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Regulations for Animal Experiments and
Related Activities at Tohoku University
June 27th, 2007
Regulation No 122

(English version three)

[Only the original Japanese texts of regulations have legal effect, and the translations
are to be used solely as reference material to aid in the understanding of Japanese

regulations.]
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Chapter 11. Self-inspection, Assessment, and Verification (Article 32)

Chapter 12. Public Disclosure of Information (Article 33)

Chapter 13. Miscellaneous Provisions (Articles 34, 35)

Additional Provisions

Chapter 1. General Provisions

(Basis)

Article 1

This Regulation covers the proper performance of animal experiments and related
activities in Tohoku University (“the University”) from the standpoints of science,
animal welfare, environmental conservation, and the safety of staff and students
performing animal experiments and related activities. It is based on the Fundamental

Guidelines for Proper Conduct of Animal Experiment and Related Activities in
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Academic Research Institutions (Notice No. 71 of the Ministry of Education, Culture,

Sports, Science and Technology, 2006; “the Fundamental Guidelines”).

(Definitions)

Article 2

The following terms used in this Regulation are defined below:

@) Animal Experiment
Use of animals mentioned in Item iv for testing, research and development,
manufacture of biological products, or other scientific purposes.

(i)  Education
Use of animals mentioned in Item iv for education of students or others.

(iii)  Animal experiments and related activities
Term that indicates “Animal Experiment” and “Education.”

(Giv)  Laboratory animal
Animal of mammalian, avian, or reptilian species cared for or managed in Facilities
mentioned in Item wvii, for use in animal experiments and related activities
(including animals in transport to or from Facilities mentioned in Item vii).

W) Facility for care and management
Facility used to constantly care for or manage laboratory animals and to perform
animal experiments and related activities (excluding Laboratory, mentioned in the
next item).

(vi) Laboratory

Room used to perform experimental procedures on laboratory animals (including
temporary management, up to 48 h).

(vii)  Facilities

Term that indicates “Facility for care and management” and “Laboratory.”

(viii) Animal Experiment Protocol

(ix)

(x)

(xi)

(xii)

Protocol for the conduct of an animal experiment.
Education Protocol
Protocol for the conduct of education.
Animal Experiment Researcher
Person performing animal experiments or related activities.
Animal Technician
Person in charge of care and management of laboratory animals.
Manager, etc.
Term that indicates “manager,” defined in Article 6; “assistant manager,” defined in

Article 7; “laboratory animal manager,” defined in Article 8; “animal experiment
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researcher”; and “animal technician.”
(xii) Laboratory Animal Manager, etc.
Term that indicates “laboratory animal manager,” “animal experiment researcher,”

and “animal technician.”

(Relationship to other laws and ordinances)

Article 3

Animal experiments and related activities are regulated by the provisions of the Law
for the Humane Treatment and Management of Animals (Law No. 105, 1973; “the Law”),
Standards Relating to the Care and Management of Laboratory Animals and Relief of
Pain (Notice No. 88 of the Ministry of Environment, 2006; “Care and Management
Standards”), the Fundamental Guidelines, Basic Rules for Abandoned Animals and
Killing Animals (Notice No. 40 of the Prime Minister’s Office, 1995), Guidelines for
Proper Conduct of Animal Experiments (Science Council of Japan, June 1, 2006), and

other laws and ordinances (“Related Ordinances”), as well as this Regulation.

(Responsibilities of the Manager, etc.)

Article 4

When conducting animal experiment and related activities, the Manager, etc. shall take
account of Paragraphs 1 and 2 of Article 41 in the Law to conduct them properly. The
Manager, etc. shall consider the application of alternative methods that do not require
the use of animals within limits that allow scientific objectives to be achieved, the use of
as few animals as possible within limits that allow scientific objectives to be achieved,
and the application of methods that do not distress the animals or subject them to pain

within limits required for use.

Chapter 2. Institutional Animal Care and Use Committee

Article 5

The Institutional Animal Care and Use Committee (“the Committee”) of the Tohoku
University Environmental & Safety Committee is in charge of the management,
supervision, and coordination of the proper conduct of animal experiments and related
activities, based on the regulations of Tohoku University Environmental & Safety
Committee.

2 The Committee reports the results of its examinations and deliberations to the
President and offers advice, as required.

3 The Committee may have Manager, etc. report to it as required.
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Chapter 3. Support Center for Laboratory Animal and Gene Researches

Article 6

The Support Center for Laboratory Animal and Gene Researches supports the activities
of the Committee, which conducts the management, supervision, and coordination for
keeping the legitimateness and promoting the safety management of animal

experiments and related activities in the University.

Chapter 4. System of management

(Manager)

Article 7

A Manager is appointed by the President to manage laboratory animals and Facilities.
2 The Manager shall be a Dean of a Faculty, etc., which has the laboratory animals or

Facilities as a concern (“the Faculty, etc.”).

(Assistant Manager)
Article 8

The Manager may appoint an Assistant Manager if there is a need for assistance.

(Laboratory Animal Manager)

Article 9

A Laboratory Animal Manager is appointed by the Manager of the Faculty, etc. to assist
the Manager in the management of laboratory animals.

2 The Laboratory Animal Manager shall be a member of staff of the Faculty, etc. with

knowledge and experience related to laboratory animals.

(Principal Investigator and Principal Instructor)

Article 10

A Principal Investigator or Principal Instructor shall be appointed and shall be
responsible for each animal experiment or education.

2 The Principal Investigator or Principal Instructor shall be an animal experiment

researcher who is engaged in the animal experiment or the education concerned.

(Person in charge of Establishing Facilities)
Article 11
A Person in charge of Establishing Facilities shall be appointed for being responsible for

management and maintenance of the facilities concerned.
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Chapter 5. Animal Experiment Protocol and Education Protocol

(Review and approval of animal experiment protocol or education protocol)

Article 12

When conducting animal experiments and related activities, the Principal Investigator
or the Principal Instructor shall draft an animal experiment protocol or education
protocol, submit the protocol to the President through the Manager, and receive
approval before beginning the animal experiment or related activity.

2 The President shall request that the Committee reviews the protocol and then
approve or deny the animal experiment protocol or education protocol concerned.

3 The President shall inform the Principal Investigator or Principal Instructor
concerned of the decision through the Manager.

4 An animal experiment protocol or education protocol approved by the Committee shall

be valid within three academic years.

(Change of animal experiment protocol or education protocol)
Article 13
The provisions of the previous Article apply in cases where changes are made to an

animal experiment protocol or education protocol.

(Report for cancellation or completion of animal experiment and related activities)
Article 14

The Principal Investigator or Principal Instructor shall report the cancellation or
completion of animal experiments and related activities to the President through the

Manager on the designated form.

