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About this Document

This publication is divided into three major sections: Introduction, Bibliography, and Web Site Resources. A section
containing National Agricultural Library Document Delivery Information for U.S. and foreign patrons follows these
sections.

Introduction

Two articles written by world experts outlining current issues regarding the care and welfare of companion rabbits,
laboratory rabbits, and rabbits raised for commercial purposes are presented.

Bibliography

An extensive bibliography categorized into twelve subject subsections covering all aspects of rabbit care, husbandry,
health, and welfare comprise this section of the publication. Citations were selected from searches conducted using a
variety of agricultural, medical, and life science databases. Within a subject category citations are arranged alphabetically
according to the last name of the primary author. Each citation is listed with a set of keywords that describe useful
information about the entry. If a citation is listed from a publication available through the National Agricultural Library
(NAL) the NAL call number has been included. Entries were included with publication dates ranging from 1994-2005.

Web Site Resources

Over thirty annotated web site resources relating to the care, welfare, and housing of rabbits are listed. It should be noted
that the recommendations on the proper care of rabbits vary widely depending on many factors including what breed, type
of housing, and for what purpose the rabbits are kept. The sites include rabbit care and welfare information for
companion, commercial, and laboratory rabbits. Resources selected cover: breeds, breeding, housing, health, nutrition,
general husbandry and more. All resources are accessible through the internet and are current as of August 2006. Readers
are cautioned as to the dynamic nature of the internet and the fact that addresses and content are subject to change.

National Agricultural Library Document Delivery

This section provides information on how to request materials that are included in the collection of the National
Agricultural Library (NAL). Please read carefully as there are certain restrictions on media and document types.

All patrons are encouraged to explore local library resources first before contacting the National Agricultural Library. For
more details, see http://www.nal.usda.gov/borrow-materials.
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Animal Welfare Concernsfor Companion and
L aboratory Rabbits

by M. AnnaMeredith, VetMB, CertLAS, CertZooMed, MRCV'S

Head of Exotic Animal Service, Royal (Dick) School of Veterinary Studies
University of Edinburgh, Hospital for Small Animals

Easter Bush Veterinary Centre, Roslin

Midlothian EH25 9RG

The relationship between rabbits and man goes back over 3,000 years and they are used for food, fur, sport, research and
as companion animals. Rabbits are increasing in popularity as pets, and in the UK are the third most popular
mammalian pet after cats and dogs (Pet Food Manufacturer's Association 2002). Although traditionally a children's pet,
rabbits are now more commonly kept by adults as a true companion animal in the home, taking the place of cats and
dogs. There is a plethora of information sources for owners about companion rabbits, on the internet and in
publications, and understanding of basic husbandry requirements has increased in recent years. Expectations for high
quality veterinary care and the availability of pet insurance for rabbitsin the UK, has lead to great improvementsin
medical and surgical care of many animals. However, there are still many welfare issues present, especially regarding
diet and its effect on dental and gastrointestinal health, housing and behavioral problems. The number of unwanted
companion rabbits rescued by welfare organisationsis still high, with owners purchasing young animals on impul se,
especialy at Easter time, with scant regard to their requirements and the cost of veterinary care, or the behavioral
changes that can occur at puberty if animals are not neutered.

The use of laboratory rabbits is generally decreasing and islow compared to the use of rodents. In 2002 the Home
Officein the UK recorded 30,280 scientific procedures on rabbits, compared to over 2.2 million procedures on rats and
mice (Home Office 2003). Strict legislation controls the welfare of |aboratory rabbits in the UK and many other
countries. The main welfare issues are that of housing and social requirements, the refinement of |aboratory techniques
such as anaesthesia and antibody production, and the assessment and alleviation of pain.

The update of this bibliography on Housing, Husbandry and Welfare of Rabbits reflects the enormous advances that
have been made over the past decade in our knowledge and understanding of rabbit physiology and behavior, and will
be an invaluabl e tool to veterinarians, researchers, animal technicians and all who work with this fascinating species.
Thisintroduction will largely reflect the author's opinion and experience of both companion and laboratory rabbitsin
the UK.

Housing

Rabbits are highly social animals with complex social behavior based largely on scent. Comparative studies of
domesticated rabbits living in groups in large enclosures have shown they retain the full behavioral repertoire of their
wild counterparts (Bell 1984). Housing for laboratory rabbits has generally improved greatly over the last decade, with
group housing and environmental enrichment now the norm rather than the exception in many laboratories, and several
guidelines on best practice for housing are available (Hubrecht 1999, 2000; Stauffacher 2000; Second Report of the
BVAAWFFRAME/RSPCA/UFAW Joint Working Group on Refinement). It is generally accepted that housing rabbits
in pairs or groups, preferably in floor pens, can significantly improve their physical and psychological welfare. The



welfare issues for singly housed rabbits are well known, and manifest mainly as stereotypic behavior, such as:

rhythmic biting of water bottles

biting, chewing or licking of bars food hoppers, walls and floor
pawing or digging in the corner

excessive fur pulling

rapid circling

head swaying/weaving and vertical dliding of nose between bars.

Permanently caged animals are also prone to osteoporosis due to inactivity (Claes and Burri 1979), and obesity. Rabbits
housed in social groups benefit from both social interactions and exercise, and abnormal behaviors are greatly reduced
(Love 1994; Batchelor 1995; Krohn 1999). Rabbits are commonly used for antisera production in laboratories and
concerns that stress effects on both high and low-ranking group-housed rabbits may affect immune function have not
been proven (Turner et al. 1997), leading to little justification for single housing for this purpose. In addition, health
problems such as rhinitis and sinusitis (Asnuffles@) may be reduced, due to better ventilation and reduction in
exposure to high ammonia concentrations (Love and Hammond 1991). Group housing can lead to problems such as
aggression and stressiif the group is unstable, and great care must be taken to ensure that groups are compatible. Intact
males in particular are prone to fighting and there are differing opinions on the justification of using surgical neutering
to manage this. However, from all the research to date, the benefits of group housing in terms of animal welfare far
outweigh any disadvantages and should be used wherever possible. Furthermore, the improvementsin physiological
and psychological health should result in more physiologically normal experimental models, which may lead to a
reduction in the numbers needed in research.

The sense of smell isvery important to rabbits and complex information concerning social interactions relating to sex,
hierarchy, and mother/infant relationships is communicated viathis route (Bell 1986). For this reason the use of strong
smelling substrates such as wood shavings should be avoided and partial rather than total cleaning out is preferable to
retain a sense of security. Experiments have shown that that rabbits choose straw or shredded paper as a substrate in
preference to wood shavings (Turner et al. 1992), and the strong smell of the latter may influence this preference.

Studies have also shown that environmental enrichment has great psychological benefits, especialy for singly housed
animals (Lidfors 1997). The provision of shelves or boxes to give an area of raised height seemsto be particularly
beneficial (Hansen 2000; Gerson 2000). The provision of hay has both behavioral (Berthelsen 1999) and health benefits
(see below).

For companion rabbits, few guidelines exist, and inappropriate housing can still cause welfare issues, often due smply
to owner ignorance or misinformation. The hutches sold in the majority of pet shops are far too small for rabbitsto
fulfil even basic behavioral regquirements such as standing erect on the hind legs and the ability to hop. Rabbits should
be kept with a companion wherever possible and allowed regular access to an exercise area. The ability to grazein an
outdoor pen has benefits both in terms of exercise and dietary health. House rabbits generally benefit from more
interaction with the owner than those kept in hutches, and are usually allowed to roam free in the house. However,
chewing of household objects can lead to problems such as electrical burns from cables and gastrointestinal obstruction
from ingestion of materials such as carpet. Therefore rabbits should not be left unsupervised and have a safe cage area
for confinement when necessary.

Feeding

Feeding an appropriate diet to a companion rabbit is probably the single most important factor in maintaining its health.
Thereisagreat deal of literature relating to the nutrient requirements of production and laboratory rabbits, but
relatively little relating specifically to the companion rabbit. Companion rabbits have the potential for a much longer
life span than the short-lived production or experimental rabbit. Many of the diseases commonly seen in pet rabbits can
be directly attributed to, or associated with, the feeding of an inappropriate diet and could be largely preventable.

Rabbits are adapted in terms of their teeth and digestive system to eat an herbaceous diet that is high in fiber, low in fat,



and low in starchy carbohydrates. However, rabbits are commonly fed low fiber and high carbohydrate diets, which are
linked to:

Dental disease
Rabbit teeth grow constantly throughout life. Rabbits on a high carbohydrate and low fiber diet have reduced

tooth wear and therefore elongation of the tooth both above and below the gum. Thisresultsin irregular wear,
distortion and the formation of sharp painful spikes. Severe elongation of the cheek teeth can prevent the mouth
from closing fully, which ultimately prevents the incisors meeting properly, causing them to also overgrow.
Overgrown distorted teeth are predisposed to infection and the development of facial abscesses. High
carbohydrate diets and reduced wear also predispose to caries (cavities).

Opinions vary on the significance of dietary calcium levels on dental disease. Many rabbits are selective eaters of
coarse mix, favouring items low in calcium and fiber. This may make them prone to osteoporosis and poor tooth
and bone quality. Bone growth, development and maintenance are also dependent on the mechanical stressesto
which it is subjected. Rabbits, which do not spend prolonged periods grinding fibrous food, can also show poor
jawbone quality.

Not all dental disease is due to diet, and genetic factors are also important. A congenital malocclusion of the teeth,
particularly in extreme dwarf and lop breeds, can also be a significant factor. This can have mgjor welfare
implications, as affected animals will need incisor trimming at regular intervals. The use of clippersto cut teethis
painful and can result in microfractures of the enamel, loosening of the teeth, exposure of pulp and dental
infection (Meredith and Crossley 2000). Burring of the teeth or complete removal of maloccluded incisorsis
therefore recommended.

Gastrointestinal disease
Fiber iscritical to the rabbit for gastrointestinal health because it stimulates and maintains normal motility of the

gut. Low fiber diets predispose to gut stasis and the formation of hairballs. High starch diets can be incompletely
digested due to the rapid gut transit times, and cause arapid overgrowth in caecal bacteria. This can lead to
enterotoxaemia and fatal diarrhoea. Thisis seen mainly in young, recently weaned rabbits when also fed minimal
hay, and combined with the stress of a change of diet and a recent move, for example from a breeder to a pet-

shop (Brown 1997; Bennegadi 2001).

Behavioral problems
Rabbits in the wild spend many hours a day eating. Low fiber concentrate diets are rapidly eaten and rabbits can

develop vicesrelated to boredom, such as increased aggression or repetitive bar biting. Lack of fiber can aso
lead to fur chewing and barbering.

Obesity
The feeding of ad libitum concentrate diets in both laboratory and companion rabbits is a common cause of
obesity. This can predispose to serious health problemsincluding arthritis, osteoporosis, faecal retention around

the perineum, urine scalding, flystrike and metabolic disease.

The best diet for rabbits is one that mimics as closely as possible their natural grass-based diet in the wild. The
bulk of the diet of the pet rabbit should consist of grass (fresh or freeze-dried) and/or good quality
meadow/Timothy hay, and this should be available at all times. Education of rabbit owners and laboratory staff is
the crucial to improve rabbit welfare by means of dietary improvement. Pet shops and veterinarians, welfare
organisations and the media can play akey role in achieving this relatively simple measure, that will have a
major influence on rabbit health.

Neutering

Surgical neutering of laboratory rabbits is generally not undertaken, although it is used in some long-term situations to
prevent aggression in group housed males. In companion rabbits, neutering is generally recommended. Unbred does are



particularly prone to developing uterine adenocarcinoma, and the use of neutering as prevention is recommended.
Neutering of both sexes will aso prevent many behavioral problems such as territorial aggression and urine spraying
that can result in animals becoming unwanted or sent to rescue organisations. The ethical arguments for and against the
use of surgical intervention to prevent these problems divides opinion, but the welfare implications of an animal being
neglected or abandoned must be bornein mind. It is generally recognised that a neutered female and a neutered male
make the most stable social combination for companion rabbits.

Behavioral Problems

In both companion and laboratory rabbits individual housing, a barren environment and a concentrated, low fiber diet
can lead to behavioral problems such as stereotypic behavior and aggression. Normal territorial behavior, especialy in
does on reaching sexual maturity, can manifest as cage guarding and biting when approached. Aggression can also be a
learned behavior and a common cause isincorrect handling--the rabbit that is picked up in an insecure manner rapidly
learns that if it bites the handler it will be put down. Pain is another important cause of aggression, especialy ina
previously tractable animal. Many behaviors seen as problems by the owner are in fact normal, such as digging,
chewing and territorial marking with urine. Advice for behavioral problemsisincreasingly sought by rabbit owners
from both veterinary surgeons and animal behavior counselors (McBride and Wickens 1997; Scott 2001).

Veterinary Care and Preventive Medicine

Many rabbit diseases are preventable (see Diet above) and a routine preventive medicine programme should be
instituted to include dietary and husbandry advice, routine veterinary examination (Antinoff 1999) and, where
appropriate, neutering and vaccination against Myxomatosis and Viral Haemorrhagic Disease. Outdoor rabbits are
particularly prone to myiasis (flystrike) in summer months and should be checked regularly.

Anesthesia and Analgesia

Rabbits are particularly prone to stress on handling, and sedation or anaesthesiais frequently required for both minor
and major veterinary or experimental procedures. Anaesthesiain rabbitsis still judged as arelatively high risk
procedure, with figures of up to 30% mortality reported (Kramer 1998). Provision of sedation or anaesthesiais an
important welfare issue, but can in itself be a source of stress. In particular the use of volatile agents such as isoflurane,
sevoflurane and desflurane for induction has been shown to be aversive and result in struggling and apnoea (Flecknell
et al. 1999, Hedenqvist et al. 2001). Significant improvements in anaesthetic techniques have been made in the past
decade or so, particularly the use of balanced anaesthetic regimes using a combination of agentsin order to minimise
unwanted side effects, such as medetomidine or xylazine, ketamine and butorphanol with supplementary oxygen
(Borkowski and Zaras 1999; Meredith and Crossley 2000). Better peri-operative care, such as maintenance of body
temperature, analgesia, fluid therapy, and gastrointestinal support plays amajor role in decreasing anaesthetic
complications and mortality.
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Animal Welfare Issuesfor Commercial Rabbit
Producers

by James I. McNitt, Ph.D.1 and Janice C. Swanson, Ph.D.2

1Rabbit Production Specialist, Small Farm Family Resour ce Development Center
Southern University Agricultural Research and Extension Center

Southern Branch P.O. Box 11170

Baton Rouge, Louisiana 70813-1170

2Department of Animal Sciences
Room 134 Weber Hall

Kansas Sate University
Manhattan, Kansas 66506

Commercial rabbit production includes the production of meat, pelts, and wool and the production of live animals for
breeding and laboratory stock and for pets.

In the United States, alarge number of people involved with rabbits are fanciers-- people who raise rabbits for show
purposes. Although this group may not directly seek advice from an Extension agent, they may serve as a source of
information and assistance. The American Rabbit Breeders Association, Inc., is one group that deals with many aspects
of rabbit production. They set standards of perfection for judging and sponsor a variety of events for rabbit enthusiasts.
The Professional Rabbit Meat Association is comprised of rabbit growers producing rabbits for meat and sponsor a
newsl etter and computer network to provide mutual assistance.

The "Easter Bunny Syndrome" makes commercial rabbit producers particularly vulnerable to criticism. Rabbits are
naturally "cute" and possess physical attributes that attract the affection of most people. The production of rabbits as a
source of fur has been addressed by animal protection groups (People for the Ethical Treatment of Animals and other

groups).

As animal protection actions and concerns continue to rise with regard to the acceptability of standard husbandry
practices, peopleinvolved in the production and use of rabbits need to be aware of potential problem areas. Several
commercial production practices may be targeted as welfare concerns:

confinement rearing
post-partum breeding
wool harvesting methods
fur production

transport

slaughter

sales

Confinement Rearing



Controversy over the confinement rearing of social species of livestock (calves, poultry, swine) has been a primary
welfare issue. Although little attention has been focused on rabbits, it is reasonabl e to assume that the same complaints
of space restriction and socia deprivation are tenable. Rabbits are usually caged in groups before sexual maturity and
individually as adults. Most fryers (young rabbits harvested for meat), are group-raised littermates. Fryers are marketed
at atarget age of 56 days but may not attain market weight until 70 days. Commercial rabbit producers house rabbits in
caging systems with cage sizes adjusted for breed of rabbit, management system, and intended purpose (e.g., breeding
adults vs. laboratory stock). Because of the ventilation problemsinherent in multi-deck caging systems, most large
rabbitries have a single deck of cages. In the U.S., water isusually provided by an automatic watering system, and food
is hand-distributed to each cage (Cheeke, 1987; McNitt, et al., 2000).

Possible welfare concerns may include social deprivation (in the case of singly housed adult breeders), cage sizes and
floor types, and stocking densities of group-raised market animals. Adult rabbits generally are not housed in groups.
Because of the rabbit's territorial nature, each cage is regarded as an individual's own territory by both sexes. Scent
marking occurs, and if other rabbits are introduced, fighting is prevalent (Harkness, 1988; L ukefahr, et al., 2004).
Studies have been undertaken in Europe to develop housing systems for breeding groups (Stauffacher, 1986; Dal
Bosco, et al., 2004). A 3-year study in Canada indicated that rabbits could be successfully group housed on the floor in
afacility with smooth concrete floors and epoxy-treated block walls. The rabbits were grouped at 8 to 9 weeks of age.
Grouping older rabbits required the use of tranquilizers or castration to avoid fighting (Love and Hammond, 1991). A
New Zealand study reported that group-housed does have a significantly lower proportion of young alive at 21 days
postpartum than does individually housed in boxes (Muller and Brummer, 1991). However, further study is needed to
assess whether well-being is compromised for certain group members and the overall impact on production.

Work has been carried out to determine the effects of environmental enrichment on rabbit performance. This generally
has been positive and enrichment objects introduced into the cages have caused stimulation and increased activity
(Huls, et a., 1991; Brooks, et al., 1993; Lopez, et al., 2004; Verga, et al., 2004) but enrichment has not been shown to
affect performance (Maertens, et a., 2004; Verga, et a., 2004) although enrichment objects may increase mortality
(Mirabito, et a., 2000). Enrichment objects have included wooden dowels, wooden rings, a brass wire ball, hay or
straw and empty aluminum beverage cans. Huls, et a. (1991) and Brooks, et al. (1993) provided PV C "tunnels’
between two cages so the adult female rabbits could be apart or together. Given such a choice, the rabbits spent 90% of
their time together. Finzi, et al. (2000) housed rabbits in units that provided the choice of an exposed cage, an
underground cage, or the tube connecting the two. There were no differences in preference among areas and the
behavior was not affected by season or reproductive status. Orova, et a. (2004) found that growing rabbits preferred
wire net floors rather than deep litter at normal temperatures (16-18EC). A two tier cage provides spatia enrichment
without increasing floor space requirement (Finzi, et a., 1996). Margait and Finzi (2000) reported that most of the
feeding and drinking occurred on the lower level but there was no statistically significant difference because of the
large variation among does.

Studies have also shown that environmental enrichment has great psychological benefits, especialy for singly housed
animals (Lidfors, 1997). The provision of shelves or boxes to give an area of raised height seemsto be particularly
beneficial (Hansen, 2000; Gerson, 2000). The provision of hay has both behavioral (Berthelsen, 1999) and health
benefits (see below).

In market rabbits, stocking densities have been studied to determine the effect of rabbit density on growth and
consumption parameters. High stocking densities may result in rabbits reaching slaughter weights 3 to 5 days later than
rabbits housed at lower densities (Maertens and DeGroote, 1984). Singly housed control animals reached slaughter
weight an average of 1 week earlier than group-raised rabbits. Fur-plucking and ear-biting were behavioral
manifestations attributed to overcrowding. Severa studies showed no consistent differencein rate of gain, feed
efficiency, and mortality when rabbits were stocked at densities of 930, 465, and 310 cm2 per rabbit in either
conventional or large pens (Lukefahr, et al., 1980; Harris, et al., 1981; Prawirodigdo, et al., 1985). Hamilton and
Lukefahr (1993) found no significant mean differences in feed intake, feed efficiency, survival rate and uniformity of
final weight for rabbits housed at 929, 465 or 310 cm2 per rabbit although the rabbits in the first group had better
numerical means for all four traits.



