of isoflurane. 

2. 
Dexmedetomidine is an α2-agonist with selectivity for α2-adrenoreceptors (α2: α1 ratio) of:

a. 
Ratio 250:1

b. 
Ratio 340:1

c. 
Ratio 1620:1

d. 
Ratio 120:1 

e. 
Ratio 1:250

3. 
Dexdormitor is a commercialized product that contains two preservatives derived 

from methylparaben. These preservatives are:   

a. 
Methyl parahydroxybenzoate and propyl parahydroxybenzoate

b. 
Methyl orthohydroxybenzoate and propyl orthohydroxybenzoate

c. 
Butyl benzoate and butyl hydroxybenzoate

d. 
Octyl benzoate and octyl hydroxybenzoate

4. 
Dexmedetomidine commercialized as Dexdomitor presents a pH ranging within: 

a. 
Higher than 7.45 and less than 8.0

b. 
6.1 to 7.0 

c. 
7.35 to 7.45

d. 
4.0 to 6.0

e. 
Less than 4.0 but higher than 3.0

 

ANSWERS
1. 
False. In dogs and humans, epidural administration of dexmedetomidine decreases the minimal alveolar concentration of isoflurane. 

2. 
c. Dexmedetomidine as an α2-agonist with high selectivity for α2-adrenoreceptors (α2: α1 ratio 1620:1). 

3. 
a. Methyl parahydroxybenzoate and propyl parahydroxybenzoate. 

4. 
d. pH ranging 4.0-6.0. 

 

 

Kjaergaard et al. Hepatic blood flow in adult Göttigen minipigs and pre-pubertal Danish Landrace x Yorkshire pigs, pp. 350-362

SUMMARY: Pigs are often used as animal models for preclinical test of PET traces and pharmacokinetic studies due to its size and anatomical resemblance to humans.  This resemblance include that the hepatic blood perfusion and arterial flow fraction in pigs is comparable to those in humans. In this article the authors want to assess if the values of hepatic blood perfusion and arterial flow  are comparable in two breed of pigs used  for this studies, the Göttingen minipigs (GM) and the Danish Landrace x Yorkshire pigs (DLY).  They conclude that there are differences between this two breeds of pigs, in order that hepatic blood perfusion is similar between pre-pubertal DLY pigs and humans, whereas between GM and humans is different. Also, that  is necessary to keep in mind this differences  and study and standardize them. 

QUESTIONS 
1.
What pigs are used as animal models for hepatic pharmacokinetic and traces PET studies? 

2.
Pig blood volume  influence its use as animal model for pharmacokinetic studies?  Why? 

3.
What is the advantage and the disadvantage of DLY pigs as animal models? 

4.
T/F: GM pigs is breed for research because it weight when adult is 35-40 kg 

5.
T/F: Hepatic blood perfusion and arterial flow fraction in pigs is not comparable to humans 

6.
T/F: Pig breeds have similar hepatic blood perfusion and arterial flow fraction at same age. 

7.
What is true related to hepatic in GM and DLY pigs 

a.
In GM hepatic blood flow is 1/3 of the DLY pigs 

b.
Hepatic blood flow supplied by hepatic artery is  12% in  GM pigs and 24% in DLY pigs 

c.
Hepatic blood perfusion is  GM is 2/3 of that in DLY pigs 

d.
All of above 

8.
T/F: Difference in hepatic blood flow between Gm and DLY pigs is due to bodyweight 

9.
Why noninvasive methods are not reliable to measure hepatic blood flow? 

10.
What are the limitations of invasive methods to measure hepatic blood flow? 

11.
Related to invasive methods to perform hepatic blood flow measurements, what is the variable maybe you think about the least? 

