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PART 1
Introduction and aims of the report, pp. 4-5; Dog use in research and testing, pp. 5-9; and Legislation on the husbandry and care of dogs, pp. 9-11

1. Introduction: This report provides guidance on refining the husbandry and care of laboratory dogs The information and recommendations in this report are focused upon the beagle.

The report is divided in six parts. Part I (S1:4-11) introduces the report and provides background on the use of dogs in research and testing: It includes comments from the Working Group concerning legislation on the husbandry and care dog.

2. Dogs used in research and testing.

2.1. Number Used. The USA, together with Japan, is the main world user of dogs in research and testing. 69 516 dogs were used in research, testing and teaching in the USA in 2000 (USDA 2000) in Japan number of dogs used in research are unavailable. In the latest poll (58% of 880 organizations polled replied) 21 571 dogs were reported used in 1998. In Canada, 8 789 dogs were used, (CCAC 2000). Experiments on Animals in Australia are the responsibility of individual state, a conservative estimate is 2 735 dog, using data for 1996 from five states. 231 dogs were used in New Zealand (NZ Nat Adv. Comm. 2002). The UK, France, and Germany, together with Belgium and The Netherlands, are the main users of dogs. At least 88% of reported in 1999.
2.2. Bred used. Most dogs used in research and testing in the UK are purpose-bred beagles (Home Office 2003). Elsewhere in Europe, other large purpose-bred breeds are available and used, as are pound (shelter) dogs. The beagle was originally chosen for use in the laboratory probably because of its relatively small size and placid temperament. Today there is a significant body of background data for the beagle, which increases its value as a defined research animal. Other breeds and cross-bred dogs have been required for reasons of genetic diversity in transplantation studies, or for research into specific breed-related diseases. In every case where dogs are used, the choice of breed should be justified from a scientific (and welfare) point of view and not simply on the basis of economics.

2.3. Purposes of use. In UK 84% (5 869) were used in Pharmaceutical research, development and testing. 7% in Fundamental biological research, 7% in Safety testing of agricultural products, food additives and industrial chemicals, 2% Other toxicology, such as toxicology research. A total of 96% were conducted to satisfy UK or other legislative requirements (home Office 2003).
A recent ILSI study indicates that 70% of the human toxicities observed in clinical studies for pharmaceuticals were predictable from one or more pre-clinical animal toxicology studies. Non-rodents (dogs) predicted 63% and rodents (rat) predicted 43% of observed adverse effects in humans.

Recommendations: Kennels should always be designed, dog housed and studies conducted, in such a way that the behavioral and welfare needs of the dog are not unnecessarily compromised by the requirements of the investigation.  Every one involved with dog use should question any study that restricts the potential to provide a good quality environment for the animals.

2.4. Source. Dogs may either be purpose-bred for research in licensed establishment, or be acquired from stray dog homes or pounds. There are scientific and welfare reasons for using purpose-bred dogs. In Europe there is a legal requirement that dogs provided for scientific use are bred in, obtained from, designated or registered breeding establishment where standards are maintained trough a process of licensing and inspection (EC 1986). These correspond to class-A dealers in the USA. In the USA, 14 states prohibit the use of pound dogs, two states prohibit the use of pound dogs, two states mandate their use, and the remainder either regulate the way animals can be acquired, or remain neutral. In Canada, several Canadian provinces have passed laws regulating the acquisition of dogs from municipal pounds. Of 7 444dogs used in Canada in 2000, 44% of these were purpose bred, 50 were from a random source, and the remainder the source was not specified (CCAC 2000).

Recommendations: The choice of dog used in research and testing should be based on considerations of what produces best science and good animal welfare and not simply on the basis of economics.  Dogs for scientific research and testing should only be obtained from designated or registered breeding establishments.  National statistics on animal use should provide details of source (i.e. purpose-bred in user country, purpose-bred elsewhere, or random source).  Careful consideration should be given to balancing supply and demand within establishments so that surplus animals are not produced.

3. Legislation on the husbandry and care of dogs. 
There is a number of pieces legislation and codes of practice which deal with the husbandry and care of dog. Various guidelines contain similar general principles but the level of detail provided to facilitate interpretation of  these varies significantly. This can make the interpretation of minimum standards extremely difficult.

Recommendations: National legislation should set standards for the housing and care of dogs, and these should be enforced. Such legislation should provide detailed guidance on the interpretation of  the legislative requirements, but not be so prescriptive as to impede the development and adoption of innovative husbandry or care practices of demonstrable welfare benefit to the animals.  Efforts should be made to harmonize minimum standards at national and international level. This should be done in Europe through the Council of Europe Convention ETS 123 and European Community Directive 86/609/ EEC, and more internationally through the OECD, the international Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH), and the World Health Organization (WHO).