European studies have produced similar results. One study found that 500 cm?2 per animal gave the best overall
performance results (Ferriera, 1984), while another reported that densities of 583 and 700 cm2 per animal were
detrimental (Petersen, et al., 1988). Studies in France have indicated that there are reduced social interactions and
locomotory activities with less than about 650 cm2 per animal. It was reported however that even at high densities
aggressive encounters were uncommon and mixed sex housing did not result in major problems (Morisse and Maurice,
1996). Similarly, Bell and Bray (1984) found that the sex composition of rearing groups had little effect on weight gain,
feed intake or mortality from 30-93 days of age. The incidence of injuries in male rabbits 60 to 80 days of age increased
significantly as the size of the group increased from 15 or less to 16-30 or over 40 animals (Bigler and Ester, 1996).

Matics, et a. (2004b) reported that younger rabbits prefer a higher density and, given a choice, will select amore
densely occupied area. This has led to the suggestion that younger rabbits (21-42 d) should be housed at a high density
and then at alower density for the finishing period (Matics, et al., 2004a). This housing method reduced mortality
among the rabbits (Rashwan, et al., 2004).

In recent years, advocacy of "free-range” systems as an alternative to confinement rearing has become a popular topic in
the animal welfare and sustainable agriculture arenas. Some concern has also been raised that wire floors are not a
suitable substrate for rabbits and may result in increased incidence of ulcerative pododermatitis (sore hocks) (Drescher,
1992; Drescher and Schlender-Bobbis, 1996). Rommers and Meljerhof (1996) compared several alternative floors for
cages. These included slats and several configurations of synthetic meshes. Most resulted in less footpad injuries than
wire floors but did not influence the production of the does. Trocino, et al. (2004) found that there was no difference in
production rates of rabbits on slatted or wire net floors. Because of the increased expense of the alternative floors,
production costs were increased and profits reduced. A study that compared cage-reared to floor-reared meat rabbits
found that production performance of rabbits was similar between the two housing systems up to 70 days of age. After
70 days, stocking density became an important factor (Crimella, et al., 1988). Lambertini, et a. (2001) and Metzger, et
al. (2003) found that mortality was higher for rabbits reared on litter and that the caged rabbits had higher weight gain,
feed efficiency, carcass weight and dressing percentage. A concern is the spread of coccidiosisin floor-reared rabbits.

Finishing fryer rabbits in pens on grass that were moved to anew site each day resulted in slower growth rates and
lower carcass and kidney fat weights and required more labor than rabbits finished in cages. This system might be
profitable in those cases where the consumer is willing to pay extrafor agrass finished product (McNitt, et al., 2003).

Future research that focuses on different production philosophies and their companion systems can help to elucidate the
benefits of each system to both humans and animals (Harkness, 1988; L ukefahr, et al., 2004).

Post-Partum Breeding

Post-partum breeding is a common practice among rabbit producers in Europe (Camps, 1983). After kindling, does are
re-bred within 48 hours. This practice has been condemned by animal protection groups despite the fact that wild
rabbits re-breed in the same manner (Lockley, 1954; Harkness, 1988). One British publication does not recommend re-
breeding until 3 to 7 days post-partum on welfare grounds (King, 1988). In the United States the majority of producers
re-breed at 14 or 35 days post-partum. There is no direct advantage in re-breeding at 1 day versus 14 days post-partum
in terms of the total number of kits weaned (Harris, et al., 1982).

Wool Harvesting

Wool harvesting practices also have the potential to become an issue. Angora rabbits grow alow-density fine fiber that
produces light-weight warm garments. Wool harvesting can be accomplished by shearing or plucking (Schlolaut, 1987;
Kilfoyle and Samson, 1988). Some countries have banned the plucking of wool on the grounds of cruelty. Plucking,
when done properly, involves the testing and removal of loose hair, preferably during molt. However, some types of
Angorarabbits (e.g., German Angora) do not molt readily and should not be plucked (McNitt, et a., 2000).
Theoretically, plucking removes only the longest fibers and leaves the undercoat to protect the rabbit. It does, however,
damage the follicles and change the composition of the coat, thereby reducing the lifetime wool yield (Schlolaut, 1987;



Kilfoyle and Samson, 1988).

Shearing is more widely practiced in the United States. Proper handling and methods of restraint should be utilized to
ensure protection from nicks and cuts during the process. Other welfare considerations include protection from
temperature extremes. Rabbits should have from 1/4 to 1/2 inch of wool left on the body and should not be sheared or

plucked during particularly cold months. When temperatures drop to 35°F or less, rabbits should be provided with
warm guarters and a nest box until the wool has reached at least 1 inch in length (Vermorel, 1988; Vernet, 1988).

Fur Production

The fur industry has been under attack by animal activists for several years, with a dramatic escalation in the past 5
years. Ethical and welfare arguments have been advanced with regard to the necessity for fur garments and the methods
used to capture wild fur-bearing animals or to produce and euthanize ranched species (Nilsson, et al., 1980;
Commission of the European Communities, 1991). In the United States, few rabbits are commercially grown
specifically for their pelts. Most rabbits raised for pelts are of the Rex breed (McNitt, 1988). In the Rex pelt, the guard
hairs and underfur are of the same approximate length. This provides a dense, even pelt useful for garment
manufacture. The monetary value, however, is not sufficiently high and is generally not a profitable enterprise (McNitt,
et a., 2000). Unlike other species of ranched fur-bearers where the pelt is the only product produced, the rabbit carcass
can be used for meat. Although thisis of little comfort to activists, the general public may be more accepting of the use
of the entire animal, rather than killing for just the hide.

Transport

The transport of rabbits to processing facilities can pose welfare questions similar to those raised for other livestock
species. Separation, caging, crating and handling practices, mixing, food and water deprivation, noise, temperature,
humidity, and other environmental changes are all variables that affect the physical and psychological welfare of
animals. Transport has been shown to affect meat in rabbits by increasing the rate of muscle glycogen depletion, which
causes dark, firm, dry meat; increasing plasma glucose; increasing liver glycogen (during long hauls); and decreasing
liver weights (Jolley, 1990). Having water available reduces live weight and carcass |osses associated with antemortem
handling (Coppings, et al., 1989). Factors that may affect the transport stress include the type of housing with penned
rabbits coping better than caged rabbits (Canali, et al., 2000), sex with females suffering more shrink than males
(Trocino, et al., 2003), and transport distance. Longer distances resulted in higher muscle pH, redder carcasses, higher
muscle moisture and drip loss, higher water holding capacity and higher shear force (Da Bosco, et a., 1997). More
research is needed to elucidate transport stressors and to recommend improvements. In the meantime, humane handling
and hauling practices should be encouraged and practiced.

Slaughter

Humane slaughter has been and will continue to be a concern of both animal user and animal protection groups. Unlike
other farm livestock, rabbits are not covered by the Humane Slaughter Act (Anon., 1906); however, interest is high in
securing more humane methods for stunning (Anon., 1992). Rabbits that are processed in commercial facilities undergo
electrical stunning, which renders the animal unconscious, and then are decapitated. To achieve a suitable level of
stunning, a minimum stunning current of 140 mA at 100 V should be used (Anil, et a., 1996). In smaller processing
facilities or on-site slaughter, however, manual methods are used. Two methods have been recommended for manual
stunning (Arrington and Kelly, 1976; Sandford, 1986; McNitt, et al., 2000). The first method is cervical dislocation.
When performed by a competent person, cervical dislocation renders the rabbit unconscious immediately. The second
method involves the use of a blunt stick to strike the rabbit behind the ears at the base of the skull. Generally, cervical
dislocation is the preferred method for manual stunning. Welfare problems arise when inexperienced personnel attempt
to perform the stunning. Care should be taken to properly train personnel before they attempt to manually stun arabbit.
Trainees should learn the proper way to handle the rabbit to reduce excitability and stress; observe the technique being



performed by a competent individual; and perform the technique under supervision until competence is attained.

Sales

Thereisareal possibility for problems for producers who rear rabbits for sale to |aboratories for use in consumer
product testing. Consumer product testing procedures that specifically use rabbits, such asthe Draize eye irritancy test,
have been major animal welfare and rights issues for a number of years. Another important consideration for producers
who sell stock for purposes other than food or fiber is compliance with U.S. Department of Agriculture (USDA)
regulations under the Animal Welfare Act. Rabbit producers who sell to buyers other than processors or individuals
purchasing the rabbits for their own use must be licensed by USDA if their gross sales exceed $500 per year (USDA,
1990). USDA sets facility standards, specifies the management practices that must be followed, and inspects facilities
to assure compliance. Public complaints about producers are directed to USDA for consideration. Pet stores, carnivals,
and other animal sellers or exhibitors often purchase stock from unlicensed producers because of lower prices. This
practice should be discouraged, because it discriminates against licensed producers and leaves the industry open to
criticism for non-compliance with the Animal Welfare Act.

Conclusion

Ultimately, it is up to rabbit producers to ensure that they provide for the needs of their rabbits. Proper housing,
appropriate and adequate feed, ventilation, clean water, health management, and environments designed to decrease
stress are all important contributors to rabbit well-being. Research is needed to further determine factors that contribute
to both physiological and psychological well-being of domestic rabbits.
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aversive, suggesting that this technique should be avoided whenever possible
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Contemporary Topicsin Laboratory Animal Science 41 (6): 30-32, ISSN: 1060-0558.
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Keywords: breed, New Zealand White, hepatic and renal biochemical parameters, heart rate, respiratory rate,
anesthesia, alanine aminotransferase, akaline phosphatase, aspartate aminotransferase, blood urea nitrogen,
creatinine, diazepam, ketamine, xylazine, autonomic drug, general anesthetic drug, sedative/hypnotic drug,
gamma glutamyltransferase, laboratory animal care, laboratory techniques.

Hedengvist, P.; Orr, H.E.; Roughan, J.V.; Antunes, L.; Flecknell, P.A. (2002).Anaesthesia with
ketamine/medetomidinein therabbit: influence of route of injection and the effect of combination with
butorphanol. Veterinary Anaesthesia and Analgesia 29 (1): 14-19. ISSN: 1467-2987.

NAL Call Number: SF914.vV47

Keywords: breed, New Zealand White, female, anesthesia, blood gases, depth, drug combinations, drug delivery
systems, subcutaneous, intramuscular routes duration, ketamine, medetomidine, butorphanol, pH, toe pinch, ear
pinch, reflexes, respiration, hypoxemia.

Hedenqvist, P.; Roughan, J.V.; Antunes, L.; Orr, H.; Flecknell, P.A. (2001). Induction of anaesthesia with desflurane
and isofluranein therabbit. (2001). Laboratory Animals 35 (2): 172-9, ISSN: 0023-6772.
NAL Call Number: QL55.A1L3
Abstract: The characteristics of two techniques of face-mask induction of desflurane anaesthesia (rapid or slow)
were compared with the effects of slow isoflurane induction in five New Zealand White (NZW) rabbits. Slow
induction used stepwise incrementsin vapour setting of 2% for desflurane and 0.5% for isoflurane at 30 s
intervals. All animals were anaesthetized using each technique according to arandomized block design with one
week between treatments. Observations were made of the quality of induction (any struggling or periods of
apnoea) and the latency to, and the duration of loss of the righting and toe pinch reflexes recorded. Changesin
respiratory rate, arterial blood gas and cardiovascular parameters were also recorded. Induction and recovery
times were shorter with rapid desflurane induction in comparison to isoflurane (loss of righting reflex: 139+/-27
scf. 205+/-48 s), but both techniques were associated with struggling and long periods of apnoea (> 1 min)
during the first 4 min after administration. During this period a significant degree of bradycardia, hypercapnia
and hypoxaemia occurred with both techniques, but these and the subsequent effects of rapid desflurane
administration were less severe than with isoflurane. Slow induction with desflurane was tolerated best, with
little or no deleterious behavioural or physiological effects, however excessively prolonged induction times
(loss of righting reflex 337+/-160 s) limits the application of this method. Desflurane, administered rapidly,
appears to be amore suitable agent than isoflurane. However, as with isoflurane, anaesthesia should only be
induced following oxygen supplementation.
Keywords. breed, New Zealand White, anesthesia, isoflurane, respiratory rate, arterial blood gas, cardiovascular
parameters, bradycardia, hypercapnia, hypoxemia, oxygen supplementation.

Hellebrekers, L.J.; de Boer, E.J.; van Zuylen, M.A.; Vosmeer, H. (1997). A comparison between medetomidine-
ketamine and medetomidine-propofol anaesthesia in rabbits. Laboratory Animals 31 (1): 58-69, | SSN:
0023-6772.
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Abstract: We investigated the effects of combinations of the apha 2-agonist medetomidine with either ketamine
or propofol for their overall quality of anaesthesia, including the possible concomitant changes in respiratory
and circulatory function in New Zealand White rabbits. Medetomidine was administered at 0.35 mg/kg,
intramuscularly. Following sedation, ketamine (5 mg/kg) or propofol (2 and 3 mg/kg) were administered
intravenously viathe ear vein. Data on reflexes (palpebral, corneal, ear-pinch and toe-pinch), jaw muscle tone
and physiologic parameters (heart rate, blood pressure, respiration rate, body temperature) were recorded before
and after administration of drugs. Intermittent arterial blood sampling was performed at predetermined intervals
before and after anaesthesia. The results show that the ear-pinch and toe-pinch reflexes and the jaw muscle tone
are reliable indices to determine surgical anaesthetic depth. A surgical level of anaesthesia could be obtained
reliably with the combination medetomidine-ketamine and medetomidine-propofol (3 mg/kg) with a duration of
19 min (variation 10 to 40 min, n = 6) and 11 min (variation 5 to 15 min, n = 6), respectively. Propofol



administered at 2 mg/kg did not produce an adequate anaesthetic level. The data from this study demonstrate a
high degree of predictability in achieving afast induction and adequate anaesthetic depth together with alow
incidence of untoward side-effects and a zero mortality with the combinations investigated. The data from the
medetomidine-ketamine group show that, although adequate anaesthetic depth of medium duration is achieved,
the arterial oxygen tension is reduced to hypoxemic levels. With the use of this combination, the supplemental
administration of oxygen is advised. With the combination of medetomidine-propofol (3 mg/kg) a short
duration anaesthesia of adequate depth was achieved, whereby physiological variables al remained within
acceptable ranges. The use of medetomidine-propofol, in combination with the alpha 2-antagonist atipamezole
to shorten recovery time, will provide reliable and very versatile anaesthesia in rabbits.

Keywords:. breed, New Zealand White, alpha 2-agonist medetomidine, intramuscularly, ketamine, propofol,
intravenously, anesthesia, respiratory function, circulatory function, palpebral reflex, corneal reflex, ear-pinch
reflex, toe-pinch reflex, anesthetic depth.
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sedation, hypnosis.
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Abstract: In anaesthesiology rabbits and rodents are considered being high risk patients as about 30% of the
anaesthetized patients die intra- or postoperatively. Due to the anatomic structures many anaesthetic techniques
and patient monitoring are very difficult of even impossible to perform in these animals. For this reason
anaesthesia of rabbits and rodents confronts the veterinarian with great problems. The main complications
during anaesthesia are discussed and principles of the perioperative anaesthetic management, of anaesthetic
techniques as well as patient monitoring are presented.

Keywords: laboratory animals, rabbits, rodents, complications, injectable anesthetics, anesthesia, intraoperative

care, German language.
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perioperative care, postoperative care, fluid therapy, German language.
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Ahmed, A.; Jafri, H.; Lutsar, |.; McCoig, C.C.; Trujillo, M.; Wubbel, L.; Shelton, S.; McCracken, G.H. Jr. (1999).
Phar macodynamics of vancomycin for the treatment of experimental penicillin- and cephalosporin-
resistant pneumococcal meningitis. Antimicrobial Agents and Chemotherapy 43 (4): 876-81, ISSN: 0066-
4804.

NAL Call Number: RM265.A5132
Abstract: With the emergence of beta-lactam antibiotic resistance among strains of Streptococcus pneumoniae,
vancomycin has assumed an important role in the treatment of bacterial meningitis. Using the rabbit meningitis
model, we evaluated the pharmacokinetics and pharmacodynamics of vancomycin in this setting. Animals were
given 80 mg/kg of body weight daily in two or four divided doses to determine the penetration and activity of
vancomycin in cerebrospinal fluid (CSF); each regimen was administered with and without dexamethasone.
Mean peak (2 h) concentrationsin CSF that were four- to eightfold higher than the minimum bactericidal
concentration (MBC; 0.5 microgram/ml) for the pathogen were adequate for bacterial clearance. In both groups
concentrations in CSF remained higher than the MBC for greater than 80% of the respective dosing intervals,
and the penetration of vancomycin into CSF was 20%. Mean concentrations in CSF at 24 to 36 h of therapy
were lower than those achieved during the first 12 h, consistent with adecline in the level of antibiotic entry
into CSF as inflammation wanes. Rates of bacterial clearance were similar for the two regimens, and for al
animals cultures of CSF were sterile by 36 h. The coadministration of dexamethasone significantly reduced the
penetration of vancomycin into CSF by 29% and significantly lowered the rate of bacterial clearance during the
first 6 h in animals receiving 20-mg/kg doses of vancomycin. For animals receiving 40-mg/kg doses,
therapeutic peak concentrations in CSF were obtained even with steroid use, suggesting that the effect of
steroids may be circumvented by the use of larger daily doses of vancomycin.
Keywords. animal model, rabbit, anti-inflammatory agents, therapeutic use, antibiotics, glycopeptide,
cerebrospinal fluid, pharmacokinetics, cephal osporin resistance, dexamethasone, combination meningitis,
pneumococcal, microbiology, outcome assessment, Streptococcus pneumoniae, drug effects.

Akita, M.; Ishii, K.; Kuwahara, M.; Tsubone, H. (2002). The daily pattern of cardiovascular parametersin
Kurosawa and Kusanagi-Hyper cholesterolemic (KHC) rabbits. Experimental Animals Tokyo 51 (4): 353-
360, ISSN: 1341-1357.
NAL Call Number: RM265.A5132
Keywords:. breed, Japanese White, Kurosawa, Kusanagi Hypercholesterolemic, anima model,
hypercholesterolemia, etiology, radiotelemetry, monitoring method, physiological method, conscious,
unrestrained, blood pressure, daily pattern, body temperature, cardiovascular parameters, circadian rhythm,
heart rate, locomotor activity.

Akman, A.; Bilezikci, B.; Kucukerdonmez, C.; Demirhan, B.; Aydin, P. (2003). Suramin modulates wound healing of
rabbit conjunctiva after trabeculectomy: comparison with mitomycin C. Current Eye Research 26 (1): 37-

43, ISSN: 0271-3683.

Abstract: To investigate and compare the effects of suramin and mitomycin C on conjunctival wound healing
after trabeculectomy in arabbit model. MATERIALS AND METHODS: Thirty New Zealand White rabbits
were divided into three groups, and trabeculectomy was performed on the left eyes under general anesthesia.
During the surgery, suramin (250 mg/ml) and mitomycin C (0.4 mg/ml) were applied to the scleral flap site for
2 minutes in groups 1 and 2, respectively. The control animals (group 3) received no pharmacological treatment



during trabeculectomy. Intraocular pressure (I0OP) measurements were recorded before surgery and every 3 days
after the operation, starting from postoperative day 1. Three animals from each group were sacrificed on days
15, 20, and 25, yielding atotal of 27 eyesfor histopathological study. Each specimen was histochemically and
immunohistochemically (CD3, CD20, CD68, and collagen 111) evaluated, and graded. RESULTS: Bleb failure
time was significantly longer in both the suramin (15.0 +/- 4.7 days) and mitomycin C (16.7 +/- 5.1 days)
groups than in the controls (10.3 +/- 4.2 days) (p < 0.05). Starting from postoperative day 9, the IOP in the
suramin and mitomycin C groups was significantly lower than that in the control group (p < 0.05). This
difference continued to be significant until day 18 for the suramin group, and until day 24 in the mitomycin C
group. Histopathologica evaluation showed lower degrees of cellularity, fibrosis, collagen I11 deposition, and
CD3 density in the suramin- and mitomycin C-treated eyes compared to control eyes at al time points (p <
0.05). There was also no significant difference between the suramin and mitomycin C groups concerning these
histopathological findings and CD3 density (p > 0.05). Although there were trends towards reduced mean
elastic fiber deposition and lower CD20 and CD68 density in both groups of treated eyes, the differences
between the treated and control groups were not significant (p > 0.05). CONCLUSIONS: The results of the
current study suggest that suramin has beneficial effects on wound healing in glaucoma surgery, and effectively
prolongs bleb survival in rabbits. Suramin may be a promising alternative to anti-metabolite therapy in
glaucoma surgery.

