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Johansen et al.  Guidelines for health and welfare monitoring of fish used in research, pp. 323-340

SUMMARY: In this paper, they provide a complete overview of present guidelines for the health and welfare monitoring of fish used in research among the world, and discuss why it’s so important to look for different points of view in the use of fish in research, to have a deep knowledge of the different fish species that we can use in research. Harmonization in this field is basic to avoid the transfer of research from countries. It is important to note that there is no international consensus on animal welfare legislation, and fish are often not included in national laws. But the most recent and through guidelines for fish are provided by the Canadian Council on Animal Care; these guidelines are general ones for all fish species in all types of research and provide recommendations for, among other things, facilities, management and husbandry. A collection of guidelines for the care and use of fish in research is available at http://oslovet.veths.no/fish. With this paper, present and future possibilities are discussed, including the need for specific guidelines for different research disciplines.

QUESTIONS

1. Why must the specific guidelines be updated continuously? 
2. Number six factors to be considered when selecting fish for research. 
3. Which are the main water quality parameters that you must watch for fish housing? 
4. What part of the fish would you look at to obtain valuable information about the wellbeing of the fish? 
5. Blood parameters may show large variations depending on how the blood samples are obtained, the amount of circulating blood in fish may not be representative of the total blood, and the stress may therefore have an important effect on blood parameters… So, how could you resolve these problems with blood sampling? 
ANSWERS

1. Because they must be adapted to the new knowledge that may include health issues, detection methods, medical treatment and the spread of pathogens. 
2. Health status, species, strain, size, weight and number of fish. 
3. Temperature, oxygen saturation, nitrogen compounds, carbon dioxide, pH and salinity are the main ones but other parameters such as light, density of fish, holding facilities and noise levels also need to be considered. 
4. The condition of the skin and specially the mucus layer of fish. 
5. Sampling the tank water using detection methods for steroids in the water just to correlate with the level of steroids in the blood of the fish. 
PAPERS

Schauvliege et al.  Refined anaesthesia for implantation of engineered experimental aortic valves in the pulmonary artery using a right heart bypass in sheep, pp. 341-352

ACLAM Task-3 and 5

ACLAM species-sheep

Summary:

Methods: In this study an anesthetic protocol for use during right heart bypass in seven sheep was developed. Midazolam and Methadone were used as premeds.  Although the premeds didn't provide much sedation, propofol was used for induction and worked very smoothly.  Anesthesia was maintained with Isoflurane and CRI of propofol and fentanyl bolus.  The nondepolarizing neuromuscular blocking agent, cisatracurium was used to produce muscle relaxation.  Four drugs were given to maintain blood pressure and heart rate were phenylephrine, ephedrine, nitroglycerin, and metoprolol succinate.  Post op analgesia was provided by intercostal nerve block, carprofen, and methadone or buprenex.  A standard  thoracotomy was performed and the right heart and proximal part of the pulmonary artery was bypassed with an extracorporeal circuit.  

Results: One subject became hypoxic during the bypass.  All sheep showed EKG abnormalities.  All sheep developed hypotension, followed by dilation of the heart and thoracic veins (five sheep) during the initial phase of the bypass but this was alleviated with medications.  One sheep required a blood transfusion (had hemorrhage from a small tear in the vena cava) and another sheep developed cardiac arrest after surgery and died.

Questions:

1.
Which induction agent is reported as the best induction agent for CPB?

2.
Which of the four drugs used to control blood pressure and heart rate causes arterial vasoconstriction and increases blood pressure.

Answers:

1.
Propofol

2.
Phenylephrine

Long-term effects of cage-cleaning frequency and bedding type on laboratory rat health, welfare, and handling ability: a cross-laboratory study, pp. 353-370

Summary: 320 Male rats, Wistar and Sprague-Dawley strains, were housed for 5 months in four different animal units (A, B, C and D) and compared cages cleaned twice-weekly, weekly or every two weeks, and cage with aspen woodchips or absorbent paper.
Groups were 4 male rats per cage, 80 cages per unit, 5 treatment groups (twice-weekly with woodchips and absorbent bedding, weekly with woodchips and absorbent bedding, fortnightly with absorbent bedding).  During 20 weeks they observed and scored: body weight per cage (fortnightly until 10 weeks and monthly after that), behavioral (sneezing and skirmishing) , Chromodacryorrhoea ,  ammonia, and handling. After 5 months one rat per cage was euthanized, and lung and stomach were studied by histopathology.
 
