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Vatsos. Standardizing the microbiota of fish used in research, pp. 353-364

Species: Zebrafish (Danio rerio)
Domain 3: Research

SUMMARY: Little is known about the influence of fish microbiota on the reliability and reproducibility of fish experimental designs. Fish microbiota is important and influence different fish organs and systems, as immunology and digestive system. Moreover, fish microbiota is influenced by different intrinsic and extrinsic factors, that originates inter and intra species variations. According to this, it is possible to find in an experimental group so many differences enough important to obtain different results that may lead to question about the reliability of the results obtained.

Then, standardization the microbiological profile of research fish is needed. It has to be decided which aspects must be standardized according fish species and type of research. Also, in those experimental designs in which microbiota is expected to have great influence, report its characteristics before and after the experiments is of a paramount importance. The author concludes that every step that goes to standardization increases quality of research studies end contribute to reduce the number of fish used in experimental research.
QUESTIONS
1.
T/F. Fish microbiota is affected by extrinsic and intrinsic factors, which originate inter and intra species variations?
2.
What of the next fish characteristics have influence in fish microbiota?
a.
Gender
b.
Age
c.
Genotype
d.
All of above
3.
T/F. Water quality and environmental microbial populations can influence fish microbiota, whereas diet not.
4.
Fish microbiota play an important role in
a.
Digestion and development of digestive system
b.
Local immune system
c.
Protection against pathogens
d.
All of above
5.
T/F. Related to fish microbiota, it is as important to standard rearing conditions as to develop test that allow to describe fish microbiota
6.
T/F. Fish microbiota standardization is only needed when it is expected microbiota will exert any type of influence
7.
Fish microbiota standardization increase ____________ ___________ and reduce ______ ________ used in research?
8.
Reduction the number of animals used in research is a legal or an ethical obligation?
9.
According to ARRIVE guidelines, how many checklist points have to incorporate publications of research that uses animals?
a.
10
b.
15
c.
20
d.
25
10.
Description of animal research microbial status is mandatory according ___________ _________ and ____________ _____________.
11.
T/F. As in mice studies, studies involving fish have to include description of microbiological status.
12.
What techniques are used to perform the picture of fish microbiota? Why?
13.
In which stage of development bacteria colonize the fish?
14.
Microbes can be found in fish ______________, ____________ and ___________.
15.
T/F. Microbiota of fish gills and skin have quantitative but not qualitative differences
16.
T/F. Microorganism density in skin and gills is higher than surrounding water because mucus present on it creates a nutrient rich environment.
17.
Most bacteria identified in fish are _________ ___________ and __________.
18.
T/F. Many of the bacteria present in fish gills and skin are opportunistic and can cause health problems under determined environmental conditions.
19.
T/F. Fish skin and gill microbiota are not affected by fish genotype or gender.
20.
What of the next factors influence fish skin and gill microbiota?
a. 
Hypoxia
b.
Low density population in the tank
c.
5 hours transportation
d.
All of above
21.
T/F. Although different fish species have differences tolerating stress, stress have same effect on their microbiota.
22.
T/F. Diet starvation influence microbiota because it induces changes in skin and gill mucus
23.
