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vi Foreword 

have been incorporated, and feedback from the field during the past ten 
years has resulted in emphasis on topics such as the role of the nonaffiliated 
member, the application of the three R’s (reduction, refinement and replace
ment) of alternatives, and the development of humane endpoints. 

It is with a great sense of gratitude and respect for my colleagues who served 
on the editorial board and to the 30 authors who generously shared their time 
and expertise that I submit this document to the Office of Laboratory Animal 
Welfare. I would especially like to express my appreciation to the Project 
Director, Carol Wigglesworth, and her colleagues in NIH’s OLAW who gave 
untold hours of editing and guidance to make this project not only possible, 
but also enjoyable. ARENA also gratefully acknowledges the technical 
review for consistency with the provisions of the USDA animal welfare regu
lations provided by Dr. Ron DeHaven, Deputy Administrator, Animal Care, 
APHIS, and his headquarters staff. This has truly been a labor of love 
by many dedicated individuals in the animal research community and I 
feel honored to have been a part of this effort. 

Marky Pitts 
Chair, Editorial Board 











http://grants.nih.gov/grants/olaw/references/PHSPolicyLabAnimals.pdf
http://www.nap.edu/readingroom/books/labrats/
http://www.nal.usda.gov/awic/legislat/awa.htm
http://www.nal.usda.gov/awic/legislat/usdaleg1.htm
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6 A. The IACUC 

reports on animal neglect, abuse and pet theft by animal dealers culmi 
nated in a 1966 major article and photographs in Life magazine. The article 
suggested a need for regulation and a system of enforcement, especially 
for dogs and cats used in research. Catalyzed in part by this article, the 
Laboratory Animal Welfare Act, the first version of what is now known as 



A.1. Timeline, Background and History 7 

to inspect the institution’s animal facilities at least once a year and report 
its findings and recommendations to responsible institutional officials. 
Records of activities and recommendations were required to be available 
for inspection by NIH representatives. 

The first PHS policy regarding animal care and use replaced the NIH 
policy on July 1, 1973 and continued to accept AAALAC accreditation in 
lieu of an institutional committee. The January 1, 1979 revision of the PHS 
policy required each animal-using grantee institution to have “a committee 
to maintain oversight of its animal care program” and expanded the defini 
tion of animal to include all vertebrates. The revised policy also required 
an institution to submit an Assurance statement to the Office for Protection 



8 A. The IACUC 

IACUC must evaluate and prepare reports on all of the institution’s pro-
grams and facilities (including satellite facilities) for activities involving 
animals at least twice each year, and is required to review the care and use 
of animals in PHS-supported activities. The IACUC, through the Institutional 
Official (IO), is responsible for compliance with reporting requirements. 
Minority views filed by members of the IACUC must be included in 
reports filed under this PHS Policy. The PHS Policy also requires training or 
instruction for scientists, animal technicians and other personnel involved 
in animal care, treatment or use. This training or instruction must include 
information on the humane practice of animal care and use as well as train 
ing or instruction in research or testing methods that minimize the number 
of animals required to obtain valid results and minimize animal distress. 

The Interagency Research Animal Committee, made up of representatives 
of federal agencies that use or require the use of experimental animals, 
promulgated the “U.S. Government Principles for the Utilization and Care 
of Vertebrate Animals Used in Testing, Research and Training” in 1985 
(see Appendix F). These Principles were subsequently incorporated into 
the 1986 PHS Policy, and remain in effect today as a model for federal 
agencies that develop specific agency policies for the use of animals. 

With the promulgation of the 1986 version of the PHS Policy, OPRR (now 
OLAW) embarked upon an extensive national education program. The 
program began with the co-sponsorship of one- to two-day workshops in 
conjunction with Assured institutions at different geographical locations. 
Many of the early workshops focused on basic provisions set forth in the 
1986 PHS Policy, such as protocol review and semiannual program evalu 
ations. That cosponsorship of approximately four to five workshops a 
year continues today, although the topics are now generally more special 
ized, covering areas such as performance standards, field studies, and 
laboratory animal management and technology. Since 1995 OLAW has 
expanded its educational role to include development of a Web-based 
tutorial, an extensive Web site with sample documents to assist institu 
tions in their implementation of the PHS Policy, co-sponsorship of ARENA’s 
IACUC 101 program, and this revised ARENA/OLAW Guidebook. 

Special interest groups concerned about the acquisition and welfare of 
animals used in research continue to influence research animal care and 
use. These groups include local and national humane societies concerned 
about animal welfare and well-being, and antivivisectionist groups that 
are opposed to the use of animals in research. The activity of some animal 















A.2. Authority, Composition and Functions 15 

Alternate members may be appointed to the IACUC as long as they are 
appointed by the CEO or other official with authority to appoint members, 
and there is a specific one-to-one designation of IACUC members and 
alternates. An IACUC member and his/her alternate may not count toward 
a quorum at the same time or act in an official member capacity at the 
same time. Alter



16 A. The IACUC 

to suspend an activity, the IACUC must review the matter at a convened 
meeting of a quorum of the IACUC and the suspension must be approved 
by a majority vote of the quorum present. 