Keywords. New Zealand White, animal model, rabbits, antimetabolites, pharmacology, comparative study,
conjunctiva, pathology, conjunctiva, physiopathology, growth substances, metabolism, intraocular pressure,
drug effects, intraoperative care, mitomycin, administration and dosage, suramin, trabeculectomy, wound
healing.

Akyol, N.; Demir, T.; Kukner, A.; Colakoglu, N. (2001). Effects of systemic octreotide, local mytomycine-C and
local corticosteroids on wound-healing reaction after glaucoma surgery. International Ophthalmology 24
(5): 235-41, ISSN: 0165-5701.

Abstract: To determine and compare the effectiveness of octreotide, mitomycine-Cand corticosteroids on
wound-healing reaction after glaucoma surgery. METHODS: A full thickness scleral trephination was carried
out by the same surgeon on tour groups of six rabbits. A sponge soaked in mytomicine-C was applied
subconjunctivally in groupl before trephination. Group 2 received corticosteroid drops tid topically for 14 days.
Group 3 received subcutaneous octreotide injections tid for 14 days. The control group (group 4) was not
givenany drug that may interfere with wound healing. All groups received gentamycine dropstid for seven
days. The rabbits were Sacrificed on the fourteenth day and the trephination area with overlying conjunctiva
was excised. The samples were prefixed with glutaraldehyde, dehydrated and embedded in Araldite Cy 212.
Ten semithin sections stained with toluidin blue were analysed for each group. Fibroblast and macrophage
counts were performed on the surgical site and subconjunctival area. RESULTS: Intensive fibroblastic activity,
increased number of vessels and active macrophages were observed only in group 4. The fibroblast and
macrophage densities in this group were significantly higher than the other three groups in which wound healing
was modulated (p > 0.001). Mean number of fibroblastsin group 1 was also significantly less than the ones of
groups 2 and 3 (p < 0.01). Macrophage densities were similar in groups 1, 2 and 3. No statistical significance
was found between groups 2 and 3 by means of fibroblast and macrophage densities. CONCLUSION:
Octreotide reduced wound-healing reaction in a similar fashion to corticosteroids or mitomycine-C. These initial
results seem promising.

Keywords: animal model, rabbits, male, adrenal cortex hormones, administration and dosage, ciliary body,
pathology, comparative study, conjunctiva,pathology, fibroblasts,pathology, filtering surgery,
glaucoma,surgery, hormones, administration and dosage, subcutaneous injections, intraoperative care,
macrophages, pathology, mitomycin, nucleic acid synthesis, octreotide, postoperative care, wound healing, drug
effects.

Amthor, F.R.; Tootle, J.S.; Yildirim, A. (2003). A new transparent multi-unit recording array system fabricated by
in-house labor atory technology. Journal of Neuroscience Methods 126 (2): 209-19, |SSN: 0165-0270.
Abstract: A new recording array system has been developed to record multi-unit activity in rabbit retina. The
array consists of individually laid down layers of carbon fiber or tungsten microel ectrodes whose center-center
spacing can be made less than 100 microm. The array and associated electronics can be constructed by
technology typically found in most electrophysiology laboratories. The array is mostly transparent, so that



visual stimuli and microscopic examination can take place through it. The array can be manipulated much like a
single electrode, and thus can be used to record from multiple tissue sites. Arrays as large as 32 elements have
been used, with success rates of about 50% per el ectrode, with some electrodes picking up more than one cell.
Stable recordings have been held for up to 6 h from groups of ganglion cellsin an isolated eyecup preparation.
These multi-electrode arrays have been used repeatedly in experiments for several months without any obvious
degradation in recording quality. Although the arrays are hand-made, their layered method of assembly allows
as many as 32 elements to be assembled.

Keywords:. carbon, electric impedance, electrophysiology, instrumentation, microel ectrodes, retinal ganglion
cells, physiology.

Arens, S.; Kraft, C.; Schlegel, U.; Printzen, G.; Perren, SM.; Hansis, M. (1998). [Does sur gical approach have an
effect on the development of local infection? Animal experiment comparison of conventional open vs.
minimally invasive bone plate osteosynthesis (M1PO).] Langenbecks Archiv fur Chirurgie. Supplement.
Kongressband. Deutsche Gesellschaft fur Chirurgie. Kongress.115 (Suppl. I): 193-6, I SSN: 0942-2854.
Abstract: With a standardised model we investigated the influence of two different surgical approaches to the
rabbit tibiafor plate osteosynthesis on resistance to local infection after postoperative inoculation of graduated
concentrations of staphylococcus aureus at the implant. The infection rate for the minimally invasive plate
osteosynthesis with insertion of the implant in closed, soft tissue tunneling technique was 25% (3/12 animals,
ID50 = 6.2 x 10(6) CFU) and for the conventional open approach 38% (5/13 animals; ID50 = 2 x 10(6) CFU).
This difference is statistically not significant (with P> 0.05).

Keywords. animal model, rabbits, bone plates, comparative study, fracture fixation, surgical wound infection,
microbiology staphylococcal infections, microbial colony count, Staphylococcus aureus, growth and
development, surgical procedures, tibia surgery, minimally invasive methods, German language.

Asbell, P.A. (2000). Valacyclovir for the prevention of recurrent herpes simplex virus eye disease after excimer
laser photokeratectomy. Transactions of the American Ophthalmological Society 98: 285-303, I SSN: 0065-

9533.

Abstract: A variety of factors have been reported as inducing the reactivation of latent herpes simplex virus
(HSV), among them stress, trauma, and UV radiation. Excimer laser photorefractive keratectomy (PRK) isa
surgical procedure utilizing a 193 nm ultraviolet light to alter the curvature of the cornea and hence correct
vision. Reactivation of ocular herpes simplex keratitis following such excimer laser PRK has been reported. All
published cases of HSV reactivation following excimer laser treatment in humans are reviewed. The present
study evaluates whether stress, trauma of the corneal de-epithelialization prior to the laser, or the excimer laser
treatment itself to the stromal bed induces this ocular reactivation of the latent HSV, and whether a systemic
antiviral agent, valacyclovir, would prevent such laser PRK-induced reactivation of the HSV. METHODS:
Forty-three normal 1.5- to 2.5-kg New Zealand white rabbits were infected on the surface of the corneawith
HSV-1, strain RE. The animals were monitored until resolution, and then all animals were divided into 5
treatment groups: (1) de-epithelialization only, intraperitonea (i.p.) saline for 14 days; (2) de-epitheliaization
pluslaser, i.p. saline for 14 days, (3) de-epithelialization plus laser, valacyclovir 50 mg/kg per day i.p. for 14
days, (4) de-epithelialization pluslaser, valacyclovir 100 mg/kg per day i.p. for 14 days; (5) de-epithelialization
plus laser, valacyclovir 150 mg/kg per day i.p. for 14 days. Animals were evaluated in a masked fashion by
clinical examination biweekly and viral cultures biweekly through day 28. RESULTS: The reactivation rates
were as follows: group 1, 0%; group 2, 67%; group 3, 50%; group 4, 17%; and group 5, 0%. Vira titers were
negative in animals that had no reactivation but persistently positive in those that had reactivation (day 6
through day 28). CONCLUSIONS: Excimer laser (193 nm) treatment can trigger reactivation of ocular herpes
disease (67%) and viral shedding in the latently infected rabbit. De-epithelialization alone is not sufficient to
cause reactivation or viral shedding. Prophylaxis with intraperitoneal valacyclovir decreases the recurrence rate
in a dose-response fashion. At 150 mg/kg per day, there are no recurrences. The presence of persistent viral
shedding in reactivated animals may correlate with cases of late HSV recurrence reported in humans undergoing
excimer treatment. The data suggest that humans undergoing excimer laser procedures for correction of
refractive errors or treatment of corneal scars with ahistory of herpetic keratitis are at increased risk for
reactivation. Such patients, however, may appropriately be considered for prophylactic systemic antiviral
medication at the time of the laser procedure in order to decrease the possibility of recurrence.

Keywords:. acyclovir, analogs and derivatives, therapeutic use, antiviral agents, keratectomy, photorefractive,



excimer laser, herpetic keratitis, prevention and control, surgery, virology, postoperative care, recurrence,
prevention and control, simplexvirus, isolation and purification.

Askar, |.; Sabuncuoglu, B.T.; Yormuk, E.; Saray, A. (2001). Nuclear magnetic resonance spectr oscopy and imaging
in animal resear ch. Journal of Reconstructive Microsurgery 17 (5): 347-55; discussion 355-6, ISSN: 0743-
684X.

Abstract: In nerveinjuries, if it isnot possible to reinnervate muscle by using neurorrhaphy and nerve grafting
technique, reinnervation should be provided by the use of neuroization-directly implanting motor nerve into
muscle. A comparative study of three techniques of neurotization is presented in rabbits. In this experimental
study, atotal of 40 white New Zealand rabbits were used and divided into four groups, each including 10
rabbits. In the first group (control--Group 1), only surgical exposure of the gastrocnemius muscle, main muscle
nerve (tibial nerve), and peroneal nerve was done, without any injury to the nerves. In the second group (direct
neurotization group--Group 2), the tibial nerve was transected, and the peroneal nerve, which had aready been
divided into fascicles, was implanted into the lateral head of the gastrocnemius muscle aneural zone. In the third
group (dual neurotization group--Group 3), the tibial nerve which had been transected and re-anastomosed, and
the peroneal nerve were implanted into the lateral head of the gastrocnemius muscle. In the last experimental
group (hyperneurotization group--Group 4), fascicles of the peroneal nerve were implanted into the lateral head
of the gastrocnemius, preserving the tibial nerve. Six months later, changes in the histologic pattern and the
functional recovery of the gastrocnemius muscle were investigated. It was found that functional recovery was
achieved in all neurotization groups. Groups with the tibial nerve transected had less muscular weights than
those of groups with the tibial nerve intact. EMG recordings showed that polyphasic and late potentials were
frequently seen in groups with the tibial nerve transected. Degeneration and regeneration of myofibrils was
observed in such groups as well. New motor end-plates, including vesicles, were formed in a scattered manner
in all neurotization groups. As aresult, the authors conclude that direct and dual neurotization techniques are
useful in peripheral nerveinjuries, if it is not possible to reinnervate muscle by using neurorraphy and nerve
grafting, and that there is no suggested superiority among these techniques.

Keywords. comparative study, animal model, rabbits, microsurgery, muscle contraction physiology, muscle
fiber pathology, skeletal injuries, skeletal muscle innervation, surgery, nerve transfer, peroneal nerve
transplantation, reconstructive surgical procedures, recovery, tibial nerve transplantation.

Avila, M.; Ortiz, G.; Lozano, J.M.; Franco, P.; Patarroyo, M.E. (2001). GGRGDSPCA peptide: a new antiscarring
agent on glaucoma filtration surgery. Ophthalmic Surgery and Lasers 32 (2): 134-9, ISSN: 1082-3069.
Abstract: GGRGDSPCA synthetic peptide competes for integrin receptor in scar formation after glaucoma
filtering surgery in arabbit model. The purpose of this study was to evaluate the use of this peptide and compare
it with mitomycin on glaucoma filtering surgery. MATERIALS AND METHODS: Posterior sclerectomy was
performed in both eyes of 17 rabbits. The right eye received GGRGDSPCA (p605) at 0, 4, 8, 12, and 16 days
after. Nine left eyes received saline as a control; the remaining 8 eyes received mitomycin C at 0.5 mg/mL
intraoperative. Intraocular pressures and biomicroscopy were evaluated as well as bleb function. RESULTS:
Intraocular pressure decreased significantly in both the peptide and mitomycin treated eyes in comparison with
the saline group (P = 0.0003). Pressure was similar in both groups. The blebs showed filtrating function in a
functional analysis at day 21 and 41 in the mitomycin cases as well as in the peptide group. Histologic analysis
performed in both peptide and mitomycin groups showed inhibitory effect in fibrocellular and collagen
organization with bleb formation. CONCLUSIONS: The p605 peptide showed to be similar to mitomycin Cin
controlling and improving glaucoma filtering surgery in rabbits. This aternative may potentially be useful for
similar purposes in humans for the control of glaucoma and improvement of filtering surgery.
Keywords. animal models, rabbits, female, glaucoma surgery, cicatrix, drug therapy, comparative study,
filtering surgery, pathology, physiopathology, intraocular pressure mitomycin, adverse effects, therapeutic use,
oligopeptides, chemical synthesis, postoperative care, GGRGDSPCA peptide.

Blasier, R.D.; White, R.J. (1998). Duration of immabilization after percutaneous sliding heel-cord
lengthening.Journal of Pediatric Orthopedics 18 (3): 299-303, ISSN: 0271-6798.
Abstract: Heel-cord lengthening is commonly performed for contractures in neuromuscular disease.
Immobilization after this procedure has ranged from 3 to 8 weeks. A three-part study was performed to
determine adequate length of immobilization. Sixteen rabbits had surgical transection of the right gastrocsoleus



tendon in phase 1. Healing was allowed for 1, 3, 5, or 7 weeks. Tendons were then studied by magnetic
resonance imaging (MRI), mechanical testing, or histologic section. A marker for healing was determined by
MRI. Seven children underwent percutaneous sliding heel-cord lengthening (PSHCL) in phase 2. Healing was
studied by MRI. Based on the marker from phase 1, adequate healing occurred at 3 weeks. Thirty-one children
underwent PSHCL for neuromuscular contracture in phase 3. Cast immobilization was maintained for 3 weeks
(group 1) and for >3 weeks (group 2). There was no evidence of rupture or progressive lengthening after cast
removal in either group.

Keywords. human, child, animal model, rabbits, achilles tendon, pathology, surgery, casts, cerebral palsy,
complications, child equinus deformity, etiology, equinus deformity, magnetic resonance imaging,
postoperative care, wound healing.

Boppart, SA.; Bouma, B.E.; Fitris, C.; Tearney, G.J.; Southern, J.F.; Brezinski, M.E.; Fujimoto, J.G. (July 1998).
I ntraoper ative assessment of microsurgery with three-dimensional optical coher ence tomography.
Radiology 208 (1): 81-6, ISSN: 0033-8419.

Abstract: To evaluate three-dimensional optical coherence tomography (OCT) for use in the assessment of the
microsurgical anastomoses of vessels and nerves. MATERIALS AND METHODS: OCT is an optical analogue
of ultrasonography and is capable of imaging nontransparent biologic tissue by detecting backscattered infrared
light. Cross-sectional in vitro images of rabbit and human vessels and nerves were obtained in as little as 125
msec at 10-micron resolution by using a solid-state laser as a light source. A surgical microscope was integrated
with OCT to perform simultaneous imaging with en face visualization. Cross-sectional images were assembled
to produce three-dimensional reconstructions of microsurgical specimens. RESULTS:. Three-dimensional OCT
reconstructions depicted the structure within an arterial anastomosis and helped identify sites of luminal
obstruction. The longitudinal spatial orientation of individual nerve fascicles was tracked in three dimensionsto
identify changes in position. In vitro human arteries and nerves embedded in highly scattering tissue and not
visible at microscopy were located and imaged with OCT at eight frames per second. CONCLUSION: The
three-dimensional, micrometer-scale, diagnostic imaging capabilities of OCT permit rapid feedback for
assessment of microsurgical procedures. OCT technology can be readily integrated with surgical microscopes
and has potential for intraoperative monitoring to improve patient outcome.

Keywords. human, rabbits, anastomosis, surgical, anatomy, cross-sectional, arteries, human image processing,
computer-assisted infrared rays, intraoperative care, lasers, microsurgery, intraoperative monitoring,
neurosurgical procedures, optics, instrumentation, peripheral nerves, radiology.

Botham, P.A.; Hadfield, N.A.M. (1999). Review of the long-term in-house use of an in vitro test battery for
predicting severeocular irritants. Human and Experimental Toxicology 18 (8): 538.
Keywords: K562 cell line, rabbit, animal model, eye, sensory system, ocular irritants, in vitro test battery,
assessment method, meeting.

Brooks, S.E.; Ribeiro, G.B.; Archer, SM.; Elner, V.M.; Del Monte, M.A. (Jan-Feb 1996). Fat adherence syndrome
treated with intraoperative mitomycin-C: arabbit model. Journal of Pediatric Ophthalmology and
Strabismus 33 (1): 21-7, ISSN: 0191-3913.

Abstract: We used an animal model of restrictive strabismus analogous to the fat adherence syndromein
humans to test the efficacy of topical intraoperative mitomycin-C (MMC) in preventing the development of
restrictive scar tissue. A cicatricial adhesion was created between the inferior rectus muscle and the inferior
orbital rim of each eyein eight rabbits, and passive forced ductions were quantitatively measured with a spring
scale. Eight eyes were treated intraoperatively with topical MMC 0.5 mg/mL, the other eight with sterile water.
Passive forced ductions were again measured 4 weeks postoperatively and representative orbits were
exenterated for histopathologic examination. Significant restriction of motility was produced in six of the eight
control eyes. Though prophylactic treatment with MM C may have been beneficial in some cases, on average,
the restriction developing in these eyes did not significantly differ from that in the control eyes. In addition,
longer exposure timesto MMC led to marked orbital inflammation and severe restriction of ocular motility.
Finaly, histopathologic evaluation of the orbits of the MM C-treated eyes revealed marked fibrosis of
perimuscular connective tissues. Although MMC may have arole in the management of fat adherence
syndrome, further study is needed to establish safe and efficacious methods of delivery.

K eywor ds. adhesions, complications, pathology, adipose tissue, cicatrix, disease models, intraoperative care,



mitomycin, therapeutic use, oculomotor muscles, physiopathology orbital diseases, complications, postoperative
period, strabismus, drug therapy, etiology, surgery.

Butler, P.E.; Sims, C.D.; Randolph, M.A.; Van de Water, A.P.; Lee, W.P. (1998). Prolonged survival in fetal rabbit
surgery. Journal of Investigative Surgery: the Official Journal of the Academy of Surgical Research 11 (1): 57-
61, ISSN: 0894-1939.

Abstract: Timing and outcome of antenatal surgical intervention is being explored using fetal animal models.
Models that are currently used range from larger animals with fewer offspring and higher cost to smaller
animals with larger litters and lower cost. The rabbit isan ideal “small” anima model for experimentation in the
third trimester, with alarge litter, short gestation and arelatively large fetus. This paper reports methods by
which prolonged survival (greater than 110 days) may be achieved in as many as 60% of operated fetuses
following complex fetal surgery in the rabbit.

Keywords. animal model, rabbits, abnormalities, surgery, intraoperative care, postoperative care, pregnancy,
preoperative care, survival rate, time factors.

Cdliendo, F.J.; Halpern, V.J.; Marini, C.P.; Nathan, I.M.; Patel, D.; Faust, G.; Cohen, J.R. (1999). Warfarin
anticoagulation in the perioperative period: isit safe? Annals of Vascular Surgery 13 (1): 11-6, ISSN: 0890-

5096.

