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Jirkof et al. Buprenorphine for pain relief in mice: repeated injections vs. sustained-release depot formulation, pp. 177-187

Domain 2: Management of Pain & Distress 
Primary Species: Mouse (Mus musculus)
SUMMARY: The authors evaluate sustained-release (SB) buprenorphine and standard buprenorphine in mice.  The SB (2.2 mg/kg) group was injected once vs the standard analgesic group (0.1 mg/kg) was administered either once or every 8 hours for 3 times.  Control mice were given no analgesics. Mice were assigned random behavioral, surgical and analgestiometric testing. 

Serum concentrations and thermal tests showed duration of action of at least 4 h with the standard drug and 24-48 h with SB.  Body weight and food/water intake was significantly decreased in animals receiving three injections of buprenorphine.  Likewise, animals receiving one SB injection were quicker to return to normal activity & behavioral levels.

In conclusion, dosing standard buprenorphine every 8 hours may not be sufficient in some procedures and the stress associated with repeated catch and injections may have other negative side effects delaying animal recovery.  

QUESTIONS
1. 
What facial features are observed during pain assessment in mice?

2. 
What features are observed in this mouse? What pain score would you give? 


ANSWERS
1. 
Orbital closure, nose bulge, cheek bulge, ear position and whisker position.

2. 
Orbital closure, slight nose bulge, slight cheek bulge, slight back ear position, and slight whisker position.  I would give it a pain score of 1-2.  

Paronis et al. Maternal weight as an alternative determinant of the gestational day of Wistar rats housed in individually-ventilated cages, pp. 188-195
Domain 4

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: The aim of this study was to determine a mathematical model that could determine the day of pregnancy in rats (Wistar) based on body weight changes. The study used Wistar females which were housed with the males until a plug was seen. This day was recorded as day 0. Females were then removed. Body weight was measured prior to mating and daily from day 14 until birth. No significant correlation was found between litter size and maternal weight. However, initial weight was correlated with maternal weight from d 14-19. A quadratic equation was derived for the correlation between daily maternal weight values based on initial grouping into two groups (low and high initial start weights). The researchers finally managed to derive two equations (one for high and one low start weight) that allow the exact embryonic day to be calculated. It was determined that these equations were reliable predictors of pregnancy day in the researchers hands (98% success rate at correct prediction). 

 

QUESTIONS (True or False)
1. 
As litter size increases maternal body weight increases. 

2.
The mathematical model presented can be input weight values from any day of pregnancy.  

3.
The mathematical model may be influenced by other extraneous factors. 

 

ANSWERS
1. 
F. As litter size increases length and weights of embryos tends to decrease and overall litter weight will increase but this is not well correlated with maternal bodyweight increase. 

2. 
F. The model presented here has been validated to use bodyweights from day 14 to day 19 of pregnancy. 

3.  
T. The model is likely to be influenced by strain of rat, food composition and even housing type. 

 
Foletto et al. Efficacy and security of ivermectin given orally to rats naturally injected with Syphacia spp., Giardia spp. and Hymenolepis nana, pp. 196-200

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species: Rats (Rattus norvegicus spp.)
 
SUMMARY: The aim of the present study was to investigate the occurrence of endoparasites in the intestinal tract of a conventional Wistar rat colony, and to evaluate the efficacy and security of ivermectin for the control of these natural infections. Despite the high dose of ivermectin administered in the study (5 mg/kg) and the length of treatment (three days), the rats did not show altered performance in the fear conditioning test and did not produce visible CNS depression. The results show that the oral administration of ivermectin (48 mg/L) repeatedly for 72 h used in accordance with the present protocol is a safe and highly effective treatment for Giardia spp. and Hymenolepis nana in laboratory rat colonies. The drug can be easily and safely administered using drinking water. The simple regimen can also control pinworm infection (Syphacia muris) as it is effective against adult and larval forms of Syphacia but not eggs. 
 