For reasons other than conflict of interest, abstentions from voting do 
not alter the quorum or change the number of votes required. For example: 
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A.2. Table B. Federally Mandated Functions of the IACUC 

PHS USDA 
PHS Policy. IV.B.1-8 9 CFR. 2.31 (c) (1) – (8) and 2.31(d) (5) (6) & (7) 

1. Review











22 A. The IACUC 

Administrative duties include: 

• preparation of minutes and other correspondence and reports, 
such as the PHS Assurance document, and annual PHS, USDA and 
AAALAC reports; and 

• serving as an information resource for investigators and IACUC 
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In addition, while the approaches of funding and regulatory agencies are 
complementary, they also differ. The PHS Policy invests responsibility for 
animals in the entity that receives PHS funding, known in grant parlance as 
the “awardee” or “grantee” institution. Accordingly, if there is a concern 
about a PHS-funded animal activity PHS will likely “follow the money” to 
determine institutional accountability. Under the AWRs, responsibility 
generally resides with the institution that houses the animals and with the 
institution that owns the animals, which may not be the same institution. 

PHS may award funds for an activity involving animals only to an entity that 
has an approved PHS Assurance. When more than one institution is in 
volved, one of the following four scenarios generally apply: 

• An awardee institution and/or a subcontractor or collaborating insti 
tution can both have PHS Assurances. In this situation, two assured 
entities are responsible for determining which IACUC will review the 
research and under which institutional program the research will be 
covered. While PHS and USDA do not require dual review by both 
awardee and subcontractor IACUCs (i.e., only one of the assured 
IACUCs must review and approve the research), OLAW recommends 
the IACUC of the awardee institution have a mechanism for obtaining 
a copy of the performance site’s IACUC approval. Many times how-
ever, both IACUCs will elect to review the research as evidence of 
shared responsibility and to ensure the research will be conducted in 
compliance with their own institutional policies and practices in addi 
tion to meeting the federal laws and regulations. 

• If the awardee institution has a PHS Assurance, but the subcontractor 
or collaborating institution does not, the latter may be required to obtain 
one. The grant or contract may not be awarded until the Assurance is 
solicited by OLAW, submitted by the subcontractor, and approved by 
OLAW. The subcontractor must also submit the date of IACUC review. 

• If the awardee institution has a PHS Assurance but the subcontractor 
or collaborating institution does not, the latter may be brought under 
the awardee institution’s Assurance by an amendment to the Applica 
bility section of that Assurance. The IO signing the Assurance would 
then be responsible for the facilities and activities of the subcontrac 
tor, and the IACUC would be required to include relevant aspects of 
the subcontractor’s facility and program in its semi-annual program 
review. The subcontractor, in turn, would be required to recognize 
the authority of the IO and the IACUC of the awardee institution. Most 
awardee institutions do not elect this option. 
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A.5. Legal Concerns 33 

Information about federally conducted or supported research projects, PHS 
Assurance documents, USDA annual reports filed by research facilities, and 
inspection reports of USDA, Environmental Protection Agency (EPA) and 
FDA, are generally available to the public under FOIA. 

Many states have public records laws and/or open meetings acts, known 
as “sunshine” laws, which may permit public access to information reviewed 
and generated by the IACUC, and public attendance at IACUC meetings. 
However, even in some “sunshine” law states, the IACUC, because it serves 
in an advisory capacity to the IO, may hold closed sessions. IACUC mem 
bers need to be aware of specific state laws regarding these issues and 
should always seek legal counsel if necessary to ensure compliance with 
applicable laws. 
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50 B. Oversight of the Animal Care and Use Program 

• promoting the expression of species-typical activity in a cohesive 
behavioral management program for all vertebrate species. 

The AWRs require that research facilities develop, document and follow a 
plan for environment enhancement adequate to promote the psychological 
well-being of nonhuman primates. 

The plan must address: 

• the social needs of nonhuman primates; 

• environmental enrichment of the primary enclosure through provision 
of cage complexities, manipulanda, varied food items, foraging or task-
oriented feeding methods, and safe personnel interaction; and 

• special needs of certain classes of primates (e.g., young animals, 
animals in psychological distr
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B.3. Role of the Veterinarian 55 

These programs include: 

• immunization against infectious pathogens; 

• surveillance of colonies for specific infectious microbial agents; 

• disease prophylaxis utilizing pharmaceutical agents; 

• isolation and quarantine of incoming animals; and 

• separate housing of animals according to species, source or different 
background microbial floras. 

While preventive medicine programs are successful in reducing the in-
cidence of disease, illness and injury may still occur in laboratory animal 
colonies. The veterinarian is responsible for monitoring animal health, 
providing adequate diagnostic support through clinical assessments, labo-
ratory diagnosis and necropsy when required, and treating animals when 
illness or injury necessitates veterinary medical care. Using a documented 
process, the veterinarian may delegate responsibility for care to trained 
technical staff but must always be available to provide rapid diagnosis 
and treatment. 

