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Conlee et al.  Carbon dioxide for euthanasia: concerns regarding pain and distress, with special reference to mice and rats, pp. 137-161

Carbon dioxide is widely used for euthanasia of laboratory rodents. This gas is easy to use, not expensive and is possible to euthanize large number the animals in short periods of time; due to these advantages is very popular, however there is an ongoing discussion on whether the use on CO2 causes pain or distress in animals. The main concern is the evidence of pain when using CO2 and also may cause onset of asphyxia while the animal is still conscious.

Questions

1)
T-F.  CO2 gas is used to induced pain  and stress in animals at the same or very similar concentrations as those used for euthanasia.

2)
T-F. Concentrations from 25% to 100% are associated with pain/ distress

3)
T-F. Mice have a higher threshold to CO2 than rats.

4)
T-F. The use of gradual induction chamber is preferred to the prefilled chamber due to less adverse reactions on the animal.

5)
T-F. The use of anaesthetic gases prior euthanasia with CO2 causes more distress to the animal and shouldn't be considered as an option to the CO2 alone.

6)
T-F. Argon is a less painful and distressful alternative to CO2.

7)
T-F. Decapitation should never be considered as a humane method for euthanasia of laboratory rodents.

Answers.

1)
T

2)
T

3)
F

4)
T

5)
F

6)
T

7)
F

PAPERS

Stevens et al.  A simple method for assessing muscle function in common marmosets, pp. 162-168

Task 9 - Collaborate on the Selection and Development of Animal Models

species: Tertiary/common marmoset (Callithrix jacchus)

Summary: A novel method of assessing muscle function in the common marmoset was developed which could be useful for numerous diseases or toxicology studies. The method involved home cage presentation of  a weight-pulling task: a T-bar apparatus, linked to a food dispenser filled with nuts, was fixed to the cage. An operator was present during the task to initiate it and measure the performance. Over a 4–5 month period, representing approximately 39 training sessions, 38 of 42 animals were successfully trained to  displace weights of up to 920 g (mean 612 ± 20 g). Individual baseline performance increased progressively from the first to the last training session, and was stable thereafter over 13 weekly sessions. Performance was independent of gender or body weight.

Questions:

1. 
What is the average body weight of the adult common marmoset?
2. 
What are standard methods to evaluate muscle function?

3. 
Is the absence of correlation of performance with gender or body weight questionable?

4. 
What is the recommended housing for common marmosets?

Answers:

1.  
Adult common marmosets weight approximately 400g. There is no gender dimorphism in weight, but individual variation is high (from 320 to 530g).

2. 
Muscle function can be evaluated by a lot of methods, in humans and animals as well. Imagery is used for anatomic and biomechanical studies. Electromyography is used for analysis of individual muscle involvement in motricity. Performance tests are used for breathing and motricity studies. Pressure transducers, dynamometers and accelerometers can be used to measure force, either by placing them directly on the muscle, or by placing them on the performance test apparatus.

3. 
One major parameter in food-reward based task is animal motivation rather than strength or dexterity (that may depend on gender and body weight). The performance is strongly influenced by the presence of an operator. Long training is necessary to obtain a valid performance; the operator should be the same at each test and should follow a carefully standardized procedure.

4. 
Common marmosets are New World Primates. They should be housed as pairs or in small family groups. They need high narrow cages with substrates for climbing and individual or familial nest boxes; cages can be linked. Animal rooms should be maintained over 25°C and 12h light/dark cycle (preferably with dawn and dusk 30mn periods).  Animals are fed primate pellets and fruits, and forage mix and sunflower seeds are given for enrichment.