Results related with cage cleaning frequency were: Pre-cleaning ammonia concentrations were highest in the fortnightly treatment, but never more than 25 ppm.
Handling test were better in rats cleaned fortnightly.  Skirmishing was more frequent in the weekly cleaned cages.

Results related with bedding material were: Sneezing rates were higher on aspen bedding and were correlated with histopathology caudal lung scores. None of the other pathology scores correlated with parameters (sneezing, body weight, ammonia, etc.)
So cleaning frequency only affect three variables and bedding material two. Animal unit was the parameter that more variables affected. Diet, environmental variables and health status of each animal unit affect standardization in a very much important way than bedding material and cage cleaning frequency.
Questions:

1. 
Cage cleaning frequency affects ammonia concentrations T/F

2. 
Paper bedding should be used instead woodchips in respiratory studies T/F

3. 
Standardization is not affected for the different experimental unit T/F

4. 
Variation in animal housing, procedures, animal health, diet, etc...of the different units carry on the increase of animal used in experiments T/F

Answers:
1. 
T

2. 
T

3. 
F

4. 
T 

Roedel et al.  Effects of light or dark phase testing on behavioural and cognitive performance in DBA mice, pp. 371-381

Summary: The aim was to evaluate the effects of time the day and light conditions during testing on behavioural and cognitive performance in inbred mice.  Behavioural experiments are almost exclusively performed during the resting phase.  In this study, naive DBA/2N mice were tested in the modified hole board (mHB) either during the dark phase under a red light or during the light phase under white light.  For testing during the active period, lights were on at 00:00h until 12:00h.  For testing during the resting period, lights were on at 06:00h until 18:00h.  The mHB was constructed of opaque grey PVC with 23 holes staggered in 3 lines.  For cognitive testing, 10 cylinders were placed in 2 lines.  Each cylinder contained a piece of almond.  For visuo-spacial tasks, three randomly selected cylinders were marked with white tape and baited with a piece of almond.  For spatial tasks, the marked cylinders were removed and replaced with unmarked cylinders but the sequences of baited cylinders remained unchanged.  All tests were videotaped and directly monitored by a trained observer.  Results of the initial testing revealed a significant impact of the daytime of testing on behavior.  Mice had significantly higher locomotor and general exploration during the activity phase.  During cognitive testing, the mice performed a higher number of wrong choices during the resting phase.  The investigators concluded that testing during the light phase induces a pronounced behavioural inhibition as well as cognitive disruption in DBA mice.  

Questions:

1) 
All mouse strains tested displayed their main activity peak when?

a) 
At the end of the light phase

b) 
At the end of the dark phase

c) 
At the beginning of the light phase

d) 
At the beginning of the dark phase

2) 
Cognitive functions differ depending on the time point of testing

True or False

3) 
DBA mice are used for behavioural testing because they:

a) 
Are calm and easily evaluated

b) 
Are a model of high anxiety

c) 
Have severe behavior and cognitive impairments

4) 
The modified hole board allows for detailed behavioural analysis

True or False

Answers: d, T, b, T

Meijer et al. Effect of restraint and injection methods on heart rate and body temperature in mice, pp. 382-391

TASK: 2- Prevent, Alleviate, and Minimize Pain and Distress

SUMMARY: Mice were subjected to various restraint and injection methods. Heart rate and body temperature were measured using radiotelemetry. Plasma corticosterone levels were measured to assess stress. Heart rate was found to parallel corticosterone levels more closely than body temperature. Due to this, heart rate may be a more sensitive measure of acute stress response than body temperature.

QUESTIONS:
1.
Give two reasons to discourage IM injections in mice.
2. 
Which of the following is true regarding experience vs. inexperienced technicians?
A) 
Inexperienced technicians caused a greater increase in heart rate in the mice they were injecting when compared to experienced technicians.
B)
Inexperienced technicians caused a greater increase in both heart rate and body temperature in the mice they were injecting when compared to experienced technicians.
C)
Inexperienced technicians caused only a greater increase in body temperature in the mice they were injecting when compared to experienced technicians.
D)
Inexperienced technicians took longer to perform injections than experienced technicians.
ANSWERS:
1.
Muscular mass of the mouse is very small in the posterior thigh and IM injections are supposed to be painful.
2.
D

Olsson and Sherwin et al.  Behaviour of laboratory mice in different housing conditions when allowed to self-administer an anxiolytic, pp. 392-399

Task 4 - Develop and Manage Animal Husbandry Programs; K1 Species-specific husbandry considerations (e.g., nutrition, housing, enrichment, exercise)