T/F. As in mammals, fish skin microbiota play an important defensive role antagonizing potential pathogens
24.
What are the two ways that fish kin microbiota antagonize potential pathogens?
25.
T/F. Fish gut microbiota have same composition along the entire gastrointestinal tract
26.
Microbes of fish gastrointestinal tract can be divided in ____________ and __________.
27.
In fish gastrointestinal tract, transient microbes are also called__________.
28.
T/F. In fish gastrointestinal tract, microbes tend to increase from stomach to distal intestine
29.
T/F. In fish, we found the same microbes both in the intestinal mucosa and in the content
30.
In fish gut, major microbes group are?
a.
Aerobic and facultative anaerobic
b.
Aanaerobic and facultative anaerobic
c.
Obligate anaerobic and facultative anaerobic
d.
Yeast and facultative anaerobic
31.
T/F. The most common genera are Aeromonas spp in marine fish and Vibrio spp in freshwater fish
32.
T/F. There are significant differences in the gut microbiota between male and female zebrafish
33.
Along fish development, gut microbiota changes due to ___________ ___________ and increase __________ ______.
34.
Fish gut microbiota is influences by?
a.
Water quality
b.
Nutrients
c.
Pollution
d.
All of above
35.
The most important factor that influences gut microbiota is?
a.
Diet
b.
Water
c.
Pollution
d.
Fish genotype
36.
In fish Cetobacterium somerae produces?
a.
Vitamin B3
b.
Vitamin B6
c.
Vitamin B9
d.
Vitamin B12
37.
T/F. Several studies demonstrate that gut microbiota influences height of intestinal villi and density of T cells.
38.
The four key points for standardization of research fish microbiota are?
39.
How many days after the chorion is hatched, microbiota colonized the zebrafish gut?
a.
1 day
b.
2 days
c.
3 days
d.
4 days
40.
Two extrinsic factors strongly related with maintenance of defined microbiota in fish are ___________ ____________ and ________.
41.
T/F. Microbiota may change over time due to mutations and/or exchange of genetic information between microbes.
42.
What are gnotobiotic fish?
43.
T/F. Gnotobiotic fish derived from germ free fish colonized by defined microbiota.
44.
What is a conventionalized fish?
45.
T/F. Isobiotic animals don’t transfer their microbiota to their off spring.
46.
T/F. Differences in normal microbiota of fish can be minimized using same diet for each fish species and using recirculated and treated water.
47.
T/F. fish microbiota is an experimental variable and should be monitored and reported
48.
What are the two parts that must be included reporting fish microbiota?
49.
What are the three points that determine the monitoring of microbiota?
50.
T/F. If fish lives in same tank under same conditions and diet, sample size to determine microbial status can be small.
ANSWERS
1.
T
2.
d
3.
F
4.
d
5.
T
6.
F
7.
Study quality, fish number
8.
Both
9.
c
10.
ARRIVE guidelines, Directive 210/63/EU
11.
F
12.
Culture and molecular techniques, due to low culturability of some bacteria
13.
After fish larvae hatch
14.
Skin, gills, intestine
15.
F
16.
T
17.
Gram negative, aerobic
18.
T
19.
F
20.
a and c
21.
F
22.
T
23.
T
24.
Competitive exclusion for nutrients, synthesizing antimicrobial compounds
25.
F
26.
Autochthonous, allochthonous
27.
Allochthonous
28.
T
29.
F
30.
a
31.
F
32.
F
33.
Diet changes, hormone levels
34.
d
35.
a
36.
d
37.
T
38.
Establish uniform genetic fish lines, establish isobiotic fish lines, establish rearing conditions according to preferences of each fish species, and appropriate and adequate monitoring and reporting of microbial status
39.
c
40.
Rearing conditions, diet
41.
T
42.
Fish with fully characterized microbiota
43.
T
44.
Germ free fish colonized with microbiota collected from conventional fish
45.
F
46.
T
47.
T
48.
Which microbes should be monitored and how often should be monitored
49.
Fish species, environment isolated and constant, type of study
50.
T
ORIGINAL ARTICLES