12.
What influence physiological parameters between GM and DLY pigs? 

13.
Why are more females than males pig used? 

14.
T/F: There are no correlation between hepatic blood flow and bodyweight in pigs, but there is variation in hepatic blood perfusion  

15.
T/F:  Related to humans, liver weight is more comparable with GM pigs and  hepatic blood perfusion  is more comparable with DLY pigs 

16.
What is true about pigs as animal model for hepatic studies 

a.
There are differences between breeds 

b.
All breeds are validate models 

c.
There have no sex differences 

d.
All of above 

17.
What are the inconvenient of GM pigs in hepatic surgery? 

18.
T/F: Assessment of hepatic kinetics in vivo need accurate measurements of hepatic blood flow 

19.
T/F: Hepatic  blood flow and perfusion is lower in pre-pubertal DLY pigs when compared with adult GM pigs 

20.
T/F: As humans, flow input from hepatic artery in GM pigs is 25% of total hepatic blood flow 

ANSWERS 
1.
The size, anatomical resemblance to humans, large blood volume 

2.
Its large volume allows extensive blood sampling and accurate flow measurements 

3.
Advantage : cheap to produce; disadvantage: rapid growth to 300 kg in adults  

4.
True 

5.
False
6.
False 

7.
d 

8.
False 

9.
They do not differentiate between  arterial and portal blood input  and are not as precise as invasive methods 

10.
Need for surgery, prolonged anesthesia may affect blood flow 

11.
That the surgical preparation and placement  of ultrasound flow probes are performed by different surgeons 

12.
Age, size, health status, sex 

13.
Because a urinary catheter can be placed during anesthesia and their odor is less strong than males 

14.
True
15.
True 

16.
a 

17.
Have more abdominal fat, have longer ventricles and its portal vein  and common bile duct are smaller and fragile 

18.
True
19.
False
20.
False
 

SHORT REPORT

Capas-Peneda et al. Necropsy protocol for newborn mice, pp. 358-362

Domain 3: Research

Primary Species: Mouse (Mus musculus)
SUMMARY: Neonatal mortality in C57BL/6J strain ranged between 14 to 39%. Evaluation of dead pups is a major source of information, which is often overlooked, due to lack of proper guidelines, cannibalism amongst others. The authors describe a protocol for the post-mortem macroscopically evaluation for 0 to 4 days old pups. For this, it is important to examine with minimal manipulation breeding cages daily during the firsts 4 days. It is compatible with refrigerated or freezing pups, but if histology is needed due to the lack of findings, they can produce artefacts. It should evaluate:

1) External Evaluation

Naked Eye:

a) 
Weight and crown-to-rump length of intact pups (Fig 1a)

b) 
Haematomas and other lesions (e.g. cannibalism from missing organs will be distinguished by intact integument)

c) 
Limbs, toes and tail number and integrity

d) 
Skin colouration

e) 
Presence/absence of eyes, abnormalities in size (e.g. microphthalmia) and integrity of eyelids.

f) 
Head-shape abnormalities (e.g. hydrocephaly)

Stereomicroscope:

a) 
Sequentially position: right, left and ventral recumbency:

i) 
Examine skin for remnants of foetal membranes.

b) 
Secure in dorsal recumbency with needles in the paws:

i) 
Examine abdominal colouration and look for signs of internal bleeding (dark colour).

ii) 
Observe the umbilicus for signs of cicatrisation and umbilical-cord remains.

iii) 
Examine the pigmentation of the anogenital area (for sex determination).

c) 
Open the mouth with a forceps for cavity abnormalities (e.g. cleft palate).

2) Internal Evaluation: Start dissecting by pinching the skin caudally to the umbilicus (Fig 1b), blunt dissection of subcutaneous with vannas scissors can be done while the entire skin can be removed with thumb forceps without puncturing the abdominal or thoracic cavities.

a) 
Record appearance and integrity of subcutaneous and muscle tissues.

b) 
Access peritoneal cavity by pinching the abdominal wall with thumb forceps in the pubic area (Fig 1b):

i) 
If fluid is present: record colour, viscosity and collect sample for biochemical and cytological analysis with a syringe

c) 
Evaluate the appearance (colour, shape and dimensions) of abdominal organs and gut contents.