Primary Species - Mice

Summary: This paper presents results of behavior studies of female C57BL/6J mice housed in standard, unpredictable, or furnished (larger) cages. The goal of the studies was to assess possible behavioral indicators of home-cage anxiety of mice in the different housing systems. During the studies, the mice had access to water alone, water or an anxiolytic agent on a daily alternating schedule (forced consumption), and finally, both water and the anxiolytic (self-administration). Time-lapse video recordings were made during the dark phase of the light/cycle. Mice in the furnished cages spent more time exploring and moving. These mice had low levels of bar-related exploration and bar-related stereotypy compare to the other groups. The availability of an anxiolytic significantly affected behaviors, in that the mice explored and moved less but rested more. Overall, when mice were able to self-administer the anxiolytic rest-related (increased) and exploration-locomotion (decrease) behaviors were altered.

Questions:

1. 
Mice in the furnished cages increased their activity compared to mice in standard or unpredictable caging systems. Which was the main activity of mice in the furnished cage?

a. 
Tunnel exploration

b.
Wheel-running

c.
Nest burrowing

d.
Bar exploration

2. 
Which group of mice displayed the lowest levels of bar-related stereotypy?

a. 
Self-administrating mice housed in the furnished caging system

b.
Self-administrating mice housed in the unpredictable caging system

c.
Self-administrating mice housed in the standard caging system

d.
Control mice housed in the furnished caging system

3. 
Which behavior was observed for the highest percentage of time by all three groups of mice self-administering the anxiolytic?

a. 
Exploration/locomotion

b.
Bar-related exploration

c. 
Rest-related behavior

d. 
Bar-related stereotypy

Answers

1) 
b

2) 
a

3) 
c

Voipio et al.  Role of cage material, working style and hearing sensitivity in perception of animal care noise, pp. 400-409

Task 6, 4a – Design and Operate Laboratory Animal Facilities

Primary Species - Rat

 

Summary:  Cage material, working style and hearing sensitivity all impact on the sound pressure level in the rodent cage.  Use of the correct working methods can effectively reduce excessive sound levels.  Usually in a standardized environment, laboratory animals are exposed to a variety of sounds in the course of their routine daily life.  This study assessed the sources of common sounds produced by animal care activities, and it explored a well known fact that sound levels can vary according to the time of day, day of the week and the animal care routine.  New species-specific R- and H-weightings were used to calculate the sound exposure levels so that a comparison could be made between the way in which sounds are heard by humans versus that of rats.  The previously used A-weighted sound level was thought to be biased, and the authors felt that this measure did not give relevant results across species.  Therefore, a new H-weighting for humans was calculated and used to give better estimates of sound levels in both human and rat ears.

 

One aim of the study was to compare the sound levels produced by different caging materials.  It was previously shown that stainless steel cages produce more noise than plastic, and in this study they found that sound exposure levels were indeed higher.  The same was also found with the other animal care procedures, such as pouring food and replacing cages in the rack.  In all cases, the H-weighted sound exposure levels were significantly higher than R-weighted (by about 10-20 dB).  Therefore, they feel that rats do not hear noise to the same degree as humans, although it is know that high level sounds can elicit behavior responses (“fear reactions”) and that white noise type sounds can do so even at lower levels.  The authors of this article believe that some noises could be alleviated simply by changing the working method--slower rate of activity and by pouring food more slowly into the cage before the rat is returned to the cage could make a difference.  

 

Questions:

1. Humans hear sounds associated with animal care about _____________ louder than rats. 

2. Sounds are recorded using a ___________________. 

3. What types of sounds are known to be harmful to rats. 

4. Which procedure produced the loudest sound exposure(dB) when working with stainless steel? 

a. Pulling out the cage rack 

b. Replacing the cage back into the rack 

c. Pouring food 

d. Noise by replacing an adjacent cage back into the rack 

 

Answers:

1. 10-15 dB 

2. Sound level meter 

3. White noise 

4. b. [93 dB(R) and 102 dB(H)] 

Lanteigne and Reebs.  Preference for bedding material in Syrian hamsters, pp. 410-418

Species:  Mesocricetus auratus
 
Summary: This study was conducted to determine the bedding material preferences of male Syrian hamsters.  Bedding provides sanitation of primary enclosure, environmental enrichment (nesting), and comfort, thus, it is important to the health and well-being of laboratory animals. Bedding preference studies using rats and mice are extensive in comparison to those using hamsters. The authors decided to conduct this study due to the wide use of hamsters in chronobiological and other significant research.