Ruiz-Perez et al. Metamizole (dipyrone) effects on sevoflurane requirements and postoperative hyperalgesia in rats, pp. 365-375

Primary Species: Rat (Rattus norvegicus)

Domain 2: Management of Pain and Distress

Summary: Metamizole, or dipyrone, is a non-steroidal and non-opioid analgesic drug, commonly used to treat postoperative pain in combination with NSAIDs and opioids, as well as other conditions, such as colic pain, cancer pain, neuropathic pain and migraine. Its minimal anti-inflammatory effects encouraged the use of this compound in animal models of coagulation and inflammation, including adjuvant-induced arthritis.

It is considered to be a weak inhibitor of cyclooxygenase isoforms 1 and 2 (COX-1 and COX-2) and a more potent inhibitor of COX-3; a potential action through the cannabinoid, TRPV and opioidergic system has also been considered.

The present study focuses on the effects of metamizole on the perioperative analgesia with the aim to understand if mechanisms of tolerance and hyperalgesia to metamizole may occur and if the compound may affect the sevofluorane minimum alveolar concentration (MAC).

Metamizole is expected to reduce the MIC of sevofluorane but its repeated administration might be associated with the development of tolerance and hyperalgesia, that may modify MAC in rats.

24 adult male Wistar rats participated to the present study and were randomly assigned to one of three treatment groups (metamizole 300 mg/Kg, on days 0-3); morphine 10mg/Kg (day 0) and saline (negative control); At day 4 metamizole (300mg/Kg) was administered to the three groups. All drugs were administered intraperitoneally.

Animals were evaluated for quantitative sensory thresholds using the Von Frey Test (Mechanical Nociceptive Threshold) and the tail flick test (Warm Thermal Nociceptive Threshold) at day 0, 2 and 4 and were anaesthetized under sevofluorane inhalant anaesthesia at day 0 and 4 for MAC determination; a baseline MAC (MAC A) was assessed as well as the MAC measured 30 minutes following drug administration (MAC B). Hyperalgesia was defined as a decrease in MNT force values and as a decrease in WNT time values. Tolerance was considered as a decrease in the ability of metamizole to reduce the MAC on day 4 compared to day 0.

The mean baseline MAC was decreased by morphine and metamizole by 45(11)% and 33(7)%, respectively. Baseline MNT and WNT were decreased by morphine and metamizole: MNT reduction of 22(6)% and 22(7)%, respectively and WNT reduction of 34(14)% and 24(13) %. As for the MAC it was reduced at day 0 both by morphine and metamizole, but not saline; on day 4, the MAC reduction was not significantly increased in the morphine and metamizole groups compared with the control; on day 4, the MAC reduction produced by metamizole was similar in the three groups. In the metamizole group, no differences were observed in the reduction produced in the MAC at days 0 and 4, suggesting that there was no tolerance effect. The study showed that metamizole reduced the MAC to a clinically significant level but may produce hyperalgesia, which was not associated with changes in the sevofluorane MAC or in the anaesthetic sparing action of metamizole and morphine; it would be important to determine the clinical relevance of hyperalgesia produced by repeated administration of metamizole as this compound represents an interesting choice for the management of post-operative pain, in combination with other compounds.

 

QUESTIONS
1.  
Von Frey test and tail flick test: Why are they used in certain research models?

2. 
Give a definition of hyperalgesia.

ANSWERS
1.
The Von Frey test is a key method for the study of pain in animal models. It measures the mechanical sensitivity using von Frey filaments, a series of weighted tips manually applied to test tissue in serial increments until pain behaviours are induced in controls vs experimental subjects. It gives information on the mechanical nociceptive thresholds.


The tail flick test is also used for the study of pain and measures the effectiveness of analgesics by observing the reaction to heat. An intense light beam is focused on the animal’s (rodent) tail and the time at which the animal flicks its tail is recorded and it’s considered as a measure of the pain threshold. It is used to determine the warm thermal nociceptive threshold.

 2. 
An increased response to a stimulus which is normally painful.

 

Petersen et al. Search for an animal model to investigate selective pulmonary vasodilation, pp. 376-387

Domain 3: Research

Primary Species: Rat (Rattus norvegicus)
SUMMARY: Pulmonary arterial hypertension (PAH) characterized by an increase in mean pulmonary arterial pressure at rest. Oral therapies for PAH often cause systemic hypotension which can limit their use. Two criteria of an animal model which can test this would be first that the model can provide simultaneous measurement of pulmonary and systemic hemodynamics and second that it can produce 30 minutes of hemodynamic stability followed by increased pulmonary vascular tone. The reference standard for this is Nitric oxide (NO). The authors proceed to describe the results of three models that were investigated: Acute hypoxia, Thromboxane A2 receptor agonist (U46619) infusion, and Monocrotaline (MCT) injection. Male rats were chosen for the species due to more pronounced pulmonary vasoconstriction in response to hypoxia. Parameters evaluated included: right ventricular systolic pressure, systolic systemic arterial pressure, heart rate, and body weight. Acute hypoxia only increased RVSP for 10 minutes with a systemic blood pressure decrease and was therefore not a valid model for use with the NO reference. U46619 in this study increased both RVSP and systemic arterial pressure, however previous publications have used it successfully to model against the NO reference. A possible reason for this difference is postulated to be that the dose was a based on infusion rate, and as the rats were different sizes, this resulted in variable dosing by body weight. MCT was viable against the NO reference, however its metabolites cause portal hypertension, platelet-mediated thrombosis, and actives fibrin. Therefore, the authors propose MCT as an appropriate animal model for investigating selective pulmonary vasodilation in rats.