(Recommendation for cancellation of animal experiments and related activities)

Article 15

The Committee can examine the situation regarding an animal experiment protocol or
education protocol approved in compliance with the second paragraph of Article 12 and
report or provide advice to the President, as required.

2 The President may recommend cancellation of the animal experiments and related
activities concerned in cases where a decision to conduct them is inappropriate, based

on the report or advice referred to in the preceding paragraph.
Chapter 6. Facilities

(Application and approval for establishing Facilities)
Article 16
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The Manager shall submit an application with the designated form for an
establishment and shall request the approval of the President for establishing or
changing a Facility for the care and management or Laboratory.

2 The President shall ask the Committee to review the application and then the
President shall approve or deny the establishment or change of Facility for care and
management or Laboratory concerned.

3 The President shall inform the Manager of the decision.

4 A Facility for the care and management or Laboratory approved in compliance with

this Article is valid for a time period decided by the President.

(Maintenance and improvement of Facilities)

Article 17

The Manager shall implement maintenance and improvements of Facilities for the
proper management of laboratory animals and for conducting animal experiments and

related activities.

(Notification of closing Facilities)

Article 18

In the event that Facilities are closed, the Manager shall submit an application with a
designated form for closing in advance.

2 The Manager shall endeavor to transfer the animals present to other facilities for care

and management, in cooperation with the Principal Investigator, as required.

Chapter 7. Conduct of Animal Experiments and Related Activities
Article 19
When conducting animal experiments and related activities, animal experiment
researchers shall observe the items below, in addition to Related Ordinances.
(i) Conducting animal experiments and related activities in Facilities maintained
appropriately.
(i) Observing items below, so as not to subject laboratory animals to unnecessary pain,
and observing items mentioned in the protocol.
a) Use of appropriate anesthetics and analgesics.
b) Proper postoperative management after surgical procedures.
¢) Consideration of the timing of the termination of an experiment with pain,
based on a humane endpoint.
(i) Conducting genetic engineering experiments; animal experiments using

radioactive materials or radiation; experiments using poisons, deleterious
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substances, or psychotropic drugs; and animal experiments using pathogenic
agents or hazardous chemicals in compliance with the Law Concerning the
Conservation and Sustainable Use of Biological Diversity through Regulations on
the Use of Living Modified Organisms (Law No. 97, 2003) and related laws and
ordinances, the regulations for safety management of genetic engineering
experiments in Tohoku University (Regulation No. 38, 1981), and related
regulations of the University.
(iv) Making an effort to acquire the skills required for the experiment in advance.
(v) Conducting highly invasive, major surgery under the guidance of a specialist with
relevant experience.
2 An animal experiment researcher shall take the items below into consideration for
canceling or completing an experiment.
(i) Selecting proper procedure of euthanasia, to cause as little pain as possible and
not to cause distress to other animals in the laboratory.
(i) Taking proper measures with carcasses of laboratory animals, so as not to have

any adverse influence on human health or the environment.

(Entrustment of operations)

Article 20

In cases where the conduct of animal experiments and related activities is entrusted to
other institutions, the Principal Investigator shall ensure that the animal experiment
and related activities are performed at the institution concerned in accordance with the
Fundamental Guidelines and guidelines for animal experiment and related activities

enacted by other government ministries and agencies.

Chapter 8. Care and Management of Laboratory Animals

(Preparation of a manual)

Article 21

The Manager and Laboratory Animal Manager shall prepare a manual on the care and
management of laboratory animals and make it available to animal experiment

researchers and animal technicians.

(Introduction of laboratory animals)

Article 22

The Laboratory Animal Manager shall require a Principal Investigator to obtain
laboratory animals exclusively from institutions managed properly, based on Related

Ordinances.
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2 The Laboratory Animal Manager shall institute appropriate quarantine measures
and isolation in the introduction of laboratory animals.
3 The Laboratory Animal Manager shall take measures for the acclimatization of

laboratory animals to the conditions of care and management, as required.

(Care and management of laboratory animals)

Article 23

The Laboratory Animal Manager, efc. shall supply the animals with food and water, as
appropriate to the physiology, ecology, and behavior of the animals.

2 When caring for and managing different animal species or numerous laboratory
animals in the same facilities, the Laboratory Animal Manager, etc. shall accommodate

animals taking into consideration this combination.

(Preservation of the health and safety of laboratory animals)

Article 24

The Laboratory Animal Manager, etc. shall observe the standards of care and
management and endeavor to preserve the health and safety of laboratory animals.

2 The Laboratory Animal Manager, etc. shall conduct necessary health management to
prevent laboratory animals suffering injuries unrelated to the objective of an animal
experiment or from contracting a disease.

3 The Laboratory Animal Manager, etc. shall provide animals with appropriate
treatment in the event of injury or disease unrelated to the objective of an animal

experiment.

(Retention and report of records)

Article 25

The Manager, etc. shall prepare and retain record books related to laboratory animal
sources, rearing history, history of disease, and rearing environment.

2 The Manager shall submit a report annually about the conditions of care and

management of laboratory animals to the President.

(Provision of information on transferring of laboratory animals)

Article 26

In cases of the transfer of laboratory animals, the Manager, etc. shall provide
information concerning the animals’ characteristics, care and management methods for
the animals, and infectious diseases to the transferee.

2 In cases of the transfer of genetically modified laboratory animals, the Manager, etc.
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shall provide information to the transferee based on the “Law Concerning the
Conservation and Sustainable Use of Biological Diversity through Regulations on the

Use of Living Modified Organisms.”

(Transport)

Article 27

In cases of transporting laboratory animals, the Manager, efc. shall observe the
standards of care and management and endeavor to take care of both the health and

safety of the laboratory animals, preventing any hazard to humans.

Chapter 9. Safety Management

(Prevention of hazard to humans from laboratory animals)

Article 28

In cases of animal experiments involving materials that may pose a physical or
chemical risk or that involve pathogens, the animal experiment researcher shall secure
appropriate facilities or equipment necessary for safety.

2 The Manager shall implement measures for the prevention of infection or bites by
laboratory animals and shall implement necessary measures at the time of any accident.
An emergency medical system enabling prompt emergency measures by a physician in
the case of accidents shall be established.

3 In cases of care and management of poisonous animals, such as poisonous snakes, the
Manager shall establish necessary provisions for the prevention of injury or harm to
humans based on standards of care and management.

4 The Manager shall implement appropriate measures to prevent people not involved in
the care and management of laboratory animals or in animal experiments from coming

into contact with laboratory animals.

(Measures when laboratory animals escape)

Article 29

The Manager shall establish methods and equipment for the recapture of any
laboratory animals that escape.