Abstract: This study was undertaken to determine if warfarin anticoagulation could be safely continued during
surgery and in the perioperative period. An animal model was followed by a prospective human study of all
patients on heparin or warfarin at the time of surgery. Twenty-four rabbits underwent laparotomy, during which
acontrolled liver injury was created and repaired. Group 1 (Warf) was anticoagul ated with warfarin to raise the
mean international normalization ratio (INR) to 2.5-3.0. Group 2 (Hep) was anticoagulated with heparin to raise
the activated partial thromboplastin time to 1.5-2.0 times control. The heparin was then stopped 6 hr prior to
surgery and resumed 6 hr postoperatively without a bolus. Group 3 (control) was not anticoagulated and
received saline infusion. For the human study, data were collected on 40 patients undergoing 50 operations from
October 1996 to January 1998. The results of this study reveal that (1) bleeding was less in the group
anticoagulated with warfarin throughout surgery in the anima model, (2) bleeding complications were lessin
the patients continued on warfarin through surgery than those on heparin (3) older patients may have an
increased risk of bleeding, and (4) an INR of >3 at the time of surgery may increase the risk of bleeding.
Keywords: human, rabbits, animal model, anticoagul ants, warfarin, adverse effects, therapeutic use, blood |oss,
surgical, prevention and control, statistics and numerical data, comparative study, heparin, adverse effects,
perioperative care, risk factors, time factors, adverse effects.

Chen, C.H.; Chen, W.J.; Shih, C.H. (May-June 2002). Enveloping of periosteum on the hamstring tendon graft in
anterior cruciate ligament reconstruction. Arthroscopy: the Journal of Arthroscopic and Related Surgery 18
(5): 27E, ISSN: 0749-8063.

Abstract: Tendon-bone incorporation of atendon graft within the bone tunnel is amajor concern when using
tendon graft for ligament reconstruction. Periosteum consists of multipotent mesodermal cellsto form all
varieties of connective tissue, including osteogenic and chondrogenic tissues. From our histologic and
biomechanical studiesin animals, a superior healing process and stronger healing strength can be achieved
when periosteum is sutured onto the tendon inserted within a bone tunnel. We applied thisideato anterior
cruciate ligament reconstruction to enhance tendon-bone healing. A quadruple-stranded hamstring tendon graft
isused. A piece of periosteum, 3 x 3 cm, harvested from the anterior cortex of proximal tibia, is split into 2
rectangle flaps (1.5 x 3 cm each). The periosteum flaps are wrapped and sutured around the tendon graft at the
portions near the femoral and tibial tunnel openings. The cambium layer is faced outside to the bone tunnel.
Periosteum is easy to harvest from proximal tibia, whereisaroutine incision for harvesting hamstring tendons.
Besides the potential for enhancement of tendon-bone healing, periosteum may be able to seal off theintra-
articular opening in avery early period to avoid synovia fluid reflux into the tunnel.

Keywords. animal model, rabbit, anterior cruciate ligament, physiopathology, surgery, biomechanics, bone,
nails, femur, surgery, knee joint, surgery, osteogenesis, periosteum transplantation, postoperative care, suture
techniques, tendon transfer methods, rehabilitation, tibia surgery, wound healing.

Choi, M.Y.; Auh, S.J;; Choi, D.G.; Chang, B.L. (2001). Effect of ADCON-L on adjustable strabismussurgery in



rabbits. The British Journal of Ophthalmology 85 (1): 80-4, ISSN: 0007-1161.

Abstract: In search of away to prevent postoperative adhesion after strabismus surgery, an animal study was
performed to assess the effect of agel consisting of a polyglycan ester in a gelatin matrix (ADCON-L).
METHODS: Bilateral recessions of superior rectus muscle (SR) were performed on 16 rabbits. ADCON-L was
applied beneath and over the SR in the right eyes of al rabbits, while the operative fields in the | eft eyes were
irrigated with a balanced salt solution (BSS). The adjustment was performed on each SR at 4 and 7 days
postoperatively on the same eye. The length and force of the adjustment and the degree of adhesion were
recorded. At 3 weeks postoperatively, disinsertional force was measured in severa of the eyes, and the other
eyes were enucleated. RESULTS: The length of the adjustment was longer and the force of the adjustment was
lessin the ADCON-L group than in the BSS treated group at 4 and 7 days postoperatively (p=0.00). A
significant reduction (p=0.00) in the degree of adhesion was noted in eyes treated with ADCON-L. There was
no significant difference in disinsertional force between the two groups. Histopathological evaluation of the
muscle revealed decreased fibrosis of perimuscular connective tissue in eyes treated with ADCON-L at 3 weeks
postoperatively. CONCLUSION: This study suggests that ADCON-L helps to prevent postoperative adhesion
in rabbits and enables adjustment twice within 7 days postoperatively without complications.

Keywords. animal models, rabbit, strabismus surgery, adhesions, prevention and control, gels, therapeutic use,
muscular diseases, oculomotor muscles, surgery, postoperative care, postoperative complications, prevention
and control, suture techniques.

Cox, L. (2003). Present angiogenesis resear ch and its possible future implementation in wound care. Journal of
Wound Care 12 (6): 225-8, ISSN: 0969-0700.

Abstract: The process of new blood vessel formation is essential for wound healing. Nurses should be aware of
the latest scientific findings on angiogenesis which will enhance their understanding of how it may affect
clinical practice.

Keywords:. review, human, animal models, rabbits, rats, swine, anoxia, physiopathology, cell physiology,
extracellular matrix, physiology, growth substances, metabolism, neovascularization, research trends, wound
healing.

Cruz, O.A.; Matkovich, L. (1995). Effects of intraoperative topical mitomycin-C on strabismus surgery in the
rabbit: a preliminary study. Ophthalmic Surgery 26 (3): 237-40, ISSN: 0022-023X.

Abstract: The effect of intraoperative topical exposure of mitomycin-C (MMC) on muscle reattachment and
scarring in strabismus surgery was prospectively investigated in the rabbit by performing bilateral recession
surgery in which one eye was treated with topical MM C (0.2 mg/mL) and the other eye served as the control.
One week postoperatively, in random, masked fashion, the severity of postoperative adhesions was rated lower
in the MM C-treated eyes. Also, histology demonstrated decreased fibrosis in the muscle reattachment sitesin
the MM C-treated eyes. The muscle tension in the reattached muscles was greater than 100 g in all of the eyes.
This preliminary study indicates that topical MM C exposure may inhibit scarring in strabismus surgery without
inhibiting muscle reattachment or causing other obvious adverse effects.

Keywords: animal model, rabbit, adhesions, prevention and control, fibrosis, intraoperative care, mitomycin,
administration and dosage, pharmacology, oculomotor muscles, drug effects, surgery, ophthalmic solutions,
postoperative complications, prevention and control, strabismus surgery.

Demir, T.; Turgut, B.; Akyal, N.; Ozercan, |.; Ulas, F.; Celiker, U. (2002). Effects of amniotic membrane
transplantation and mitomycin C on wound healing in experimental glaucoma surgery. Ophthalmologica
216 (6): 438-42.
Keywor ds. administration, topical amnion, pathology, amnion, transplantation, antibiotics, antineoplastic,
pharmacology, therapeutic use comparative study fibroblasts, pathology glaucoma, drug therapy glaucoma,
surgery, intraocular pressure, drug effects intraoperative care macrophages, pathology mitomycin,
pharmacology, mitomycin, therapeutic use ophthalmologic surgical procedures, trabeculectomy transplantation,
autologous wound healing, drug effects, wound healing, physiology, antineoplastic mitomycin.

Dinslage, S.; McLaren, J.; Brubaker, R. (Nov. 1998). Intraocular pressurein rabbits by telemetry I1: effects of
animal handling and drugs. Investigative Ophthalmology and Visual Science 39 (12): 2485-9, ISSN: 0146-
0404.



Abstract: To measure under carefully controlled conditions the effects in the rabbit eye of commonly used
therapeutic agents for glaucoma. METHODS: Rabbits were outfitted in one eye with an implantable telemetric
pressure transducer and monitored for several months under controlled conditions of light/ dark and handling.
Effects of tonometry, handling, water drinking, and instillation of topical ophthalmic medications on intraocular
pressure were recorded during each 24-hour day/night cycle. RESULTS: Pneumatonometry, animal handling,
and water drinking all had an effect on intraocular pressure that in many instances was of the same magnitude as
the effects of pharmacologic agents. Dorzolamide and timolol caused a sustained reduction of intraocular
pressure during the nocturnal period. Epinephrine had a biphasic effect, causing an immediate pressure
elevation followed by a prolonged depression. Apraclonidine, latanoprost, and pilocarpine had no measurable
effect. CONCLUSIONS: Continuous telemetric measurement of intraocular pressure in rabbits permits the
measurement of uncontrollable artifacts that occur with tonometric measurements and animal handling. If
environmental conditions are rigidly controlled, this method is very sensitive for detecting therapeutic effects of
candidates for ocular hypotensive drugs. When healthy animals are used, the method appears to be more
sensitive for drugs that affect aqueous humor formation than for drugs that affect aqueous humor outflow
resistance.

Keywords. husbandry, circadian rhythm, clonidine, pilocarpine, prostaglandins F, sulfonamides, thiophenes,
epinephrine, analogs and derivatives, pharmacology, intraocular pressure, drug effects, ophthalmic solutions,
telemetry methods, tonometry, ocular methods.

Eze, C.A.; Chah, F.K.; Ubah, S.A. (2002). Clinical observations on antibacterial effect of honey as a surgical wound
dressing agent. Journal of Natural Remedies 2 (2): 150-154, ISSN: 0972-5547.
Keywords: animal model, rabbit, Staphylococcus aureus, wound contaminant, antibacterial agents, antibacterial
properties, bacterial diseases, disease models, drug therapy, honey, human diseases, penicillins, postoperative
care, streptomycin, wound dressings.

Farhat, F.; Loisance, D.; Garnier, J.P.; Kirsch, M. (2001). Nor epinephrinerelease after acute brain death abolishes
the cardioprotective effects of ischemic preconditioning in rabbit. European Journal of Cardio-Thoracic
Surgery 19 (3): 313-20, ISSN: 1010-7940.

Abstract: Brain death (BD) abolishes the infarct-limiting effect of ischemic preconditioning (1P) in rabbits. We
wished to define the role of the norepinephrine storm in this observation. METHODS: Rabbits were randomized
into six groups of ten animals each. In control group (CTRL), anaesthetized rabbits were subjected to 30 min
left coronary marginal branch occlusion and 90 min reperfusion. In CTRL+IP group, anaesthetized rabbits were
preconditioned with a 5-min ischemia and 5-min reperfusion sequence before coronary occlusion. In
CTRL+NE+IP group, anaesthetized rabbits received a 10 microg/kg norepinephrine injection 90 min before IP.
In BD group, rabbits were subjected to 90 min of BD before coronary occlusion. In BD+IP group, brain-dead
rabbits were preconditioned before coronary occlusion. In BD+LA+IP group, rabbits received an intra-arterial
bolus injection of an alpha and beta adrenoreceptor blocking agent (labetolol, 1 mg/kg) prior to brain death
induction and subsequent preconditioning. BD was induced by rapid inflation of an intracranial balloon. At
termination of the experiment, left ventricular volume (LVV), myocardial volume at risk (VAR) and infarct
volume (1V) were determined with methylene blue and tetrazolium staining, and measured using planimetry.
RESULTS: LVV was not significantly different among groups. Myocardial VAR/LVV was not significantly
different between groups (CTRL, 22.5+/-6.9%; CTRL+IP, 23.3+/-2.2%; CTRL+NE+IP, 25.9+/-12.7%; BD,
19.9+/-4.8%; BD+IP, 21.7+/-3.1%; BD+LA+IP, 23.4+/-5.8%; P=NS). IV/VAR was significantly reduced in the
CTRL+IP group as compared with CTRL and CTR+NE+IP groups (12.2+/-1.2 vs. 49.7+/-1.7 and 49.3+/-4.7%;
P<0.0001). There was no significant difference in IV/VAR between BD and BD+IP groups. In contrast,
IV/VAR was reduced in BD+LA+IP compared to BD and BD+IP groups (13.9+/-5.4 vs. 50.0+/-1.4 and
49.6+/-1.5%; P<0.001). CONCLUSION: The loss of infarct-limiting effect of IP in brain-dead rabbitsis related
to the massive release of norepinephrine that occurs as a consequence of BD.

Keywor ds. animal models, rabbit, brain death, metabolism, comparative study, coronary disease,
physiopathology, surgery, hemodynamic processes, physiology, ischemic preconditioning, myocardial methods,
labetalol, pharmacology, myocardial infarction, prevention and control, myocardial reperfusion methods,
norepinephrine pharmacol ogy, norepinephrine secretion, preoperative care.

Fields, M.J.; Hoshijima, K.; Richardson, W.J.; Myers, B.S. (2000). Clinical outcome scalesfor usein arabbit model



of cervical myelopathy. Journal of Spinal Disorders 13 (2): 124-30, ISSN: 0895-0385.

Abstract: This study determined the ability of an upper extremity Tarlov scale, alower extremity Tarlov scale,
and the Durham scale to predict the devel opment of myelopathy and the likelihood of survival in arabbit model
of surgical treatments for cervical spondylotic myelopathy. Forty-eight rabbits were evaluated using the scales
after cervical spinal surgery. Logistic regression analysis revealed that al three scales could predict the
occurrence of myelopathy. However, only the Durham and lower extremity Tarlov scales aso predicted the
likelihood of survival. The Durham scaleis offered as a useful predictor of myelopathy and survival in an
animal model of surgical treatments for cervical spondylotic myelopathy. The lower extremity Tarlov scaleis
also auseful predictor of outcome; however, the upper extremity Tarlov scale is not recommended.

Keywords: animal models, rabbits, cervical spondylotic myelopathy, cervical vertebrae physiopathology,
surgery, comparative study, prognosis, recovery of function, spinal cord compression, spinal osteophytosis.

Freud, E.; Eshet, R. (2001). Insights from animal modelsfor growing intestinal neomucosa with serosal patching:
A still untapped technique for thetreatment of short bowel syndrome. Laboratory Animals 35 (2): 180-187,
ISSN: 0023-6772.
NAL Call Number: QL55.A1L3
Keywords. animal model, rabbit, rat, laboratory animal science, laboratory animal welfare, intestinal
neomucosa, digestive system, regeneration, epidermal growth factor, octreotide, pharmacodynamics,
prostaglandin E-2, urogastrone, short bowel syndrome, digestive system disease, serosal patch technique,
therapeutic method.

Gad, S.C. (2002). Evaluating productsfor their potential to cause dermal and ocular irritation and corrosion.
Journal of Toxicology Cutaneous and Ocular Toxicology 21 (3): 213-244, ISSN: 0731-3829.
NAL Call Number: RL803.J67
Keywords. animal models, rabbit, dog, mouse, monkey, dermal irritants; dermal toxicants, ocular irritants,
corrosion, dermal irritation, ocular irritation, ocular testing, product safety, toxicity testing methods, literature
review.

Grover, P.; Kaiser, J. (2001). Alter native methods for dermal and ocular animal safety testing of chemicals.
Proceedings of the Indian National Science Academy. Part B, Reviews and Tracts: Biological Sciences 67 (1/2):
1-20, ISSN: 0073-6000.
Keywords: laws, regulations, laboratory animal science, laboratory animals, rabbits, animal testing alternatives,
animal welfare, eyes, methodology, reviews, toxicity, India.

Guzzardella, G.A.; Torricelli, P.; Nicoli-Aldini, N.; Giardino, R. (2003). Osseointegr ation of endosseous ceramic
implants after postoperative low-power laser stimulation: an in vivo compar ative study. Clinical Oral
Implants Research 14 (2): 226-32, ISSN: 0905-7161.

Abstract: Stimulation with low-power laser (LPL) can enhance bone repair as reported in experimental studies
on bone defects and fracture healing. Little data exist concerning the use of LPL postoperative stimulation to
improve osseointegration of endosseous implants in orthopaedic and dental surgery. An in vivo model was used
for the present study to evaluate whether Ga-Al-As (780 nm) LPL stimulation can improve biomaterial
osseointegration. After drilling holes, cylindrical implants of hydroxyapatite (HA) were placed into both distal
femurs of 12 rabbits. From postoperative day 1 and for 5 consecutive days, the left femurs of all rabbits were
submitted to LPL treatment (LPL group) with the following parameters: 300 Jcm2, 1 W, 300 Hz, pulsating
emission, 10 min. The right femurs were sham-treated (control group). Three and 6 weeks after implantation,
histomorphometric and microhardness measurements were taken. A higher affinity index was observed at the
HA-bone interface in the LPL group at 3 (P<0.0005) and 6 weeks (P<0.001); asignificant difference in bone
microhardness was seen in the LPL group vs. the control group (P<0.01). These results suggest that L PL
postoperative treatment enhances the bone-implant interface.

Keywords. animal model, rabbit, aluminum, analysis of variance, arsenic, bone density, radiation effects,
ceramics, chemistry, comparative study, dental implants, dental prosthesis design, durapatite, femur pathology,
radiation effects, femur surgery, gallium, laser therapy, osseointegration, postoperative care.

Harumal, P.; Morgan, M.; Walton, S.F.; Holt, D.C.; Rode, J.; Arlian, L.G.; Currie, B.J.; Kemp, D.J. (2003).



I dentification of a homologue of a house dust mite allergen in a cDNA library from Sarcoptes scabiei var.
hominis and evaluation of its vaccine potential in arabbit/ S. scabiei var. canis model. The American
Journal of Tropical Medicine and Hygiene 68 (1): 54-60, ISSN: 0002-9637.

NAL Call Number: 448.8 Am326

Abstract: Identification of a homologue of a house dust mite alergen in a cDNA library from Sarcoptes scabieii
var. hominis and evaluation of its vaccine potential in arabbit/S. scabiel var. canis model. Menzies School of
Health Research, Darwin, Northern Territory, Australia. Sarcoptes scabiei (“itch mite”) causes scabies, a
disease of considerable human and veterinary significance. Little work has been done at the molecular level
because of the difficulty of obtaining mites. We have used mitesin skin from the bedding of crusted scabies
patients for the construction of alibrary of 10(5) cDNAsfrom S. scabiei var. hominis cloned in the vector
pGEX4T-2. We describe the isolation by immunoscreening of 2 clones, one of which (Ssagl) is homologous to
and cross-reactive with the house dust mite Euroglyphus maynei allergen M-177, an apolipoprotein from
hemolymph. Immunohistochemistry revealed that it islocated around the internal organs and cuticle of the mite
and in eggs. Although it was not found to be protective in a challenge trial, the rabbits did not exhibit typical
crust characteristics. Thiswork shows that it is now possible to conduct such challenge trials with cloned
scabies antigens.

Keywords: animal model, rabbits, skin disease, Sarcoptes scabiei, chemistry, genetics, immunology, amino acid
sequence, base sequence cloning, molecular DNA, animal gene library, human immune sera, vaccines.

Holmes, JM.; Townshend, A.M. (1995). Optimum timing of postoper ative adjustment in a rabbit model of
adjustable suture strabismus surgery. Ophthalmic Surgery 26 (3): 241-3, ISSN: 0022-023X.

Abstract: Strabismus surgeons disagree on the optimum timing of the postoperative adjustment in adjustable
suture surgery. We compared the peak force necessary for adjustment at various postoperative times using a
rabbit model. Twenty-four eyes of 12 rabbits underwent a superior rectus recession of 5 mm using a standard
adjustable suture technique. The eyes were randomized to adjustment at 15 minutes, and at 6, 24, and 48 hours
postoperatively. The peak force required to advance the muscle 3 mm was measured using a strain gauge.
During each adjustment, the peak force was noted to be that required for initial disinsertion of muscle from
sclera. The mean peak force required was 14 +/- 5 g at 15 minutes, 37 +/- 10 g at 6 hours, 60 +/- 40 g at 24
hours, and 103 +/- 52 g at 48 hours. There was a significant relationship between the time of adjustment and the
peak force required for adjustment (F = 7.8, P = 0.001). Post-hoc analysis showed that the peak force required at
48 hours was greater than that required at 24 hours (P = 0.04), 6 hours (P = 0.003), and at 15 minutes (P =
0.0002). The force required for adjustment at 24 hours and beyond was greater than the maximal force
generated by an extraocular muscle. We therefore suggest that the postoperative adjustment should be
performed within the first 24 hours.