i) 
With thumb forceps, move the intestines to the left to expose stomach (fig 1 c-e) and measure size and distention, pinch with a watchmaker forceps to evaluate its content and make an incision along the greater curvature, evert the walls and observe the appearance.

d) 
Observe reproductive organs and record sex (Fig 1f – male and g – female).

e) 
Make an incision in the costochondral junction at both sides of thoracic wall. Remove sternal fragment and inspect thoracic contents (Fig 1h-j).

i) 
Evaluate lung colouration (oedema, congestion, meconium aspiration,…) and look for signs of aeration (presence of small bubbles)

ii) 
Remove a lobe of lung and a same size of liver fragment (liver is used as negative control for gas decomposition processes) into an Eppendorf tube filled with water.

f) 
Reposition the pup in ventral recumbency and secure it with needles.

 i) 
Make a circular skin incision in the interscapular area, remove skin and record the presence and appearance (colour, shape and presence of blood vessels) of the two BAT lobes (Fig 1k-m).

g) 
When no gross abnormality is identified as cause of death, immerse the whole pup in 50mL 10% of buffered formalin for histopathology examination.

QUESTIONS (True or False)
1. 
No important information can be obtained from gross examination of 0 to 4-old day mice pups for death cause.

2. 
When performing mice newborn (0-4 days old) necropsy an internal and external examination of all organs should be performed without the need of a stereomicroscope.

ANSWERS
1. 
False - They should always be examined

2. 
False - Due to the small size of the animals and organs and stereomicroscope will help for dissection and inspection.
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Bertrand et al. Influence of alphaxalone on motor somatosensory evoked potential in a female rhesus macaque (Macaca mulatta), pp. 363-366

Primary Species: Macaques (Macaca spp.)

SUMMARY: Somatosensory evoked potentials (SEPs) are action potentials produced when one of the peripheral sensory receptors or an afferent nerve of the somatosensory system (e.g. touch, pain, kinaesthesia) is stimulated over their resting threshold. SEPs can be recorded and are widely used in the clinical setting during spinal surgery, such as the correction of scoliosis, as well as in research for pain and neuroplasticity studies. Anaesthetics can affect amplitude and latency in a dose-dependent manner, particularly halogenated agents, which produce the most interference with SEPs. As a result, injectable agents such as ketamine and a2-agonists are preferred. In this case report, one rhesus macaque was deeply anaesthetised with an infusion of ketamine, medetomidine, midazolam and alfentanil. The median nerve was stimulated, and SEPs were recorded from the motor cortex. The successive administration of three doses of alphaxalone (0.5, 1 and 2 mg/kg) induced an increase of the latency time and a decrease of the amplitude of the SEPs. The structure of the waveforms was conserved, and hence alphaxalone might represent a suitable general anaesthetic option in neuroscience research as well as veterinary or human medicine.

QUESTION

1.
Which these are TRUE regarding alphaxalone?

a.
A long-acting neurosteroid anaesthetic, but its effects can be rapidly reversed by using a specific antagonist such as atipamezole. 

b.
It is a general anaesthetic acting at the GABAa receptor.

c.
It is highly toxic in dogs and cats, and it must never be used in these species.

d.
This study reports the first use of alphaxalone in combination with other anaesthetics to immobilise macaques.

e.
Alphaxalone is only a veterinary drug for use in rodents and non-human primates. 
ANSWER

1a. FALSE. A short acting neurosteroid anaesthetic with no cumulative effect.

1b.
TRUE. It is a general anaesthetic acting at the GABAa receptor, resulting in the hyperpolarization of the neuron and inhibition of action potentials.

1c.
FALSE. It is widely investigated in dogs and cats, and it has wide safety margins in these species with hypoventilation and apnoea as the main complications.

1d.
FALSE. The use of alphaxalone in combination with other anaesthetics to immobilise macaques has also been previously described, where the highest dose of 2mg/kg administered in this report was similar to those previously reported.

1e.
FALSE. Alphaxalone is only available for veterinary use, but a formulation was previously available for human anaesthesia known as Althesin. A new formulation of alphaxalone is currently entering Phase III clinical trials in humans.