QUESTIONS
1.
How long after eggs of Syphacia spp deposited around the perianal area and colon become infective?

a.
11-15 days
b.
6 hour
c.
4-7 days    
d.
6 days
2.
This is the only Taenia that infects humans without needing and intermediate host?

a.
H. nana
b.
H. diminuta
c.
H. microstoma
d.
Both A& B

3.
A commonly used index of fear in rats?

a.
Exploration 
b.
Inappetence
c.
Freezing behavior
d.
All of the above  
 

ANSWERS

1.
b

2.
a

3.
c
 
Arriola et al. Pavlovian discrimination in rats using voluntary exposure to a lithium chloride procedure, pp. 201-208

Domain 3: Research
Primary Species: Rat (Rattus norvegicus)
SUMMARY: The authors evaluate a voluntary-exposure paradigm using oral administration in conditioned taste aversion procedure instead of more usual procedures that injected the toxin.  Voluntary ingestion of toxin  mimics more closely natural conditions, and have as advantages that eliminate pain related with intraperitoneal administration(that implies positive impact on  animal welfare), reduce the amount of toxin administrated, because depends on how much eats the rat. Rats experience a direct relationship between the amount ingested and the magnitude of the illness. In addition, it is possible to program long training sessions and use other species in which intraperitonel administration is difficult. The authors conclude that   this voluntary-exposure paradigm is viable and a useful tool for investigating discrimination training. 
 
QUESTIONS
1. T/F. In Pavlovian discrimination training, at least Three stimuli are presented, which differ of the reinforcement received
2. What is true related to conditioned taste aversion procedure
a. Toxin is administered simultaneously with the flavor
b. Volume of toxin depends on animal weight
c. Not forced paradigms are used
d. All of above
3. T/F Forced paradigms can be problematic if extended training is needed, because animals can be exposed to high amount of toxin
4. Voluntary exposure paradigms
a. Closely mimics natural conditions
b. Are considerate with animal welfare
c. Is useful for long discrimination trainings
d. All of above
5. What is the difference between forced paradigms and voluntary exposure paradigms? 
6. T/F. In voluntary exposure paradigm, animal experience a direct relationship between flavor consumption and illness intensity
7.
T/F. Discrimination learning is an animal adaptive tool that avoid animals to consume harmful food
8.
What are four advantages of oral voluntary exposure to toxin paradigm?
9.
T/F. Oral administration has been shown to produce weak conditioned aversion to Lithium chloride taste, and long training is need is used.
10.
In what of the next associative learning phenomena, oral administration has proved to be effective?
a.
Sensory preconditioning
b.
Latent inhibition
c.
Overshadowing
d.
All of above
11.
T/F. High number of studies have assessed discrimination learning using oral administration as conditioning preparation
12.
T/F. Sucrose and saccharin are two of the flavors most commonly used in taste aversion learning studies
13.
T/F. Difficulty of a discrimination task is inversely related to the similarity of the stimuli
 
ANSWERS
1. 
F
2.
b
3.
T
4. 
d
5. 
In forced paradigms the consumption of a flavor is followed by toxin administration; in voluntary exposed paradigm, toxin is administrates with flavor
6.
T
7.
T
8.
Eliminate intraperitoneal administration pain (positive impact on animal welfare), reduce amount of toxin administration, allow program of long training sessions, can be used in different species
9. 
F
10. d
11. F
12.
T
13.
F
 
Barrionueva et al. Comparison of experimentally-induced wounds in rabbits treated with different sources of platelet-rich plasma, pp. 209-214

Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY: This study aimed to compare the morphometric feasibilities of using autologous, heterologous and homologous PRP (platelet-rich plasma) in experimentally-induced wounds in rabbits. Over the years, autologous platelet-rich plasma (PRP) has been used to great advantage in the healing of acute and chronic wounds. However, it is impossible to use in some situations so alternative PRPs need to be considered, such as homologous or heterologous PRPs. 18 animals divided into three groups of six, were used for the study, with another six animals used as PRP donors. For the heterologous group an adult, mixed breed dog was used to obtain the PRP. The wounds were induced using an 8mm punch. The left side was treated with NaCl 0.9% and the PRP gels were applied on the right side. The wounds were evaluated for a period of 17 days. On the 17th day, biopsies were taken for histopathological assessment of the wounds. The percentage of contraction was evident in PRP treated side, which was confirmed in the microscopic analysis of the histological sections. Thus, it was concluded that PRP, regardless of the source, improves and accelerates the healing process, demonstrating its therapeutic potential on cutaneous lesions and its use in patients with impaired wound healing.
QUESTIONS (True or False)
1. To present regenerative properties and the desired therapeutic effects, PRP concentrations should be greater than 100,000 platelets/mL.