QUESTIONS (True or False)
1.
Nitric Oxide is the gold standard for testing vasoreactivity in PAH therapy.

2. 
Female rats demonstrate greater pulmonary artery vasoreactivity then males?

3.  
Acute hypoxia causes an increase in systemic vasoconstriction.

ANSWERS
1.
True

2. 
False. Male rats demonstrate greater arterial vasoreactivity.

3.  
False. Acute hypoxia causes systemic vasodilation.

Siefert et al. Computed tomography-based survey of the vascular anatomy of the juvenile Göttingen minipig, pp. 388-396

Primary Species: Pig (Sus scrofa)

Domain 3: Research

SUMMARY

Introduction: Image-guided procedures are less invasive than surgical interventions and are becoming a suitable alternative with many cardiology application, especially in paediatric medicine. Other potential applications are regenerative medicine and stem cell infusions. For their development, well suited animal models are needed. Porcine biology has many similarities with human cardiovascular system. Particularly, 11 weeks-old Göttingen minipigs are the same weight as a human infant at birth.

Aim: provide information about vascular system in juvenile minipigs. 
Material and Methods: 4 female Göttingen minipigs were used. Computed tomography (CT) images for the specification of the vessel size were obtained under anaesthesia. The measurement consisted of the three phases: arterial phase, the portal-venous phase and the venous phase.  Measurements of the vascular structures of each minipig were performed independently by four trained senior researchers.

Results: The CT-based dataset of the arterial vasculature pf juvenile minipigs provides reliable and precise imaging. Conclusions: Therefore, the authors have provided elements for refinement according to the 3R principles of animal research, as well as reduction in the number of animals needed for experiments. Data may serve as a tool for assessing and forecasting the access problems in some arteries routes.

 

QUESTIONS (True or False)
1. 
The juvenile Göttingen minipig presents a favorable profile as a model for human infants.

2. 
Additional data on animals of varying weights and gender is necessary to generate more complete CT-based dataset. 

3. 
Data representing a realistic image of the vascular anatomy of a juvenile Göttingen minipig enhances the reduction in the number of animals needed for experiments.

 

ANSWERS
1. 
True

2. 
True

3. 
True

Pluschke et al. An updated method for the jugular catheterization of grower pigs for repeated blood sampling following an oral glucose tolerance test, pp. 397-404

Primary Species: Pig (Sus scrofa)

Domain 3: Research; Task1

  

SUMMARY: Blood sampling in pigs has long been considered to be a difficult and uncertain task due to the lack of suitable superficial blood vessels. Different approaches have been used for different age groups of pigs. For example, in young piglets, catheterization of the percutaneous external jugular vein is common for a single sample. For larger pigs, venous cannulation of the mammary gland has enabled collections of 10mL per sample three times daily. For a single sample, puncture of the jugular vein using the Vacutainer system has become the most commonly used technique which requires restraint such as the snout snare. In adult/grower pigs there are significant amounts of subcutaneous adipose tissue beneath the skin in the jugular groove. Hence, the jugular vein may be 3–6cm below the skin. Typically, the diameter of the jugular vein in pigs of this size might be 5–6mm. Thus, while transcutaneous access to the jugular vein is possible there is significant risk of laceration to the vein and uncontrolled haemorrhage. In addition, where repeated blood sampling is required, this technique is inappropriate. The aim of this work was to develop a technique for jugular vein catheterization in grower pigs, which would allow multiple blood samplings. Authors describe a surgical approach to place a jugular catheter in 30 grower pigs of 60kg. Although the technique is not rapid and requires a full anesthesia, results in a significant improve animal handling to minimize the stress during repeated bleedings. 