2 In cases in which the escape or theft of laboratory animals is discovered, the animal
experiment researcher and animal technician shall endeavor to search for and
recapture the animals. If the laboratory animals are genetically modified animals or
animals that might injure or cause harm to humans, the animal experiment researcher
and animal technician shall inform the Manager through the Principal Investigator or

Laboratory Animal Manager as soon as possible.
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3 If the Manager receives such a notification, the Manager shall take necessary
measures, promptly report the matter to the President, and contact the relevant

authorities.

(Dealing with emergencies)

Article 30

The Manager shall draw up plans beforehand related to measures to be implemented in
the event of an emergency such as an earthquake or fire and shall familiarize relevant
persons with them.

2 In an emergency situation, the Manager shall endeavor to protect laboratory animals

and to prevent injury or harm to humans due to the escape of laboratory animals.

Chapter 10. Education and Training
Article 31
The President requests that the Committee provides education and training about the
1items mentioned below for Laboratory Animal Manager, etc.
(i) Related Ordinances and regulations established by the University.
(i1) Basic items related to methods for animal experiments and related activities.
(iii) Basic items related to the care and management of laboratory animals.
(iv) Items related to safety assurance and safety management.
(v) Ttems related to the proper conduct of animal experiments and related activities.
2 The Committee shall record the dates of instruction, educational content, and the

names of the instructor and those receiving instruction, and shall retain such records.

Chapter 11. Self-inspection, Assessment, and Verification

Article 32

The President requires that the Committee periodically conducts inspections and
assessments (“self-inspections and assessments”) to determine whether the situation
regarding the animal experiments and related activities in the University complies with
Related Ordinances and this Regulation.

2 The Committee shall implement self-inspections and assessments and shall report its
findings to the President. The Committee may require the Manager to present data on
the situation regarding animal experiments and related activities.

3 The President shall endeavor to have the results of self-inspections and assessments

verified by persons or agencies outside the University.
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Chapter 12. Public Disclosure of Information
Article 33
The President shall publicly disclose information on the conduct of animal experiments

and related activities at the University every academic year.

Chapter 13. Miscellaneous Provisions

(Animal experiments and related activities on animals except mammalian, avian or
reptilian species)

Article 34

In cases of animal experiments and related activities on animals except mammalian,
avian, or reptilian species being cared or managed at the University, the Manager shall
ensure the proper conduct of animal experiments and related activities based on this

Regulation.

(Miscellaneous provisions)
Article 35
The President shall provide necessary rules regarding the proper conduct of animal

experiments and related activities not covered by provisions in this Regulation.

Additional Provisions
1. The Regulation (the first version) shall come into force on October 1, 2007.

The Regulation (the second version) shall come into force on April 1, 2011.

2. The provisions of Article 12 shall be applied to animal experiments and related

activities conducted after such date.

3. Animal experiment protocol or education protocol related to animal experiments and
related activities conducted on the preceding day of the effective date of this Regulation
(“the effective date”) and continued on or after the effective date shall be deemed to have
been applied under the provision of the Paragraph 1 of Article 12 and have been
approved under the provisions of the Paragraph 2 of the same Article. In this case, the
valid period of the animal experiment protocol or education protocol that is deemed to
have been approved (“deemed approved plan”) is until March 31, 2008, notwithstanding
the provision of Paragraph 4 of Article 12, and report for the cancellation or completion
of the animal experiments and related activities or education concerned is not required,

notwithstanding the provision of Article 14.
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4. Facilities established on the day preceding the effective date may continue from the
effective date to March 31, 2008, without the approval based on the provisions of Article
16.

Supplementary provisions:

The regulations were revised on March 31st, 2011.
The regulations were revised on May 8th, 2012.
The regulations were revised on March 234, 2015.

The regulations were revised on April 27th, 2021

(Translated by Terada, Okano and Kasai on July 2009)
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Commentary 6

Humane Endpoint

The humane endpoint refers to the timing of termination of an experiment (in
other words, the timing of the application of euthanasia procedures) to release a
laboratory animal from severe pain and suffering. It is a term used in contrast to
“death” as an endpoint that is used in protocols of animal experiments where the
experiment continues until the animal’s death.
* As a rule, euthanasia procedures should be available for termination of animal
experiments.
* At the final stage of an animal experiment or when analgesics, sedatives or other
agents do not provide relief, euthanasia procedures should be performed to release the
laboratory animal from pain and suffering (one pain relief method).
* Indications of when humane endpoint is applicable include food and water intake
difficulties, moribund symptoms (self-injurious behavior, abnormal posture, respiratory
disorders, vocalization, etc.), abnormal appearance over a prolonged period with no

visible indications of recovery (diarrhea, bleeding, soiled genital area, etc.), weight loss
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(20% or more over several days), and marked increase in tumor size (10% or more of
body weight).

* Reference should be made to pertinent international guidelines for details concerning
determination of the humane endpoint.

* When conducting animal experiments in which the degree of pain and suffering is
high, such as lethal toxicity studies, infection experiments and radiation experiments,
the principal investigator should examine setting of the humane point in the planning

stage of the animal experiment.
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Ministry of Education, Culture, Sports, Science and Technology, Notice No. 71
Fundamental Guidelines for Proper Conduct of Animal Experiment and Related Activities in
Academic Research Institutions under the jurisdiction of the Ministry of Education, Culture, Sports,
Science and Technology are provided as follows.

June 1, 2006
Kenji Kosaka

Minister of Education, Culture, Sports, Science and Technology Fundamental Guidelines for
Proper Conduct of Animal Experiment and Related Activities in Academic Research Institutions
under the jurisdiction of the Ministry of Education, Culture, Sports, Science and Technology

Preamble

A scientific understanding of the biological activities of living organisms on the planet is essential
for the solution of many issues, including human welfare, and conservation and restoration of the
environment. Animal experiments and related activities are necessary and unavoidable for gaining
scientific insights into the biological activities of living organisms, but they must be performed
properly taking into consideration the welfare of the animals. To ensure the appropriateness of
animal experiments, efforts have been made in academic research institutions to establish and
implement institutional guidelines on animal experimentation, through establishment of institutional
animal experiment committees which conform to the Notice of “Animal Experimentation in
Universities and Similar Institutions.” (Director General, Science and International Affairs Bureau,
Ministry of Education, May 25, 1987). In the future, animal experiments and related activities are
expected to continue, in order to facilitate advancement of the life sciences and the development of
medical treatments and other technologies. Since then, the Law for Partial Amendment of the Law
for the Humane Treatment and Management of Animals (Law No. 68, 2005) was promulgated in
June 2005. In this Law, in addition to the provision of Refinement (i.e., techniques to reduce pain
and distress to animals used, while still allowing attainment of the scientific objective) of the
so-called 3R principles of animal experiment and related activities, the provisions of Replacement
(i.e., substituting animals with non-animal research methods, while still allowing attainment of the
scientific objective) and Reduction (i.e., minimizing the number of animals used, while still
allowing attainment of the  scientific objective) were included.