Keywords. animal model, rabbit, muscle contraction, physiology, oculomotor muscles, surgery, postoperative
care, strabismus surgery, suture techniques, time factors.

Holzheimer, R.G. (2001). Antibiotic induced endotoxin release and clinical sepsis. A review. Journal of
Chemotherapy 13 (Special Issue 1): 159-172, ISSN: 1120-009X.
Keywords: literature review, human, animal models, rabbit, rat, antibiotics, cefotaxime, antibacterial drug,
antiinfective drug, ceftazidime, ciprofloxacin, cytokines, endotoxin, antibiotic induced release, gentamicin,
Imipenem, meropenem, penicillin binding protein, tobramycin, bacteremia, bacterial disease, sepsis, intra
abdominal infection, infectious disease, peritonitis, digestive system disease, intensive care, multi organ failure.

Hosemann, W.; Goede, U.; Sauer, M. (1999). Wound healing of mucosal autogr aftsfor frontal cerebrospinal fluid
leaks: Clinical and experimental investigations. Rhinology 37 (3): 108-112, ISSN: 0300-0729.
Keywords:. laboratory animals, methods and techniques, cerebrospinal fluid, leaks, nervous system, clinical
investigations, experimental investigations, frontal leakage, nasal septum, respiratory system, skull skeletal
system, wound healing, mucosal autografting, application procedures, fibrous transformation, postoperative
care, surgical method, therapeutic method.

Ito, T.; Shiomi, M. (2001). Cerebral atheroscler osis occur s spontaneously in homozygous WHHL
rabbits.Atherosclerosis 156 (1) :57-66, ISSN: 0021-9150.
Abstract: We demonstrated that selectively bred homozygous WHHL rabbits known to show



hyperchol esterolemia and severe coronary atherosclerosis also spontaneously develop cerebral atherosclerosis
beginning at 9 months of age. These intracranial |esions occurred in the absence of hypertension in 24 of 25
animals at various sites, mainly along arteries at the base of the brain. No lesions were observed in penetrating
arteries. Lesions were rich in smooth muscle cells and fibrous tissue, showing only rare fragmentation or
disappearance of the internal elastic lamina, and only limited lipid deposition. Few macrophages were observed
in these lesions. No significant correlation was seen between severity of cerebral atherosclerosis and age,
systolic blood pressure (BP), serum total cholesterol, or triglyceride concentration. Xanthomas of the pia mater
were observed in all 25 rabbits. Arterial findings were similar to those in human cerebral atherosclerosis,
indicating that the coronary atherosclerosis-prone homozygous WHHL rabbit represents the first animal model
for spontaneous cerebral atherosclerosis.

Keywor ds. animal model, rabbits, male, aging, physiology, husbandry, aorta, thoracic, pathology, arteries,
blood pressure, brain diseases, etiology, cerebral arteries, coronary vessels, female, homozygote,
hyperlipidemia, genetics, intracranial arteriosclerosis, etiology, lipids, blood, pia mater, genetics, receptors,
deficiency, severity of illness index.

Jones, P.A.; Budynsky, E.; Cooper, K.J.; Decker, D.; Griffiths, H.A.; Fentem, J.H. (2001). Compar ative evaluation of
fivein vitrotestsfor assessing the eyeirritation potential of hair-care products. Alternativesto Laboratory
Animals: ATLA 29 (6): 669-692, ISSN: 0261-1929.

NAL Call Number: Z7994 L3A5
Abstract: This study compared five methods, the isolated rabbit eye (IRE), bovine corneal opacity and
permeability (BCOP), EpiOcular, fluorescein leakage (FL) and neutral red release (NRR) assays, for predicting
the eye irritation potential of hair-care formulations. Ten shampoo and seven conditioner formulations of known
ocular irritation potential were tested. Each group included a market-acceptabl e formulation as a comparative
benchmark. Predictions of ocular irritation were made by using classification models (IRE, BCOP and
EpiOcular assays) or by direct comparison with benchmarks (IRE, EpiOcular, FL and NRR assays). The BCOP
assay was less sensitive than the |RE test in discriminating between formulations of different irritation
potentials, and did not perform as well as the other assays in identifying mild formulations. All of the assays
appeared to be better at discriminating correctly between the shampoos than between the conditioners. The
EpiOcular assay showed the closest concordance between the in vivo results and the in vitro data from cell-
based assays (particularly for shampoos). The FL assay also showed a high concordance (particularly for
conditioners). There was a tendency for these in vitro assays to over-predict eyeirritation potential, but there
was no under-prediction and they were particularly successful at identifying mild formulations. The NRR assay
was less predictive with both shampoos and conditioners. The results from this comparative evaluation fully
support the continued use of the IRE test as a suitable aternative to in vivo eye irritation testing in rabbits,
although it also over-predicted the irritancies of several of the formulations.
Keywor ds. shampoos, hair, surfactants, testing, irritant properties, assays, in vitro, eyes, rabbits, cattle, cornea,
fluorescein, laboratory tests, coagulation, prediction, accuracy, animal testing alternatives, eye irritation tests,
fluorescein leakage assay, neutral red uptake assay, bovine corneal opacity, permeability assay, epiocular assay,
animal use replacement.

Kaatz, G.W.; Seo, S.M.; Aeschlimann, J.R.; Houlihan, H.H.; Mercier, R.C.; Rybak, M.J. (1998). Efficacy of
trovafloxacin against experimental Staphylococcus aureus endocar ditis. Antimicrobial Agents and
Chemotherapy 42 (2): 254-6, ISSN: 0066-4804.

Abstract: Trovafloxacin isanew fluoronaphthyridone chemically and functionally related to members of the
fluoroquinolone class of antimicrobial agents. The in vivo efficacy of the drug was compared with that of
vancomycin by using the rabbit model of left-sided endocarditis. Rabbits infected with either a nafcillin-

susceptible or -resistant test strain were treated with trovafloxacin (13.3 mg/kg of body weight every 12 h) or
vancomycin (25 mg/kg of body weight every 8 h) for 4 days. In comparison with untreated controls, both
antimicrobial agents effectively cleared bacteremia and significantly reduced bacterial counts in vegetations and
tissues of animals infected with either test strain. No resistance to trovafloxacin emerged in test strains during
therapy. We conclude that in this model trovafloxacin is as efficacious as vancomycin is and may serve as a
viable alternative to vancomycin for use in humans with similar infections.

Keywor ds. anti-infective agents, therapeutic use, drug resistance, drug therapy, endocarditis, fluoroguinolones,
naphthyridines, trovafloxacin, staphylococcal infections.



Kallfass, E.; Kramling, H.J.; Schultz-Hector, S. (May 1996). Early inflammatory reaction of the rabbit coeliac
artery wall after combined intraoperative (IORT) and external (ERT) Irradiation. Radiotherapy and
Oncology: Journal of the European Society for Therapeutic Radiology and Oncology 39 (2): 167-78, | SSN:
0167-8140.

Abstract: The present immunohistochemical study of radiation-induced damage in major blood vessels is based
on amultidisciplinary study (Schultz-Hector et al., Radiother. Oncol., 38: 205-214, 1996) investigating the
combined effect of IORT of the coeliac axis and upper abdominal ERT. The paper describes the sequential
changes occurring in the coeliac artery after IORT with 30 Gy, i.e. during and after combined IORT and
fractionated ERT (total dose 40 Gy). Within 24 h after IORT, the arterial wall was found to be invaded by TNF-
alpha positive macrophages, which later on disappeared within 7-14 days. At 2 days post-IORT, the medical
smooth muscle cells were strongly positive for TNF-alpha and remained positive throughout the observation
period of 63 days. At 80 days, a comparison of different IORT dose groups showed that TNF-alpha expression
after 20 and 30 Gy IORT plus 40 Gy ERT had subsided, while it was still strongly evident after 40 Gy 10RT.
Negative reactions in sham irradiated animals or animals treated with ERT alone indicate that TNF-alpha
expression was caused by IORT. After > 30 days post-1ORT, there was increased collagen type | depositionin
the adventitia. In two animals receiving the full ERT course, intimal proliferations involving mainly smooth
muscle cells were observed. Our findings indicate that some features typical of radiation induced
arteriosclerosis such as periarterial fibrosis and intimal proliferations can occur as early as < 60 days
postirradiation. Macrophage invasion as well as TNF-apha expression in medial smooth muscle cells are
known to be important steps in the development of spontaneous atherosclerotic lesions. Therefore, early TNF-
alphainduction in the arterial wall by a high local dose of X-irradiation may be regarded as one initiating factor
of chronic radiation-induced arteriosclerosis.

Keywords:. arteriosclerosis, etiology, metabolism, pathology, celiac artery, pathology, radiation effects, cell
division, radiation effects, collagen, comparative study, densitometry, female, immunohistochemistry
intraoperative care, adverse effects, muscle, smooth, vascular, pathology, radiation effects, radiation injuries,
tumor necrosis factor.

Kim, H.K.; Kerr, R.G.; Turley, C.B.; Evans, P.J.; Jay, V.; Salter, R.B. (1998). The effects of postoper ative continuous
passive motion on peripheral nerverepair and regeneration. An experimental investigation in rabbits.
Journal of Hand Surgery 23 (5): 594-7, ISSN: 0266-7681.

Abstract: The effects of continuous passive motion (CPM) on nerve regeneration following nerve repair were
investigated. In 26 rabbits, the medial popliteal nerve was transected and microsurgically repaired. Half of the
animals were treated with cast immobilization and the rest with 70 degrees arc CPM. Both treatments were
discontinued on day 14. After sacrifice on day 100, no animal showed separation at the suture line. Mean nerve
conduction velocity was slightly slower in the CPM than in the immobilization group. Mean fibre density was
also dightly lessin the CPM group but the difference was not significant. Mean fibre diameters, fibre diameter
distributions, and soleus-muscle wet weights were similar in the two groups.

Keywords. action potentials, physiology, analysis of variance, axons, pathology, casts, surgical, comparative
study, computer-assisted image processing, immobilization, microsurgery, motion therapy, nerve fibers,
postoperative care, tibial nerve surgery.

King, G.J.; Edwards, P.; Brant, R.F.; Shrive, N.G.; Frank, C.B. (1995). I ntraoper ative graft tensioning alters
viscoelastic but not failure behaviours of rabbit medial collateral ligament autografts. Journal of
Orthopaedic Research 13 (6): 915-22, ISSN: 0736-0266.

Abstract: The effects of three different degrees of intraoperative graft tensioning on measures of ex vivo laxity,
viscoelastic behaviour, and structural and material failure of isolated healing media collateral ligament
autografts were investigated in arabbit model. The grafts were orthotopically replaced at one of three different
loads (too tight, anatomic, or too loose) and were mechanically evaluated after 0, 12, 24, and 48 weeks of
healing. Laxity of the ligament was influenced by intraoperative graft tensioning at time zero. However, after 12
weeks of healing, values for laxity were indistinguishable among the experimental groups. Cyclic load
relaxation, a measure of viscoelastic behaviour, was significantly influenced by intraoperative graft tensioning,
and this effect persisted even after 48 weeks of healing. Grafts placed under excessive tension relaxed one-third
less than grafts placed under abnormally low in situ tension. The relevance of these differences remains to be



determined. Intraoperative tensioning had no significant influence on characteristics of structural or material
failure of the graft during the first year of healing. These results suggest that, in this model, control of graft
tension at the time of placement and fixation does not improve the failure characteristics of the medial collateral
ligament. The structural strength of the grafts collectively improved to nearly normal values after 48 weeks,
however, material recovery was less complete. Failure loads averaged 89% of control values, whereas failure
stress averaged only 52% after 48 weeks of healing.

Keywords. female, elasticity, hindlimb, intraoperative care, media collateral ligament, physiology,
transplantation, stress, tibia transplantation, autologous, methods, viscosity, weight-bearing, wound healing.

Kinoshita, A.; Braga, F.J.; Graeff, C.F.; Baffa, O. (2001). ESR dosimetry of 89Sr and 153Sm in bone. Applied
Radiation and I sotopes 54 (2): 269-74, ISSN: 0969-8043.

Abstract: The radiation absorbed dose in the rabbit bone delivered by 153Sm-EDTMP (samarium
ethylenediaminetetra methylene diphosphonic acid) and 89SRCI2 (strontium chloride) was measured by means
of electron spin resonance (ESR). These radioisotopes are used in systemic radiotherapy for palliation of painful
bone metastases. The knowledge of the dose isimportant in order to avoid side effects to the bone marrow. The
ESR radiation dose signal was calibrated by the additive dose method using cobalt-60 gamma rays. For 153Sm-

EDTMP, the bone doses in three rabbits were (4 +/- 2), (5 +/- 1) and (5 +/- 2) cGy kg/MBqg. For 89SrCl2, a dose
of (2 +/- 1) cGy kg/MBq was found in one rabbit.

Keywords: anima model, rabbit, bone marrow, radiation effects, bone neoplasms, radiotherapy, electron spin
resonance, spectroscopy, methods, organometallic compounds, administration and dosage, therapeutic use,
organophosphorus compounds, radioisotopes, radiometry, methods, radiopharmaceuticals, samarium, strontium.

Leenaars, P.P.A.M. (1998). Assessment of side effectsinduced by injection of different adjuvant/antigen
combinationsin rabbits and mice. Laboratory Animals 32 (4): 387-406. ISSN: 0023-6772.
NAL Call Number: QL55A1L3
Keywords: rabbits, mice, adverse effects, adjuvants.

Marty, M.S.; Neeper-Bradley, T.L.; Neptun, D.A.; Carney, E.W. (1999). Developmental toxicity of diethanolamine
applied cutaneoudly to CD rats and New Zealand White rabbits. Regulatory Toxicology and Pharmacology
30 (3): 169-181, ISSN: 0273-2300.
Keywords: laboratory animals, New Zealand White rabbit, CD rat, toxicity, diethanolamine, cutaneous
administration, developmental toxicity, skin lesions, reduced food consumption, personal care product,
organogenesis.

Minguini, N.; Monteiro de Carvalho, K.M.; Akaishi, P.M.; De Luca, I.M. (2000). Histologic effect of mitomycin C on
strabismus surgery in the rabbit. Investigative Ophthalmology and Visual Science 41 (11): 3399-401, 1SSN:
0146-0404.

Abstract: To evaluate the efficiency of mitomycin C (MMC) in limiting the postoperative inflammatory
response and scarring after strabismus surgery. METHODS: A prospective, two-stage, masked, controlled trial
was conducted. In the first stage, the inflammatory response at the extraocular muscle reattachment site was
increased after inferior rectus recession in eight rabbits. In the second stage, MM C (0.4 mg/ml) was applied
during surgery to the eyes of 22 rabbits with inferior rectus recession. As a control, contralateral eyes were
treated with saline solution. Seven weeks later, exenteration was performed, and the sites of muscle
reattachment were processed for histologic examinations. The sums of the areas of the granulomasin the
extraocular muscle reattachment sites of control and treated eyes were compared. RESULTS: There was no
significant inhibitory effect of MMC on the inflammatory response of treated eyes compared with that of
control eyes. CONCLUSIONS: The intraoperative use of MMC (0.4 mg/ml) was not effective in controlling the
postoperative inflammatory response in rabbit eyes after extraocular muscle surgery. These data do not support
the hypothesis that MM C reduces postoperative adhesions after strabismus surgery.

Keywor ds. antimetabolites, therapeutic use, cicatrix, pathology, prevention and control, granuloma,
intraoperative care, mitomycin, oculomotor muscles, surgery, postoperative complications.

Moldenhauer, F. (2003). Using in vitro prediction modelsinstead of the rabbit eyeirritation test to classify and
label new chemicals: A post hoc data analysis of the international EC/HO validation study. Alternatives to



Laboratory Animals: ATLA 31 (1): 31-46, ISSN: 0261-1929.
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Keywords. Draize rabbit eye irritation test, international validation study, applied and field techniques, animal
testing alternative evaluation, bovine opacity and permeability test, classification error estimation, linear
discriminant analysis, mathematical and computer techniques, neutral red uptake test, new chemical evaluation,
post hoc data analysis.

Nagasawa, K.; Nakanishi, H.; Yamamoto, R.; Kintsuji, S.; Fujimoto, S. (2002). Decr eased bioavailability of
carbamazepine suppository after itsintrarectal and intracolostomal administration to rectal-resected or
colostoma-constructed rabbits. International Journal of Pharmaceutics 241 (2): 375-384, ISSN: 0378-5173.
Keywords. animal model, rabbit, colon, rectum, carbamazepine, analgesic drug, bioavailability, suppository,
carbamazepine 10,11 epoxide, rectal resection, therapeutic method, palliative care.

Nyce, JW.; Metzger, W.J. (1997). DNA antisense therapy for asthmain an animal model. Nature 385 (6618): 721-
725, ISSN: 0028-0836.
NAL Call Number: 472 N21
Keywor ds. animal model, rabbit, laboratory animals therapy, asthma, arthropod allergies, house dust mites,
alergens, DNA, adenosine, respiratory diseases, nucleotides, allergies.

Ojeda, J.L.; Ventosa, JA.; Piedra, S. (2001). The three dimensional microanatomy of the rabbit and human cornea.
A chemical and mechanical microdissection SEM approach. Journal of Anatomy 199 (5): 567-576, ISSN:
0021-8782.
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Keywords:. eye, cornea, cellular and extracellular organization, new 3D aspects, morphologically, stromal neural
plexus, comparative anatomy.

Orafidiya, L.O.; Agbani, E.O.; Abereoje, O.A.; Awe, T.; Abudu, A.; Fakoya, F.A. (2003). An investigation into the
wound-healing properties of essential oil of Ocimum gratisssmum Linn. Journal of Wound Care 12 (9): 331-
4, 1SSN: 0969-0700.

Abstract: To investigate the effects of Ocimum oil and two antibacterial preparations, Cicatrin
(GlaxoWellcome) and Cetavlex (AstraZeneca), on the healing of full-thickness excisional and incisional
wounds, created under anaesthesia, on the back of test and control groups of adult albino rabbits. METHOD:
Treatment was by topical application of the test substances onto the wound surface for 15 days. Observation
continued for afurther six days. Quantitative parameters of wound healing were determined daily. Swabs were
taken from wound sites that appeared not to be healing for identification of wound contaminants and sensitivity
tests. RESULTS: There was a marked enhancement in the inflammatory and proliferative phases of wound
healing in the rabbits treated with Ocimum oil, suggesting that the oil facilitated the healing processto a greater
extent than the control and reference products. Wounds treated with Cetavlex showed no sign of healing for
eight days but responded to Ocimum oil after a three-day wash-out period. CONCLUSION: The essentia ail
Ocimum gratissimum can promote wound healing. However, large studies will need to be carried out using
domestic pigs, followed by clinical trials on human wounds.

Keywords: laboratory animals, albino rabbits, animal models, wound healing, Bacitracin, Cysteine, Neomycin,
plant oils, Nigerio oils, African Traditional, volatile, pharmacology, cutaneous administration.

Osborne, R.; Carr, G.J.; Kohrman, K.A.; Stitzel, K.A. (1999). Examination of the reversibility of corneal opacity
using an historical eyeirritation database. Journal of Toxicology Cutaneous and Ocular Toxicology 18 (4):
349-358, ISSN: 0731-3829.
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Keywords:. laboratory animal, cornea, sensory system, eye, sensory system, eye irritants, Draize eye test,
toxicity testing method, low volume eye test, toxicity testing method, nonrinse procedure, laboratory method,
rinse procedure, Good L aboratory Practice, regulations, animal welfare, corneal opacity, reversibility, historical
eye irritation database, human safety assessments, regulatory classifications, training programs, visual clarity.

Pablo, L.E.; Ramirez, T.; Pueyo, M.; Larrosa, J.M.; Polo, V.; Honrubia, F.M. (1997). L ong-ter m effects of



postoper ative subconjunctival injections of mitomycin-C in therabbit eye. European Journal of
Ophthalmology 7 (4): 340-4, ISSN: 1120-6721.