2. The sources of PRP can be autologous, homologous or heterologous, the former having the advantage of reducing the transmission of infectious diseases and immunological rejection reactions.

3. PRP can be only obtained using expensive and complicated methods, with a bad cost/benefit ratio.

4. A possible disadvantage of using homologous or heterologous sources could be the inability of the platelets to adequately secrete all the growth factors in addition to containing the antigenicity factors.

5. Some authors, working with PRP in wound healing, have reported a possible analgesic effect of the use of concentrated platelets containing endocannabinoids, which, under inflammatory conditions, significantly increase their production to confer analgesia.

ANSWERS
1. False: To present regenerative properties and the desired therapeutic effects, PRP concentrations should be greater than 300,000 platelets/mL and some authors report that for better efficiency the optimal concentration should be around 1,000,000 platelets/mL, i.e. about 5X above the baseline concentration.

2. True

3. False: PRP can be obtained using a simple method, with a good cost/benefit ratio, through which high concentrations of growth factors are acquired.

4. True

5. True

Larsson et al. Percutaneously inserted long-term central venous catheters in pigs of different sizes, pp. 215-219

Primary Species: Pig (Sus scrofa)
 
SUMMARY: To facilitate repeated injections and blood sampling in conscious pigs without the need for restraint, the authors propose a new model of percutaneously inserted long-term central venous catheters. They also investigated the optimal method of venipuncture and guide wire placement in conventional pigs of different sizes.
The Seldinger technique of percutaneous access for vascular catheterization with minor modifications can easily be adopted for insertion of tunneled venous catheters in pigs. The catheters may be used for both injections and blood sampling for a prolonged time without the need for restraints. The percutaneous approach minimizes damage to tissues adjacent to the cannulated vessel as well as to the vessel itself, thereby virtually obliterating the need for postoperative analgesics except for a local anesthetic administered during the procedure. Further, the procedure reduces the risk of infection and unnecessary use of antibiotics and discomfort to the animal.
The standard guide wire will not pass through a smaller needle. However, the microintroducer set allows for primary vessel puncture using a small needle, followed by insertion of a guide wire through the small diameter needle and subsequent placement of the standard guide wire and later the large bore introducer. In juvenile pigs, a microintroducer set (21 Ga needle) facilitates easy access to the external jugular vein, whereas in larger animals, it produces an unnecessary extra step in the process. In larger animals, a standard needle (18 Ga) may be used directly to place the guide wire correctly.
 
QUESTIONS
1. The refinement in this study implies that:
a. 
The anesthetic method chosen has a speedy induction and extremely short recovery time
b. 
The chosen exit point on the animal´s neck assures a minimal impact on the animal´s post procedure well-being
c. 
The choice of an externalized catheter allows for repeated vascular access without restraints or induction of pain
d. 
All of the above
2. T/F. Percutaneous insertion of vascular catheters using the Seldinger technique involves several steps, including the introduction of a guide wire in the vessel of choice.
3. T/F. The lack of surgical trauma should also minimize the inflammatory response with minimized release of cytokine mediators
ANSWERS
1. d
2. True
3. True
Birck et al. Single port laparoscopic long-term tube gastrostomy in Gottingen minipigs, pp. 220-227

Domain 2

Primary Species: Pig (Sus scrofa Domestica). 

SUMMARY: In studies where frequent oral dosing is needed, an alternative to gavage is preferred. From all the alternatives, permanent gastric tubes are the more suitable for long-term studies. Percutaneous endoscopic gastrostomy (PEG) is commonly used due to its safety although may be associated with potential complications. Laparoscopic gastrostomy has been suggested as a safer method since it ensures a correct placement under direct visualization. Normally they are placed creating a gastropexia and fistula which may cause discomfort in some animals. In this study the authors wanted to investigate whether a single port laparoscopy aided technique could be used to position a percutaneous gastrostomy tube to both improve animal welfare and reduce the need for more advanced gastrostomy devices. 