The AWRs stipulate that the veterinarian attend to not only the physical 
health of animals, but also the psychological well-being of nonhuman 
primates, and exercise for dogs. The plan for canine exercise must be 
approved by the Attending Veterinarian (AV) before it can be implement-
ed. Additionally, animals that are exempted from either the canine exercise 
plan or the nonhuman primate psychological well-being enhancement plan 
for health, condition or behavioral reasons must be documented by the 
AV and, unless a permanent condition exists, reviewed by the AV every 
30 days. 

Specific areas requiring the veterinarian’s attention and guidance are: 

• the selection and utilization of suitable anesthetic and analgesic 
agents and methods of euthanasia; 

• appropriate selection of species for research projects; and 

• proper performance of surgical procedures and adequate pre-
operative, surgical, and post-operative care. 



56 B. Oversight of the Animal Care and Use Program 

The veterinarian should discuss with investigators the design and 
implementation of study proposals and may provide written guidelines 
dealing with these and other issues. Collegial exchanges between the 
investigator and the veterinarian before the submission of a proposal to 
the IACUC may address many of the Committee’s concerns and expedite 
the r
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B.4. Occupational Health and Safety 63 

reduce the potential development of laboratory animal allergy and possibly 
alter its severity. 

Infectious diseases also pose a significant risk depending on the species 
and health status of animals involved and the level of exposure to them by 
animal care personnel. 

Infectious diseases to which animal care personnel may be exposed include: 

• viral infections, such as contagious ecthyma, the hepatitides, and 
Cercopithecine herpes virus 1 (Herpes B); 

• rickettisal diseases, such as Q fever and cat scratch fever; 

• bacterial diseases, such as tuberculosis, salmonellosis, and shigellosis; 

• protozoal diseases, such as toxoplasmosis, giardiasis, and crypto-
sporidiosis; and 

• fungal diseases, such as dermatomycosis. 

In addition to infections acquired from live animals, animal tissues and 
excreta can lerpr





http://grants1.nih.gov/grants/olaw/references/phspol.htm#review




B.5. Personnel Training and Education 67 

All staff should have exposure through training to regulatory requirements 
for animal welfare and occupational health and safety considerations. Staff 
who work directly with animals should have training that supports the 
humane care and use of animals in the course of day-to-day procedures. 

The AWRs, in Sec. 2.32 (c), require that training and instruction of personnel 
must include guidance in at least the following areas: 

(1) Humane methods of animal maintenance and experimentation, including: 

(i) The basic needs of each species of animal; 

(ii) Proper handling and care for the various species of animals used 



68 B. Oversight of the Animal Care and Use Program 

B.5. Table A. General Training Objectives 

Animal Care Research Other 
Topics Personnel Personnel Personnel 

Animal welfare laws, regulations, 
policies, and guidelines 

All animals are to be on a protocol 

Cage card information 

How to report perceived deficiencies 
in animal care and use 

Recognizing pain and distress 

Alleviating pain and distress 

PI’s responsibilities 

Protocol requirements 

Role of the IACUC 

Animal related hazards 

Facility hazards 

Occupational health and 
safety concerns 

Behavior and appearance 
of healthy animals 

Proper use of cage 
wash equipment 

Assure qualifications 
of research staff 

Humane techniques for 
animal procedures 

















76 B. Oversight of the Animal Care and Use Program 

from the facility engineering/maintenance group, security, occupational 
health services, safety, public relations and risk management. Due to site-
specific variables such as the type of facility, hazards, risks and available 
resources, teams will be as unique as the plan. One of the early actions of 
the team should be to define its mission, goals and methods of operation. 
The team will also need to enlist project support from senior management 
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B.6. Emergency Preparedness 79 

B.6. Table A. Examples of Categories of Emergencies 

Natural Emergencies 

Primary Emergency Secondary Effects Risk of Occurrence Impact 
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B.6. Table A. Examples of Categories of Emergencies (continued) 

Civil Emergencies 



http://www.fema.gov


This page intentionally left blank.






This page intentionally left blank.












C.1. Fundamental Issues 89 

C.1. Table A.	 Regulatory Criteria Applicable to Protocol Review as 
Defined in PHS Policy and USDA Regulations (continued) 

U.S. Government PHS Policy on USDA AWR 9 CFR Part 2, 
Principles Humane Care and Subpart C 

Use of Laboratory Animals 

Principle IX: Where exceptions 
are required in relation to the 
provisions of these Principles, 
the decisions should not rest 
with the investigators directly 
concerned but should be made, 
with due regard to Principle II, 
by an appropriate review group 
such as an institutional animal 
care and use committee. Such 
exceptions should not be made 
solely for the purposes of 



90 C. Review of Proposals 

C.1. Table A.	 Regulatory Criteria Applicable to Protocol Review as 
Defined in PHS Policy and USDA Regulations (continued) 

U.S. Government PHS Policy on USDA AWR 9 CFR Part 2, 
Principles Humane Care and Subpart C 