Questions:

1.
Which of the next countries is the main world user of dogs in research and testing?

a) 
Canada
b) 
Japan
c) 
U.K.

d) 
USA

2. 
The genetic diversity present in a cross-bred dog can be useful in what does kind of research ?

a) 
Behavior 
b) 
Transplantation        
c) 
Parasitology

d) 
Nutrition

3.
Which is the main criteria that should be present during the choice of breed process?

a) 
Economic          
b) 
Temperament           
c) 
Scientific

d) 
Public concern

4.
The main field in which dog are used in scientific research is:

a) 
Safety testing     
b) 
Pharmaceutical       
c) 
Non toxicology

d) 
Fundamental biological

5.
Animal toxicology studies carried on dog can predict the human toxicities in clinical studies as much as ____%?

a) 
10-20                            
b) 
30-40                      
c)
50-60                      
d) 
60-70
6.
A legal requirement that dogs provided for scientific use are bred in, and obtain from, a designated or registered breeding establishment correspond to which class of USA dealer?

a) 
A                             
b) 
B

c) 
C                             
d) 
D

7. 
Regarding harmonization of minimum standards which of the next organizations could have a world wide impact:

a) 
Council of Europe  
b) 
OECD                    
c) 
AWIC

d) 
UN

8. 
What the next statements are according with legislation based on prescriptions?

a) 
It is impossible to put on practice

b) 
It impede the adoption of innovative husbandry

c) 
It allows to develop care practices

d) 
Its rigid interpretation save the welfare of the animals
Answers
1.
d
2.
b
3.
c
4.
b
5.
d
6.
a
7.
c
8.
c
PART 2
The natural history and behavior of the dog in relation to its husbandry and care, pp. 11-24

Summary:

4.1 Ancestry and domestication: The domestic dog is probably derived from the Asiatic wolf in a process of domestication that began approximately 14,000 years ago.  Feral dogs form loose social groups based on food supply and may cooperate in defense of territory.  Social contact is extremely important for domestic dogs and need such in order to develop normally. Risks of aggression, however, are high in non-harmonious social groups. Dogs are inquisitive about their surroundings and should be kept in pens that allow good vision. 
4.2 Senses and Communication: 

Olfaction and taste: Dogs have a highly developed sense of smell enhanced by several anatomical adaptations including a moist rhinarium, an elongated snout with a large area for olfactory epithelium, an increased number of olfactory nerve cells per specific receptor type, well developed vomeronasal organs, and a large olfactory bulb.  Dogs and bitches scent mark to transmit information about identity and social status, and will do so in social housing situations as opposed to when singly housed.  This suggests that social housing may help increase interest in the physical environment.  Dogs are able to pick out different odors from a mass of competing smells.  Animal care staff should be cognizant of the potential response of dogs to novel odors.  Olfaction is used in food selection.  Unlike cats, dogs are insensitive to salt.

Hearing and vocalization:  Dog hearing has a wider frequency range and is more sensitive than that of humans. They are most sensitive to sounds between 1-20 kHz.  Dogs bark to communicate, with differences between breeds.  Some barks may have become divorced from their primary communicatory function due to selection by humans, suboptimal housing conditions, or social facilitation.

Vision:  Dogs are not able to discriminate form and pattern as well as humans, but perform better when an object is moving than when it is still.  Generally, they have sight comparable to 20/75 in humans.  Dogs have a wilder field of view than humans and cannot focus on very close objects.  They have dichromatic color vision and may see blue, yellow, white, or grey.   Dogs use visual signals to communicate and will also make efforts to gain visual info on their surroundings.  Raised platforms may be beneficial for lab dogs allowing them to gain information from a higher vantage point.

Touch:  Touch is the primal sense in dogs and is essential for well-being, especially in the early days of life before other senses are functional.  The tactile experiences of the dam during pregnancy may affect the development of the hypothalamic-pituitary-adrenal axis of the unborn puppies and their later ability to deal with stress.  Dogs rest in contact and this may be a means of maintaining social cohesion in groups.  Petting can reduce dog cortisol concentrations and heart rate, and may help relieve stress. 
Recommendations: The way in which dogs use their sensory and perceptual abilities to interpret and assess physical environments and social interactions should always be considered when designing all aspects of dog housing and husbandry within a laboratory context. 
4.3 Interpreting dog signals
Rank and hierarchy: a stable hierarchy removes the need for aggression and confrontation.  Dominance is given to another individual through the subordinate actions of another, rather than vice versa.  Therefore, bullying is ineffective. Confined spaces increase social pressure and limit defense strategies such as the flight response.  This should be remembered when considering aggression in group housing. 
Uninhibited (higher rank) - high body posture, raised tail, fully stretched front legs, upright head and neck, erect and forward-pointing ears (increased physical presence).  When threatened, may also show intense eye contact and raise the fore lip to expose canines

Inhibited (lower rank) - lowered body posture, cowering, tilted head and neck, averted eyes, ears folded back, tail tucked, retracted corners of mouth ("smile")

Rolling over is a sign of submission and the normal response of the other individual is to sniff the inguinal region and turn away, confirming rank.  
Fear: ears down and back, heads down with eyes wide, has a heightened startle response and will either flee or freeze.  Will likely bite if unable to escape.  May urinate, defecate, or empty anal glands with extreme fear.

Anxiety: may show a combination of greeting signals and signs of avoidance (approach-avoidance conflict).  "Excitable" dogs often lack confidence and signs such as exuberance, barking, and jumping may be learned attention-seeking behaviors used as appeasement gestures in the context of humans.

Tail wagging:  an indicator of arousal and of intention to interact.  Tail wagging does not necessarily indicate friendliness and should be interpreted in light of other signals. 
High tail, steady wagging along length = confidence

Medium tail carriage, steady wagging = friendly greeting
Low tail, rapid, erratic wagging esp. towards tip = lack of confidence

Play bow: dogs that want to engage in play will bow down with the front legs outstretched and hindquarters elevated.  The play bow signals that subsequent interaction should not be taken seriously (such as aggressive signaling).