With these changes in the circumstances surrounding animal experiment and related activities, it
is important for Academic Research Institutions to perform  properly animal experiment and related
activities not just out of scientific necessity, but also with consideration of both the scientific
rationale and the welfare of the animal, pursuant to the provisions of the Law for the Humane
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Treatment and Management of Animals (Law No. 105, 1973; “the Law” hereinafter), as well as
Standards Relating to the Care and Management of Laboratory Animals and Relief of Pain (Notice
No.88 of the Ministry of the Environment dated April 28, 2006; “Care and Management
Standards” hereinafter).
On the basis of the current state of affairs, these Fundamental Guidelines for Proper Conduct of
Animal Experiment and Related Activities in Academic Research Institutions (“the Fundamental
Guidelines” hereinafter) are provided to ensure proper conduct of animal experiments and related
activities.
Article 1 Definitions
The following terms used in the Fundamental Guidelines are defined below:
(1) Animal experiments and related activities
Utilization of animals for education, testing, research and development, manufacture of biological
products, or other scientific purposes.
(2) Laboratory animals
Animals of mammalian, avian or reptilian species, reared or maintained in facilities of academic
research institutions, for use in animal experiments and related activities.
(3) Academic Research Institutions
Any of the following institutions where testing, research or development are performed, in science,
technology, or for academic research:
(i) Universities
(ii) Inter-University Research Institute Corporation
(iii) Colleges of Technology
(iv) Facilities and institutions under the jurisdiction of the Ministry of Education, Culture, Sports,
Science and Technology
(v) Independent Administrative Institutes (limited to those under the jurisdiction of the Ministry
of Education, Culture, Sports, Science and Technology; excluding the Independent Administrative
Corporation Institute of National Colleges of Technology)
(vi) Corporations established pursuant to the provisions of Article 34 of the Civil Code (Law No.
89 1896) (limited to those under the jurisdiction of the Ministry of Education, Culture, Sports,
Science and Technology)
(4) Animal experiment protocol
Protocol for conduct of animal experiment or related activities.
(5) Animal experiment researcher
Individual performing the animal experiment or related activities.
(6) Principal investigator
The animal experiment researcher who is responsible for all activities concerning the animal
experiment and related activities.
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Article 2 Responsibilities of the director of the academic research institution
1. Responsibilities of the director of the academic research institution
The director of the academic research institution bears ultimate responsibility for conduct of
animal experiments and related activities in the institution. The director shall establish the
institutional animal experiment committee, establish the institutional regulations specified in Item
2 below, approve the animal experiment protocols, comprehend the results of the animal
experiments performed based on the protocol, and implement any other necessary measures
required for proper conduct of animal experiments and related activities.
2. Establishment of institutional regulations  The director of the academic research institution
shall establish the institutional regulations (“Institutional regulations” hereinafter) specifying
methods for the maintenance and management of animal experimentation facilities, as well as
methods for proper conduct of animal experiments and related activities, pursuant to the provisions
of the Law, Care and Management Standards, the Fundamental Guidelines, and other laws and
ordinances (including notices, the same hereinafter) concerning animal experiments and related
activities.
3. Approval of animal experiment protocols  The director of the academic research institution
shall have the principal investigator submit the animal experiment protocol prior to the start of the
animal experiment and related activities, and shall approve or reject the submitted animal
experiment protocol after a review by the Institutional Animal Experiment Committee.
4. Comprehension of the results of the animal experiment and related activities.  After completion
of the experiment, the director of the academic research institution shall receive the report of results
of the experiment performed according to the animal experiment protocol, and shall implement
whatever measures are necessary for improvement in the proper conduct of the animal experiment

and related activities, as required.

Article 3 Institutional Animal Experiment Committee
1. Establishment of the Institutional Animal Experiment Committee
The director of the academic research institution shall establish the Institutional Animal Experiment
Committee.
2. Roles of the Institutional Animal Experiment Committee

The Institutional Animal Experiment Committee shall have the following duties.

(i) Upon a request from the director of the academic research institution, the Committee shall
review the animal experiment protocol submitted by the principal investigator to determine
whether it complies with the Law, Care and Management Standards, the Fundamental Guidelines
concerning animal experiment and related activities, and the Institutional regulations, and shall
report the results of the findings to the director of the institution.

(i) The Committee receives a report from the director of the academic research
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institution of the results of the animal experiments performed according to the animal experiment
protocol, and shall give advice as required.
3. Membership of the Institutional Animal Experiment Committee
The Institutional Animal Experiment Committee shall consist of members who are appointed

from the following individuals by the director of the academic research institution, with
consideration given to achieve appropriately the roles of the Committee.

Q) Individuals with excellent knowledge and experience regarding animal
experiments and related activities.
(i) Individuals with excellent knowledge and experience regarding laboratory animals.
(iii) Individuals with scholarship and experience.

Avrticle 4 Conduct of animal experiments and related activities
1 Assurance of scientific rationale
The principal investigator shall prepare the animal experiment protocol and shall properly
perform the animal experiment and related activities, based on the following items, from the
standpoint of assuring the reliability of data obtained from the animal experiment and related
activities.
(1) Selection of proper methods for the animal experiment and related activities
The animal experiment and related activities shall be performed by selecting the proper methods
based on the following items.
(i) Use of alternative methods (Replacement)

In the animal experiments and related activities, consideration must be given to the proper use
of laboratory animals by replacing laboratory animals with other research materials where
possible, while still allowing attainment of the scientific objective.

(ii) Selection of laboratory animals (Reduction)

In the animal experiments and related activities, consideration must be given to the
appropriate use of laboratory animals by reducing the number of animals used to as few as
possible, while still allowing attainment of the scientific objective. In these cases, it is necessary
to consider the selection of laboratory animal species appropriate for the purpose of the animal
experiment and related activities, the number of laboratory animals which will determine the
accuracy and reproducibility of the results of the animal experiment, the genetic and
microbiological quality, and the rearing conditions.

(iii) Reduction of pain (Refinement)

In the animal experiments and related activities, methods must be employed which cause as
little pain and distress as possible to the laboratory animals, while still allowing attainment of
the scientific objective, based on the Law and Care and Management Standards.
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(2) Facilities and equipments for animal experiment and related activities
Animal experiments and related activities shall be conducted using appropriately maintained and
managed facilities and equipment.

2. Animal experiments and related activities that require special attention concerning safety
management
The director of the academic research institution shall consider the following items when
animal experiments and related activities are to be performed which require special attention
concerning safety management.

(i) When animal experiments and related activities are to be conducted which involve physical
or chemical agents or pathogens, or which may affect the safety or health of humans or the
surrounding environment, special attention to assurance of safety and maintenance of the
health of the animal experiment researchers must be paid, while still properly maintaining
facilities and equipment in the academic research institution.