12 male Göttingen minipigs were randomly assigned to receive either total parenteral nutrition through a central venous catheter or liquid enteral nutrition through the gastrotomy tube. All of the animals underwent surgery for gastrostomy tube placement and two central venous catheters implantation. Pneumoperitoneum with CO2 reached an intra-abdominal pressure of maximum 10 mmHg. After three weeks they were euthanized. 

All the minipigs had the gastrostomy tube successfully placed and no intraoperative or postoperative complications were observed. The intra-abdominal pressure did not lead to hemodynamic instability. Histological evaluation showed a discrete chronic-active inflammation strictly located at the entry point of the tube.

The studied technique proved to be safe, simple and reliable. Even if endoscopic equipment is not available the laparoscopic approach can be an alternative to place a percutaneous gastrotomy taking the precaution of avoiding pulmonary compression when inflating the stomach. 

QUESTIONS (True or False)
1. The complications after PEG are attributed to a lack of direct intraperitoneal visualization.

2. Using the single port laparoscopy to position a percutaneous gastrostomy tube the hemodynamic risk due to increased intra-abdominal pressure is avoided.

3. In long-term studies where oral dosing is needed, gavage is more recommended than a permanent gastric tube since it doesn't require surgery.

4. One of the advantages of laparoscopic gastrostomy without gastropexia is the improvement of animal welfare.
ANSWERS
1. 
True

2. 
False

3. 
False

4. 
True

Bellanger et al. Experimental dog model for assessment of fasting and postprandial fatty acid metabolism: pitfalls and feasibility, pp. 228-240
Primary Species: Dog (Canis familiaris)


SUMMARY: The dog is a widely-used model for metabolic studies because of its large size and its physiology, which is relatively similar to that of humans. In this study the authors tried to refine a postprandial metabolic study protocol (protocol 2) using female mongrel dogs with the ultimate aim to avoid undesirable effects in the animals associated with the protocol described in the literature (protocol 2). Protocol 1 consisted of analgesia (buprenorphine every 8-12 h and 2-3 doses/day of acepromazine), restriction by Pavlov harness within cages, and a 2-3 day recovery period. Throughout the experiment, in protocol 1 the dogs received a lipid tracer diluted in 5% bovine serum albumin (BSA). Compared with baseline, all animals vomited and exhibited high ACTH + cortisol levels (stress biomarkers), resulting in blunted triglyceride peak levels. In Protocol 2, post-operative care was modified and animals were given a single dose of buprenorphine and no acepromazine. The dogs were unrestrained and free to move within cages, the recovery period was extended to seven days, and the lipid tracer was diluted in 0.002% versus 5% BSA. Using the latter protocol, postprandial plasma-triglyceride and ACTH/cortisol patterns were similar to baseline values. The authors concluded that controlling for stressors, as well as for factors which may alter proper digestion, was critical for all postprandial metabolic studies, and their results showed that an optimized postprandial metabolic protocol used in dogs was able to reduce experimental variability, while improving animal care and comfort. 

QUESTIONS 
1. 
T/F. Dogs have long been used as an animal model to study human metabolic diseases. As opposed to rodent models, the use of dog models as an experimental analog of human metabolic disorders is supported by the fact that many endocrine disorders, such as type-2 diabetes are common to humans and dogs. 

2. 
T/F. Humans and dogs share a greater degree of genetic homology than do humans and rodents.

3. 
T/F. It is very important that unbiased observation of animal metabolism requires that the study animal physiology should remain unchanged throughout experimental procedures. 

4. 
In relation to veterinary examinations in laboratory dogs, please match welfare/behavior indicators and symptoms.

A) Behavioral concerns.           
a) Superficial, rapid, panting, marked abdominal respiration 

B) Respiration                         
b) Diarrhea, constipation, urinary incontinence.

C) External evaluation                 
c) Arched back, abnormal body posture, aversion for movement.

D) Defecation/miction                 
d) Decreased, weight loss.

E) Abnormal activities                 
e) Stress-induced leukocytosis.

F) Position                         

f) Apathy, anxiety, nervosity, aggressivity or isolation, hierarchical 

modification.