Raised paw: usually a sign of appeasement.  In combination with other signs of low confidence, its purpose is to avert threat and indicate a desire to cease the present interaction.

Whines and growls:  A whine is used to signal a non-threatening status and to seek a non-violent approach of a social partner.  Dogs may also whine when frustrated or in pain. Growls are usually used in hostile contexts where the aim is to repel an impending threat.  They should be interpreted as an early-stage threat.  Whines and growls may vary in intensity and pitch and should be interpreted in light of body and facial expressions.

Barks:  Dogs produce barks in a number of different contexts including territorial defense, aggression, alerting others, anxiety, individual identity, social facilitation, and play facilitation.  Socially isolated lab beagles bark more than dogs having social contact. 
Howls:  Howls are forms of long-distance communication and may be a response of dogs separated from their social groups or owners.

Moans and yelps: Moans are learned communications used with humans.  Yelps indicate distress or pain.

Recommendations:

· Care-giving staff should be trained to recognize and interpret canine visual signals and vocalizations and to respond appropriately.  They should be aware that accurate interpretation of these is instrumental in the minimization of pain and distress.

· Fearful dogs should be identified early and behavioral modification techniques should be used to reduce fear.

· Accurate interpretation of visual signaling should be used to determine the stability of a social group.

· Visual signaling should never be interpreted in isolation and should be monitored for changes over time.

4.4 Aggression
Recommendations:

· Animal care staff should be trained to recognize aggressive signals and interpret them accurately.

· Managers of dog units should establish husbandry routines which allow the adequate monitoring of aggression within social groups and enable staff o forestall potential problems.  A video and sound remote monitoring system can be helpful in this regard.

· Pens should be of an adequate physical size and provide enough complexity, both physical and social, to reduce the frequency of aggression.

· Care-giving staff should look carefully at their husbandry routines, identify possible causes of conflict, and then adapt their routines where possible to avoid any circumstanced that may lead to aggression.

· Staff should keep accurate records of aggressive incidents and assure that dogs which are known to be aggressive to each other are not exercised together.

· Attention should be paid to reproductive seasonality in order to reduce the risk of aggression.  It ma be necessary to house male and female dogs in separate rooms. 
· Dogs should be supplied to user premises in pre-existing stable groups to help avoid aggression.  The potential for conflict may be reduce by housing together individuals of different ages and/or body weights.

· Where aggression arises in an established group of animals, consideration should be given to subdividing the group such that the sub-groups can continue to live in harmony.  Where possible, the pens of sub-groups should be separate from each other.

· When a decision is made to introduce an individual to an alternative social group, such regrouping should initially be done in large, novel pens that are interesting to the dogs and away from the home pen.

· Direct contacts between dogs should be carefully supervised by suitably trained staff that are confident in their ability to interpret canine communication and to deal with aggressive dogs in an appropriate and safe manner.

· The veterinarian, animal care staff, and canine behavior specialist should periodically review the mechanisms in place for monitoring and dealing with aggression.

Questions:

1.
Which is most common?

a.
Defensive aggression

b.
Offensive aggression

c.
Both are equally common

2.
T/F  Dogs do not exhibit cooperative care of young.

3.
Give the genus and species of the domestic dog

4.
T/F  A red-orange toy on green grass would be easily distinguishable to a dog

5.
T/F  Tactile interaction with pregnant bitches should be avoided due to the likelihood of aggression.

6.
Which is a sign of appeasement in a dog lacking confidence?

a.
A howl

b.
Ears forward, upright head and neck

c.
"Smile" (retracted corners of mouth)
d.
A high tail with steady wagging along its length

7.
Which is an early-stage threat?

a.
Moan

b.
Growl

c.
Yelp

d.
Whine

8.
T/F  Moving and mixing dogs regularly is an effective way of dispelling aggression.

Answers:

1.
a - defensive aggression is far more common than offensive aggression

2.
True - dogs do not show cooperative care of young and females will distance themselves from conspecifics prior to giving birth

3.
Canis familiaris

4.
False - a blue-violet toy would be a better choice

5.
False - tactile interaction of pregnant bitches is important for development of the HPA axis in unborn pups

6.
c

7.
b

8.
False - this disrupts the formation of stable hierarchy groups.

Abnormal behaviors, stereotypies and temperament, pp. 25-26

Summary:

5 Abnormal behaviors, stereotypies and temperament

Dogs that do not have their physical and/or social needs met may develop changes in physiology and behavior in order to adapt to stress.  Abnormal behaviors may take the form of 'stereotypies' - repetitive, invariant behavior patterns with no obvious goal or function.  Animals showing stereotypical behavior have been reported to have changes in function of certain areas of the brain and increased variation in behavioral responses, which could affect the reliability of research data collected.  Stereotypies should be considered unacceptable, as they indicate poor animal welfare.  Behavioral abnormalities are more common in singly housed dogs.  Dogs should be kept socially housed whenever possible, and dogs that develop chronic, abnormal behavior patterns should be assigned to short-term studies.  Breeding dogs for a stable temperament and low reactivity in conjunction with good socialization may be of benefit in reducing incidence. 
Questions:

1.
Give an example of a stereotypical behavior in kenneled dogs.

2.
Which is not a consequence of behavioral abnormalities in dogs?

a.
Possible increased energy expenditure
b.
Changes in the basal ganglia and prefrontal cortex in the brain

c.
A decreased likelihood for injury and disease

d.
Decreased reliability of scientific data obtained from those animals

3.
T/F Single housing and social isolation are closely associated with an increased incidence of behavioral abnormalities in dogs.