 

QUESTIONS
1. 
Which is the total blood volume of pigs?
a. 
55 ml/Kg                                                                                                                                           
b.
50 ml/Kg                                                                                                      
c. 
65 ml/Kg                              
d. 
60 ml/Kg

2. 
T/F. Pig vessels are very susceptible to vasospasm which frequently complicates procedures requiring arterial catheterization.

ANSWERS
1.
c
2.
T

Bertrand et al. Preliminary assessment of midazolam, fentanyl and fluanisone combination for the sedation of rhesus macaques (Macaca mulatta), pp. 405-411

Domain 2: Management of Pain and Distress 

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: Study was conducted to assess the suitability of fentanyl/fluanison (Hypnorm) +/- midazolam in rhesus macaques. This anesthetic combination provides powerful neuroleptanalgesia in rabbits and rodents, and typically only produces moderate respiratory and cardiovascular depression. Due to its widespread favorable use in rodents and rabbits, the drug combination was evaluated for the provision of chemical restraint in non-human primates. Although responses between individual animals were variable, the addition of midazolam to fentanyl/hypnorm allowed for more muscle relaxation, and a light plane of general anesthesia. However, the authors suggested sedation be combined with oxygen support as some animals experienced respiratory depression. The researchers suggest that the use of combination of fentanyl/Hypnorm and midazolam in rhesus macaques could be used in lieu of ketamine with additional research to better characterize physiologic effects.

 

QUESTIONS (True or False)

1.   Buprenorphine is a selective mu opioid agonist.

2.
Neuroleptanalgesia refers to a state of temporary paralysis associated with multimodal anesthesia.

3.
Hypnorm is readily available across the world.

4.  
Flumazenil is benzodiazepine reversal agent

ANSWERS
1. 
F.  Buprenorphine is a partial mu agonist and functional kappa antagonist

2. 
F. Neuroleptanalgesia refers to an intense analgesic and amnestic state produced by co-administering narcotic analgesics and neuroleptic drugs

3. 
F.
It is only available in Europe

4. 
T

 

 
Benga et al. Survival of bacteria of laboratory animal origin on cage bedding and inactivation by hydrogen peroxide vapour, pp. 412-421

Primary Species: Mouse (Mus musculus)
Domain 1, T1

SUMMARY:  The aims of this study was to determine: 1) the ability of laboratory animal relevant bacteria to resist desiccation in bedding pieces, and 2) the inactivation of these bacteria using hydrogen peroxide vapors (HPV). Multiple bacteria species that are relevant to laboratory animals were used.  These were:  Pasteurella pneumotropica, Muribacter muris, Pseudomonas aeruginosa, Acinetobacter redioresistens, Escherichia coli, Klebsiella oxytoca, Bordetella bronchiseptica, Bordetella hinzii, Enterococcus faecalis, b-haemolytic Streptococcus spp., Staphylococcus aureus, Staphylococcus xylosus), Bacillus safensis.  An in vitro study was performed by placing saturated bedding pieces (ALPHA-dri) with either bacteria suspension in water or bovine serum albumin (BSA).  BSA was used to mimic biological soiling. The bedding pieces were placed in Petri dishes and kept in a populated mouse room for various time point up to 72 weeks. For HPV sanitation efficacy, bedding pieces inoculated with bacteria (water or BSA) were placed in open petri dishes in an unoccupied room and exposed to HPV.  The least resistant bacterial species were Pasteurella Spp. which were died in less than 24 hours. Bacillus safensis, a spore forming bacteria survived up to 72 weeks on bedding pieces with or without BSA. Escherichia coli was sensitive to HPV treatment both suspended in water or BSA.   However, Pseudomonas aeruginosa and Staphylococcus aureus were more resistant to HPV in BSA suspended form. In summary, this study showed that bacterial species relevant to laboratory animals can survive for different periods of time on bedding pieces under animal room conditions, and that BSA soiling favors bacterial survival in the environment and confer resistance to HPV.