G) Locomotion                         
g) Bristling hairs, mat pelage, tremors, injuries, abnormal reaction 

following touching 

H) Water and food intake         
h) Non-physiological moves, crispation, itching, licking, self-bite 
off.

I) Sonorous expression         

i) Arched, stiff and shorted walk, wobble walk.

J) Blood status                         
j) Yelping, whining, whimpering.

K) Generalities                         
k) Fever, hypothermia, tachycardia.


ANSWERS

1.
True
2.
True
3. 
True
4. 

A) Behavioral concerns.           
f) Apathy, anxiety, nervosity, aggressivity or isolation, hierarchical 
modification.

B) Respiration                         
a) Superficial, rapid, panting, marked abdominal respiration

C) External evaluation                 
g) Bristling hairs, mat pelage, tremors, injuries, abnormal reaction 
following touching

D) Defecation/miction                 
b) Diarrhea, constipation, urinary incontinence.

E) Abnormal activities                 
h) Non-physiological moves, crispation, itching, licking, self-bite 
off.

F) Position                         

c) Arched back, abnormal body posture, aversion for movement.

G) Locomotion                         
i) Arched, stiff and shorted walk, wobble walk.

H) Water and food intake         
d) Decreased, weight loss.

I) Sonorous expression         

j) Yelping, whining, whimpering.

J) Blood status                         
e) Stress-induced leukocytosis.

K) Generalities                         
k) Fever, hypothermia, tachycardia.
Mietsch and Einspanier. Non-invasive blood pressure measurement: values, problems and applicability in the common marmoset (Callithrix jacchus), pp. 241-250
SHORT REPORTS
Greco et al. A new approach for the oocyte genotoxicity assay: adaptation of comet assay on mouse cumulus-oocyte complexes, pp. 251-254
Domain 3: Research 

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Genotoxicity (the property of chemicals to cause damage to genetic information) is usually tested using assays such as comet assay (CA), micronucleus test or Ames test. These tests are technically difficult to apply to oocytes. In previous work, this group has adapted CA to denuded mouse oocytes; however, this does not reflect reality since, in vivo, oocytes are dependent on the cumulus-oocyte complexes (COC). The goal of this study is to adapt the CA for a more physiological approach for studying genotoxicity.

The study compared the previously reported CA using denuded mouse oocytes and the new technique using CA on COC. Two agents known to induce DNA damage were used (hydrogen peroxide and cerium dioxide nanoparticles). After exposure to agents, DNA damage was assessed using olive tail moment (OTM). 

Results show that both original-CA and COC-CA resulted in significant DNA damage with both hydrogen peroxide and cerium dioxide nanoparticles when compared with negative control. This indicates that this new method, COC-CA, can be used for genotoxicity studies on mouse oocytes. The advantages are that it is less time consuming and simplifies the protocol compared to the original-CA. The COC-CA is easier to perform because there is no washing-out procedure. The next step would be to perform COC-CA after in vivo exposure of mice.

QUESTIONS
1. 
What does CA stand for and what is its purpose?

a. 
Comet assay, tests for mutations in cells

b. 
Cohen assay, tests for DNA damage in cells

c. 
Comet assay, tests for DNA damage in cells

d.  
Cohen assay, tests for mutations in cells

2. 
All of the follow are advantages the COC-CA assay has over the original –CA EXCEPT? 

a. 
It costs less money

b. 
It is less time-consuming

c. 
It more accurately reflects in-vivo physiology 

d. 
It is easier to perform

 

ANSWERS
1. 
c
2. 
a
Katzir et al. An unusual infection outbreak in rats held in a human hospital research laboratory, pp. 255-257

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

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: The authors of this observational report describe a nosocomial bacterial outbreak in rats housed in a laboratory animal facility within a human hospital. Initial symptoms were a runny nose, excess lacrimation, sneezing, dyspnea, loss of appetite, limited activity, and a rough coat.  The disease progressed to lumps under the skin, with subsequent ulceration.  The symptoms noted in the two initial rats spread to sixty other rats in the colony within days.  