4.
T/F Dog stereotypies almost always occur in the presence of animal care staff, making identification easy

5.
What should be done if dogs develop behavioral abnormalities?

Answers:

1.
circling, pacing, whirling, jumping, wall bouncing, repetitive grooming, self-biting, polydipsia or polyphagia, compulsive staring, excessive barking

2.
c 
3.
T

4.
F - dog stereotypies are often not as obvious as those in other species and are often missed because the dog ceases the behavior when animal care staff enter the pen.  A video camera may be helpful. 
5.
Housing and husbandry practices should be examined and changed so that such behaviors are eliminated.  Keep dogs socially housed whenever possible.  Breeding for a stable temperament and low reactivity may help.  Dogs with chronic stereotypies should be placed on short-term studies.     >>>>>>>
PART 3
Housing and husbandry, pp. 27-38; and Food and feeding, pp. 39-42

This UK publication address issues concerning the housing and husbandry of dogs in research. It makes specific suggestions and reviews the pros and cons of materials used in the construction of the pens and methods of improving the animal husbandry. The suggestions try to balance the needs of dogs with the research environment, the animal care personnel needs, and the goals of the research project. Areas covered in the article are: pen construction, pen design, flooring, resting platforms, bedding, pen size, group size, exercise, lighting, temperature, humidity, noise, facility design, husbandry practices, feeding watering, and environmental enrichment.

Most of the specific recommendations are similar to that of the Guide for the Care and Use of Laboratory Animals in Research. Some differences include: The pens should not be constructed of galvanized metal since the galvanizing can flake off on to the dogs and when they lick it off, they may get a toxic dose of zinc from the coating. The materials used to construct pens should be independent of the primary enclosure to allow refurbishing with minimal disruption and costs. The recommended flooring is a solid, continuous floor with a non-slip finish. The dividing walls should be constructed of clear plastic with will reduce noise, and allow the dogs to see other animals and people. It was also suggested to have raised platforms for the dogs to have a warm dry place to rest and increase vision of the room. Minimum space requirements and nutritional recommendations are also discussed. Basically, it suggest to not singly house dogs, and that nutritional requirements depend on the size, age, and activity of the dog.  These recommendations are aimed at improving the health and well-being of dogs and the quality of research.

Questions:

1.
What is the best type of metal to construct a dog run?

2.
What is the best type of flooring for dogs?

3.
What is the best material to use to construct dividers between dog runs?

Answers

1.
Stainless steel is better because galvanizing can flake off and dogs could get zinc toxicity from licking off the galvanizing flakes.

2.
A solid, continuous floor with a non-slip finish is better than slats for dog run flooring.

3.
Clear plastic dividers are quieter and allow the dogs to see each other and animal care personnel.

Environmental enrichment, pp. 42-47; Health and hygiene, pp. 47-50; and Identification and record keeping, pp. 50-52
ENVIRONMENTAL ENRICHMENT

Environmental enrichment of laboratory dogs can by achieved by increasing physical and temporal complexity of their pens, and increasing opportunities for social contact.  The main objective of environmental enrichment is to improve dogs’ well being, but sometimes physiological changes (brain development, responsiveness) and changes in behavior are also achieved.  The enrichment program should be designed by a canine behavior specialist taking into account physical, physiological and social needs of dogs, but also should provide a measurable benefit and be compatible with the aims of the research.  

Enrichment for dogs relies on two main items (not interchangeable, enrichment should be focused in either of them):

· Pen environment

· Out-of-pen activities

Pen environment

Size, but also variety and complexity are important. Pen complexity can be improved by using:

· Items for chewing: chewing is a natural canine behavior and some can assist with dental hygiene.

· Toys: provide opportunities for species-typical postures and activities.

· Plastic tunnels (fixed of free-standing)

· Some of the problems that could be initially attributable to these items are:

· It would make cleaning of pen more difficult

· In group-housed dogs could lead to possessive resource-related aggression

· Dog’s interest decrease with time

· Otherwise, suspending items just off the floor and using them on rotation can overcome these objections

Out-of-pen activities

All dogs should have access to exercise on a daily basis. The length of the exercise session can vary between 20 and 60 minutes per day. The aims of exercise are:

· Mental and physical stimulation of the dogs

· Socialization with other dogs and people

· An animal care person should be always present with the dogs during exercise time for 3 reasons:

· To provide opportunity for human socialization in a positive context

· To observe behavior, obtain information about the dogs’ movements and postures, and assess the benefit of exercise period to individuals

· To monitor any tension between individuals and thereby prevent fighting

The ideal exercise/activity area should be:

· Specifically designed for exercise purpose rather than just a corridor outside dogs’ pens: provides novel environment and increases enrichment.

· Separated from normal pens

· Adequate size but not too large

· Equipped with enrichment devices: steps, ramps, tunnels, toys (provided and varied each day)

· Never be empty of dogs

· Number of dogs at any one time: around 10 is a suitable number, for four reasons: 

· These characteristics will provide:

· Ease of supervision of a small number of dogs

· Individual attention (interaction during exercise period): more animals, less individual attention

· Levels of excitement: large groups in very large areas are associated with level of excitement very high.