Abstract: Single or multiple subconjunctival injections of mitomycin-C (MMC) may offer one way of
establishing the total dosage of MM C more accurately. The method also allows re-applications later
postoperatively. In this experimental, randomized prospective study we compared the effects of asingle
intraoperative application of MMC at the filtering site and a single postoperative subconjunctival injection of
the drug. METHODS: The left eyes of 32 pigmented rabbits were divided into two groups. In the first group we
applied MMC intraoperatively (10) with a4 x 1 mm surgical sponge soaked inaMMC solution (0.5 mg/ml). In
the second group we injected 0.4 ml of the same solution subconjunctivally (SC) immediately after
(conjunctival) suture. Post-operative evaluation was carried out every day during the first week, then every three
days until day 58. Survival analyses were done for intraocular pressure (I0OP) and bleb failure. Log-rank tests
were used to compare survival differences between the groups. RESULTS: The 10 group showed longer
survival parameters than the SC group (p < 0.05), both in the control of 1OP and as regards blebs. The
histological persistence of fistulas was similar. The IO group, however, had a higher incidence of undesirable
side effects. CONCLUSIONS: Our findings suggest 10 application of MMC is more effective in reducing
fibroblast ingrowth. However, subconjunctival application offers certain advantages such as the possibility of
repeating the treatment postoperatively and, therefore, using asmaller initial dose.

Keywords. animal model, rabbit, antibiotics, antineoplastic, administration and dosage, conjunctiva, drug
effects, fibroblasts pathology, follow-up studies, injections, intraocular pressure, intraoperative care, iris
surgery, mitomycin, administration and dosage, postoperative complications, pathology, prevention and control,
sclerostomy.

Park, M.J.; Lee, M.C.; Seong S.C. (2001). A compar ative study of the healing of tendon autogr aft and tendon-bone
autograft using patellar tendon in rabbits. International Orthopaedics 25 (1): 35-9, ISSN: 0341-2695.
Abstract: In order to compare the healing of tendon to bone and the healing of bone to bone in a rabbit model,
the lateral 4 mm of patellar tendons were detached from their insertion into the tibia either subperiosteally
(group 1) or with abone block (group I1) and implanted into drill holes in the proximal articular surface of the
tibia. The histological and biomechanical features of the graft incorporation were observed at 2, 4, 8 and 12
weeks. Histological patterns similar to normal tendon-bone attachment were seen at the tendon-bone interface in
group | by 12 weeks, while direct bony union was seen in group Il by 8 weeks. The maximum tensile load and
stiffness were significantly greater in group |1 at 4 and 8 weeks while the difference between the two groups
was not significant at 2 and 12 weeks. These findings show that more rapid incorporation of the graft occursin
group Il although no significant difference in biomechanical parameters was noted once healing was complete.
Keywor ds. bone transplantation, adverse effects, rehabilitation, comparative study, disease models, elasticity
osseointegration, patellar ligament transplantation, patellar ligament ultrastructure, postoperative care methods,
tensile strength, tibia, surgery, time factors, autologous transplantation, adverse effects, rehabilitation, wound
healing.

Potzl, W.; Witt, K.A.; Hackenberg, L.; Heusner, T.; Steinbeck J. (2003). I nfluence of postoper ative immaobilization
on tendon length after radiofrequency-induced shrinkage. An in vivo rabbit study. The American Journal
of Sports Medicine 31 (1): 36-40, ISSN: 0363-5465.

Abstract: Despite the widespread use of radiofrequency-induced shrinkage of collagenous tissues, there have
been no animal studies on the effects of postoperative immobilization after such treatment. PURPOSE: To
examine the effects of postoperative immobilization after radiofrequency energy treatment, with special
emphasis on any tissue length increases. STUDY DESIGN: Controlled laboratory study. METHODS: The right
patellar tendon of 60 New Zealand White rabbits was shrunk with aradiofrequency probe. Tendon length was
measured intraoperatively before and after shrinkage and via radiographs immediately postoperatively and at 3,
6, and 9 weeks. Twenty rabbits were not immobilized, 20 were immobilized for 3 weeks, and 20 were
immobilized for 6 weeks. RESULTS: In the nonimmobilized limbs, the tendon length increased 34.9% at 3
weeks and another 2.5% at 6 weeks, versus 11.2% at 3 weeks and 6.6% at 6 weeks in the immobilized limbs.
Ten of the 20 rabbits that were immobilized for 6 weeks were sacrificed at 9 weeks and were found to have a
further length increase of 10.8%. At 9 weeks, the tendons of this group were no longer significantly shorter than
the tendons from rabbits that had not been immobilized. CONCLUSIONS: Careful postoperative rehabilitation
isimperative after radiofrequency-induced shrinkage. Without protection, exposure to normal physiologic loads



places the shrunken tissue at risk of stretching out beyond the preshrinkage length. CLINICAL RELEVANCE:
Shrunken tissue is at risk of stretching out after radiofrequency-induced shrinkage.

Keywords. animal model, rabbit, catheter ablation, methods, comparative study immobilization, physiology,
patella, surgery, postoperative care methods, risk factors support, tendons, physiology, surgery, time factors.

Prata, J.A., Jr; Minckler, D.S.; Mermoud, A.; Baerveldt, G. (Feb. 1996). Effects of intraoperative mitomycin-C on the
function of Baerveldt glaucoma drainage implantsin rabbits. Journal of Glaucoma 5 (1): 29-38, ISSN:
1057-0829.

Abstract: The purpose of this study was to assess the effects of intraoperative mitomycin-C (MMC) on the
function of Baerveldt glaucomaimplantsin rabbits. METHODS: Bilateral implantations of 200 mm2 Baerveldt
drainage devices were performed in 30 normal albino rabbits. One eye, randomly selected, received
intraoperative application of MMC at the site of the implant plate for 5 min, viaa 6 x 4 x 2 mm cellul ose sponge
saturated with 0.5 mg/ml of MMC. The opposite eye served as a control. MM C-treated and control eyes (five
animals each group) were compared for intraocular pressure (I0P), resistance to flow, flow rates through the
implant and histopathological findings at 2, 4, 6, 12, and 24 weeks postoperatively. Resistance to flow and flow
rates through the implants were studied after opening the cornea and connecting the drain tube to a
micromanometric system. RESULTS: Preoperative IOP did not differ between groups. MM C-treated eyes had
lower levels of 1OP than did controls at all postoperative times. The differencesin IOP were statistically
significant up to 8 weeks postoperatively. Resistance to flow was lower in MM C-treated eyes at all times
studied, but the differences were statistically significant only at the time points of 2, 4, and 6 weeks. Flow rates
through the implant bleb were always higher in MM C-treated eyes, and statistically significant differences were
seen at 2, 4, 6, and 24 weeks. Histopathologically, MM C-treated eyes had thinner implant capsules with delayed
maturation and less inflammatory infiltrate. CONCLUSION: MMC causes lower |OP and higher perfusion rates
through the implant capsule at 2, 4, and 6 weeks postoperatively. Wound dehiscence, bleb leaks, and extraocular
muscle injury were observed only in MM C-treated eyes.

Keywords. administration, topical animals aqueous humor, secretion comparative study drainage,
instrumentation, filtering surgery, glaucoma, pathology glaucoma, physiopathology, glaucoma, surgery,
intraocular pressure, drug effects intraoperative care mitomycin, pharmacology, nucleic acid synthesis
inhibitors, pharmacology, oculomotor muscles, pathology prostheses and implants, rabbits random allocation
sclera, ultrastructure.
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in New Zealand White rabbits. Contemporary Topicsin Laboratory Animal Science 41 (4): 49-52, ISSN:
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NAL Call Number: SF405.5 A23
Keywords. laboratory mammals, bone fractures, fracture fixation, experimental surgery, case reports, femur,
postoperative care, postoperative complications.

Ross, R.G.; Selvasubramanian, S.; Jayasundar, S. (2003). Effect of levamisole upon dexamethasone induced
immunosuppression in rabbits. Indian Journal of Animal Sciences 73 (1): 58-59, ISSN: 0367-8318.
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Sakai, H.; Fukui, N.; Kawakami, A.; Kurosawa, H. (2000). Biological fixation of the graft within bone after anterior
cruciate ligament reconstruction in rabbits: effects of the duration of postoper ative immobilization.
Journal of Orthopaedic Science 5 (1): 43-51, ISSN: 0949-2658.

Abstract: To investigate the effects of the duration of postoperative immobilization on the biological fixation of
the graft within bone after anterior cruciate ligament (ACL) reconstruction; we performed ACL reconstruction
in 27 rabbits, which were divided into five groups - no immobilization and 1-, 2-, 4-, and 6-week
immobilization. All animals were killed 6 weeks postoperatively, and the graft-bone tunnel interface was
examined biomechanically and histologically. In the groups with immobilization, in tensile failure tests, most
specimens failed through the intraarticular portion of the grafts. There was no significant difference in the



maximum |load between these groups. In the no-immobilization group, all specimens failed through pulling of
the grafts out of the femoral tunnel, with alower maximum load than in the other groups. Histologically, new
bone formation and occasional collagen fiber continuity were observed at the interface; which consisted of a
fibrous tissue. In the no-immobilization group, the graft was partly separated from the fibrous tissue covering
the bony wall. It is concluded that no immobilization delays the biological fixation process in the bone tunnel
after ACL reconstruction, and that a certain period of immobilization is necessary for the fixation to proceed
smoothly.

Keywords. animal model, rabbit, anterior cruciate ligament, pathology, physiology, transplantation,
biomechanics femur, physiology, surgery, immobilization, male postoperative care, rabbits, tibia, pathology,
wound healing.

Scherer, R.U. (1995). Short-timerabbit model of endotoxin-induced hyper coagulability. Laboratory Animal Science
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Keywords: anima models, disseminated intravascular coagulation, hemostasis.

Schneider, D.J.; Moulton, M.J.; Singapuri, K.; Chinchilli, V.; Deoal, G.S.; Krenitsky, G.; Pellegrini, V.D. Jr. (1998). The
Frank Stinchfield Award. Inhibition of heter otopic ossification with radiation therapy in an animal
model. Clinical Orthopaedics and Related Research 355: 35-46, ISSN: 0009-921X.

Abstract: An anima model for the study of heterotopic ossification was devel oped and the effects of
perioperative radiation were analyzed. In Phase |, New Zealand White rabbits (n = 18) underwent surgery either
with or without muscle injury on each hip to establish the most reliable model in which to study heterotopic
ossification. In Phase |1, rabbits (n = 36) underwent either 400, 800, or 1200 cGy radiation to one hip 24 hours
after bilateral hip surgery to establish a dose response relationship for postoperative radiation therapy. In Phase
[11, rabbits (n = 24) underwent preoperative radiation therapy (800 cGy) at 4, 16, or 24 hours preoperatively to
investigate the mechanism of action and efficacy of preoperative radiation therapy. Monthly radiographs were
graded by blinded observers for severity of heterotopic ossification. Mean grade, intraobserver and
interobserver variability, and statistical significance were evaluated. In Phase I1, 17 of 18 rabbits generated
heterotopic ossification in both hips, and the mean grade of heterotopic ossification was aways greater on the
operative side with intentional muscle injury. Variability in the grading was considered excellent. Phase 11
reveaed that 800 cGy was the minimal effective dose. Contrary to hypothesis, Phase 111 revealed an increasing
grade of heterotopic ossification coinciding with a decreasing preoperative time interval, with the differencein
heterotopic ossification grade with 24-hour versus 4-hour preoperative radiation being significant. The rabbit
model is reliable and reproducible and closely resembles the human clinical situation after hip surgery.
Preoperative and postoperative radiation effectively prevented heterotopic ossification formation. The results
support the use of preoperative radiation and establish a need for additional investigation regarding the
mechanism of action and timing of preoperative radiation therapy.

Keywords. animal model, disease model, rabbit, arthroplasty, hip replacement, adverse effects, methods,
radiation, dose-response relationship, ossification, heterotopic, etiology, prevention and control, perioperative
care, severity of illnessindex, single-blind method.
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adjustable intraocular lenses. Ophthalmology Clinics of North America 14 (2): 339-45, ISSN: 0896-1549.

Abstract: To eliminate persistent refractive errors after cataract and phakic IOL surgery, photosensitive silicone
IOLs have been developed. These IOL formulations enable precise laser adjustment of 1OL power to correct
spherical and toric errors post-operatively, after wound and IOL stabilization. Initial experience with these laser
adjustable I0L s indicate excellent biocompatability and adjustability of more than five diopters.

Keywords: human, animal model, rabbit, lensimplantation, intraocular methods, postoperative care, methods,
prosthesis design, refractive errors, surgery.
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resolution cardiac PET in rabbits: imaging and quantitation of myocardial blood flow. Journal of Nuclear
Medicine 39 (12): 2022-7, ISSN: 0161-5505.
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Abstract: A high-resolution PET system for small animals was tested for its applicability to the investigation of
regional myocardial blood flow (MBF) in rabbits. METHODS: Nineteen measurements were performed in 10
closed-chest anesthetized rabbits at baseline and during infusions of adenosine (0.2 mg/kg/min) and propranol ol
(0.20-1.20 mg slow infusion) to obtain awide range of MBF. Myocardial blood flow was assessed both by
dynamic 13N-ammonia PET and by colored microspheres. Blood was withdrawn directly from the femoral
artery, and arterial 13N activity was measured by coincidence type gamma detection system for the input
function. Nitrogen-13 myocardial uptake was calculated by dividing the myocardial 13N activity by the integral
value of the input function. RESULTS: Three or four contiguous cross-sectional myocardial images were
obtained after 13N-ammoniainjection. The left ventricular wall and cardiac cavity were clearly visualized.
Moreover, initial passage of the tracer through the heart was obtained with serial 10-sec PET images. Nitrogen-
13 myocardia uptake correlated well with flow measured with microspheres (r = 0.88). CONCLUSION: Our
cardiac PET system can be used for in vivo imaging and quantitation of MBF in small animals and may play an
important role in the future study of animal models of cardiovascular diseases.

Keywords: animal models, rabbits, male, adenosine, propranolol, ammonia, pharmacology, diagnostic use,
heart, physiology, myocardium, metabolism, nitrogen radioisotopes, tomography.

Simunovic, Z.; lvankovich, A.D.; Depolo, A. (2000). Wound healing of animal and human body sport and traffic
accident injuriesusing low-level laser therapy treatment: a randomized clinical study of seventy-four
patientswith control group. Journal of Clinical Laser Medicine and Surgery 18 (2): 67-73, ISSN: 1044-5471.
Abstract: The main objective of current animal and clinical studies was to assess the efficacy of low level laser
therapy (LLLT) on wound healing in rabbits and humans. STUDY DESIGN/MATERIALS AND METHODS:
In theinitial part of our research we conducted a randomized controlled animal study, where we evaluated the
effects of laser irradiation on the healing of surgical wounds on rabbits. The manner of the application of LLLT
on the human body are analogous to those of similar physiologic structure in animal tissue, therefore, this study
was continued on humans. Clinical study was performed on 74 patients with injuries to the following anatomic
locations: ankle and knee, bilaterally, Achilles tendon; epicondylus; shoulder; wrist; interphalangeal joints of
hands, unilaterally. All patients had had surgical procedure prior to LLLT. Two types of laser devices were
used: infrared diode laser (GaAlAs) 830 nm continuous wave for treatment of trigger points (TPs) and HeNe
632.8 nm combined with diode laser 904-nm pulsed wave for scanning procedure. Both were applied as
monotherapy during current clinical study. The results were observed and measured according to the following
clinical parameters:. redness, heat, pain, swelling and loss of function, and finally postponed to statistical
analysisviachi2 test. RESULTS: After comparing the healing process between two groups of patients, we
obtained the following results: wound healing was significantly accelerated (25%-35%) in the group of patients
treated with LLLT. Pain relief and functional recovery of patients treated with LLLT were significantly
improved comparing to untreated patients. CONCLUSION: In addition to accelerated wound healing, the main
advantages of LLLT for postoperative sport and traffic related injuries include prevention of side effects of
drugs, significantly accelerated functional recovery, earlier return to work, training and sport competition
compared to the control group of patients, and cost benefit.

Keywor ds. accidents, traffic, human, animal model, rabbit, athletic injuries, radiotherapy, disease models, laser
therapy, low-level, postoperative care,wound healing, radiation effects, radiotherapy.
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Abstract: There seemsto be no clear-cut indications for routine TPN support after major elective surgery. The
present study was designed to investigate whether TPN could improve the results of standard surgical care for
acute peritonitis (laparotomy plus antibiotics). ANIMALS AND METHODS: Peritonitis was induced in 48 New
Zedand rabbits (day -2). On day 0, appendectomy and peritoneal lavage were performed, ceftriaxone (250 mg,
i.m./24 h.) was started and animals were randomly assigned to receive regular fluids (RF), glucose-based TPN
(G-TPN) or isocaloric fat-based TPN (F-TPN) for 6 days. MAIN OUTCOME MEASURES: Balance studies
(days 1-3), s-albumin, thyroid hormones and urinary catecholamines were determined at various points of the
experiment. At postmortem, wound infection, residual intra-abdominal infection and laparotomy wound
breaking strength were recorded. RESULTS: Peritonitis produced afall in weight, s-albumin and T3. At day 6,
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weight-loss was more pronounced in RF than in G-TPN or F-TPN (-7 vs 1.5 vs -1.2%;P=0.0001) but s-albumin
and T3 concentrations were similar. Diuresis (377 vs 268 vs 269 mL/3 days; P=0.01) was higher and water
balance lower (373 vs 511 vs 480 mL/3 days; P=0.01) in Group RF. Although the differences were not
statistically significant (P<0.2), persistent infection and wound breaking strength were dlightly worse in the
pooled TPN groups compared with the RF group (19 vs 6% and 542 vs 701 g, respectively). CONCLUSIONS:
TPN failed to improve relevant biochemical markers and clinical outcome after laparotomy for peritonitis.
Keywor ds. acute disease, appendectomy, animal models, disease, liver function tests, nutritional status, total
parenteral nutrition, adverse effects, peritonitis, chemically induced, mortality, therapy, postoperative care,
postoperative complications, prevention and control, random allocation, serum albumin analysis, thyroid
hormones, blood, treatment outcome, wound healing.
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Keywor ds. Oryctolagus cuniculus, morphology, chemoreception, carotid body, arteries, carotid artery, anatomy,
sensory reception, circulatory system, blood vessels.

Upman, P.J.; Anderson, J.; Tasse, L. (2003). An analysis of 1 SO intracutaneousreactivity test resultsto justify a

reduction in animal requirements. Lab Animal 32 (3): 26-7, ISSN: 0093-7355.
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Abstract: The 1SO intracutaneous reactivity test is the standard protocol for determining amedical device's
potential for causing irritation. The authors present data indicating that the number of animals required per test
can be reduced from three rabbits to two.

Keywords: welfare, drug evaluation, preclinical, intradermal injections, international cooperation, intradermal
tests, irritants, administration and dosage, toxicity, skin, drug effects.
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Xu,Y.; Yang, G.H.; Jin, W.M.; Chen, K.Q.; Li, J.X. (1997). Effect of topical aclacinomycin on glaucoma filtration
surgery in rabbits. Journal of Ocular Pharmacology and Therapeutics: the Official Journal of the Association
for Ocular Pharmacology and Therapeutics 13 (6): 507-15, I SSN: 1080-7683.

Abstract: A prospective, randomized, double-masked and placebo-controlled study was performed to compare
the effects of a single 5-minute intraoperative exposure to aclacinomycin (AMC) 0.4 mg/ml or 0.8 mg/ml with
control eyes treated with saline solution on the success of glaucomafiltration surgery in 26 rabbits. Intraocular
pressure (IOP), bleb survival, fistula patency and complications were evaluated. The results showed that IOP in
the eyes treated with AMC was significantly lower than that in the control eyes from days 5-40 in the 0.4 mg/ml
group and from days 5-20 in the 0.8 mg/ml group. The bleb survival lasted significantly longer in the two
treated groups than in the control group and in the AMC 0.4 mg/ml group than in the AMC 0.8 mg/ml group. At
40 days, the rate of sclerafistula occlusion was 0% in the AMC 0.4 mg/ml eyes, 43.8% in the AMC 0.8 mg/ml
eyes, and 100% in the control eyes. Significant complications, such as anterior chamber inflammation,
hyphema, moderate and severe corneal haze, dense corneal neovascularization and mild cataract occurred only
in the eyes treated with AMC 0.8 mg/ml. The results indicated that intraocular treatment with AMC at a dose of
0.4 mg/ml had a markedly beneficial effect on IOP, bleb appearance and fistula patency after experimental
filtration surgery in rabbits.