Mann et al.  A novel method for activity monitoring in small non-human primates, pp. 169-177

Task 2 - Prevent, Minimize, and Alleviate Pain and Distress

Summary:  Activity monitoring is an important physiological measure of well-being, as well as a means to study the effects of xenobiotics and environmental factors. Accordingly, activity monitoring has been incorporated into a variety of investigations, mostly in rodents.  There is an increasing number of non-human primate studies which have involved actimetry either as their primary focus or as an adjunctive measure.  To date, various methods of monitoring activity have been used such as the use of infrared beams, video analysis, pressure plates, jiggle cages, and the implantation of telemetric/transponder devices.  Some of the disadvantages of these techniques include the inability to simultaneously monitor more than one individual in group-housed situations, the requirement for surgical implantation of recording devices, and the emphasis on the monitoring of activity in arenas other than the home cage.  Devices that utilize body-worn piezoelectric accelerometers have been widely used in human activity monitoring and allow one to overcome the limitations mentioned above.  Such devices record intensity as well as the amount and duration of movement in all three planes by producing a voltage that is subsequently converted to an arbitrary count and datalogged.
In this study, the authors desired a non-invasive system which would simultaneously measure spontaneous activity from multiple marmosets maintained in pairs or groups.  The human Actiwatch was adapted by the manufacturer such that a smaller version (Actiwatch-Mini) was produced.  It was designed to be attached to a standard marmoset collar.  Subsequently, the Actiwatch -Minis were used to monitor the activity of two groups of differently housed common marmosets for 14 consecutive days.  Group A consisted of four mixed-sex pairs of animals and group B comprised eight group-housed males.  Activity profiles were generated for weekday and weekend periods.
Twenty-four hours before the commencement of the studies, each animal was lightly restrained in a gloved hand and the device was fitted to the collar.  The device measured activity by integrating intensity, amount and duration of movements in all directions and detected all movements with a force of more than 0.5g.  Continuous recordings were made from all animals over 14 consecutive days.  The groups* mean 24-hour profile was calculated for weekdays and weekends. 

The collars were well-tolerated by the monkeys.  The animals in group B showed approximately twice the activity counts compared to those in group A (this difference is likely due to the fact that group B animals were approximately four years younger than group A animals and were housed in a same-sex cohort vs. mixed-sex pairs).  There were no differences in either group between weekday and weekend levels of activity although there were differences of temporal distribution of the activity recordings (e.g. the level of activity was the same but the schedule of activity differed and this is likely due to different husbandry schedules and feeding times on weekdays vs. weekends). 

The authors demonstrated a novel method for monitoring activity in small non-human primates.  This represents a considerable advantage over other methods of measuring activity in that it allowed non-invasive, concurrent monitoring of multiple animals in a single arena.  It also allowed for monitoring in the home cage with minimal disruption to the animal and with no modification to the environment.  There may be opportunities for extending the use of this device to other species, although its use in rodents may be constrained by limited opportunities for methods of attachment. 

Questions:

1.
Why would one want to conduct “activity monitoring?” 

2.
What is the name of the activity monitoring device utilized in this study?  

3.
What are the benefits of the specific activity monitoring device evaluated in this study? 

4.
What are alternative methods of activity monitoring?   

Answers:

1.
An activity profile constitutes an important physiological measure of well-being.  Further, it  constitutes a means to study the effects of xenobiotics, environmental factors, and the like.

2.
Actiwatch-Mini

3.
It allowed for non-invasive, concurrent monitoring of multiple animals in a single arena.  It also allowed for monitoring in the home cage with minimal disruption to the animal and with no modification to the environment.

4.
Infrared beams, video analysis, pressure plates, jiggle cages, and the implantation of telemetric/transponder devices.

>
Itter et al.  The isolated working heart model in infracted rat hearts, pp. 178-193