Use of Laboratory Animals 

§2.31(d)(1) (ix): Activities that 
involve surgery include appro-
priate provision for pre-operative 
and post-operative care of the 
animals in accordance with 
established veterinary medical 
and nursing practices. All 
survival surgery will be per-
formed using aseptic proce-
dures, including surgical gloves, 
masks, sterile instruments, 
and aseptic techniques. Major 
operative procedures on non-
rodents will be conducted only 
in facilities intended for that 
purpose which shall be operated 
and maintained under aseptic 
conditions. Non-major operative 
procedures and all surgery on 
rodents do not require a dedi-
cated facility, but must be 
performed using aseptic pro-
cedures. Operative procedures 
conducted at field sites need 
not be performed in dedicated 
facilities, but must be performed 
using aseptic procedures; 

§2.31(d) (1) (x): No animal will 
be used in more than one major 
operative procedure from which 
it is allowed to recover, unless: 
(A) justified for scientific reasons 
by the principal investigator, in 
writing; (B) Required as routine 
veterinary procedure or to pro-
tect the health or well-being of 
the animal as determined by the 
attending veterinarian, or (C) In 
other special circumstances as 
determined by the Administrator 
on an individual basis. 
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Nonliving systems include physical or mechanical systems and chemical 
techniques. Mechanical models may be used in the training of specific tech-
niques (cardiopulmonary resuscitation, for example) and have replaced 
living animals in some cases. Chemical techniques are the most widely used 
nonliving systems and include such useful systems as the enzyme linked 
immunosorbent assay (ELISA). Techniques that identify the presence of 
chemical reactions and enzymes, or simply analyze chemical structure, can 
all be useful in the prediction of toxicity without the use of animals. 

Computer simulations may replace some animal use and can be particu-
larly useful when a question is well defined and there is existing data. 

Although opportunities for replacement are numerous in product safety 
testing and education, they appear more limited in research. If it is 
demonstrated that there is no in vitro alternative to the use of animals, it 
is important for the IACUC members to focus on the other alternative 
approaches, reduction and refinement. 

Reduction of numbers of animals may be accomplished by a variety of 
methods described in Table A: 

C.2.a. Table A. Methods for Reduction of Numbers of Animals Used 

Method Examples 

Rational selection of group size • Pilot studies to estimate variability 
and evaluate procedures and effects 

• Power analysis 

Careful experimental design • Appropriate choice of control groups 
• Standardizing procedures to minimize variability 

Maximizing use of animals • Performing several terminal procedures 
per animal 

• Animals euthanized by one investigator 
used for tissue needed by another 

Correct choice of model • Use of healthy, genetically similar animals 
decreases variability 

Minimizing loss of animals • Good post-operative care 
• Avoid unintended breeding 
• Plan ahead so the appropriate number 

of animals needed for studies are ordered 
or bred 

Statistical analysis • Appropriate use of statistical software 
can generate maximum information 
from minimum number of animals 
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Refinement of technique to reduce or eliminate unnecessary pain and 
distress in study animals is the most commonly practiced of the 3 Rs, 
although it is not always recognized as one of the applications. 

Investigators are required to consider alternatives to painful procedures, 
and to avoid or minimize discomfort, distress and pain, consistent with sound 
scientific practice and the goals of the research. This requires an under-
standing of the potential of pain or distress in the animals (see Section 
C.2.d.). 

When there is no consensus among IACUC members as to whether a 
certain procedure actually causes pain or distress in the affected animals, 
U.S. Government Principle IV should be applied. This Principle states, 
“Unless the contrary is established, investigators should consider that 
procedures that cause pain or distress in human beings may cause pain 
or distress in other animals.” 
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Pain-relieving drugs: While it is preferable to design a protocol that 
prevents pain and distress, when this is not possible the AWRs require that 
the AV (or designee) be consulted to develop an appropriate plan for 
the use of anesthetics, analgesics, or other measures, such as anti-
inflammatory agents, antibiotics, or sedatives. 

New diagnostic and therapeutic techniques: In addition to the use of pain 
relieving drugs, new diagnostic and therapeutic techniques may have the 
capability to dramatically reduce the invasiveness of data collection and 
thereby refine animal research. These include: 

• use of sophisticated imaging equipment to replace invasive proce-
dures, and 

• blood and tissue sampling techniques that allow for easier collection 
and the processing of smaller sample sizes. 

Environment: The IACUC should consider that environmental factors, such 
as noises, odors, infrequent or inexperienced handling, or boredom from 
lack of environmental stimulation can cause unnecessary distress, and that 
US Government Principle IV should be applied to this area as well. Aside 
from the AWR requirement to provide environment enhancement for non-
human primates, many institutions have implemented environmental modi-
fications for other species with a view to reducing unnecessary distress. 