· Social tension: less space will benefit for less confident individuals.

An outdoor exercise area will enable exploration and a wider range of normal behaviors such as that relating to olfaction and foraging, but in some countries there is a potential risk of disease infection in such outdoor areas.

HEALTH AND HYGIENE

Health

The health program should consider:

Veterinary care: continually available with an on-call service. Routine veterinary inspections (every 3-6 months) and additional inspections when problems are expected (post-surgery, litter expected) should be implemented. Stud dogs should be examined at least twice yearly; bitches should be examined at least before each mating.
Prophylactic regimes: to control endoparasites and ectoparasites.
Prophylactic vaccination regime: for the exclusion of distemper, parvovirus, leptospirosis, canine adenovirus and bordetellosis (and rabies in some countries).
Definition of the health status of a breeding colony: records of the health history of the colony should be maintained. These records should include for each animal, at least: date of birth, parentage, vaccination and worming dates, behavioral characteristics, clinical observations, diseases and treatments, and any experimental use. 
Continuous monitoring of health status (care staff, on a monthly basis): this should include examination of the following:

· General appearance (posture, movement)

· General behavior
· External appearance of the head: eyes, ears (and external canal ears with an horoscope), nose, mouth, teeth and mucous membranes

· Skin (dehydration)

· Coat and surface appearance, body condition

· Rate, rhythm and depth of breathing (including auscultation of the chest)

· Palpation of the abdomen

· Signs of estrus in females, presence of the two testicles in males

· Appearance of external genitalia and teats

· Legs, feet, tail, nails, footpads and interdigital space

· General clinical signs: lymph node enlargement, tumors, masses, cataracts, diarrhea, discharges, temperature.
Abnormalities detected should be recorded and minor treatments applied. Sick animals should be reported immediately to the veterinarian.
Body weight and food and water intake: reduction in body weight of growth is indicative of ill health. If environmental (temperature) and physiological conditions (growing, pregnancy) are maintained, food and water consumption is hoped to be consistent from one day to the next. A decrease in food intake before weaning is expressed as failure to suckle. For group-housed dogs the body weight is considered as an indirect indicator of food intake. Lowered food intake will result in lowered fecal output. Reduced water intake is more difficult to detect because the daily intake is low in relation to the volume of water provided (avoid automatic watering systems). Increased fluid intake is indicative of serious disease and should be reported to the veterinarian.

Hygiene

Dogs units should be maintained to a high standard of hygiene. Dry cleaning should be used where possible and should be utilized as an opportunity for interaction with the dogs. Cleaning of food bowls, and dog pens of feces should be done at least on a daily basis. Use of substrate such as sawdust will help to soak up urine and excreta in pens.
Dogs should be moved to a separate area during wet cleaning, and returned once the room is dry. Husbandry regimes may be designed to allow exercise or play during this time.

IDENTIFICATION AND RECORD KEEPING

All the dogs in any breeding, supplying or user establishment should be uniquely identifiable; this is a legal requirement in some countries. The method of identification should have the next characteristics: not painful, not cause adverse reactions, not be uncomfortable, not be likely to catch and cause injury. Whether permanent identification of the animals is required or not should be considered.

There are diverse methods for individual identification of dogs (in order of preference):

Non-invasive methods: (preferred, particularly for pre-weaned animals)

· Coat color and pattern: useful for small group of dogs.

· Photograph of the face of the animal: in combination with other methods. Useful for beagles not breeders.

· Felt pen marking of the ear (inner surface): use xylene-free permanent markers. Inconvenient: marks will need to be renewed regularly, especially in group-housed dogs.

· Collar and tag: can be remove relatively easy and can be caught on pen fixtures.

Invasive, permanent methods:

· Microchip: electronic implant inserted by subcutaneous injection. The back of the ear instead of between scapulae is recommended in order to minimize translocation of the implant to other locations. It gives no external indication of animals’ identity (unsuitable for some applications). It is the best method for permanent identification.

· Tattoo: a number is tattooed in a hairless part of the body of the dog (inside the ear flap, inside of the thigh). The technique requires technical expertise and can cause discomfort for the animal. Anesthesia during the procedure and analgesia before and afterwards (NSAIDs) should be provided. Use of local or topical anesthetics can affect the dye uptake. Tattoos can be difficult to read on pigmented skin.

Record keeping

Each dog should have an individual history file with its detailed biography: date of birth, parentage, medical information, reproductive information (bitch heat dates, breeding and mothering ability), behavioral characteristics, social information (rank in the group, compatibility), socialization, habituation and training, any experimental use. This file should accompany each animal if he/she moves to another institution.