Keywords. comparative study, aclarubicin, analogs and derivatives, therapeutic use, drug effects, pathology,
filtering surgery, glaucoma surgery, intraocular pressure, intraoperative care, antibiotics, antineoplastic.
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Yuan, C.; Zhao, X.Q.; Hatsukami, T.S. (2002). Quantitative evaluation of carotid ather osclerotic plagues by
magnetic resonance imaging. Current Atherosclerosis Reports 4 (5): 351-7, ISSN: 1523-3804.

Abstract: In order to study human atherosclerotic plague burden and composition in vivo, an imaging technique
is needed that can directly measure volume and characterize the cross-sectional morphologic components of the
atherosclerotic arterial wall. High-resolution magnetic resonance imaging (MRI), which is noninvasive and
nonirradiative, has been described as one promising modality to achieve these purposes. MRI allows direct
visualization of the diseased vessel wall and is capable of characterizing the morphology of individual
atherosclerotic carotid plaques.

Keywords:. review, animal model, disease, rabbits, arteriosclerosis, diagnosis, carotid stenosis, pathology,
radiography, surgery, endarterectomy, methods, magnetic resonance angiography, contrast media, postoperative
period, preoperative care, severity of illnessindex.
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subconjunctival fibroblast culture and use of hydroxyureain rabbits after glaucoma filtration surgery.
Ophthalmologica 213 (5) :311-9, ISSN: 0030-3755.

Abstract: In anin vitro study, rabbit subconjunctival fibroblasts were cultured and the effects of an
antineoplastic drug, hydroxyurea (HU), on fibroblast proliferation and fibroblast attachment was investigated.
The effects of HU were compared with those of mitomycin C (MMC). Different concentrations of HU and
MM C were added to culture medium. The HU doses which led to 50% of inhibition (ID(50)) and the dose
which led to about 90% of inhibition (subtoxic high dose, STHD) were determined to be 8 and 1,000 microg/ml,
respectively. ID(50) of MMC and its STHD which led to about 100% inhibition were found to be 0.01 and 1
microg/ml, respectively. Reversibility studies revealed that inhibition disappeared depending on the dose and
incubation period of both HU and MMC. In an in vivo study, glaucomafiltration surgery (GFS) was performed
in rabbits which were treated with HU (treatment group) and distilled water (control group). Tissue samples
were taken from the subconjunctival areatreated at 1 h, 1 day, 5 days and 30 days postoperatively. The biopsy
specimens were then placed in tissue culture media. Fibroblast outgrowth rates detected in the HU group were
found to be significantly lower than those in the control group in the specimens taken at the end of the first hour.
The difference was significant on culture days 9-15 in the biopsy specimens taken on day 1 while it was not
significant in those taken on days 5 and 30.

Keywords: in vitro, in vivo, rabbits, animals cell adhesion, drug effects, dose response relationship, cultured
cells, conjunctiva, cytology, fibroblasts, filtering surgery, glaucoma, surgery, hydroxyurea, mitomycin,
administration and dosage, pharmacology, therapeutic use, nucleic acid synthesis inhibitors, postoperative care.

Zhang, X.; Peng, D.; Zheng, H.; Liang, M.(1997). Lack of corneal toxicity of interferon Alpha-2b administered
subconjunctivally after sclerectomy. Yan Ke Xue Bao 13 (1): 35-7, ISSN: 1000-4432.



Abstract: To evaluate the corneal toxicity of subconjunctival injection interferon alpha-2b at filtering bleb after
sclerectomy in white rabbits. METHODS: Eight rabbits which had been performed sclerectomy were randomly
divided into two groups. Each group consisted of four rabbits. Eight eyesin group 1 were subconjunctivally
received interferon alpha-2b 5 x 10(5) 1U/0.2 ml into filtering bleb from the edge of the filtering site
immediately after operation and every postoperative day. The other eight eyesin group 2 were injected with 0.2
ml normal saline. All of the eyes underwent daily examination by slip-lamp microscopy and direct
ophthalmoloscopy. Sodium fluorescein was used to assess corneal epithelial integrity. On day 3, 4, 7 and 14,
every two rabbits (group 1 and 2 each, respectively) were killed and removed corneaimmediately to take
examination of the viability of corneal endothelium by dual staining with typan blue and alizaninred S.
RESULTS: No sign of toxicity in corneal epithelium and endothelium were found following continuously
injection interferon alpha-2b at filtering bleb 3-14 daystotally for selected doses. CONCLUSION:
Subconjunctivally administered interferon alpha-2b at filtering bleb after glaucomafiltering surgery may be a
safe drug-applied method.

Keywords: endothelium, corneal drug effects, epithelium, filtering surgery, interferon alfa-2b, administration
and dosage, toxicity, postoperative care, sclera surgery.
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Oryctolagus cuniculus).] Acta Zoologica Mexicana Nueva Serie 88: 257-269, | SSN: 0065-1737.

NAL Call Number: 410 Ac84

Keywords. Lepus californicus, Oryctolagus cuniculus, Romerolagus diazi, North American wild lagomorphs
species, comparative study, male, reproductive organs, size, weight, sperm, morphology, testis, accessory
glands of male, sperm ducts, epididymus.

Berepubo, N.A.; Nodu, M.B.; Monsi, A.; Amadi, E.N. (1996). Reproductive response of prepubertal female rabbits
to photoperiod and/or male presence. Discovery and Innovation 8 (1): 73-77.
Keywords. sexual maturity, females, light regime, housing, males, proximity of males, estrous cycle, estrus,
litter size, pseudopregnancy, kindling rate.

Blasco, A.; Argente, M.J.; Santacreu, M.A.; Sorensen, D.; Bidanel, J.P.A. (2001). Bayesian analysis of response to
selection for uterine capacity in rabbits. Journal of Animal Breeding and Genetics 118 (2): 93-100, | SSN:
0931-2668.

NAL Call Number: 442.8 235
Keywords: uterus, reproductive system, analytical method, best linear unbiased prediction selection method,
breeding method, uterine capacity selection response.

Boussarie, D. (2001). Routine sterilization techniquesin companion rodents and lagomor phs. European Journal of
Companion Animal Practice 11 (1): 61-78.
NAL Call Number: SF981.E8
Keywords:. chinchillas, gerbils, guineapigs, hamsters, mice, rabbits, rats, anesthesia, anesthetics, anti-infective
agents, castration, drug therapy, estrus cycle, postoperative care, pseudopregnancy, reproduction, sexual
maturity, sterilization, surgery, surgical operations, techniques.

Boussarie, D. (2002). Reproduction des nouveaux animaux de compagnie. La st rilisation desrongeurs et des
lagomor phes. [Neutering in rodents and lagomor phs.] Le Point Veterinaire 33 (223): 34-36, | SSN: 0335-
4997.
NAL Call Number: SF602.P6
Keywords:. pets, sterilization, drugs, surgical operations, French language.

Boussarie, D. (1997). Chirurgie de convenance desrongeurs et lagomor phes de compagnie. [Castration for pet
rodents and lagomor phs.] Pratique Médicale and Chirurgicale de I'Animal de Compagnie 32 (5): 371-391,
ISSN: 1157-6960.
Keywords: castration, reproduction, anesthesia, surgery, rodents, rats, gerbils, rabbits, hamsters, French
language.

Bousses, P.; Chapuis, J.L. (1998). Deferred seasonal increase in testes weight under poor nutritional conditionsin
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a sub-Antarctic population of rabbits (Oryctolagus cuniculus). Journal of Zoology 245 (3): 285-291, I SSN:
0952-8369.
NAL Call Number: QL1.J68

Keywords. body weight, seasona changes related to nutrition, food plants, seasonal nutritional quality related to
testis weight, food availability, testis seasonal weight changes, relationships, testis, seasonal weight changesin

relation to nutrition, evolutionary adaptation, testis weight, nutrition relationships, Indian ocean islands,
Kerguelen islands, armor, molloy and morne, testis weight related to nutrition.

Veterinaria 12 (5): 93-101, ISSN: 0394-3151.

Capello, V. (1998). La sterilizzazione chirurgica del coniglio da compagnia. [Surgical castration of pet rabbits]
Keywords. castration, surgery, ovariectomy, genitalia, anatomy, Italian language.

Capello, V. (1997). La determinazione del sesso nel coniglio e nei piccoli roditori da compagnia. [ Sex
determination of rabbitsand small pet rodents.] Veterinaria 11 (6): 89-98, ISSN: 0394-3151.
Keywords:. pets, sex diagnosis, hamsters, gerbils, rats, mice, guineapigs, chinchillas, rabbits, Italian language.

Castellini, C. (2003). L a gestione della riproduzione. [M anagement of reproduction in rabbits.] Rivista di
Coniglicoltura 40 (4): 12-35, ISSN: 0010-5929.

NAL Call Number: SF451.R5

Keywords. husbandry, artificial insemination, reproduction, semen, Italian language, Italy.

Castellini, C.; Lattaioli, P.; Bernardini, M.; Da Bosco, A. (2000). Effect of dietary alpha-tocopheryl acetate and
ascor bic acid on rabbit semen stored at 5 degree C. Theriogenology 54 (4): 523-533, ISSN: 0093-691X.
NAL Call Number: QP251.A1T5

Keywor ds. semen, storage, spermatozoa, motility, viability, alphatocopheryl acetate, vitamin E, antioxidant,
dietary supplements, dosage, ascorbic acid, antioxidant, artificial insemination, sperm cryopreservation, fertility,
oxidative stability, storage temperature.

Costa, L.C.; Murgas, L.D.S.; Miliorini, A.B.; Oliveira, S.L.; Silva, F.P.C.; Pereira, R.A.N. (2002). I nfluencia do selenio
sobr e a qualidade do semen de coelhos da raca California. [I nfluence of selenio on quality of the semen of

rabbits of therace California.] Revista Brasileira de Reproducao Animal 26 (2): 117-118, ISSN: 0102-0803.
NAL Call Number: QP251.R48

Keywords. commercia species, male, breed, California, semen quality, reproductive system, sperm,
morphology, motility, vigor, selenium, dietary supplement, Portuguese language.

de Leon, R.P.; Guzman, G.; Quesada, M.E.; Mora, M.; Febles, M. (2002). Environmental effects on reproductive and
pre-weaning per for mance of rabbit purebreds. Cuban Journal of Agricultural Science 36 (2): 105-115,
| SSN: 0864-0408.
NAL Call Number: S1.R4

Keywords: breed, California, chinchilla, New Zealand White, Semi Giant, productive indicators, environmental
effects, fertility, birth traits, total and born alive, till births, weaning traits, mortality at weaning, percentage
litter weaned, number weaned per litter, litter weight, average individual weight, GLM model, mathematical and

computer techniques, analysis of variance, fertility, kindling month, mixed feeding conditions, mortality, pre-
weaning performance, environmental effects, reproductive performance.

de Castro, M.P.V.; Vicente, J.S.; Lavara, R. (1999). Effect of conservation time and number of rabbit spermatozoa

on fertility. Annales de Zootechnie 48 (5): 407-412, ISSN: 0003-424X.
NAL Call Number: 49 F84

Keywor ds. spermatozoa, reproductive system, conservation time, fertility, number, refrigeration, preservation
method, French language.

del Sol, M.; Vasquez, B. (2003). M esoscopia e histologia de la glandula vesicular en €l congo (Oryctolagus

cuniculus). [M esoscopy and histology of the vesicular gland in the rabbit (Oryctolagus cuniculus).]
International Journal of Morphology 21 (4): 325-330.

NAL Call Number: QH351.158
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Keywor ds. reproductive system, accessory glands of male, vasicular gland, morphofunctional studies, histology,
anatomy, morphological analysis, Spanish language.

El-Maghawry, A.M.; Ahmed, S.S.; Yamani, K.A.; Radwan, H. (1999). Some reproductive and productive traits of
New Zealand White, Rex rabbitsand their crosses. Journal of Rabbit Science 9 (2): 159-177.
Keywords:. breed, New Zealand White, Rex crosses, liveweight gain, gestation period, heterosis, litter size, litter
weight, seasons, weaning weight, crossbreeding, conception rate, female fertility, growth, body weight,

intensive husbandry, parity.

Forcada, F.; Lopez, M. (2000). Repeated surgical embryo recovery and embryo production in rabbits. Animal
Reproduction Science 64 (1-2): 121-126, | SSN: 0378-4320.

NAL Call Number: QP251.A5
Keywords. breed, Gigante de Espana, doe, embryo, female, gonadotropin releasing hormone, corpora lutea,

endocrine system, reproductive system, oviduct, intramuscular injection, repeated surgical embryo recovery,
experimental method, surgical method, embryo production, ovulation.

Fortun, L.L.; Prunier, A. (1999). Effects of lactation, energetic deficit and remating interval on reproductive
per formance of primiparous rabbit does. Animal Reproduction Science 55 (3-4): 289-298, | SSN: 0378-4320.

NAL Call Number: QP251.A5
Keywords: female, does, feeding, restricted, ad libitum, milk production, conception rate, adipose tissue,

ovulation rate.

Fuentes, V.; Villagran, C.; Navarro, J. (2002). Sexual behaviour of male New Zealand White rabbitsin an intensive
production unit. Journal of Dairy Science 85 (Suppl. 1): 83, ISSN: 0022-0302.

NAL Call Number: 44.8 J822
Keywords. breed, New Zealand white, commercial species, female, male, aggression, g aculation, urination,

environmental temperature, grasping, housing, intensive production unit, kicking, mating, mounting,
photoperiod, sexual behavior.

Gacek, L. (2002). Effect of visual contact on reproductive and rearing perfor mance of rabbits. Annals of Animal

Science 2 (Suppl. 1): 181-184, 1SSN: 1642-3402.

NAL Call Number: SF1.A66
Keywords: cages, cage design, galvanized wire-mesh cages, plastic cages allowing visual contact, non-

transparent plastic cages, indoor rearing, outdoor rearing, conception rate, fattening performance, feed
conversion, feed intake, finishing, liveweight gain, housing, reproductive performance, Poland.

Giri, S.C.; Yadav, B.P.S. (2002). Role of gonadotropin in broiler rabbit production. Indian Veterinary Journal 79

(11): 1207-1208, 1SSN: 0019-6479.

NAL Call Number: 41.8 IN2
Keywords. breed, New Zealand White, Soviet Chinchilla, broiler, commercial species, pregnant mare serum

gonadotropin, fertility drug, hormone, drug, parental administration, conception rate, kidding, litter size, meat,

meat product.

Gogol, P.; Bochenek, M. (2000). Sperm chromatin stability and semen fertility of transgenic and non-transgenic
rabbits. Theriogenology 53 (1): 514, ISSN: 0093-691X.

NAL Call Number: QP251.A1T5
Keywords. non-transgenic, transgenic, semen fertility, sperm chromatin stability, theriogenology, transgenesis.

Hood, G.M.; Chesson, P.; Pech, R.P. (2000). Biological control using sterilizing viruses. Host suppression and
competition between virusesin non-spatial models. Journal of Applied Ecology 37 (6): 914-925, ISSN: 0021-

8901.

NAL Call Number: 410 J328
Keywords. pests, domestic cat, house mouse, European rabbit, viruses, biocontrol agent, competitor, pathogen,

myxomatosis, fungal disease, viral infection, viral disease, sterilization, pest control, method, viral vectored
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immunocontraception [VVIC ], contraception method, pest control method, biological control, birth rates,
competition, demographics, epidemiology, genetic engineering, host suppression, host parasite models,
mortality rates, non spatial models.

Ivan, T.; Guido, G.; Clara, C. (2003). Effetto della tecnica del cambio gabbia sulle performance di coniglie
sottoposte ad un ritmo riproduttivo estensivo. [Effect of changing cages on the reproductive per formance
of extensively reared rabbits.] Rivista di Coniglicoltura 40 (1): 57-60. I SSN: 0010-5929.
NAL Call Number: SF451.R5
Keywords. housing, cages, cage changing, conception rate, litter size, mortality, reproduction, stillbirths, Italian
language.

Kerr, P.; Twigg, L.; Silvers, L.; Lowe, T.; Forrester, R. (1998). Serological monitoring of the epidemiology of
myxoma virusto assess the effects of imposed fertility control of female rabbits on myxomatosis. Wildlife
Research 25 (2): 123-131. ISSN: 1035-3712.

NAL Call Number: S960.W5

Keywords: fertility, imposed fertility control on females, epidemiology, natural viral disease, viral diseases,
myxomatosis, epidemiology, implications for effects of fertility control, western Australia, wellstead, viral
disease epidemiology, implications for impact of fertility control.

Kersten, A.M.P. (1995). Nesting behaviour and reproduction of individually caged and group housed rabbits. In:

Proceedings of the 291" | nternational Congress of the International Society for Applied Ethology: Exeter, UK,
3-5 August, 1995, Rutter, S.M.; Rushen, J,; Randle, H.D.; Eddison, J.C. (Eds.), Universities Federation for
Animal Welfare (UFAW): Potters Bar, United Kingdom, pp. 189-190, ISBN: 0-900767-92-8.

NAL Call Number: SF756.7.157 1995

Keywords. mating behavior, cages, groups.

Luzi, F.; Crimella, C. (1998). Effect of change of cage 2 days befor e artificial insemination on reproductive
performance of rabbit does. World Rabbit Science 6: 1, 195-198. ISSN: 0984-7847.
NAL Call Number: SF402.3.A7 2001
Keywords: artificial insemination, reproductive performance, change, PMSG, HCG, estrus, induction, parity,
fertility, litter size, cages, lactation, biotechnology.

Moura, A.S.A.M.T.; Costa, A.R.C.; Polastre, R. (1999). Estimates of genetic parameters and genetic trends for
reproductive traitsin Botucatu rabbits selected for litter and growth performance traits. Journal of
Animal Science 77 (Suppl. 1): 140-141, ISSN: 0021-8812.
NAL Call Number: 49 J82
Keywor ds. breed, Botucatu, genetic parameter estimation, growth performance, litter traits, reproductive traits,
meeting.

Negatu, Z.; McNitt, J.I. (2002). Hor mone profiles and nest-building behavior during the periparturient period in
rabbit does. Animal Reproduction Science 72 (1-2): 125-135, ISSN: 0378-4320.
NAL Call Number: QP251.A5
Keywords. doe, female, mammary tissue, reproductive system, beta-endorpin, beta-estradiol, bromocriptine,
hormone, progesterone, prolactin, nest building behavior, periparturient period, pregnancy.

Nicodemus, N.; Gutierrez, |.; Garcia, J.; Carabano, R.; De Blas, Carlos (2002). The effect of remating interval and
weaning age on the reproductive per formance of rabbit does. Animal Research 51 (6): 517-523, | SSN:
1627-3583.

NAL Call Number: SF1.A64
Keywords: breed, New Zealand x Californian, doe, female, early weaning, feed efficiency, fertility, lactation,
litter size, mating, mortality, parturition interval, reproductive performance.

Nottola, S.A.; Macchiarelli, G.; Motta, P.M. (1997). The angioar chitectur e of estrous, pseudopregnant and
pregnant rabbit ovary as seen by scanning electron microscopy of vascular corrosion casts. Cell and
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Tissue Research 288 (2): 353-363, ISSN: 0302-766X.

NAL Call Number: QH581.A1Z4

Keywords. blood vessels, pseudopregnant and pregnant conditions, pregnancy, ovarian angioarchitecture,
ovary, angioarchitecture, estrus, SEM analysis.