Humane endpoints: The establishment of the earliest possible humane 
endpoint consistent with the research design may provide an additional 
opportunity to significantly reduce pain and distress, thereby refining the 
experiment. For any study that defines death of the experimental animal as 
the endpoint, the IACUC should ask if there is an earlier point in the study 
when the necessary data have been collected and the animal could be 
euthanized without proceeding through more severe illness and death. Or, 
alternatively, if death is a necessary endpoint, the IACUC could ask for careful 
ongoing assessment of the animal, so that, when it is determined that death 
is inevitable, the animal can be euthanized. The Canadian Council on 
Animal Care Guidelines on Choosing an Appropriate Endpoint in Experi-
ments Using Animals for Research, Teaching and Testing (1998) is an excel-
lent resource for IACUCs. (See also 
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C.2.d. Table C. Signs, Degree and Length of Surgically 
Produced Pain* 

Surgical Site Signs of Pain Degree of Pain Length of Pain 

Head, eye, Attempts to rub or scratch, Moderate to high Intermittent 
ear, mouth self-mutilation, shaking, to continual 

reluctance to eat, drink, or 
swallow, reluctance to move 

Rectal area Rubbing, licking, biting, Moderate to high Intermittent 
abnormal bowel movement to continual 
or excretory behavior 

Bones Reluctance to move, Moderate to high: Intermittent 
lameness, abnormal upper part of axial 
posture, guarding, skeleton (humerus, 
licking, self-mutilation femur) especially 

painful 

Abdomen Abnormal posture (hunched), Not obvious to Short 
anorexia, guarding moderate 

Thorax Reluctance to move, Sternal approach, Continual 
respiratory changes (rapid, high; lateral 
shallow), depression approach, slight 

to moderate 

Spine, cervical Abnormal posture of head Moderate to severe Continual 
and neck, reluctance to 
move, abnormal gait— 
“walking on eggs” 

Spine, thoracic Few signs, often Slight Short 
or lumbar moving immediately 

*Based on observations of dogs. 

Reprinted with permission from Recognition and Alleviation of Pain and Distress in Laboratory 
Animals. Committee on Pain and Distress in Laboratory Animals, Institute of Laboratory Animal 
Resources, Commission on Life Sciences, National Research Council. National Academy Press, 
Washington, DC. 1992. 
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and training. This should not be viewed as a confrontational event, but 
rather one with educational value for both the veterinarian and the 
research staff. Documentation of this training experience should be 
made in the IACUC files or database. 

In summary, evaluation of personnel qualifications and training is an essen-
tial component of the review of animal use protocols to ensure the humane 
care and use of laborator
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The ascites method has been one of the most popular means for producing 
large quantities of highly concentrated monoclonal antibodies since its 
inception in 1972. However, improved techniques and culture media 
have demonstrated that mAbs can be produced by in vitro techniques at a 
quality and concentration that are similar to that of ascites. The National 
Research Council’s report on Monoclonal Antibody Production specifically 
states “in vitro methods for the production of monoclonal antibodies should 
be adopted as a routine method unless there is a clear reason why they 
cannot be used…”. In accordance with the PHS Policy and the Guide, 
alternatives to the use of animals (in vitro techniques) for the production of 
mAbs must be considered in place of the ascites method. (See the Office of 
Extramural Research Guidance concerning the Production of Monoclonal 
Antibodies in Animals, NIH Guide for Grants and Contracts, Notice OD-00-
019, 2/3/2000, and the 11/17/97 OPRR Dear Colleague letter on Produc-
tion of mABs Using Mouse Ascites Method). 

The ascites method should only be used after in vitro failure of each cell line 
has been demonstrated, or other adequate justification is provided. Analy-
sis of individual cell lines is necessary because the production performance 

http://grants.nih.gov/grants/guide/notice-files/NOT-OD-00-019.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-00-019.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-00-019.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-00-019.html
http://grants.nih.gov/grants/olaw/references/dc98-01.htm
http://grants.nih.gov/grants/olaw/references/dc98-01.htm
http://www.nccc.com
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marked. If the animals are to be artificially marked, there must be a des-
cription of methods to be used and potential trauma (e.g., paint markings 
may increase visibility to predators). Capture and marking methods are 
often a matter of practicality and usually have been developed and evalu-
ated over a period of time. There is a substantial body of literature regarding 
the effect of mark-and-recapture studies and other study techniques on 
wild animals. The IACUC or investigator may rely on consultation with 
experts in the relevant discipline for this information. In issuing permits the 
USFWS also assesses capture and marking activities, and the IACUC 
may rely on that assessment in considering the appropriateness of a 
particular technique. 

Field experimental procedures are commonly used to test hypotheses. In 



http://www.mammalsociety.org/committees/commanimalcareuse/98acucguidelines.pdf
http://www.mammalsociety.org/committees/commanimalcareuse/98acucguidelines.pdf


http://www.nmnh.si.edu/ BIRDNET
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If a procedure may cause more than momentary or slight pain or distress, 
the AWRs prohibit the use of paralytics without concurrent anesthesia. 

Some procedures may require specialized facilities to ensure their success. 
For example, major survival surgery in non-rodents requir
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Many blastocysts have to be injected to obtain a few new ‘knock-out’ mice, 
and only a few of the new ‘knock-out’ mice will incorporate the ‘knocked-
out’ gene in their germ cells and become ‘founders’. 