Questions (T/F):

1.
Increasing size of pen is considered a good practice of environmental enrichment for dogs.

2.
Chewing is a natural canine behavior that is very detrimental for dogs’ teeth.

3.
Exercise session for a laboratory dog should last at least one hour per day.

4.
Exercise only stimulates dogs physically.

5.
An animal care person should always be present during exercise time of dogs.

6.
The corridor outside dogs’ pens is an ideal area for dog’s exercise/activity.

7.
The exercise/activity area should be as large as possible.

8.
Water intake can change with fluctuations in environmental temperatures.

9.
During wet cleaning of pens, dogs should remain in it, in order to improve socialization with humans.

10.
Invasive, permanent methods for identification of dogs are preferable to non-invasive methods.

11.
Tattoo is the method of choice for permanent identification of dogs.

12.
Which problems/objections will people attribute to enrichment advices such as items for chewing or toys?

13.
Environmental enrichment for dogs is focused in ___________________ and ___________________.

Answers: 

1. 
F

2. 
F

3. 
F

4. 
F

5. 
T

6. 
F

7. 
F

8. 
T

9. 
F

10. F

11. F

12.
Make pen cleaning more difficult, development of possessive resource-related aggression, and decrease of dog’s interest along time

13.
Pen environment and out-of-pen activities.

PART 4:
Breeding, pp. 52-58; and Balancing supply and demand, pp. 58-59

Breeding Systems: Must optimize fecundity of dog breeding colonies both for economic reasons and to minimize the number of animals used for breeding purposes.  However, must assure the welfare of the breeding animals by ensuring that dogs are bred at appropriate stage of maturity and that frequency of subsequent breeding does not compromise animal welfare.  Trained and competent staff as well as regular veterinary examination is, accordingly, paramount.  

One of two breeding systems is commonly utilized.

· Observed Mating: Traditional system.  Also referred to as “hand mating.”  Bitches housed separately from males and checked for signs of estrus.  Taken to stud when in estrus.  Bitch introduced to stud at day 10-12 of onset of first signs of proestrus. Coitus (“tying”) is normally taken to indicate a successful mating.  Further mating may take place over the next 7-10 days especially if dogs did not “tie” in initial matings.  Bitch then typically returned to her own pen.  

· Harem System:  Bitches (typically 4-7) housed in a group with a stud male.  More common technique employed for laboratory dogs.  Matings less likely to be observed such that the exact timing of pregnancy is less likely to be known.  Bitches removed from harem in late pregnancy for whelping.  This is a less labor intensive method.  However, bitches have tendency to be aggressive towards one another especially when in heat.  Fertility of the stud may also be compromised due to “over use.” 

Ultrasound Scanning for Pregnancy:   Allows for early detection of pregnancy with accurate prediction of days to parturition to within 2-3 days.  It also provides accurate information on number of pups in utero and whether they are viable.  Can also be used to determine if whelping is complete.    

Frozen Semen and Artificial Insemination (AI):  Useful if stud and bitch in different geographical locations.  Also useful in situations where it is inappropriate or impractical to introduce new breeding stock into a colony.  Bitches to receive AI are visually checked for signs of estrus weekly.  AI best to perform when the majority of eggs are fertilizable.  This occurs when there is a surge in progesterone some 4 days after the surge in luteinizing hormone.  Accordingly, customary to take blood samples commencing one week after onset of proestrus to monitor progesterone levels (commercial test kits available).  Testing conducted every 48 hours initially and then every 24 hours until progesterone measures 10-15 ng/ml at which AI occurs.  AI occurs transcervically using specially designed metal catheter.

Selection of Breeding Stock: Traditional considerations include size, appearance and reproductive history.  Behavioral factors should be considered such as temperament, incidence of abnormal behaviors and stereotypies, and mothering ability.  A behavioral assessment should be performed.  This consists of various tests to test reaction to novelty.  Dogs reared in a relatively barren and stable environment tend to react with fear when first confronted with new situations and objects.  One should observe the time it takes for these dogs to recover from their fear and start to show exploratory behavior. Those showing exaggerated fear responses and/or do not recover quickly are not suitable as breeders.  The dog’s reaction to the following stimuli should be assessed (should recover dog’s initial response and recovery time):

· Novel Environment:  Removed from home pen to a procedure room with novel items on the floor.  Tester observes dog*s reaction to novelty.

· Startling Stimuli:  Unexpected startling stimulus (e.g. dropping keys on floor) introduced and dog*s recovery time noted.  

· People:  Tester calls dog and reaction noted.  Record length of time to respond and how long dog remains in company of tester.  Use combination of familiar and novel personnel for the test.           

· Examination:  Dog is placed on table for examination.  Restrained as if going to perform a jugular venipuncture. 

Care of the Whelping Bitch: Pre-parturient bitches moved to the whelping area at least 2 weeks prior to whelping date.  There they can be pair or group housed.  Bitches isolated a day or two prior to whelping but still should be within sight, sound, and smell of other pre-parturient and lactating bitches.  Bitch signals approaching parturition by a change in behavior (becomes restless and appears uncomfortable; scratches floor probably as a reaction to feeling some degree of pain; pants; licks nipples and vulva; looks apprehensively at hindquarters). 

Bitch’s body temperature will decrease from average of 101.5(F to about 98(F approximately 12-24 h prior to whelping.  During the 3 days post-whelping, the bitch will be reluctant to leave her pups.  Raised platforms can be beneficial in allowing the bitch to get away from her pups as she desires.  

Minimizing Losses and Care of the Newborn Litter: Perinatal and neonatal losses may be high (perhaps 15-30%) in dog colonies outside the scientific community.  This degree of loss is unacceptable for laboratory breeding colonies where the loss rate is about 10-12%.

Factors to consider include:  reproductive performance of bitches; hygiene in the whelping area (disinfect prior to occupancy and then daily); monitoring to know when whelping is to occur (e.g. monitoring body temperature); staff education and training (ensure all are aware of normal whelping process); care of the whelping bitch (normally whelp in late evening or early morning, bitch may need assistance in removing placental attachments and drying the pups; care of the pups (first 36 h after birth most critical, make sure bitch not neglecting pups, may need to leave bitch alone so that she will calm down, make sure pups nursing,); health status of the bitch (adequate nutrition for bitch important); age of bitch (breeding performance typically declines after 7 years of age). 