CASE REPORT

Cheong et al. Observation of non-glandular gastritis associated with Doxil chemotherapy treatment in NSGTM mice, pp. 367-374

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

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The study was initiated to investigate the toxicology of a formulation of doxorubicin, pegylated liposomal doxorubicin (DoxilR and CaelyxR), in female NSG mice, as NSG mice are often the preferred mouse line for use in patient derived xenotransplant (PDX) work. A regimen of two times a week Doxil, 1 mg/kg, for three weeks, was found to have relatively minimal apparent toxicity, as compared to 2mg/kg dose. The significant lesion found in Doxil treated mice, even with the lower dose, was esophageal and non-glandular gastric hyperkeratosis and inflammation (esophagitis and non-glandular gastritis with hyperkeratosis). This lesion was associated with mixed bacterial flora that did not include Helicobacter species.

 

Methods: Seven to eight week old female NSG mice were used, three groups of three. One group was treated with 2 mg/kg Doxil IV, the second group received 1 mg/kg Doxil IV, and the third group received saline IV, each administered two times a week for three weeks.

 

Results: Mice treated with 2mg/kg experienced substantial (14%) weight loss within 10 days, with signs of distress including hunched back and ruffled fur. This treatment group was terminated prior to the planned 3-week study endpoint.

               

The 1 mg/kg treated mice had minimal weight loss of around 5% with no signs of distress

 

The saline treated mice had approximately 4% weight gain

 

Lesions in the Doxil-treated mice were restricted to the non-glandular stomach and esophagus. The gastric lesions (which were mirrored in the esophagus) consisted of:

               

For the 2 mg/kg mice, moderate to severe non-glandular gastritis as indicated by mucosal hyperplasia, hyperkeratosis, cellular atypia with karyomegaly and cellular pleomorphism. Non-glandular stomach had severe, diffuse, submucosal edema with multifocal dense infiltrations of neutrophils. The non-glandular stomach epithelial lining was attenuated in areas, eroded in others and there was marked cellular atypia in the remnant mucosa. The mucosa was also severely hyperkeratotic, and neutrophils were present in the layers of keratin.

 

Doxil at 1 mg/kg resulted in mild nonglandular gastritis with the presence of mild hyperkeratosis, hyperplasia and epithelial atypia

 

PCR for Helicobacter species was negative in the animals with these lesions

 

Gram staining of the lesions revealed lesion-associated mixed bacterial populations.

 

Additional Notes: In addition to causing the phenotype of very severe immune deficiency, the Prkdc scid mutation results in impaired DNA double-stranded break repair in NSG mice. That mechanism leads to the mice being susceptible to a variety of complications associated with the use of agents that induce DNA double-strand breaks such as doxorubicin, 5-fluorouracil and radiation.

 

With their importance as a tool for individual patient neoplasia treatment, via their use with patient-derived tumors (patient derived xenotransplant model - PDX), an effective but minimally toxic chemotherapy dosing strategy with antineoplastic drugs such as doxorubicin is much needed. This study helped to establish such a strategy

 

QUESTIONS

1.
Which of the following makes NSG mice a valuable tool for anti-neoplasia studies?

a.
NSG mice develop type 1 diabetes

b.
NSG mice are severely immune deficient, allowing for successful xenotransplant survival

c.
NSG mice are susceptible to many opportunistic infections, mirroring immune suppression in patients with many neoplastic disorders

d.
NSG mice are easy to maintain, allowing for less costly experimental design

2.
The major lesion in DoxilR treated NSG mice is:

a.
Aplastic anemia

b.
Renal failure

c.
Myocarditis

d.
Non-glandular gastric and esophageal mucosal inflammation and hyperkeratotic hyperplasia

3.
For tumor studies, what does PDX stand for?

a.
Patented derivation for xenotransplantation

b.
Primary diagnostics

c.
Patient tumor dosing experiment

d.
Patient derived xenotransplant

ANSWERS

1.
b

2.
d

3.
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