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APPENDIX 1 CANADIAN COUNCIL ON ANIMAL CARE

CATEGORIES OF INVASIVENESS IN ANIMAL EXPERIMENTS

The  following  list  of  categories  provides  possible  examples  of  experimental
procedures which are considered to be representative of each category.

A. Experiments on most invertebrates or on live isolates.
Possible examples:
- the  use  of  tissue  culture  and  tissues  obtained  at  necropsy  or  from  the

slaughterhouse; 
- the use of eggs, protozoa or other single-celled organisms; 
- experiments involving containment, incision or other invasive procedures on

metazoa.
Note:  Animal  Utilization  Protocols  are  not  required  for  projects  involving  A
Categories of Invasiveness.

B. Experiments which cause little or no discomfort or stress.
Possible examples: 
- domestic  flocks  or  herds  being  maintained  in  simulated  or  actual

commercial production management systems; 
- the short-term and skilful  restraint of animals  for purposes of observation or

physical examination; 
- blood sampling (venipuncture only, not cardiac)
- injection of material in amounts that will not cause adverse reactions by the

following routes: intravenous, subcutaneous, intramuscular,  intraperitoneal,
or oral, but not intrathoracic or intracardiac (Category C); (or intradermal);

- acute non-survival studies in which the animals are completely anesthetized
and do not regain consciousness; 

- approved methods of euthanasia following rapid unconsciousness, such as
anesthetic  overdose,  or  decapitation  preceded  by  sedation  or  light
anesthesia; 

- short  periods  of  food and/or  water  deprivation equivalent  to  periods  of
abstinence in nature;

- treadmill for normal horses;
- digital retrieval of feces from calves, dogs, horses;
- obtaining rumen fluid samples through rumen fistula of cows
- dip-netting fish;
- weighing fish by mass;
- measuring fish e.g. length, width under anaesthetic;
- bleeding fish under anaesthetic;
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- ear treatments/medication;
- implantation of hormone e.g. cattle;
- Rectal and AI for management purposes (not research);
- feeding electrolytes to colostrum deprived calves;
- cannulating teats of cows;
- intramammary infusion of mastitis medications;
- less than ~18 hour fasting period in rodents;
- leg banding;
- colostrum deprivation of calves
- removing calves from cows at birth;
- clipping < 1 mm. of tail of tadpoles
- teaching demonstration with rumen  fistula  and small  amounts of  digesta

removed by demonstration
- ECG electrode wires under local anaesthesia

C. Experiments which cause minor stress or pain of short duration.
Such  procedures  should  not  cause  significant  changes  in  the  animal's
appearance, in physiological parameters such as respiratory or cardiac rate, or
fecal or urinary output, or in social responses.

Possible examples: 
- cannulation or catheterization or catheterization of blood vessels  or body

cavities under anesthesia; 
- minor surgical procedures under anesthesia, such as biopsies, laparoscopy;

short periods of restraint beyond that for simple observation or examination,
but consistent with minimal distress; 

- short  periods of  food and/or  water  deprivation which exceed periods  of
abstinence in nature; 

- behavioural  experiments  on  conscious  animals  that  involve  short-term,
stressful restraint; exposure to non-lethal levels of drugs or chemicals;

- nose bars in birds;
- wingbanding in birds;
- intravaginal examinations;
- vaginal swabs;
- induction of general anaesthesia in horses;
- intubation
- periorbital bleeding in pigs without anaesthetic; periorbital bleeding in other

species under anaesthetic;
- pesseries in cows and sheep.(intravaginally);
- ultrasound (per rectum);
- cervical  dislocation  (must  be  scientifically  justified)  of  rodents  without

sedation (must be competent or must use sedation!); also chickens, turtles
- decapitation  (must  be  required  by  experimental  design  but  NOT
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scientifically justified) of small rabbits and rodents;
- nylon bags incubated in rumen fistulated cattle;
- eartagging;
- intradermal  injections  (ID  injections)  unless  a  significant  inflammatory