Examine pups for birth defects.  Losses beyond the first 7 days should be low (less than 5%).  Wean at 6-8 weeks of age.  

Balancing Supply and Demand: 
Want to avoid a surplus.  

Production Planning:  Critical element in colony management.  

Questions:

1.
Regarding artificial insemination, it is best to conduct this procedure when the majority of eggs are fertilizable.  How does one predict this time? 

2.
What can be measured in late gestation to indicate that the bitch is about to whelp?  

3.
At what age range do most pup deaths occur? 

Answers:      

1.
This occurs when there is a surge in progesterone as detected by serial blood sampling.

2.
Body temperature as it will decrease from an average of 101.5(F to about 98F approximately 12-24 hours prior to whelping. 

3. 
During the first week of life.     

PART 5

Socialization, habituation and training, pp. 60-62, Grouping, pp. 62-63, and Transport, pp. 63-67

In this article the authors review different aspects of the dog husbandry and their repercussions on the welfare of the animals.

Socialization/training: Is pointed the importance of an adequate primary socialization period, with enough exposition to other conspecifics and humans and it's positive effect in the future life of the puppy in a laboratory environment, with a better response to new stimuli and less stress related with new environment, conspecifics or humans. It's also mentioned the importance of an adequate socialization program to avoid deficit, in the way of animals not been exposed enough time to humans, other dogs or rich environments; but also they remind us the risk of excessive contact which could lead to a need for social contact that will be, in most cases, difficult to satisfy once the dog is in the laboratory environment. Talking about training is emphasized the importance of the positive reinforcement from early age and also the adequate timing of delivery of the rewards during this positive reinforcement.

Grouping: An adequate grouping means that we will have animals more relaxed within the group and this means a better welfare, also will avoid fights and possible wounded animals. The establishment of the groups is usually carried out at the breeding centre in large groups of puppies, is good practice to ensure at least two group mates are traveling together and also they are kept together once they arrived at the new establishment, as this will be a particular stressful period. For various reasons groups at the establishments will be much smaller that at the breeding centre and if possible the allocation to these small groups should be determine by a previous behavioral assessment.

Transport: There are several factors that can affect negatively the welfare of the animals during transport if they are not considered, amongst these are inadequate transport containers, inexperience handlers, inadequate journey plan, inappropriate size of the containers, insufficient habituation to containers before traveling.  Is important to carry out health checks before travel to ensure that no animal suffering any kind of illness is dispatched.  Also ensure that the container conditions are adequate with good ventilation, temperature, bedding. Once in transport regular stops and checks should be included in the journey plan. After transport is recommended a period of acclimatization which will help the dog to get familiar with the new environment and recover from possible stress related to the transport. A minimum period of 7 days after a journey between different sites or a minimum of 3 days when dog is moved between different buildings within the same site seem to be reasonable. Also advised to allow at least a 24 hours period to acclimatize to new pen location within the same building.

Questions:

1)
How old are the puppies during the primary socialization period?.

2)
Which are the two major benefits of an adequate socialization and training period of the laboratory dogs?

3)
Which good measure can help to prevent welfare issues when allocating dogs to new groups at the new establishment?

4)
True or false: the quality of the journey is less important then the duration

5)
True or false: the recommended acclimatization period for dogs to be trained prior to the start of procedures is 7 days.

Answers:

1)
Approximately between 3 and 14 weeks

2)
Reduction in stress during laboratory procedures

  
Experimental data more consistent and meaningful

3)
To carry out a behavioral assessment before allocation

4)
False

5)
False, recommendation is 14 days

Handling and restraint, pp. 67-69 and Procedures, pp. 69-77

SUMMARY: Experimental procedures conducted in dogs must be done according to some basic husbandry and care recommendations, to avoid interference with experimental results and, of course, for ethical reasons.

Recommendations for handling and restraint:

· Minimize stress with an adequate socialization with humans and habituation and training period related to their activities during studies.

· Minimal duration restraint required to allow the procedure to be performed properly.

· Use reinforcement techniques to tolerate restraint.

Recommendations for specific procedures:

· Administration of substances by the least invasive route appropriate and with the least potential for adverse effects.

· Removal of body fluids with the least invasive method (i.e. vascular and urinary catheterization).

· Metabolism cages should not be used unless scientifically justified.  If it is absolutely necessary, metabolism cages must be carefully designed and constructed to minimize their impact on welfare.

· Telemetry procedures reduce stress caused to animals by the use of restraint, but they must be refined to reduce pain and distress.

· Preanesthetic evaluation and selection of appropriate anesthetic and pre-emptive analgesic regimens must be done when animals are expected to experience pain and distress after procedures.

· Recognition and monitoring adverse effects, pain and distress to avoid, prevent or alleviate them wherever possible. Comprehensive information and adequate formation of staff.

· Euthanasia where required should be conducted in an area separated from other dogs and using a method ensuring painless and rapid induction of unconsciousness.