(ii) The facilities and equipment shall be maintained so that the laboratory animals are not

harmed by contamination of the rearing environment, while consideration shall also be given to

maintenance of the health of the laboratory animals by implementing quarantine or other
measures as required.

(iii) When animal experiment and related activities that might affect the ecosystem are to be

performed, such as animal experiments or related activities using genetically modified animals,

special attention shall be given to prevention of escape or other undesirable events of the
genetically modified animals, while facilities and equipment in the academic research institution

shall be managed properly.

Article 5 Rearing and maintenance of laboratory animals

Rearing and maintenance of laboratory animals in the animal experiment and related activities
shall be performed properly from the standpoints of both scientific rationale and animal welfare,
based on the Law and Care and Management Standards.

Article 6 Miscellaneous Provisions
1. Conduct of education and training

The director of the academic research institution shall ensure that education and training are
provided to animal experiment researchers and workers who engage in the rearing and
maintenance of laboratory animals (“animal experiment researchers and workers” hereinafter),
with the aim of guaranteeing that animal experiment researchers and workers shall acquire the
basic knowledge required for the proper conduct of animal experiments and other activities, and
for the proper rearing and maintenance of laboratory animals. The director shall also implement
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any other necessary measures to improve the level of skills and professionalism of animal
experiment researchers and workers.
2. Self-inspections, evaluation and verification of compliance with the Fundamental Guidelines
To assure transparency concerning the conduct of animal experiments and related activities, the
director of the academic research institution shall periodically implement self-inspections and
evaluations of compliance with the Fundamental Guidelines for the animal experiments and
related activities in the institution. Furthermore, the director shall endeavor to have the results
of these self-inspections and evaluations verified by a third party, independent of the research
institution concerned.
3. Public disclosure of information ~ The director of the academic research institution shall publicly
disclose information regarding the animal experiments and related activities in the institution (e.g.,
Institutional regulations, self-inspections and evaluations regarding animal experiments and related
activities, results of verification by a third party independent of the institution concerned, and
conditions of rearing and maintenance of laboratory animals) through the Internet, distribution of

annual reports or by other appropriate means, approximately once a year.
Supplementary Provision The Fundamental Guidelines shall come into effect beginning June 1,

2006.

(Reserch Promotion Bureau, Life Sciences Divisions)
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International Guiding Principles For Biomedical Research Involving Animals
December 2012
Council for International Organizations for Medical Science

And The International Council of Laboratory Animal Science

PREAMBLE

The International Guiding Principles for Biomedical Research Involving Animals has
been the framework for the development of laws, policies, and guidelines for over 25
years. When the Guiding Principles were written in 1985, the profession of laboratory
animal medicine and science was still establishing best practices and standards of care.
Over the years, many of these practices and standards have become ingrained in the
oversight structure of numerous countries. Since the publication of the original
Guidinng Principles, the scope of animal research has expanded significantly, numerous
technological advancements have occurred, and societal attention to the welfare of
research animals has increased. This evolution has prompted an update and expansion
of the focus of the Guiding Principles to address contemporary issues facing scientists

when animals are used for research and education.

The revised International Guiding Principles for Biomedical Research Involving
Animals is the result of a partnership between the Council for International
Organizations for Medical Science (CIOMS) and the International Council of
Laboratory Animal Science (ICLAS) was formed to update the Guiding Principles.
These international organizations have a common mission of advancing international
collaboration in biomedical sciences. The revised document is the result of an
international collaboration of scientists, veterinarians, and other experts whose ideas
and suggestions were gathered from more than 10 different meetings held in
conjunction with several scientific conferences around the world over a period of more
than 3 years. Discussions were based on the Statements of Principles for the Use of
Animals from over 30 professional societies, organizations, and countries. The working
group had an international and interdisciplinary membership representing several

pivotal stakeholder professional organizations.

The revised International Guiding Principles for Biomedical Research Involving
Animals reflect congruence with the more specific guidance offered by other national
and international agencies. These Guiding Principles will be a touchstone for countries

with emerging research and teaching programs that use animals in developing a
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framework of responsibility and oversight to ensure the appropriate use of animals.
They may also serve as an international benchmark for countries with well-developed
animal-based research programs. As noted in 1985, there are varying approaches in
different countries to the use of animals for research, testing and teaching purposes. By
applying the these Guiding Principles and other documents with more specific
standards of care, each country can develop a detailed system of guidelines or

regulations that is commensurate with national customs and social practices.

The use of animals in research, education and testing is an essential component of the
addvancement of our understanding about human and animal function. This knowledge
is important for advancing human and animal health and welfare through disease
prevention and cures, new treatments, and drug and device development. The scientific
community, understanding that using animals is a privilege entrusted by society,
remains commmitted to ensuring the health and welfare of animals as an integral

consideration when animals are used for these purposes.

The following principles should be used by the international scientific community to
guide the responsible use of vertebrate animals in scientific and/or educational

activities.

I. The advancement of scientific knowledge is important for improvement of human
and animal health and welfare, conservation of the environment, and the good of society.
Animals play a vital role in these scientific activities andd good animal welfare is
integral to achieving scientific and educational goals. Decisions regarding the welfare,
care, and use of animals should be guided by scientific knowledge and professional
judgment, reflect ethical and societal values, and consider the potential benefits and the

impact on the well-being of the animals involved.

II. The use of animals for scientific and/or educational purposes is a privilege that
carries with it moral obligations and responsibilities for institutions and individuals to
ensure the welfare of these animals to the greatest extent possible. This is best achieved
in an institution with a culture of care and conscience in which individuals working
with animals willingly, deliberately, and consistently act in an ethical, humane and
compliant way. Institutions and individuals using animals have an obligation to
demonstrate respect for animals, to be responsible andd accountable for their decisions
and actions pertaining to animal welfare, care and use, and to ensure that the highest

standards of scientific integrity prevail.
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III.  Animals should be used only when necessary and only when their use is
scientifically and ethically justified. The principles of the Three Rs — Replacement,
Reduction and Refinement — should be incorporated into the design and conduct of
scientific and/or educational activities that involve animals. Scientifically sound results
and avoidance of unnecessary duplication of animal-based activities are achieved
through study and understanding of the scientific literature and proper experimental
design. When no alternative methods, such as mathematical models, computer
simulation, in vitro biological systems, or other non-animal (adjunct) approaches, are
available to replace the use of live animals, the minimum number of animals should be
used to achieve the scientific or educational goals. Cost and convenience must not take

precedence over these principles.

IV. Animals selected for the activity should be suitable for the purpose and of an
appropriate species and genetic background to ensure scientific validity and
reproducibility. The nutritional, microbiological, and general health status as well as
the physiological and behavioral characteristics of the animals should be appropriate to
the planned use as determined by scientific and veterinary medical experts and/or the

scienntific literature.