SUMMARY

Congestive heart failure (CHF) is a common cause of death in western countries. In the rat model, the animals show parameters and symptoms that can be extrapolated to the clinical situation of patients with end-stage heart failure. For this reason the working heart model in CHF rat hearts should provide a valuable method for early testing of new therapeutic approaches for patients with CHFCHF was induced in Wistar Kyoto (WKY) and spontaneously hypertensive rats (SHR) by creating a permanent occlusion of the left coronary artery, distal to the origin from the aorta. This resulted in a large infarction of the free left ventricular wall. 8-12 weeks after coronary artery ligation and myocardial infarction rats were anesthetized and hearts removed for evaluation of its function in a working heart model.  Parameters evaluated were related to cardiodynamics (contractility, systolic left ventricular pressure, heart rate, left ventricular end diastolic pressure, cardiac output, external heart work, external heart power, aortic and coronary flow index), geometric properties (infarct size) and clinical signs. WKY rat did not show any symptoms of CHF while SHR rat represented characteristic symptoms (dyspnoea, subcutaneous oedema, pale bluish limbs and impaired motion) that could be extrapolated to the clinical situation of patients with end-stage heart failure. On necropsy the SHR showed lung oedema, hydrothorax, large dilated left and right ventricular chambers and hypertrophy of the septum. In the working heart model the infarcted animals showed reduced heart power, diminished contractility and enhanced heart work, much more so in the SHR than in the WKY rat. For this reason the working heart model in CHF rat hearts should provide a valuable method for early testing of new therapeutic approaches for patients with CHF.

QUESTIONS:

1.
Which kind of ventilation was performed in this experiment?

a) 
Intermittent with positive pressure ventilation (IPPV)

b) 
Spontaneous ventilation.

c) 
Continuous pressure ventilation (PCV).

d) 
Manual ventilation.

2.
Normal ventilation parameters in an adult rat in open chest surgery  used in this experiment:

a) 
Tidal volume 3-5 ml, ventilation rate 40 bpm.

b) 
Spontaneous ventilation.

c) 
Tidal volume 40 ml, ventilation rate 10 bpm.

d) 
Manual ventilation with inspiratory peaks of 200 mmHg.

3.
True or false: Surgery was performed in only 5 minutes, so authors  decided no to use analgesic drugs.

4.
Which action is necessary in open chest surgery before closing chest?

a) 
Extubate to avoid cough reflexes.

b) 
Administration of heparinized solution.
c) 
Administration of metamizol for preventing pain during closure.

d) 
Hyperinflate lungs by increasing the positive end expiratory pressure.

5.
Clinical signs of CHF:

a) 
Lost body weight, severe dyspnoea, stop grooming behaviour, immobilization, subcutaneous oedema, pale bluish limbs.

b) 
Rats don’t show clinical signs of CHF.

c) 
Body weight gain, conjunctivitis, cough.

d) 
Only severe dyspnoea.

6.
Method used in this paper to reproduce CHF in rat:

a) 
Ligation of right coronary artery.

b) 
Ligation of left coronary artery.

c) 
Ligation of right and left coronary artery.

d) 
Toxic drug injected in heart wall.

7.
Drug used before surgery to avoid ventricular arrhythmia during procedure.

a) 
Atropine.

b) 
Lidocaine.

c) 
Xilacine.

d) 
Ketamine.

ANSWERS:

1.
a).

2.
a).

3.
False, they use metamizol.

4.
d).

5.
a)

6.
b)

7.
b)

>>>>>>>>>
Nematollahi et al.  Development of a gut perfusion model as an alternative to the use of live fish, pp. 194-199

Task 3: Provide Research Support, Information and Services- Biomethodology

Collection of physiological data/tissue samples

Tertiary Species- Fish (Oncorhynchus mykiss- Rainbow trout)

A refinement to experimental studies on the effects of fish pathogens on intestinal tissue was developed using a gut perfusion model as an alternative to using live fish. Excised rainbow trout (Oncorrhynchus mykiss) GI tract was perfused via cannulation of the aorta intestinalis ventralis and a drip of filtered and heparinized Cortland + dextran 1% solution. The perfused gut was suspended in a circular bath filled with aerated Ringer solution kept at 12 degrees C. 

Histological comparisons were made of GI tissue fixed in formalin immediately post euthanasia with benzocaine solution, GI tissue perfused as described above, and GI tissue fixed in formalin after 60 minutes unperfused in Ringer solution at 12 degrees C. Gut tissue fixed immediately following euthanasia of the fish had an intact brush border and goblet cells, a slight degree of epithelial detachment, and little to no edema. Non-perfused gut revealed edema, sloughing of the epithelium and pyknotic nuclei on histology. Gut tissue perfused with Cortland + dextran 1% for 60 minutes in a Ringer bath had a mostly intact brush border and epithelium, with only slight edema on histology. 