QUESTIONS:

1.
To assess confidence of the dog, you don’t have to...

a.
Leave the dog alone until you start the studies, to minimize human contact
b.
Interact with him/her in a passive and non-threatening manner
c.
Squat down to approach from the dog’s level
d.
Talk him/her in a quiet but confidence manner
2. 
True or false? To assess confidence of the dog, direct eye contact with the dog must be avoided.

3.
Select the false sentence:

a.
Positive reinforcement changes the surroundings by /adding/ a stimulus that increases the likelihood of the behavior occurring in the future
b.
Positive reinforcement techniques should be used to train dogs to tolerate restraint
c.
Providing a favorite toy or morsel of highly palatable food are recommended forms of reinforcement
d.
Reinforcement techniques could modify the results of the study
4.
For removal of body fluids,

a.
Catheterization is a refinement, in preference to repeated sampling
b.
Metabolism cage is recommended method to collect urine and feces
c.
You must use the most invasive method to collect the best sample
5.
Metabolism cage dimension should allow the dog to perform the following activities without being restricted by the cage:

a.
Stand on all four legs, turn around, lie in a natural, curled-up sleeping position and stretch out comfortably
b.
Only eat and sleep
c.
Dogs inside metabolism cage must not move during the experiment
6.
Dogs usually respond to acute pain by/with...

a.
Inactivity, loss of appetite and lethargy
b.
Vocalizing and protecting the area of perceived pain
c.
Increasing their appetite to minimize stress
d.
Only increasing heart and respiratory rate
7.
Which is the recommended method for euthanasia in dogs?

a.
Neuromuscular blocking agents
b.
CO2 inhalation
c.
Intravenous injection o barbiturate prior sedation
d.
Intravenous air bubble injection
ANSWERS:

1.
a
2.
True
3.
d
4.
a
5.
a
6.
b
7.
c
>>>
Long-term use, pp. 77-78; Rehoming, pp. 78-79; PART 6: Staff training, pp. 80-81; and Towards an ideal system: future research areas, p. 81
Primary species: Dog

Long Term Use: When maintaining dogs for long periods in the laboratory think carefully about the potential adverse effects that long-term housing and husbandry, and/or continued use in procedures, will have on each individual dog from his/her point of view.

Additional consideration should be given to ensuring that the behavioral, social and physiological needs of dogs used on a long-term basis are adequately met (enrichment, exercise, group housing) and this may require additional resources.

Think carefully about the criteria that you would consider grounds for euthanasia. Discuss these with the attending veterinarian, scientists or animal care staff concerned as appropriate and make sure that everyone responsible for monitoring animals is familiar with them.

Rehoming: The possibility of rehoming as an alternative to euthanasia for surplus dogs, ex-breeding and ex-experimental animals should always be explored.

The rehoming process should be carried out carefully with due regard to all the issues relating to animal welfare, the prospective owner, participating organizations and the establishment from which the animals came.
A pre-requisite for rehoming laboratory dogs safely and humanely is a comprehensive and effective socialization, habituation and training program.

Staff Training: All those who use dogs in experiments and those responsible for their husbandry and care must receive adequate and appropriate training which should include an understanding of the physical, physiological, behavioral and social needs of the dog. Such training should be followed by an assessment of competence.

Every research or dog breeding facility should develop appropriate training programs for their staff and ensure that everyone who will be caring for or using dogs is adequately trained and competent before projects begin. There should be some form of ongoing assessment to ensure that suitable standards and competence are attained and maintained.

Question:

1)
Factors that are to be considered when housing dog for long term study.

2)
What rehabilitation procedures are to be considered before rehoming?

3)
Dog research facility should consider staff training that includes______________________________.

Answers:
1)
The behavioral, social and physiological needs of dogs used on a long-term basis are adequately met (enrichment, exercise, group housing)

2)
Effective socialization, habituation and training program.

3)
Understanding of the physical, physiological, behavioral and social needs of the dog

Staff training

Institutions that breed or use dogs should provide a comprehensive training program, including ongoing assessment of competence, and continued professional development.  As part of the Ethical Review Process the training and assessments of staff should be under regular review.

Questions:

1) 
What should be expected of staff (animal technicians, scientists) when working with dogs?

2) 
What kind training would be appropriate when working with dogs?

3) 
Where can you receive appropriate advice on training?

Answers:

1.
a)
Good relationship with the animal


b)
Being competent and empathetic


c)
Being motivated at work


d)
Keeping themselves up to date with the latest developments in the field

2.
a)
Understanding of all aspects of husbandry, care and health including recognition of ill health, pain and distress


b) 
Knowledge about the environmental and nutritional requirements


c) 
Knowledge about behavior (e.g. aggression, submission, greeting, nervousness)


d) 
Knowledge about enrichment


e)
Being competent in handling and in the relevant experimental techniques

3.
a) 
Institute of Animal Technology in the UK


b) 
Behavior specialists


c) 
Audiovisual training aids


d)  
Artificial training aids e.g. dogleg cephalic simulator

Towards an ideal system: future research areas

There are still many areas in dog husbandry and care that are not explored well enough to optimize the needs for dogs.

Question:

1.
In which areas would you think more research would be beneficial so that the husbandry and care of dogs would improve?

a)
Dog housing: Identification of optimal pen size, pen enrichment and number of animals per group

b)
Dog behavior: Best way of socializing, effects of transport, effects of noise levels, effects of single housing

c)
Dog behavior: Enrichment e.g. most suitable toys and chews suitable single housing or group housing

Answer

1.
No answer was provided by the reviewer