V. The health and welfare of animals should be primary considerations in decisions
regarding the program of veterinary medical care to include animal acquisition and/or
production, transportation, husbandry and management, housing, restraint, and final
disposition of animals, whether euthanasia, rehoming, or release. Measures should be
taken to ensure that the animals’ environment and management are appropriate for the

species and contribute to the animals’ well-being.

VI. The welfare, care, and use of animals should be under the supervision of a
veterinarian or scientist trained and experienced in the health, welfare, proper
handling, and use of the species being maintained or studied. The individual or team
responsible for animal welfare, care and use should be involved in the development and
maintenance of all aspects of the program. Animal health and welfare should be
continuously monitored and assessed with measures to ensure that indicators of
potential suffering are promptly detected and managed. Appropriate veterinary care

should always be available and provided as necessary by a veterinarian.

VII. Investigators should assume that procedures that would cause pain or distress in

human beings cause pain or distress in animals, unless there is evidence to the contrary.
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Thus, there is a moral imperative to prevent or minimize stress, distress, discomfort,
and pain in animals, consistent with sound scientific or veterinary medical practice.
Taking into account the research and educational goals, more than momentary or
minimal pain and/or distress in animals should be managed and mitigated by
refinement of experimental techniques and/or appropriate sedation, analgesia,
anesthesia, non-pharmacological interventions, and/or other palliative measures
developed in consultation with a qualified veterinarian or scientist. Surgical or other

painful procedures should not be performed on unanesthetized animals.

VIII. Endpoints and timely interventions should be established for both humane and
experimental reasons. Humane endpoints and/or interventions should be established
before animal use begins, should be assessed throughout the course of the study, and
should be applied as early as possible to prevent, ameliorate, or minimize unnecessary
and/or unintended pain and/or distress. Animals that would otherwise suffer severe or
chronic pain, distress, or discomfort that cannot be relieved and is not part of the
experimental design, should be removed from the study and/or euthanized using a

procedure appropriate for the species and condition of the animal.

IX. Tt is the responsibility of the institution to ensure that personnel responsible for
the welfare, care, and use of animals are appropriately qualified and competent through
training and experience for the procedures they perform. Adequate opportunities should
be provided for on-going training and education in the humane and responsible
treatment of animals. Institutions also are responsible for supervision of personnel to

ensure proficiency and the use of appropriate procedures.

X. While implementation of theese Principles may vary from country to country
according to cultural, economic, religious, and social factors, a system of animal use
oversight that verifies commitment to the Principles should be implemented in each
country. This system should include a mechanism for authorization (such as licensing or
registering of institutions, scientist, and/or projects) and oversight which may be
assessed at the institutional, regional, and/or national level. The oversight framework
should encompass both ethical review of animal use as well as considerations related to
animal welfare and care. It should promote a harm-benefit analysis for animal use,
balancing the benefits derived from the research or educational activity with the
potential for pain and/or distress experienced by the animal. Accurate records should be
maintained to document a system of sound program management, research oversight,

and adequate veterinary medical care.
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Appendix 2
Categories of Biomedical Experiments Based on
Increasing Ethical Concerns for Non-human Species
Scientists Center for Animal Welfare (SCAW)
(Laboratory Animal Science. Special Issue : 11-13, 1987)
Category A

Experiments involving either no living materials or use of plants, bacteria, protozoa,
or invertebrate animal species.
(Examples and Comments)
Biochemical, botanical, bacteriological, microbiological, or invertebrate animal studies,
tissue cultures, studies on tissues obtained from autopsy or from slaughterhouse, studies
on embryonated eggs. Invertebrate animals have nervous systems and respond to
noxious stimuli, and therefore must also be treated humanely.
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Category B

Experiments on vertebrate animal species that are expected to produce little or no
discomfort.
(Examples and Comments)
Mere holding of animals captive for experimental purposes; simple procedures such as
injections of relatively harmless substances and blood sampling; physical examinations;
experiments on completely anesthetized animals which do not regain consciousness;
food/water deprivation for short periods (a few hours) ; standard methods of euthanasia
that induce rapid unconsciousness, such as anesthetic overdose or decapitation preceded
by sedation or light anesthesia.

Category C

Experiments that involve some minor stress or pain (short-duration pain) to vertebrate
animal species.
(Examples and Comments)
Exposure of blood vessels or implantation of chronic catheters with anesthesia; behavioral
experiments on awake animals that involve short-term stressful restraint;maternal
deprivation with substitution of punitive surrogates; immunization employing Freund's
adjuvant; noxious stimuli from which escape is possible; surgical procedures under
anesthesia that may result in some minor post-surgical discomfort. Category C procedures
incur additional concern in proportion to the degree and duration of unavoidable stress or
discomfort.

Category D

Experiments that involve significant but unavoidable stress or pain to vertebrate animal
species.

(Examples and Comments)

Deliberate induction of behavioral stress in order to test its effect; major surgical
procedures under anesthesia that result in significant post-operative discomfort;
induction of an anatomical or physiological deficit that will result in pain or distress;
application of noxious stimuli from which escape is impossible; prolonged periods (up
to several hours or more) of physical restraint; induction of aggressive behavior leading
to self-mutilation or intra-species aggression; procedures that produce pain in which
anesthetics are not used, such as toxicity testing with death as an end point; production
of radiation sickness, certain injections, and stress and shock research that would result
in pain approaching the pain tolerance threshold, i.e. the point at which intense
emotional reactions occur. Category D experiments present an explicit responsibility on
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the investigator to explore alternative designs to ensure that animal distress is
minimized or eliminated.

Category E

Procedures that involve inflicting severe pain near, at, or above the pain tolerance
threshold of unanesthetized, conscious animals.

(Examples and Comments)

Use of muscle relaxants or paralytic drugs such as succinylcholine or other curariform
drugs used alone for surgical restraint without the use of anesthetics; severe burn or
trauma infliction on unanesthetized animals; attempts to induce psychotic-like behavior;
Killing by use of microwave ovens designed for domestic kitchens or by strychnine;
inescapably severe stress or terminal stress. Category E experiments are considered
highly questionable or unacceptable irrespective of the significance of anticipated
results. Many of these procedures are specifically prohibited in national policies and
therefore may result in withdrawal of federal funds and/or institutional USDA
registration.
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X, MR OBRRICERT 260 THY | SIREDOT KLUy JAT RL FU VR
HWENTWD, £z, U L2 ATERFEWE (b M &4 23mERgEbns 7 r—7
2B) LI TVWD Z G, RS 28I TE 2T The <, IFREER
B WfaRE ~OfBMES H VAR CE 2, b LILOIKAITIEFER B &2 EK T 5
ZEMTET, UL FEHWDGEICIR. FROY A7 2, W RD b IR B
N EEIWIEIRT 7 FERAWS R EREEDOREME L L TR XETH D,

bz Enn, RYHMEREMEZESTIE, VX 22 iBs LTHERT2
Z EXRRR 72 BRI SRV R D GRS B 720,

4) STFILI—TI

VEFNT =T )L BIKMEERERH Y | T eEAE RO TR TH L Z L L H)
PNk LT b RGERIEIEDS Ry (e, R /3 WR OISR BIR R DJRR & 72 %) &
IMENDH D, 20D BKTHEMAETHRMSE L LT L A LA S TR,
SHIZEREME LTHRES TV RN, o TRFEWERGHEZESTIZ, V=F
N —T NV EEH RS UCHERT 5 2 SIIFRRIZR B R 2O R Y B b, £
7o, B OFERZIRE L2V | RICANTHRRL S T 2RIZER T 2B8ENNHDH T &
MO, ZREFEAEBO HHJTHEHT 5 Z LITTE R0,