Three types of experiments were conducted with the hamster placed in either single cages or 2 or 4 connected cage systems. The materials tested included aspen shavings, pine shavings, corn cob, and wood pellets. The hamster’s time spent on each of the bedding material types (in the 2 and 4 cage systems) was measured and used as an indication of preference, as well as, in one case where the hamster moved bedding material to a different location and used it as nesting material.
Paper towels were placed in cages to be used as nesting material. There seemed to be no definitive bedding preference with the provision of paper towels. In the absence of nesting material, however, pine shavings were preferred indicating that the more suitable a bedding material is to be used as nesting material, the more preferred that material was found to be by the hamsters.  Ironically, the pine shavings was the only group that showed significant correlation to less weight gain throughout the experiment and worse paw condition.  The other three materials showed no such correlation.

Questions:
1) 
Which bedding material feature most likely leads to its preference by the hamsters?


a. 
Absorbability


b. 
Its ability to also serve as a nesting material


c. 
Palatability

2)  
T/F   When hamsters were provided with nesting material (i.e. paper towels), the preference of bedding material became less obvious.    
3) 
Which bedding material(s) had a direct affect on the weight gain and paw condition of the hamsters?


a. 
Corn cob


b. 
Aspen shavings


c. 
Pine shavings


d. 
Wood pellets


e. 
a, b, and d
 
Answers:
1)     b

2)     True
3)
c     
Teixeira et al.  Effects of an individually ventilated cage system on the airway integrity of rats (Rattus norvegicus) in a laboratory in Brazil, pp. 419-431

Primary Species
Task 4 - Develop and Manage Animal Husbandry Programs

Summary:  The ventilation method used in the management of laboratory rats is important for the health of the animals.  Rodents kept under general diluting ventilation (GDV) are exposed to high levels of airborne allergens and pollutants in the environment, such as dust and airborne bacteria, and those produced by animal metabolism and excretion inside the boxes, such as ammonia and carbon dioxide.  Those pollutants may contribute to the occurrence of respiratory diseases.
The airway epithelium is a potential target for airborne contaminants.  The efficiency of mucociliary clearance depends primarily on four factors: the magnitude of ciliary input, the amount of mucus, the depth of the periciliary mucus layer, and the viscoelastic properties of mucous gel.
An individually ventilated cage (IVC) system was developed as an alternative experimental ventilation system.  In this system, ammonia levels decreased and rats exhibited improved reproductive performance and a lower occurrence of pneumonia than rats maintained under GDV.  The effects of IVC were compared with GDV in rats in terms of respiratory mucus properties, on the nasal epithelium and on the lungs.  Bronchoalveolar lavage (BAL) revealed that macrophages were the predominant cell.  After bedding was changed, ammonia concentrations inside the cages on day 3 were significantly higher for GDV than for IVC.
The authors conclude that rats maintained under GDV are exposed to factors that can lead to deleterious effect on the ciliated epithelium of the airways, and that these effects can be prevented by the use of IVC.
Questions:

1. In individually ventilated cage (IVC) system, rats exhibited all the following except: 

a. Increased food consumption 

b. Better reproductive performance 

c. Lower incidence of pneumonia 

d. All of the above were observed in rats 

2. __________  is a potential target for airborne contaminants.  

a. Nostrils 

b. Epiglottis 

c. Trachea 

d. Airway epithelium 

3. ___________ were predominantly found in bronchoalveolar lavage.  

a. Neutrophils 

b. Eosinophils 

c. Macrophages 

d. Basophils 

Answers:

1. a 

2. d 

3. c 
Maeno et al.  Islet-like cell clusters: viability, cell types, and subretinal transplantation in pancreatectomized cats, pp. 432-446

SUMMARY: The aim of this study was to investigated a method for isolating sufficient

feline islets of Langerhans to restore normoglycaemia following transplantation into the subretinal space of pancreatectomized cats.

The Diabetes Control and Complications Trial demonstrated that intensive insulin treatment producing good control of blood glucose slows the development of retinopathy and other microvascular complications of diabetes.  However, intensive insulin treatment is accompanied by increased risk of hypoglycaemia.

One method to achieve euglycaemia without this risk would be by transplantation of intact pancreas or isolated islets of Langerhans.  Transplantation of isolated islets of Langerhans in a site of immune privilege, such as the testis or host with immune suppression, has been successful in animals and humans to a limited extent.

The vitreous cavity and subretinal space have recently been reported to be immune privilege sites in rodents and rabbits.