 

Blood cultures were taken and all rats were treated empirically with amoxicillin + clavulanic acid for 3 weeks.  Rats were switched to sulfamethoxazole + trimethoprim for three weeks following no therapeutic effect of the first antibiotic.  There was no therapeutic effect from the second antibiotic and the rats had a 70% mortality rate.  The initial blood cultures were negative. 

 

Pathology and bacteriology testing were then performed on the lumps and internal organs of both surviving and dead animals.  Necropsy findings were subdermal masses, edema of the peritoneum, bowel, lungs, and the subclavian region in all the rats, and enlargement of the submandibular glands in some of the rats.  Bacteriology results were positive for three types of bacteria, enterococcus, coagulase-negative staphylococci, and Acinetobacter radioresistens.  All are hospital-borne bacteria and were sensitive to ciprofloxacin and ceftazidime.

 

Surviving rats were placed on appropriate antibiotics for 3 weeks and recovered completely.  Blood cultures taken two weeks after completion of treatment were all sterile.

 

QUESTIONS
1. 
The commonly detected infectious agents of rats and mice using serology and bacteriology are which one of the following?

a.  
Helicobacter species

b. 
Mainly viruses

c. 
Entercoccus

d.
Pasteurella species
2. 
T/F.  There is reason for a high index of suspicion for medical staff to animal transmission, in this case.

3. 
Which statement is true?

a. 
Tissue evaluation including bacteriology is essential for the successful management of disease outbreaks.

b. 
Nosocomial infections are common in laboratory facilities housed within hospitals.

c. 
Coagulase negative staphylococcus is considered to be rare within a hospital environment, except in intensive care units.
d. 
Respiratory and intestinal tract infections rarely spread between laboratory animals.
 

ANSWERS
1.  
b as reported in Lab Animal in 2009

2. 
True

3. 
a
Allwood et al. Lennie: a smartphone application with novel implications for the management of animal colonies, pp. 258-262

Domain 4, K6

 

SUMMARY: This article introduces Lennie, a smartphone application, designed to manage small to medium-sized animal colonies as a feasible and affordable alternative to current large-scale software options.

Researchers rely on animals for their clinical applicability and ease of monitoring. However, careful management and monitoring of animal colonies are required to ensure the animal and financial costs are minimized. There are numerous methods available for the management of animal colonies. Many researchers continue to use traditional methods of record keeping such as handwritten notebooks, spread sheets or integrated codexing. These methods are highly susceptible to human error and can become complicated once different genotypes and endpoints are introduced. Various programs are commercially available, but may be too costly and labor-intensive for smaller laboratories to implement. Furthermore, these databases require a computer to access or update records versus the smartphone application Lennie designed for the wireless maintenance and management of small to moderately-sized animal colonies from mobile devices. Lennie was developed using PhoneGap, an open-source mobile development framework for the Blackberry and Android operating systems. This application is available on major smartphone platforms and freely available for download through the Blackberry App World or Google Play stores. Lennie is broken down into a series of datatype subsystems designed to handle the unique command associated with the datatype with separate subsystems in place to manage data storage and flow of information through the application. Integral to the design of the application is the ability of each subsystem to redirect the user based on the specific demands without having to return to an index page, so multiple endpoints can be achieved in one sitting. Upon launching, the user is brought to the colony subsystem index screen to manage existing colonies or add a new one. Once the colony has been selected, the main menu will pop up offering the options to manage colonies based on experiments. Each experiment is assigned a priority level that ensures animals are assigned to each intervention in a timely and highly organized fashion using the calendar function.

By using smartphone technology, Lennie offers an alternative to manage accurately and efficient different colonies and experiments independently of internet or cell service leading further to accomplish the “Three Rs”. Future updates on Lennie will focus on data export to enable data sharing and permanent storage as well to integrate device camera. 

 

QUESTIONS
1.
True or False: Lennie is a smartphone application to manage only large-sized animal colonies

2. 
Which are the advantages of Lennie over computer database alternatives to manage animal colonies?

a. 
Does not require computer to access or update records

b. 
Low cost, simple and not labor-intensive 

c.
Wireless access to the colony data

d.  
User is directed to their chosen endpoint without needing to pass through unnecessary check points

e. 
All of the above

 

ANSWERS
1. 
False

2. 
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