If a project uses a spontaneous or induced mutant model and the mutant 
animal can be purchased from a resource or commercial colony, review of 
this project is similar to review of any other project. If a project uses an 
induced mutant model and only breeders are available from the source, 
review of this project is similar to review of any other breeding colony. In 
either case, the IACUC should determine if the mutant gene will result in a 
severely debilitating phenotype, if anything can or will be done to amelio-
rate such phenotype, and what endpoints will be used to determine when a 
mutant animal will be euthanized. Simple husbandry measures can modify 
the severity of some mutant phenotypes. For example, ground feed or moist 
feed can extend life and improve growth of mutants with missing or mal-
formed teeth. Food and water on the bottom of the cage may be easier for 
mutant rodents with neuromuscular abnormalities to access than food in a 
traditional feeder built into a cage lid. Extra bedding helps dwarf mice reach 
food and water. Extra bedding helps absorb urine produced by diabetic 
mice or other mice that excrete large quantities of urine. A normal cage 
mate, a solid bottom cage with extra bedding, or a slight increase in room 
temperature can benefit mutant rodents that have problems maintaining 
body temperature (Beamer, 1986). 

When an investigator prepares a proposal that includes development 
of a new mutant model, information about clinical abnormalities associated 
with the phenotype, special husbandry requirements, etc. will not be avail-
able. However, the investigator should include general criteria for euthana-
sia if a severe debilitating phenotype develops, and provide the IACUC with 
this information when the new mutant has been developed or at the next 
annual review. 

The standard of ‘normal’ for a mutant animal may or may not be the same 
as for a non-mutant animal. If the mutant phenotype does not impact 
clinical well-being of the animal, the same standard of ‘normal’ can be used 
for mutant and non-mutant animal. In the mouse, brown (gene symbol 
Tyr<b>) and short ear (Bmp5<se>) are examples of spontaneous mutations 
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that produce no observable, clinical impact on the well-being of the mouse. 
If the mutant phenotype has minimal impact on the well-being of the 
animal, the standard of ‘normal’ can be similar for mutant and non-mutant 
animal. Hypogondal (Gnhr<hpg>) and ‘little’ (Ghrhr<lit>) are examples 
of spontaneous mutations with minimal impact on well being of the mouse. 
Homozygous hypogondal mice are normal in all ways except for small, non-
functional gonads. Homozygous ‘little’ mice are smaller than non-mutant 
littermates. Growth hormone transgenic mice tend to have larger body size 
than normal, but are otherwise clinically normal with the exception of re-
duced fertility. 

In the case of mutants where phenotype involves clinical abnormalities, the 
standard for ’normal’ may have to be modified to encompass the expected 
phenotype. For example, 4 to 5 week old homozygous dystrophic mice 
(Lama<dy-2J>) have difficulty abducting hindlegs and have an abnormal 
gait. As these mice age, muscular weakness progresses in hindlegs and 
eventually extends to involve all skeletal muscles. The standard for ‘normal’ 
for homozygous dystrophic mice must include difficulty abducting hindlegs 
and an abnormal gait. Adenopolyposis coli ‘knock-out’ mutant mice 
(Apc<Min>) are clinically normal until the intestinal polyps develop, after 
which time the mice become anemic and lose weight. Experimental end-
points for these latter and similar mutant models should focus on (1) ability 
of the mutant to access feed and water, (2) response of the mutant to stimuli, 
and (3) general condition of the mutant (i.e., is the mutant excessively thin, 
showing progressive weight loss or hunched posture?). 

Many institutions have a centralized induced mutant facility that receives 
the genetic material from investigators and performs the manipulations to 
develop ‘founder’ transgenic or ‘knock-out’ mice. The ‘founder’ mice are 
returned to the investigator who undertakes breeding to expand the line. 
Review of the centralized induced mutant facility should focus on person-
nel qualifications, animal related practices such as aseptic surgery, and 
average number of mice required to produce ‘founders’ for a single DNA 
construct, recognizing, however, that the number of mice required is a very 
rough estimate because of differences in responses of different strains or 
stocks that tha-1.25(n frs to )
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Minor and significant deficiencies must be distinguished. A significant
deficiency is defined as one that “is or may be a threat to the health or 
safety of animals.” Program or facility deficiencies, including accidents or 
natural disasters, which cause injury, death, or severe distress in animals, 
are, by definition, ‘significant.’ Examples of minor deficiencies include 
chipped paint and burnt-out light bulbs. The report must also identify any 
facilities that are AAALAC accredited. 

The IACUC may utilize AAALAC program status evaluations, accreditation, 
or pre-assessment preparation activities as a semiannual evaluation. To be 
used as the semiannual report, the report must include all the information 
required in Section IV.B.3 of the PHS Policy (see Table C), and be approved 
by vote of the IACUC. 

Semiannual reports are only submitted to OLAW under two circumstances: 

1) If an institution is not accredited by AAALAC, a copy of the most 
recent semiannual report must be submitted to OLAW with a new 
or renewal Assurance. 

2) Upon request by OLAW or other PHS representatives. 

USDA requirements are essentially the same as those for PHS with three 
exceptions: 

1) The AWRs include additional reporting requirements if the schedule 
and plan for correcting a deficiency is not followed. Failure to correct 
a significant deficiency in accordance with the specified schedule 
and plan must be reported in writing within fifteen business days by 
the IACUC, through the IO, to APHIS and any federal agency funding 
the activity. 

2) USDA requires that reports be reviewed and signed by a majority of 
IACUC members. 