They  used diabetic cats because their retinal anatomy is similar to that of humans and the cat eye has been used extensively in ophthalmic research.

Findings in the current study were that:

· Feline islets of Langerhans are difficult to isolate completely from surrounding acinar tissue by collagenase digestion. After collagenase digestion of feline pancreas, only limited numbers of acinar cell-free islets could be identified in the digestate (about 300 islets per pancreas) because most islets were still surrounded by acinar cells. This yield was estimated to require 60-90 donor cats per recipient.

· Subretinal transplants of cultured ICC in diabetic cats maintained normoglycaemia only up to 12 days, indicating that cultured ICC did not include sufficient numbers of b cells.

They conclude that the  method of culture was suitable for feline islet isolation in terms of reduction of acinar cells, but it could not produce numbers of feline b cells sufficient to reverse experimental hyperglycaemia for more than several days.

QUESTIONS:

1.
ICC means: Islet-like  __________    ___________

2.
T or F.   The retinal anatomy of cat is very different to that of humans.

3.
T or F. One method to achieve euglycaemia would be by transplantation of intact pancreas or isolated islets of Langerhans.

4. 
T or F. Transplantation of isolated islets of Langerhans in a site of immune privilege, has been unsuccessful in animals and humans.

5. T or F. The vitreous cavity and subretinal space have recently been reported to be immune privilege sites in rodents and rabbits.

ANSWERS  :

1.
Islet-like Cell Clusters

2.
F

3.
T

4.
F

5.
T

Boot et al.  Detection of antibodies to Streptobacillus moniliformis in rats by an immunoblot procedure, pp. 447-455

Task 1-Prevent, Diagnose, Control, and Treat Disease
Species-Rat (Rattus norvegicus) 
 
Summary: Streptobacillus moniliformis is a gram negative bacterium found in several laboratory animal species, (notably mice, rats, and guinea pigs), and is a cause of zoonotic disease.  Although bacterial culture and polymerase chain reaction (PCR) are serviceable in detecting infection in asymptomatic animals, the bacteria is difficult to grow and PCR is labor intensive and requires terminal animal sampling.  An Enzyme Linked Immunosorbent Assay (ELISA) has proven useful to detect antibodies to the bacterium, but in light of potential cross-reactivity with related bacteria, a more specific confirmatory test is desirable.  Here, the authors evaluate an Immunoblot (IB) procedure to detect antibodies to S. moniliformis in rats.  
20% of serum samples submitted to the authors’ laboratory over a 2.5 year period were positive for S. moniliformis by ELISA.  But only one of these-ELISA positive samples was subsequently found to be positive by IB.  The IB was considered positive when antibody activity against two or more antigens in the 32-55 kDa range was present.  Using this criterion, there was consistency between IB and ELISA results from 24 days post-exposure to the bacterium.  Animals in the colony from which the IB-positive sample was taken were subsequently found to be positive for the bacterium by both culture and PCR.  Activity to a 57 kDa antigen was seen frequently in ELISA-positive serum samples but no more than one antigen was seen in the 32-55 kDa range in these samples.  The 57 kDa antigen was also detected in ELISA-negative samples and is thought to be the result of bacterial cross-reactivity.  The authors suggest that the IB procedure is more specific than ELISA and should be used as a confirmatory test for rats found to be ELISA-positive for S. moniliformis.
Questions:
1)
What are two zoonotic diseases caused by S. moniliformis?
2)
True or False?  The IB technique involves the separation of proteins by SDS-polyacrylamide gel electrophoresis, transfer of the proteins to a nitrocellulose membrane, and subsequent immunodetection.
3)
True or False?  The authors posit that the IB procedure is an excellent confirmatory complement to ELISA in the detection of S. moniliformis in rats because it is a more specific test.
 
Answers:
1)
Rat bite fever and Haverhill Fever
2)
True.
3)
True.
Hintiryan et al.  Intraoral cheek fistulae: a refined technique, pp. 456-464