Questions
1: 
What is the genus and species of the rainbow trout?

2: 
Describe the blood supply to the intestine of the rainbow trout.

3: 
How does dextran prolong viability of transplants?

Answers
1: 
Oncorhynchus mykiss 

2: 
The intestine of the rainbow trout is supplied by the aorta coelomesenterica which bifurcates to form two main blood vessels, the aorta intestinalis dorsalis and the aorta intestinalis ventralis, which is slightly larger.

3: 
Dextran raises colloidal pressure and prevents edema. It also has been shown to prevent thrombus formation at the intima of small blood vessels. 

Weinandy et al.  Indicators for post-surgery recovery in Mongolian gerbils (Meriones unguiculatus), pp. 200-208

Task 2 - Prevent, Alleviate, and Minimize Pain And  Distress

Species designation: Secondary species - gerbil

Summary: The aim of this paper was to use telemetry to find and validate chronobiological tools that indicate post-surgery recovery of experimental animals.  Telemetry systems allow long-term measurements without apparent serious side-effects to the animals.  Animals can be monitored in home caging thus decreasing imposed variables from housing and procedural disruptions.  In this study, 2 distinct procedures were compared.  In procedure 1, pentobarbital anesthesia was used and a PhysioTel ETA Telemetry and Acquisiton System DATAQUEST IV was implanted.  The procedure lasted 55 minutes.  In procedure 2, isoflurane anesthesia was used and E-Mitters (PDT-4000) were implanted.  The procedure lasted 15 minutes.  Significant findings included:

1. 
Body temperature decreased more in procedure 1 even though supplemental heat was provided in both procedures

2. 
Mean values of motor activity and core body temperature were  restored within hours

3. 
Daily temperature fluctuation rhythms were not re-established for several days (11 days for procedure 1, 6 days for procedure 2)

Other statements include comments that the severity of hypothermia with pentobarbital is not due to the type of length of procedure, but due to the mechanisms of thermoregulation affected by the barbiturate.  The body temperature decreased due to a reduced metabolic rate, peripheral vasodilation and general dampening of thermoregulation.  Conversely, isoflurane has a minor effect on the cardiovascular system.  Despite this difference, normal temperature was reached only after 7-8 hours.

Also noted was that analgesics were not administered in this project.  The authors state that there is no information on appropriate analgesic dose rates in gerbils and no information on pain assessment in this species.

Questions:

1.  
What is the genus and species of the gerbil?

2.  
Which anesthetic (pentobarbital or isoflurane) produced the most profound effect on temperature?

3.  
How long did it take for circadian thermal biorhythms to return to normal?

4.  
How long did body temperatures remain depressed?

Answers:

1.  
Meriones unguiculatus

2.  
Pentobarbital

3.  
11 days for pentobarbital surgery, 6 days for isoflurane surgery

4.  
7-8 hours

>
Schwoebel et al.  Quantitative assessment of mouse skin transplant rejection using digital photography, pp. 209-214

Task 9.8.  Collaborate on the Selection and Development of Animal Models - Techniques for Replacement, reduction, and refinement of animal models.

ACLAM Species Designation - Primary Species - Mouse

Summary:  The authors describe a novel method to evaluate allograft rejection in a mouse model of skin transplantation.  The standard endpoint in skin transplantation experiments is compete graft rejection. In this study the tail skin of donor mice (C57BL/6) was transplanted to the backs of BALB/c recipients and the surgical sites were carefully bandaged.  On post-op day 7, the bandages were removed and digital photographs were taken daily of the graft sites using a digital camera mounted on a microsurgical microscope.  A numeric scoring system was developed to retrospectively assess the degree of graft rejection from early stages through complete graft rejection.  To evaluate the impact of having different people score the grafts, three different people scored the photographs and graft survival curves from the 3 individual scorers were compared for statistical significance.    The purpose of the final experiment with cyclosporine A was to evaluate the technique in a pharmacological study scenario.  In this experiment cyclosporine A was administered as a treatment and the same technique was used to evaluate the graft rejection.  The authors acknowledged that the findings in this current paper were based solely on macroscopic examination of graft rejection.  No histology was performed on these tissues.