reaction will occur;
- gavage/orogastric tubing; stomach tubing; giesenhauer probe and pump

mechanism
- swim mills for fish;
- teaching demonstrations with rumen fistula and students palpating rumen
- measurement (length and width) of individual fish without anaesthetic;
- tagging fish under anaesthetic;
- electroshocking fish;
- > 24 hour fast for large mammals;
- > 18 hour fast for mice/rats;
- FIA, FCA, RIBI, titremax, Quil A if the adjuvant/antigen combination has few

deleterious effects;
- castration;
- beak trimming; 
- teeth clipping (piglets)
- tattooing;
- removal of calves from dams at birth (no suckling);
- multiple rectal examinations
- metabolic caging if it is short term and animals are exercised regularly, do

not show signs of distress and have olfactory, visual and auditory contact
with conspecifics;

- delayed type hypersensitivity
- Alzec (osmotic) pump
- microchipping (<2mm diameter)
- euthanasia of young piglets using intracardiac injection of pentobarbital
- dehorning calves with Lidocaine or other topical
- live capture of wild animals
NOTE: During or after Category C studies,  animals must not show self-mutilation,
anorexia,  dehydration,  hyperactivity,  increased  recumbency  or  dormancy,
increased  vocalization,  aggressive-defensive  behaviour  or  demonstrate  social
withdrawal and self-isolation.
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D. Experiments which cause moderate to severe distress or discomfort.
NOTE:  Procedures  used  in  Category  D  studies  should  not  cause  prolonged  or
severe clinical distress as may be exhibited by a wide range of clinical signs, such
as  marked  abnormalities  in  behavioural  patterns  or  attitudes,  the  absence  of
grooming,  dehydration,  abnormal  vocalization,  prolonged anorexia,  circulatory
collapse, extreme lethargy or disinclination to move, and clinical sings of severe
or advanced local or systemic infection, etc.

Possible examples: 
- major  surgical  procedures  conducted  under  general  anesthesia,  with

subsequent recovery; prolonged (several hours or more) periods of physical
restraint; 

- indication of behavioural stresses such as maternal deprivation, aggression,
predator-prey interactions; 

- procedures  which  cause  severe,  persistent  or  irreversible  disruption  of
sensorimotor organization; 

- the  use  of  Freund's  complete  adjuvant  (FCA) (see CCAC Guidelines  on
Acceptable Immunological Procedures);

- induction of anatomical  and physiological  abnormalities that will  result in
pain or distress; 

- the exposure of an animal to noxious stimuli from which escape is impossible;
- the production of radiation sickness; 
- exposure to drugs or chemicals at levels that impair physiological systems;
- Ascites production;
- creation of transgenic animals before phenotype is known;
- metabolic caging of longer duration or where animals are in isolation;
- subcutaneous xenotransplantations;
- laparotomy e.g. ovariectomy;
- FIA, RIBI,  Quil  A may be categorized as a  AD@ until  the effects on animal

welfare can be recorded;

E. Procedures which cause severe pain near, at, or above the pain tolerance
threshold or unanesthetized conscious animals.

This Category of Invasiveness is not necessarily confined to surgical procedures,
but may include:

- exposure to noxious stimuli or agents whose effects are unknown; 
- exposure  to  drugs  or  chemicals  at  levels  that  (may)  markedly  impair

physiological  systems  and  which  cause  death,  severe  pain,  or  extreme
distress; 

- completely  new  biomedical  experiments  which  have  a  high  degree  of
invasiveness; 
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- behavioural studies about which the effects of the degree of distress are not
known; 

- use of muscle relaxants or paralytic drugs without anesthetics; 
- burn or trauma infliction on unanesthetized animals; a euthanasia method

not approved by the CCAC; 
- any procedures  (e.g. the injection  of  noxious  agents  or  the induction of

severe stress or  shock) that will  result  in  pain which approaches the pain
tolerance threshold and cannot be relieved by analgesia (e.g. when toxicity
testing and experimentally-induced infectious disease studies have death as
the endpoint);
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