Summary: Intraoral infusion of a substance is used in several aspects of research, including palatability studies, taste reactivity testing (TRT), and conditioned taste aversion (CTA).  CTA involves the consumption of a new substance followed by administration of a chemical agent that causes malaise.  Animals then learn to decrease consumption of the new substance.  In TRT, palatability of a substance is measured by the animal's reaction to the infusion.  TRT studies offer the advantage of abolishing the need to fluid-deprive the subjects in taste avoidance studies.  Currently, the traditional method of fistulae implantation involves implanting a cannula that starts from the oral cavity and is buried subcutaneously extending to the top of the head.  The authors of this study have developed a refined fistulae technique in rats, in which the tubing was only implanted through the cheek.  The authors showed that with this refined technique the rats were back to presurgical weight within 5 days.  With the conventional technique, the rats were not back to pre-surgical weight even 2 weeks following surgery.  Authors also noted the additional advantages of group housing, decreased surgical time and no reported infections or loss of animals with the refined technique.  In contrast, the traditional technique results in infection and sometimes death, and the animals must be singly housed to prevent chewing of the cannula.  The authors also conducted a TRT with sucrose solution and LiCl to show the validity of their new technique.  The TRT results mimicked those found in the traditional method.

 

Questions:

1.  
What do TRT and CTA stand for?

2.  
The refined cheek fistulae technique offers all of the following advantages over the traditional technique, except:

a) 
It is less invasive

b) 
Faster body weight recovery

c) 
No anesthesia is required

d) 
Group housing is allowed

 

Answers:

1.  
Taste reactivity testing, conditioned taste aversion

2.  
c, anesthesia is still required, though surgery time is shortened.

Snelderwaard et al.  Surgical procedure for implanting a radiotelemetry transmitter to monitor ECG, heart rate and body temperature in small Carassius auratus and Carassius auratus gibelio under laboratory conditions, pp. 465-468

Task 3 - Provide Research Support, Information, and Services

Species: Other Fish

Summary: In this study the authors surgically implanted telemetry transmitters in Goldfish and Prussian Carp and measured body temperature, heart rate and ECG for up to 4 months. The Goldfish (Carassius auratus) weighed from 50-100 gm and the Prussian Carp (Carassius auratus gibelio) weighed 100 gm. The dimensions of the transmitter was 21 x 10 x 11 mm and it weighed 3.3 gm. This is a transmitter that is commonly used in mice. The fish were anesthetized with 50-100 ppm MS-222 (tricaine methane sulfonate) and the transmitter was surgically implanted in the abdominal cavity. 

Results: The transmitter seemed to be too big for the smaller goldfish (50-80 gm) and the incisions failed to healed, due to increased tension on the incision. Not only does the size of the transmitter have to be considered, but also the increase in swim bladder volume to compensate for the extra weight, which happened within 24 hours. In both the 100 gm goldfish and the carp, implantation was successful. Body temperature recordings was the same as the water temperature of 15 C. Average HR ranged from 50-60 bpm. Min/max HR 18-85 pbm. No circadian rhythms were observed.

Questions:

1) 
The chemical name of MS-222 is?

2)  
What did the fish do within 24 hrs to compensate for the weight of the transmitter?

3)  
What are some advantages of making physiological measurements via telemetry?

Answers:

1)  
Tricaine methane sulfonate 

2)  
Increase volume of swim bladder

3)  
Decreased stress on animal giving more accurate data

The feasibility of detecting motor and sensory potentials in a sheep model, pp. 469-473

Summary: The authors have developed a sheep model for regeneration and functional recovery after spinal cord transection at the thoracic and lumbar level.  Their work examines the feasibility of neurotization of three lumbar roots using lower intercostal nerves after hemisection of the sheep spinal cord.  To evaluate the success of the procedure,  they propose investigating the motor, sensory and sensory-evoked potentials (SEPs) of the thoracic and lumbar roots.  The current article reports only on non-lesioned animals.  Six sheep were anesthetized with thiopental and halothane with nitrous oxide.  Thoracic and lumbar roots were easily identified.  Motor potentials were detected easily.  Sensory potentials and SEPs were satisfactorily recorded in only three sheep. Complications included perioperative bleeding from vertebral foramen vessels and interfering background noise.  Many anesthetic agents have significant effects on motor or sensory potentials, including enflurane, halothane, neuroleptics, nitrous oxide and propofol.  The authors chose their anesthetic regimen based on prior experience with this technique.

Questions:

1.  
What is neurotization?

2.  
Which anesthetics have an effect on motor or sensory potentials?

3.  
What complications can arise when attempting to record motor or sensory potentials in sheep?

4.  
What nerves can be used to facilitate repair of thoracic and lumbar nerve roots?

Answers:

1.  
The development of nerve tissue,  the regeneration of a nerve

2.  
Enflurane, halothane, propofol, neuroleptics and nitrous oxide

3.  
Perioperative bleeding from vertebral foramen vessels, background electrical noise

4. 
Lower intercostal nerves