The main conclusion drawn from this study was that the use of this technique could decrease the duration of the experiments.  They stated that the results from the cyclosporine A experiment suggested that their technique could be used with other immunosuppressive drugs, but cautioned that pilot studies should be done first to assure that studies were not terminated too early.  They felt that this technique provided advantages in addition to decreased duration of animal experiments, including 1) reproducibility, 2) ability to evaluate pictures at a later date, and 3) ease of measurement.  They stated that future studies would evaluate the method in other mouse strains, other immunosuppressive drugs, and in conjunction with histopathology.

Questions:

1.
The mouse skin transplantation model used to :

a.
Study immunological mechanisms of allograft rejection.

b.
Identify coat color differences in mice.

c.
Characterize the potential of new drugs to suppress T-cell-mediated immune response.

d.
a. and c.

2.
Define MST.

3.  
List some advantages to using this system to score graft rejection.

Answers:

1.
d.
2.
Median graft survival time - the time at which half of the subjects have reached the respective score

3.
Possibility of decreasing duration of animal experiments, ability to store and re-evaluate the digital data, ease of doing blinded assessments of the graft rejection, ability to train people on the assessment technique without using additional animals, reproducibility, ease of measurement
>
Harmelin et al.  Biopsy of mouse prostate, pp. 215-220

Prostate cancer (PC) is a leading cause of illness and death among men in the Western world.  The characterization of promoter elements that primarily target gene expression to the prostate has led to the generation of numerous mouse models for prostate carcinogenesis.  Promoter elements from the rat probasin gene can direct transgene expression to the ventral and dorsolateral prostate.  Examples of transgenic models include: TRAMP-minimal probasin promoter driving expression of SV40 large and small T antigens; and LADY-large probasin promoter driving expression of SV40 large T antigen.  In contrast to human, the rodent prostate is divided into four grossly distinct lobes.  Each lobe is surrounded by and separated from the others by fibrous and adipose connective tissue.
This paper presents a technique for biopsy of the normal and transformed prostate gland in mice.  The advantages of this method are: (1) it provides the possibility to follow the biological behavior of PC n an individual mouse and (2) it reduces the number of mice required in a given project.
Procedure:  Mice were anesthetized and the surgical site was prepared.  A 1.5 cm skin incision was done of the midline of the caudal abdomen.  The two preputial glands were separated.  A 1.5 cm incision was made in the linea alba cranial to the penis.  The ventral, lateral and anterior prostatic lobes, spermatic cord and urinary bladder were exposed.  The lobe selected for biopsy (VP, LP, or AP) was elevated and biopsied using a handpiece with a straight knife tip.  Suture animal closed.  Recovery is fast and the mice do not show any signs of discomfort.

Questions

1.
Name two current prostate transgenic mice models:

2. 
How is the rodent prostate different from the human?

3. 
What are the two advantages if the mouse prostate biopsy technique

Answers

1. 
TRAMP and LADY

2.
Rodent prostate is divided into four grossly distinct lobes (AP, VP, DP, and LP)

3.
(i) It provides the possibility to follow the biological behavior of PC in an individual mouse, (ii)It reduces the number of mice required in a given project

Bleich et al.  Multiple in vivo passages enhance the ability of a clinical Helicobacter pylori isolate to colonize the stomach of Mongolian gerbils and to induce gastritis, pp. 221-229

Task: 9,10

Species: Secondary (gerbil)