Oogjes, G. (1997). Ethical aspects and dilemmas of fertility control of unwanted wildlife: an animal welfarist’s
per spective. Reproduction, Fertility, and Development 9 (1):163-7, ISSN: 1031-3613.
NAL Call Number: QP251.R47
Abstract: Proposals to manipulate the fertility of wild, free-living animals extend the domination humans
already exercise over domesticated animals. Current lethal methods for population control include poisoning,
trapping, hunting, dogging, shooting, explosives, fumigants, and deliberately introduced disease. Animal
welfare interests are based on individual animal suffering, but those interests are often overshadowed by
labelling of groups of animals as pests, resource species, national emblem or endangered species. Public
concern for animal welfare and acceptance of new population control methods will be influenced by such labels.
The animal welfare implications of new population control technology must be balanced against the existing
inhumane lethal methods used. It will be difficult to resolve the dilemma of a mechanism for disseminating a
fertility control agent that will cause some animal suffering (e.g. a genetically-manipulated myxomavirus for
European rabbits), yet may reduce future rabbit popul ations and therefore the number suffering from lethal
methods. An Animal Impact Statement is proposed as atool to assist debate during development of fertility
control methods and for decision making prior to their use. A comprehensive and objective Animal Impact
Statement may introduce an ethic that moves the pendulum from attitudes that allow sentient animals to be
destroyed by any and all available means, towards a more objective selection of the most effective and humane
methods.
Keywords:. review, wild animals, animal welfare, contraception, ethics, pest control, Australia.

Rodriguez, D.R.; Lopez, F.M.; Rangel, S.R.; Mariscal, A.V. (2003).I nfluence of short-term relocation and male
exposur e on sexual receptivity and reproduction in artificially inseminated lactating doe rabbits. Animal
Reproduction Science 78 (1-2): 111-121, ISSN: 0378-4320.

NAL Call Number: QP251.A5
Keywords: New Zealand White, breed, doe, artificial insemination, laboratory techniques, kindling rate,
lactation, litter size, male exposure, parturition, relocation effect, reproductive performance, sexual receptivity.

Rommers, J.M.; Kemp, B.; Meijerhof, R.; Noordhuizen, J.P. (2001). The effect of litter size before weaning on
subsequent body development, feed intake, and reproductive performance of young rabbit does. Journal
of Animal Science 79 (8): 1973-82, ISSN: 0021-8812.

NAL Call Number: 49 J82
Abstract: An experiment was performed to study the effect of litter size before weaning on subsequent body
development and composition, feed intake, and reproductive performance of young rabbit does with the
objective to improve reproductive performance. Litter size (LS) before weaning (treatment) was 6, 9, or 12 kits.
After weaning (30 d), 58 female kits per treatment (in two successive replicates) were reared and fed for ad
libitum intake to 14.5 wk of age (end of rearing). At 14.5 wk of age, receptive does were inseminated.
Nonreceptive and nonpregnant does were inseminated at 17.5 wk of age. The experiment ended when the
second litter was weaned. Part of the animals was slaughtered to determine body composition at the end of the
experiment (replicate one) and at the end of rearing (replicate two). At weaning, BW differed among treatments
(P<0.05; 855, 773, and 664 +/- 15 g for LS6, 9, and 12, respectively). Compensatory growth was observed. At
the end of rearing, LS12 does were smaller (P < 0.05) than LS9 and L S6 does (3,524, 3,778, and 3,850 +/- 48 g,
respectively). After first lactation, no difference in BW among treatments was found. Compared with L S6,
empty body weight (BW minus gut, bladder, and uterus content) of LS12 contained more (P < 0.05) nitrogen
(32.5vs 31.1 +/- 0.3 g/lkg), more (P < 0.05) ash (30.7 vs 28.3 +/- 0.6 g/kg), and less (P < 0.05) fat (168.6 vs
200.2 +/- 8.6 g/kg). No differences in body composition among treatments were found at the end of the
experiment. During rearing, LS12 had the lowest (P < 0.05) daily feed intake (152, 164, and 169 +/- 2 g/d for
LS12, 9, and 6, respectively). During the reproductive period, no differences in feed intake among treatments
were found. Kindling rate (the number of kindlings per number of inseminations) was not influenced by
treatment. In the first parity, total litter size (number of alive and stillborn kits) was lower (P < 0.10) for LS12
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than for LS9 (6.4 vs 8.6 +/- 0.5, respectively). When first mating was delayed by 3 wk, an increased (P < 0.05)
total litter size was found regardless of treatment (7.5 and 9.4 +/- 0.3 for 14.5, and 17.5 wk, respectively).
Decreasing litter size before weaning from nine to six kits did not alter future reproductive performance. Based
on results of this study, it seems advisable to perform alimited standardization level (at nine kits) after kindling
and postpone first mating to an older age (17.5 wk) to improve reproductive performance.

Keywor ds. husbandry methods, body composition, energy intake, female, litter size, growth and development,
reproduction, weaning, weight gain.

Rommers, J.M.; Meijerhoft, R.; Noordhuizen, J.P.; Kemp, B. (2002). Relationships between body weight at first
mating and subsequent body development, feed intake, and reproductive performance of rabbit does.
Journal of Animal Science 80 (8): 2036-42. ISSN: 0021-8812.

NAL Call Number: 49 J82

Abstract: A retrospective study was performed to eval uate the relationships between BW at first insemination
and subsequent body development, feed intake, reproductive performance, and culling rate of rabbit does.

Y oung rabbit does are vulnerable to body energy deficit in first lactation, resulting in decreased reproductive
performance and high replacement rate. Heavy does at first insemination might be able to benefit from the extra
amount of BW to cope with the energy deficit during first lactation. Data of three experiments were used in
which does were given ad libitum access to feed during rearing and inseminated at 14.5 wk of age. Thefirst two
parities of each doe were recorded. Does were categorized in three groups based on their BW at 14.5 wk of age
(first insemination): heavy (BW > or = 4,000 g), medium (BW 3,500 to 4,000 g), and small (BW < 3,500 g).
Among does that kindled, differencesin BW at first insemination were related to differences in voluntary feed
intake and body growth rate during rearing. Heavy does consumed more feed per day (+ 45 g/d, P < 0.001) and
had a higher BW gain (+ 12 g/d, P < 0.001) than small does from weaning (4.5 wk) to 14.5 wk of age. Body
weight at first insemination did not affect BW, feed intake, and culling rate during the first two parities. Heavy
does were heavier at first insemination and remained so throughout the reproductive period, but they followed a
similar BW curve as medium and small does. A higher BW at first insemination (14.5 wk of age) improved
litter sizein the first parity (8.9, 7.7, and 6.4 for heavy, medium, and small does, respectively, P < 0.05). Extra
BW at start of reproduction improves litter sizein the first parity but does not contribute to an improved feed
intake or increased BW development during reproduction.

Keywords: female, husbandry, body composition, body weight, physiology, eating, energy intake, lactation,
litter size, parity, growth and development, reproduction

Schaal, B.; Coureaud, G.; Langlois, D.; Ginies, C.; Semon, E.; Perrier, G. (2003). Chemical and behavioural
characterization of the rabbit mammary pheromone. Nature 424 (6944): 68-72, |SSN: 0028-0836.
NAL Call Number: 472 N21
Keywords: milk, reproductive system, mammary pheromone, behavior, inclusive fitness, evolutionary success,
maternal care, maternal odor cues, neonatal behavioral cues, newborn feeding behavior, oral grasping behavior,
reciprocal female offspring exchange, energy, immunity, information.

Schueddemage, M.; Hoy, S.; Lange, K. (2000). I nfluence of artificial and natural light on behaviour during
collection of semen and on sper matological parametersin rabbit bucks. Archiv fuer Tierzucht 43 (4): 351-
362, ISSN: 0003-9438.
NAL Call Number: 49 AR23
Keywords: New Zealand White, hybrid, buck, male, artificial light, natural light, semen collection, sexual
activity, spermatological parameters, German language.

Theau-Clément, M.; Salell, G.; Cornet, P.; Ungar, R.; Ungar, J.C. (1998). Etude de I'efficacité du Der mojet
automatique(R) pour induirel'ovulation deslapines. [Efficiency study of the automatic Der mojet(R) to
induce the ovulation of rabbits.] Cuniculture 143: 234-236, | SSN: 0152-3058.
Keywords: ovulation, syringes, fertility, risk contamination, animal welfare, pregnancy, animal breeding,
veterinary equipment, French language.

Twigg, L.E.; Williams, C.K. (1999). Fertility control of overabundant species; can it work for feral rabbits?
Ecology Letters 2 (5): 281-285, ISSN: 1461-023X.
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NAL Call Number: SF1.L5
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size, blood plasma, prolactin, estradiol, milk yield, animal husbandry, litter weight, parturition, estrus, fertility,
productivity.
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NAL Call Number: QP251.A5
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Web Site Resources

Website addresses change periodically. The selected sites listed are current as of August 2006. It should be noted that
the recommendations on the proper care of rabbits vary widely depending on many factors including what breed, type
of housing, and for what purpose the rabbits are kept. The following sites include rabbit care and welfare information
for companion, commercial, and laboratory rabbits.

Animal EthicsInfolink

http://www.animal ethics.org.au/reader/animal -care

This website has been developed by the Animal Research Review Panel and NSW Agriculture’s Anima Welfare Unit.
Itsaim is to assist researchers, teachers and members of Animal Ethics Committees to access information about the
operation of the Animal Research Act 1985, Animal Research Regulation 1995 and The Code of Practice in New South
Wales. Included under the Animal Care section of thissiteisalink to afull text document entitled Guidelines for the
Housing of Rabbitsin Scientific Institutions August 2003. The document reviews housing, both group and single, pen
design, management, care, handling, environmental enrichment, and record keeping for rabbits kept at scientific
ingtitutions.

Animal Welfare Information Center (AWIC)

http://awic.nal .usda.gov

National Agricultural Library, 10301 Baltimore Ave., Room 410, Beltsville, MD 20705, Tel: (301) 504-6212, Fax:
(301) 504-7125, Contact us. http://awic.nal.usda.gov/contact-us

The Anima Welfare Information Center (AWIC) located at the U.S. Department of Agriculture's National Agricultural
Library provides reference services primarily for patrons using animals covered by the Anima Welfare Act. AWIC
produces bibliographies on the welfare and husbandry of dogs, cats, rabbits, rodents, swine, cattle, horses, sheep,
poultry, and other species. The Animal Welfare Information Center Bulletin contains articles on environmental
enrichment programs, refinement techniques, regulatory issues, and more. Full text information to many important
regulatory documents are provided.

Database on Refinement of Housing and Handling Conditions and Environmental Enrichment for Animals K ept
in Laboratories

http://www.awionline.org/Lab_animals/biblio/refine.ntm

An annotated database of articles, abstracts, book chapters, and books, on all aspects of refinement and environmental
enrichment strategies for laboratory and farm animals are available at this site. The database is regularly updated and
information on rabbits is included.

Audio Visuals Relating to Animal Care, Useand Welfare
http://www.nal .usda.gov/awic/pubs/aw200001.htm
This document is alisting of audiovisuals related to animal care that are currently in the National Agricultural Library
(NAL) collection. All audio visuals are available to others on an interlibrary loan basis (see Document Delivery
Services for more information and restrictions). They cannot be purchased from NAL. If you would like copies of the
materials, please contact the producer. Use the find command in your browser and search on the word "rabbit" to find
audiovisuals relating to the humane care and use of rabbits.

Biology of the Rabbit
http://www.lvma.org/rabbit.html
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Onein aseries of publications aimed at educating the general public, developed by the Louisiana Veterinary Medical
Association. This resource covers the biology of arabbit, taxonomy, origin and habitat, uses, handling, anatomy,
physiology, nutrition, reproduction, and diseases.

Care of Rabbits
http://www.spca.bc.ca/ Animal Care/rabbitcare.asp
Produced by the British Columbia Society for the Prevention of Cruelty to Animals, this fact sheet isaimed at pet
owners and provides general information on the care of rabbits. Topics covered include housing, food and water,
handling, exercise and medical problems.

Code of Recommendations for the Welfare of Livestock: Rabbits

http://www.defra.gov.uk/animalh/welfare/farmed/

This document is produced and made available by the Department for Environment, Food & Rural Affairs (DEFRA),
United Kingdom. Click on the rabbit icon and follow the link to welfare code. These recommendations are aimed at
those involved with the rearing of rabbits, and focuses on the importance of high standards of animal husbandry. Topics
covered include housing, emergency precautions, accommodation, floors, ventilation, lighting, mechanical equipment,
space allowances, feed and water, toe nail trimming, marking, handling and slaughtering, and care of rabbits that are
kept outside.

Comfortable Quartersfor Rabbitsin Research Institutions
http://www.awionline.org/pubs/cq02/Cg-rabbits.html
Full text article discussing improvements that can be made in the housing of laboratory rabbits kept in research
institutions. Topics covered include pen design, species specific behaviors, socia interaction, dominance hierarchies,
physical substrates, environmental enrichment, bedding, straw, shavings, shredded paper, gentle handling techniques,
and human animal interaction.

CSIRO Crusader Meat Rabbit Production

http://www.csiro.au/science/ CrusaderRabbits.htm

This site focuses on research and devel opment of meat rabbit production in Australia. Links to full text articles on
common rabbit diseases with photos, spreadsheets on expected farm income, information on rabbit breeds, husbandry,
equipment, and other information.

Digital Resourcesfor Veterinary Trainers

http://www.digires.co.uk/products

This site offers alarge range of teaching materials - both digitized 35mm slides and digital video clips for those
involved in training laboratory animal staff. Teaching materials are made available for purchase through the University
of Newcastle, United Kingdom. Subject coverages of the materials include care, handling, husbandry, welfare,
anesthesia, and surgical procedures of rabbits and other laboratory animal species.

DORA: Diseases of Research Animals

http://www.radil.missouri.edu/info/dora/framel.htm

DORA (Diseases of Research Animals) is ateaching resource compiled by faculty and graduate students in the
Laboratory Animal Medicine Area Program, Research Animal Diagnostic Laboratory (RADIL), University of
Missouri. Information provided for ferrets, gerbils, guineapigs, hamsters, mice, rabbits, and rats. This resource contains
images, bibliographical references, and dides. Disease diagnosis, treatment, control, etiology, transmission, clinical
signs, and pathologies are reviewed.

Exotic pet vet.net

http://www.exoticpetvet.net/
This site is owned and administered by two veterinarians with many years of exotic pet experience. The site contains

information on the general health, diseases, and medical care of exotic pets including rabbits.

House Rabbit Society

http://www.rabbit.org/
The House Rabbit Society is an international nonprofit organization that rescues rabbits and educates the public on
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rabbit care and behavior. This site contains many quality photos and is very comprehensive. Information is presented
on the general care, di€t, litter training, housing, mental health, caring for babies and orphans, grooming, handling, and
environmental concerns for companion rabbits.

How to Carefor Rabbits

http://www.humanesociety.org/animal s/rabbits/tips/rabbit_tips.html

A fact sheet produced by the Humane Society of the United States. Basic information for the rabbit pet owner on
housing, litter training, feeding, toys, and providing a safe environment.

Humane Husbandry Criteria for Rabbits

http://www.awionline.org/farm/standards/rabbits.htm

The Animal Welfare Institute outlines humane husbandry standards for farm animals including rabbits. The premise of
AWI's humane husbandry program is that animals are allowed to behave naturally. The infliction of pain and fear are
strictly prohibited. The major benefits of these criteria are increased space available to each animal and the increased
opportunity for social interaction, comfort, and physical and psychological well-being. Housing, social interaction,
physical substrates, environmental factors, lighting, hutch, cages, breeding, nesting, feeding, handling, transport, and
slaughter guidelines are covered.

Missouri Alternatives Center

http://agebb.missouri.edu/mac/links/index.htm

Through this site links to extension guide sheets from university research centersin the United States are made
available. Information on raising meat rabbits, running commercial rabbitries, nutrition, housing, and slaughter methods
areincluded. Click on “R” and follow the link to “rabbits.”

Pan-American Rabbit Science Site
http://www.pan-am.uniserve.com/

Comprehensive site containing articles written by Robert McCroskey, from the Canadian Centre for Rabbit Production
Development. Information is provided on rabbitry management for home or commercial meat production including
recommendations on feeding, housing, breeding, health, disease and slaughter. Access to an in house database
containing literature citations on rabbit production is available for anominal fee. Links to other rabbit production
science resources listed.

The Rabbit

http://www.aquavet.i12.com/Rabbit.htm

Thisisan overview article written by veterinarian Anna Meredith, Head of Exotic Animal Services, Royal (Dick)
School of Veterinary Studies, University of Edinburgh, covering the biology, husbandry, common clinical conditions
and veterinary management of rabbits.

Rabbit Medicine

http://www.exoti cpetvet.net/smanimal/rabbit.html

An article written by veterinarian Margaret A. Wissman, outlining basic information on breeds, life span, reproduction,
feeding, and health.

Rabbit Pathology

http://0d ovet.veths.no/teaching/rabbit/pathol ogy/text.html

This collection of photographs on rabbit pathology is made available on the Web by the Laboratory Animal Unit,
Norwegian School of Veterinary Science. Images of various diseases and conditions affecting the teeth, intestines,
kidneys, brain, and skin of the rabbit are included.

Rabbit References
http://homepage.mac.com/mattocks/morfz/rabrefs.html
This site was devel oped by dedicated pet rabbit owners. The rabbit reference sections contain links to information
resources regarding rabbit health and medicine, care and feeding, health hazards, rescue and adoption, and rabbit
related mailing lists.
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RabbitRehome.or g.uk

http://www.rabbitrehome.org.uk/rabbitcare.asp

Information on the basic care of the pet rabbit including housing (indoor and outdoor), diet, handling, and
companionship.

Rabbit Research Center at Texas A& M University Kingsville

http://users.tamuk.edu/kfsdl00/rabb.html

Description of the Rabbit Research Center at Texas A&M University Kingsville. An overview of the facility, research,
management, breeds of rabbits, and out reach programs.

Rabbit Welfare Association

http://www.rabbitwelfare.co.uk/

The Rabbit Welfare Association isa UK based organization for those who own or are interested in rabbits. The
Association works with UK veterinarians to promote better veterinary care for both house rabbits and outdoor rabbits.

Raising Healthy Rabbits

http://gardencenter.southernstates.com/rabbit/index.shtml

Southern States feed company provides an online guide to raising healthy rabbits. The focus of the guide is on rabbit
nutrition and health. Topics covered include: selecting stock, building hutches, breeding, gestation, birth, record
keeping, feed and water requirements, diseases, and parasites.

Raising Rabbitsfor Fun and Food: A Primer on Backyard M eat Rabbit Raising Practices

http://www.rudol phsrabbitranch.com/rrr.htm

A backyard rabbit meat producer shares information on raising meat rabbits for family consumption. Tips listed on
breeding, feeds, feeding, and watering, how many rabbits to start with, housing, climate, performance goals, diseases,
drug use, by-products and other markets, identification, sanitization, slaughtering and butchering, and start-up cost
considerations. A listing of meat rabbit breeders, a recommended reading list, and related web links are available.

UFAW/RSPCA guidance on Refining Rabbit Care: A Resourcefor Those Working With Rabbits

http://www.rspca.org.uk/researchrabbits
A Resource for Those Working With Rabbits in Research.

VeterinaryPartner Home Page

http://www.veterinarypartner.com/

VeterinaryPartner.com provides reliable, up-to-date animal health information from the veterinarians and experts of the
Veterinary Information Network (VIN). Quality information on rabbit care, health, surgery, feeding, behavior, and
exercise written by Susan Brown, DVM.

World Rabbit Science Association (WRSA)
http://worl d-rabbit-science.com/
The World Rabbit Science Association is an international association that federates national and regional associations
(branches) with the objectives of : exchanging knowledge and experience anong membersin all parts of the world who
are contributing to the advancement of various scientific aspects of rabbit production; to promote the extension of
knowledge by encouraging teaching, scientific research, practical experimentation, the collection and publication of
useful statistics and documentsin relation to rabbit production; to promote world rabbit congresses alone or in
cooperation with other international bodies; and to cooperate with the FAO and other world organizations interested in
rabbit meat, pelt or fur production.

Y ahoo! Groups: rabbitvetlist

http://groups.yahoo.com/group/rabbitvetlist/
An unmoderated discussion group for clinical discussions on rabbit health. Associated with the British Houserabbit
Association (BHRA), membership of this discussion forum is restricted to veterinary professionals and invited

laypeople. Hosted by Y ahoo Groups.
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