3) USDA does not require the identification of facilities accredited by  A
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If the IACUC suspends any activities involving USDA-covered animals, 
the IO files a report with the AC Regional Director, in consultation with the 
IACUC. After reviewing the reasons for the suspension and taking appropri-
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E.1. Table C. Federal Requirements: Report of 
Semiannual Evaluations 

PHS Semiannual Report USDA Semiannual Report 

Timetable • 
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http://altweb.jhsph.edu/
http://www.aalas.org/
http://www.aclam.org/index.html
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American Society of Laboratory Animal Practitioners (ASLAP) 
11300 Rockville Pike 
Suite 1211 
Rockville, MD 20852 
Tel: 301-231-6349 
Fax: 301-231-6071 
Email: aslap@aaalac.org 
Web: http://www.aslap.org/


The ASLAP is an organization of veterinarians and veterinary students that 
promotes the acquisition and dissemination of education and training in 
the practice of laboratory animal medicine. 

American Veterinary Medical Association (AVMA) 
1931 North Meacham Road 
Suite 100 
Schaumburg, IL 60173 
Tel: 847-925-8070 
Fax: 847-925-1329 
Email: avmainfo@avma.org 
Web: http://www.avma.org


The AVMA, a not-for-profit national association of veterinarians, was estab- 
lished in 1863 and has a current membership representing approximately 
85% of the veterinary medical profession. The Association aims to advance 
the science and art of veterinary medicine, including its relationship to pub- 
lic health, biological science, and agriculture. It provides a forum for the 
discussion of issues of importance to the veterinary profession, and for the 
development of official positions. The Association is the authorized voice 
for the profession in presenting its views to government, academia, pet 
owners, the media, and other concerned publics. 

http://www.aslap.org/
http://www.avma.org
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Animal Welfare Information Center (AWIC) 
National Agricultural Library, USDA 
10301 Baltimore Avenue, 5th Floor 
Beltsville, MD 20705-2351 
Tel: 301-504-6212 
Fax: 301-504-7125 
Email: awic@nal.usda.gov 
Web: http://www.nal.usda.gov/awic/


AWIC, a component of the USDA National Agricultural Library, is 
dedicated to providing information for improved animal care and use 
in research, teaching, and testing. AWIC also offers educational activi- 
ties that are geared towards meeting the information requirements of 
the Animal Welfare Act, and publishes bibliographies, information resource 
guides, and other publications. 

Applied Research Ethics National Association (ARENA) 
132 Boylston Street 
Fourth Floor 
Boston, MA 02116 
Tel: 617-423-4112 
Fax: 617-423-1185 
Email: PRMR@aol.com 
Web: http://www.arena.org/


ARENA is a membership organization for those involved in the day-to-day 
application of ethical principles, governmental regulations, and other 
policies regarding research and clinical practice. ARENA services include 
sponsorship of national and regional meetings, the dissemination of current 
information on research ethics, and the provision of opportunities for net- 
working among members through a quarterly newsletter. 

http://www.nal.usda.gov/awic/
http://www.arena.org/


http://www.aaalac.org/
http://www.ccac.ca/english/welcome.htm


http://caat.jhsph.edu
http://www.fbresearch.org/index.html
http://www.iacuc.org/


188 Appendix A: Resources 

Institute for Laboratory Animal Resources (ILAR) 
2101 Constitution Avenue, NW 
Washington, DC 20418 
Tel: 202-334-2590 
Fax: 202-334-1687 
Email: ILAR@nas.edu 
Web: http://www4.nas.edu/cls/ilarhome.nsf


A component of the National Academy of Sciences, ILAR is responsible for 
authoritative reports on subjects of importance to the animal care and use 
community, and for serving as a clearinghouse for information about animal 
resources. Its mission is to develop and make available scientific and 
technical information on laboratory animals and other biological research 
resources to the scientific community, the federal government, and the public. 

NETVET Veterinary Resources

Web: http://netvet.wustl.edu/vet.htm


NETVET is a comprehensive website that categorizes and organizes veteri-
nary medical and animal-related information on the Internet in a relevant, 
user friendly format. Much of the information is of interest to IACUCs. 

Office of Laboratory Animal Welfare (OLAW) 
National Institutes of Health 
RKL1, MSC 7982 
6705 Rockledge Drive 
Bethesda, MD 20892-7982 
Tel: 301-496-7163 
Fax: 301-402-2803 
Email: olaw@od.nih.gov 
Web: http://grants.nih.gov/grants/olaw/olaw.htm


OLAW is responsible for the administration and implementation of the 
Public Health Service (PHS) Policy on Humane Care and Use of Laboratory 
Animals. Located at the National Institutes of Health, OLAW administers an 
educational program for PHS-supported institutions and investigators, 
negotiates Animal Welfare Assurances, and evaluates compliance with the 
PHS Policy. 

http://www4.nas.edu/cls/ilarhome.nsf
http://netvet.wustl.edu/vet.htm
http://grants.nih.gov/grants/olaw/olaw.htm
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Public Responsibility in Medicine and Research (PRIM&R) 
132 Boylston Street 
Fourth Floor 
Boston, MA 02116 
Tel: 617-423-4112 
Fax: 617-423-1185 
Email: PRMR@aol.com 
Web: http://www.primr.org/


PRIM&R is a national nonprofit organization dedicated to educating the 
medical and legal professions, industry and the public about the ethical, 
legal, and policy dimensions of appropriate and ethical research. Through 
PRIM&R conferences a broad range of issues regarding research, clinical 
practice, ethics, and the law are addressed, including the operation of Insti- 
tutional Animal Care and Use Committees. 