Summary: Helicobacter pylori is and important bacterial pathogen that causes chronic gastritis and peptic ulcer disease in humans. It is also associated with the development of gastric adenocarcinoma and gastric mucosa-associated lymphoid tissue lymphoma. Mongolian gerbils are an excellent model for Helicobacter pylori infection in humans, because they develop severe gastritis and features of the human disease such as gastric ulceration, intestinal metaplasia, and gastric adenocarcinoma. Initially the investigators in this field struggled with low colonization rates of the H. pylori strains. These investigators took the HP87 strain made multiple in vivo<= /EM> passages through the gerbil. After 7 passages 100% of the animals were cultured positive for HP87. In addition to having a greater rate of colonization the investigators also noted that the adaptation resulted in more severe histopathological changes.  Gerbils infected with the adapted HP87 exhibited severe infiltration by monomorphonuclear and polymorphonuclear leukocytes in the mucosa, submucosa, and subserosa of the gastric antrum. They also noted epithelial changes including hyperplasia, erosion, and ulceration.
Questions:
1. 
What are the factors that influence acquisition and disease outcome of H. pylori infection?
2. 
What are some of the common findings with H. pylori infect on?
Answers:

1. 
Host, the bacterium, and environmental factors

2. 
Infiltration by monomorphonuclear and polymorphonuclear leukocytes in the mucosa, submucosa, and subserosa; hyperplasia, erosion, and ulceration of the epithelium
Waldemarson et al.  Mycotoxins in laboratory rodent feed, pp. 230-235

Task 3 Provide Research Support, Information, and Services 

Task 4 Develop and Manage Animal Husbandry Programs 

Task 6 Design and Operate Laboratory Animal Facilities 

Summary: The authors of this paper tested multiple batches of rodent diet to test for the presence of five mycotoxins.  Diets contaminated with mycotoxins or other unwanted substances may interfere with rodent health and research quality.   Experimental reproducibility and standardization are compromised when animals are fed contaminated diets.

Most rodent diets are "fixed formula" diets, meaning the proportions of ingredients are the same from batch to batch.  However, differences may occur in the ingredients due to weather conditions or changes in farming practices during the production of the crops used. Mold is a common contaminant of agricultural crops.  Certain molds under the right conditions produce toxic metabolites, or mycotoxins.  Mycotoxins can have hepatotoxic, neurotoxic, or immunotoxic properties.  21 samples of rodent diet from 3 different manufacturers were tested.  All but three contained mycotoxins; all manufacturers had positive samples. 

Questions:

1. 
What are the only published limits for mycotoxins in laboratory animal feed?

2. 
How many mycotoxins are known? What are the most studied?

3. 
When is mycotoxin contamination likely to occur in the feed production process?

4. 
T or F: Mycotoxins can be eliminated during the pelletting of feed or radiation sterilization of feed.

Answers:

1. 
Aflatoxins max. concentration <5 ppb by the Environmental Protection Agency

2. 
400 known, most studied are aflatoxins, trichothecenes, zearalenone, and ochratoxins

3. 
It may occur in the field following fungal infection of plants, or during handling and storage of harvested crops.

4. 
False: Mycotoxins are relatively resistant to heat and radiation.

>
Jekl et al.  Blood sampling from the cranial vena cava in the Norway rat (Rattus norvegicus), pp. 236-239

ACLAM Task 3: Provide Research Support, Information, and Services

ACLAM species: Primary-Rat

Summary: Authors describe blood sampling method from the cranial vena cava in the Norway rat. In order to limit stress and injury the procedure should be done under short-term inhalation anesthesia (oxygen/isoflurane mixture). Injection site is just cranial to the first rib, 0.3-0.8 cm lateral to the manubrium when the animal is in dorsal recumbency. The needle (23-25 gauge) is attached to a 1 or 2 ml syringe and is inserted at a 30 degree angle in the direction of the opposite femoral head. After skin penetration, negative pressure is applied to syringe and the needle is inserted a further 0.2-1 cm in the same direction until blood flow is obtained. Samples of 0.8-2.5 ml were obtained. After sample collection, digital pressure was placed at insertion site for 30 seconds. A total of 87 samples were collected from 50 rats and repeated sampling was done on multiple animals with a minimum of one week between samples. This procedure is not commonly done in small rodents, but has been described for hamsters where large volumes of blood are required. Traumatic complication can include vascular lacerations, cardiac puncture, damage to trachea and throat. Authors did not have any of these complications. This technique has been used by the authors for ferrets, rabbits, chinchillas, guinea pigs, hedgehogs and common prairie dogs.
Questions:

1. T or F Cranial vena cava venipuncture is a relatively simple procedure that allows collection of relatively large volumes of blood in the rat. 