2. ¥Ry FOESKEE

T o BEERG - BTAE VL D IBREME S OVZZEBEIEIZ DWW TIE, 102 SRSz,
(1) ESTRER
* “FRIROMEE (BB AT RV U+ XY T AHEABRT ML T 7 ) —)L)

(REY T LMIEEHRETH DO CTRHELREHEN/LETH D)

-~ AH

WEE AT R 0. 3mg/kg+t 2 X T bdmg/keHBEAEE T NV T 7 ) —/Ubmg/kglZ 72 5 &
INTHEF AR TN L, BEIENDHANICE ST 2, 20T 1 RERIE & O RERS A1
RFTE D,
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EEEOFEH]  HFEAT FIPY (Ef% K b—b - JFUREE Img/ml) 0. 75ml+ &> F
L (Fgih4 RV B A - BRI Smg/ml) 2ml B AEE Y MV 7 ) —v (FEshA - hL 7
7 —/b « R Smg/ml) 2. 5ml A VRS K AR L C25mlic %, Z DIRGEREZ~ 7 AL
F10g%47290. Iml, IEFEAHANICEET 5,

MRS K - TER ZR K Th ) RIFREE e BN B IRE STV 5,

-7 v A

Wl A5 F 20, 16mg/kgt X & T L2mg/kgHBEABE T SV 7 / —)12. bmg/kgll 72
D EITERAARTHERT 5, T bbby APICHR L cEmiksy, BRHHAKTEHIZ2
BANT D2 L CHEATE 2, BENLTFHRNICEET 5,

* IR A R O FE A

T F A — b (atipamezole) I EAMK 27 KLV U RIEFEHETHY | ERAT
NIV o, BRIEROMBIER Z7R7, fmslEr v Fex L,

EARNZIIAT IV kb EEFEE (v U :0.3mg/kg. 7 v 10. 15mg/kg) ZJEENF
TIEANICE G T 2 LB CRIET D, 7 F /3 A Y — V) Z 2723 72 DT, IR
BUIS U CUEBE~ERAHEGET DI L L HRETH D,

* CRRIRGIMEE ORRR ¥ I VXTI UV)

Wler 2 L UBNIRER E R Z T 2 Sk 0 ERICERT 2 5A I3 ERRmE LY
BRI FE# S F Rt 2 BT D LR H 5, 15~3047 DIRWVEEFRZ2 U LIV HRERR BB
HNDHT=D, MUBEICHIA SN TWD 2, EmEmc bERTE 5, g ¥ I VBT
IRBRREEICIZE S, XL 7V 0D a7 Rt U U/ RESER & T2 2
LT XY W AR S VT ANVEHRRBRIREDN G B LD, ¥ TV VICAT
FNIVUTHRBROIERABE NS, WTHLTORIEDOTZODT F /32— VEGI3HR
Th D,

v U2
R r % X R T VL =80~100mg/kg+10mg/kgll 72 5 X O (S K THABR L,
MEENIE 59 5%,

EEEOFRG] - &2 T — (Bl 2 3057 8mg/mlah) kT x— (XTI
223, 3mg/mlEA) TEHAK= 2:0.6:12.40FEETRA L, ~ 7 AAE10gH 720 0. 12ml
ZIEENEE -3 5,

-7y M
HlRr 2 X U HRER T V0 =90mg/kg+10mg/ kel /e D X O IZIRE L. BIENKET 2,
FEEEOMEW] : r 2T — (WhEr % I 57 8mg/mlE&H) kT 72— (R TY
>23.3mg/mlEA) =18 : bOEIGTRA L., 7 v MEEL00g&H 721 0. 23ml & IEENF G-
Do
* FF R H—)L
#5430 ~40mg/kg TH~ 1057 DIERFIIHRE G DD, FIRNIR G TH 5. MAEFIHIR
H9 2 ERREEN O THEENSLETH D, TNEEICERIER T2V,
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(2) W ARRER
¥V TNT L BRTNT A

W N PRI 3 e R 2 S~ R . BRI o & TR EE I DWW CORREI R
5C, R CRIET 2R BT Th 5, IS/ NEM B O ABRE 853 IR 58 &
NTHY, BEIEHTES, v 7 —HRZZERE W, RALERIC L0 B ERRED
W AR SE 2 4G T2, MAIA~b% DL TEA L, K12~3% THERF T 5, EHRASE
D120, WAREERICHERE LTz ) — R a— 205D &L, i, NEEEE vz
Y UART v FOKETE OB FENHRE SN TWD, REBERSWIGEITERE L
DOPFABHELE S D,

FLREE] ORREETIX, MR AE S 2 & & TE 2, FREHEICBAEHR & & X W ARRERIE A L
HZFEED, EOLIZEHOBRELEE, BWERYE, EX L TRASED, X, /MY
E— =7 T ATy 7 O50mliE LT = — T IR E RO, WARREEEEZ LA Z F4,
B D EIY TRASE D FIEERROTH S, WTNHIRERENTE V), i
FICBIEEHT20 , WAL THEREGZDBENNGHH 2 L0 5 RIEICHEfh S E 720
ZEREEBNOEBRWVBIENRAIRTH D, £lo, KISHTHITE 2 WEE M )
WEA~OFEIIXEE WA RO B D,

W NPRIE D FERE I B LTIk, [ (W) 248, PERIEE. R 7 FFy o— HoH0IE
i L A OBUEE 2 O TREL~OR B ILHE 25 C 5,

(3) MEOHERVER

FPVHE Y K OWRE NS, WICE 'y MECIRBKEH ., BECR. B0l
A~ 72 EFATT O DR Z MDD, —J7, MBS Y (B X~ v
Z180[1/43. 7w ROOEI/43) | KEREET 2 OITREEOfGERDRETH D, WA
IR 2 E S, WA Em Lz, I ) a0 AR, b (ILE) %T
NIRRT 52 EICEVEIET D Z 03D D0, EFFEECIXEIE LRV, FREEFIZ IR
RIKTZ&E7230T, (RiR~y METRIET 2 Z LB EIO LD,