Scientists Center for Animal Welfare (SCAW) 
7833 Walker Drive, Suite 410 
Greenbelt, MD 20770 
Tel: 301-345-3500 
Fax: 301-345-3503 
Email: info@scaw.com 
Web: http://www.scaw.com/


The SCAW is a non-profit educational association of individuals and institu- 
tions whose mission is to promote humane care, use, and management of 
animals involved in research, testing or education in laboratory, agricultural, 
wildlife or other settings. It offers an ongoing forum for the exchange and 
evaluation of scientific information about the care, treatment, well-being 
and ethical use of animals. 

http://www.primr.org/
http://www.scaw.com/
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United States Department of Agriculture (USDA), Animal Care (AC) 
4700 River Road, Unit 84 
Riverdale, MD 20737-1234 
Tel: 301-734-7833 
Fax: 301-734-4978 
Email: ace@aphis.usda.gov 
Web: http://www.aphis.usda.gov/ac/


The Animal Care (AC) component of the USDA’s Animal and Plant Health 
Inspection Service (APHIS) is responsible for the enforcement of the Animal 
Welfare Act (AWA). The AWA sets minimum standards of care and treat- 
ment for most warm-blooded animals used in research. Three regional 
offices employ field veterinary medical officers (VMOs) who regularly 
conduct unannounced inspections of research facilities for compliance with 
the USDA animal welfare regulations. 

University of California Center for Animal Alternatives (UCCAA) 
One Shields Avenue 
Davis, CA 95616-8684 
Tel: 530-752-1800 
Fax: 530-754-8606 
Email: animalalternatives@ucdavis.edu 
Web: http://www.vetmed.ucdavis.edu/Animal_Alternatives/main.htm


The UCCAA collects, disseminates, and facilitates access to information 
concerning animal alternatives, serving primarily the scientists and staff on 
the nine University of California campuses. The purpose is to improve the 
well-being and quality of life of research animals, but also to optimize their 
contribution to education and research. 

ResearchTraining.org

Web: http://www.researchtraining.org


ResearchTraining.org is a Website developed by the Medical Research 
Service in the VA Office of Research and Development. Its purpose is to 
help VA and non-VA institutions meet research training mandates. The 
site includes free web-based courses and exams for research staff and 
IACUC members, and an IACUC Administrator’s site where administrators 
can review the records of staff members who pass exams. 

http://www.aphis.usda.gov/ac/
http://www.vetmed.ucdavis.edu/Animal_Alternatives/main.htm
http://www.researchtraining.org
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An issued permit may contain conditions that the permitting authority 
chooses to impose, including requirements for humane conditions (50 CFR 
13.41). For instance, the permit may limit the time a researcher may spend 
in a colony of seabirds, limit capture methods, or otherwise dictate limits on 
research methodology. Applications for endangered species permits ar
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system. Researchers are required to submit research proposals, which are 
reviewed by the NPS for scientific validity and actual or potential impact to 
park resources, among other things. The NPS may impose any conditions it 
deems appropriate. In reviewing applications, the NPS considers, among 
other things, whether the proposed research contributes information useful 
to an increased understanding of park resources or addr





http://www.animalbehavior.org/
http://199.245.200.110/
http://www.mammalsociety.org/
http://www.fisheries.org


http://www.nmnh.si.edu/BIRDNET/
www.wildlife.org
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VII. The living conditions of animals should be appropriate for their 
species and contribute to their health and comfort. Normally, the 
housing, feeding, and care of all animals used for biomedical pur•
poses must be directed by a veterinarian or other scientist trained 
and experienced in the proper care, handling, and use of the spe•
cies being maintained or studied. In any case, veterinary care shall 
be provided as indicated. 

VIII. Investigators and other personnel shall be appropriately qualified 
and experienced for conducting procedures on living animals. Ade•
quate arrangements shall be made for their in-service training, in•
cluding the proper and humane care and use of laboratory animals. 

IX. Where exceptions are required in relation to the provisions of these 
Principles, the decisions should not rest with the investigators di•
rectly concerned but should be made, with due regard to Principle 
II, by an appropriate review group such as an institutional animal 
care and use committee. Such exceptions should not be made solely 
for the purposes of teaching or demonstration. 

* For guidance throughout these Principles, the reader is referred to the Guide for the Care and 

Use of Laboratory Animals prepared by the Institute of Laboratory Animal Resources, National 

Academy of Sciences. 



Office of Laboratory Animal Welfare 
National Institutes of Health


Rockledge I, Suite 360, MSC 7982

6705 Rockledge Drive


Bethesda, MD 20892-7982
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