2. Which of the following traumatic consequences can occur with the technique = described: 

a. Cardiac puncture 

b. Throat/trachea damage 

c. Vascular lacerations 

d. All above 

3. T or F Needle size for this procedure should be 27-29 gauge. 

Answers:

1. T 

2. d 

3. F 23-25 gauge 

Widowski et al.  Effect of accommodating sucking and nosing on the behaviour of artificially reared piglets, pp. 240-250
Summary: In this article the sucking behaviour and other behaviour associated with nursing of group-housed piglets fed from trough, nipple or artificial udder had been compared.  Piglets are used as animal models in a variety of biomedical research and this often requires artificial rearing. A number of artificial rearing systems have been described but most of these are designed to ensure high survivability and do not consider the behavioural or welfare implications related to artificial rearing.  Piglets are highly motivated to engage in sucking behaviour and other motor patterns associated with nursing. Therefore, in the absence of the sow, newborn piglets redirect nosing and sucking to other objects including the soft-tissue body parts of other piglets, which leads to belly nosing, navel sucking and sucking or chewing on ears and tails of pen-mates.  In the study fifteen piglets were used in each batch (four in total) and after birth these piglets nursed their dam for approx 72 hours to obtain passive immunity before being removed from the sows and kept in groups of five in stainless steel isolator units.  The animals were distributed among groups so that each had similar mean and range in initial body weight and was approximately balanced for gender and litter.  Each isolator unit featured a different style of feeding system for the delivery of milk replacer: a plastic trough, a nipple and a nipple mounted on a pliant bag of sterile water (= artificial udder). Each system had five feeding spaces so that all piglets fed simultaneously. Milk was provided at 6-hour intervals (at 00:00, 07:00, 13:00 and 19:00), and behaviour was recorded on alternate days for 12 days post weaning. The results show that a feeding device that accommodates both sucking and massage can significantly reduce piglet-directed behaviour and may facilitate social housing of artificially reared piglets. 

Questions
1.
Please name three behaviour problems related to artificial rearing of piglets.
2.
For how long would the piglets receive assisted feeding? 

a.
1 day

b.
4 days

c.
10 days 

3.
How many piglets were taken of the study due to not learn sucking from the feeding device?

a.
None

b.
Seven 

c.
 Twenty-one 

4. 
In which of the three treatment groups is the piglet-directed –nursing-          behaviour reduced? 

a.
Trough feeding

b.
Nipple feeding

c.
Artificial udder feeding 

d.
b and c 

5.
Do piglets without natural nursing experience learn more easily to suck from      artificial nipples? 

6.
Do you think that the group sizes have contributed to some of the behaviour differences among treatments? 

7) 
F/T 

a)
The most significant effect providing the artificial udder was the absence of the stereotypic snout-rubbing that piglets in the nipple treatment developed over time.

b)
Although the period of nutritive sucking lasts only 10-15seconds per nursing, young piglets engage in long periods of non-nutritive sucking, and nose and massage the sow’s teats before and after milk letdown, often falling asleep with their snouts in contact with the udder.

c)
Provision of the milk meal did not increase belly nosing or sucking on nipples.

d)
Oral behaviour directed at ears and tails of group mates is not motivated by different factors than those controlling belly nosing.

e)
Nosing, chewing or sucking on group-mates ears and tails did not significantly increase following feeding.

8)
How does belly nosing develop?
Answers 
1)
Belly nosing, navel sucking, sucking/ chewing of tails and ears 

2)
b

3)
b

4)
d

5)
Yes

6)
Yes, for example the time spent belly nosing may have been lower simply because there were fewer recipients for the behaviour.

7)
a) T, b) T, c) F, d) F, e) F

8)
In piglets, oro-tactile activity associated with nursing involves both sucking behaviour and massaging or rubbing with the snout, and an outlet for sucking alone does not satisfy this. In the absence of a focal point associated with feeding, the behaviour was directed at other piglets and the stereotypic behaviour developed into belly nosing. The abdomen provides a stimulus similar to the udder of the sow.