QUESTIONS
1. 
Which of the following is the most resistant bacteria in the environment?

a. 
Pseudomonas aeruginosa
b. 
Klebsiella oxytoca
c. 
Bacillus safensis
d.  
Escherichia coli
2. 
Which of the following bacteria is least stable bacteria in the environment?

a. 
Pseudomonas aeruginosa
b. 
Pasteurella pneumotropica
c. 
Bordetella bronchiseptica
d.  
Bacillus safensis
3.
Which of the following bacteria suspended in BSA is still sensitive to HPV treatment?

a. 
Pasteurella pneumotropica
b. 
Bordetella bronchiseptica
c. 
Escherichia coli
d.  
Staphylococcus aureus
4.  
T/F.  In general, biological soiling reduce efficacy of HPV for disinfection?
ANSWERS
1. 
c
2. 
b
3. 
c
4. 
T​

SHORT REPORTS

Will et al. Longitudinal micro-computed tomography monitoring of progressive liver regeneration in a mouse model of partial hepatectomy, pp. 422-426
Domain 3: Research
Primary Species: Mouse (Mus musculus)


SUMMARY: Partial hepatectomy (PH) is one of the classical models used in the study of liver regeneration. One of the crucial issues is the estimation of liver weight before surgery. This ratio is specific for each mouse strain e.g. 4.53% for B6, 4.08% for C and 3.37% for 129 strains, and varies with age. The weight-percentage of the liver after PH is compared to the estimated pre-PH weight to determine the amount of liver regeneration. The study used microCT for determining liver volume as a way of reducing the number of animals required per experiment. The microCT method was compared to the classical method.

Materials and Methods: Liver weight was calculated based on weights determined in a prior experiment (n=6) to be 4.9±0.7% of body weight. Mice were acclimatized for 10 days before surgery, and housed under standard conditions. PH of the left posterior and anterior lobes was carried out in 11-12-week-old C57BL/6N female mice with a body weight of 18-26g. The liver volume excised per mouse was 42.3±3.5% of the total liver volume. Carprofen (5mg/kg) was administered subcutaneously peri-operatively, and subsequently every 8-12h post-operatively for 48h. 

Animals Were Assigned to Two Groups: 

· Group 1 – 24 animals sacrificed at day 1 (n=6), day 2 (n=6), day 3 (n=6) and day 7 (n=6)
· Group 2 – 3 animals imaged by microCT at days 0 (pre-surgery), 1, 2, 3, and 7. 
A contrast agent, (Viscover™ ExiTron™) was administered IV at a dose equivalent to 640 mg iodine/kg body weight one day prior to surgery. Animals were anaesthetised using IP Ketamine (100 mg/kg) and Xylazine (16 mg/kg) and scanned (vivaCT 40) from the mid-thorax area to the upper abdomen at a voxel size of 38µm. Radiation dose was 116.1 mGy per scan. An automatic segmentation script was created using Image Processing Language (Scanco Medical) to define the outer border of liver tissue and hence determine the liver volume. Animals were killed by cervical dislocation on day 7. In both groups, the entire liver was removed and stained with a proliferation marker, Ki67 to determine the influence of radiation on the proliferation of hepatocytes in group 2. To reduce the influence of growth, liver regeneration was calculated as: Calculated initial liver weight relative to body weight/ measured liver weight relative to current body weight.

Findings and Conclusion: There was no significant difference in the estimated mean liver size between the conventional and microCT methods at each timepoint. Both groups showed similar numbers of proliferating cells. Longitudinal microCT estimation of liver volume after PH does not affect liver cell proliferation and correlates with post-mortem liver weight. Fewer animals are required compared to the conventional approach.
QUESTIONS

1.
Which liver lobe is commonly excised in partial hepatectomy mouse models?
2. 
The weight of the liver is estimated in mouse models before partial hepatectomy. What factors mostly influence the weight of the liver?
a. 
Sex, strain and age
b. 
Diet, physical activity and sex
c. 
Body weight, physical activity and strain
d. 
Age, strain and body weight
e. 
Physical activity, diet and body weight
ANSWERS
1.  
The left liver lobe
2.  
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