3. EILEY FDEERKEE

TAE Y NI, MO > I AR 2O B O TEF SN HE < | RIS IR R
THLER I ECEA BRI S ORMEEN A LTV, 2T, BTy MIFAEAND
B m <, N2V VEOERG THRREAEZ LETT 5700, FERABIOZIRRI7Z2
PRI 2 3R U, AT, IR, N OB ZRE T O LERH D,

(1) SESTRREY

FVEy MIFGEDRPNO T, FRfET b1 o OREMFTEEE S K 720, Ziud D
DR EAREOWEE DI 2 PRI L, REIROFEBLZ WA S, B RIRE T BF v
2 EEEPUL . R OERER  MER O RGE S O E OB RN IR S D,
0 LR 5T 15~3043120. 05mg/ke % F2 FiES L CTH <,

* WXL T Vv HIER A 2 2
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T OMIBEDHEILELE Y N OESRR %kbf%@%ﬁéf%é

THIEXRTT VU EENENA0Ng/kg+5mg/kglZ72 D X O IZIRE L. JEERNTERT 2,

* W 2 U+ VT BN

WREET b v o&kb5%, Bl % I 2 bmg/kgd U7 B/ A100mg/keDEIETRA LD
DEFHHRNICEET 5,

(2) R ARREREE

* A TNT L, BRTNVT

_ME®WA PR HELE SN D, O TR SN a & ik, e &R O iR

WX 2B RH LT DHEIR L2, T2 AT AT IZE DT, ¥ VT —H R
@%%mw SALFRIT LV BEIEZR IR O AR 2 4595, H5%DIRETEHAL,
HKI3% THEFFT 2, Vv =&ML L EIT, HONLD. KI3%DIRED I AT ELHHND
ZERAEERL TEL, HEWAZSELZD /) —Xa—rE 205 E L0,

(3) MEFDHIFE

TR - TR R 35 > TV D DT AT LIRER . O igin L. BRIR
SIOMEFLOIAE, TR B AL, MEMEEES 23 5% > T D,

BRI () - R T 528, BRI Ze S RE AR 2 4 0k L, =004
B g L, IRBRSHESE < | BEFLIIBORKIRTENZE L T D, WAMEEESCRIZIE R L,
BEEE IR tRE RS RO D, MRS PERT 2, WIBROESNZ X551 & IAZKS OH
Ko 5,

1] WEMEEESCH © AP A R & < BRI NEMEEE 2 S TR 5 &L WRMREED & P &
B, AT =L RN ZORFTHY | MBI Z OREPHEET D, X, HaslEi
T O ERALKNRHY . ZOKKFOHEREZEEZTLHZ L HTE D, T, WHWEEZ R
T 5 LG & E o THZIAL, ZOF BIERT 5,

kﬂ]Wﬁ%%mié%%ﬁﬁﬁ%’%m&iﬁﬁﬁﬁ@bEﬁﬁﬁwﬁ(%%Mﬁ)
DX EZITTEY | IGEEEEIC X VI EEH N EE T D0 T, BRSO
%%’i@ GlIEARLURB R 65,

GRISRIE - MR & 72 0 | PR BEE IR T D, Ddad MEME TR L. IR - £
WS DR, AR, B O REEHEN R 6N D,

4. NLREZ—DEERKEE

ANLALZ =T T LB EEMED S WIRPHEDORETDS+212ATh TW D DT Tidde
TGS PRI CITBEFRSE « SR A &R & OO K < MBI I A Y 70T R AR T
VT ALK DIEBERRENEE LU,

(1) ESTRRER

* g2 I LERIRY VTV DIRE

s 2 X 2 100~200mg/kg & RN T ¥ L 10mg/ kg & MEVENIZ B 5T 5,
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(2) W ARRER

* A TINTG e BRTIVT L

T O AFRESENHERE SN D, HRFMEI S v U 7 —H A ICEFEE AV, KIbgic kv
WIE7RRE OWM AR A G5, ¥y —EExHNDL L&, HOUDRB%DORED
ARG DER 2B L THEL<, EERASELLD /) —Xa—rv2H0ns L& L,
(3) HErDHIE

(3. E/Ey hORHMEME (3) MErOHE] B,

5. OYXOLEHEE

UYFIT, ARV RIS T DEZMENE VB TH Y . TEITFETEN TEFEOK
5 (s # X 25~50mg/kgfiANTEST) 21TV, ZONERNBND D %> TERE~
BT ERW, X, UYXRIEE, SNEMETRTD 2RI DO TORWEN T, £ X,
R AED XD I OKGEAZE T O 7= DICHER MK S 5 MBI,

(1) SEHTRRE

UYRIIRE R HEERD HFIROMRNEL 722 L b —ANICIEFEIRNE 5237
N5, LonL, & IdHE D REEORRERD 7o WA, Hﬁ?ﬂﬂ?ﬂiﬂﬂ‘%%ﬂ&bé

* g/ % 2 2 10mg/kg RS T ¥ L 3mg/ ke & Bl 2 IZERIRNEE 595 Z £ 12X 0 30
IFEFE DB G DD,

* HIFR/r & 2 L 35mg/kg & RS LT UV bmg/ke & RN G975 Z L2 L D 20~404)
REOHMBIELND, 72721, EEROFIRNERS & 2 OG- % BRI & ORI
2T 5 & BIRIEAS30% FEERH 35 DT, HEEET D,

(2) W ARRER

* WARRBERIZIZA Y 7T, BRIATURHD, Wit L<fEbhTnd, %

AR IIEROMENVETH S, BHICIE, B =— VISCHEMEIC Y X2 A, &

R 2 22 AdL, BT 5, 2O, B o=— VSO S X8 2 Bl22 4 2 B 2 8l
BERNLETH D, T A OB AT 2 W 2130, BUIEIR SIS +-55 8 OB A BRI
WA S, PR NICELS ZEICkoTHTE D, 7270, W ARRILRREE 2 Hl# < &
72NDT, @%@% BBl A 15 ﬁ?ﬂ%ﬁ%é Bz, BhtEicER B R T LT T
1%, DUIR R BRERSE 2 WU S, [ER5emD [ R OB E O EIZ AL, E a8 o 5

WZHTHZEIZkY, F“%%)\ﬂﬁbfﬁpéo

ﬁé@%k BRER T, WA~ A7 (R RA~ A7 B S, FIFHTES) Z0HERN

FREEER ICEERE L, MARICE T, ZOHAbERTALT UL, UHFTITEDORWIZ

LARBHTENZE Z SN2 2 h, DT WIRKITH 5,

*wﬁﬁ HBIZOW TR EEZ BB IS 0,

(3) MEFDHIFE

(3. E/EY FORHRELE (3) HMEEOHE] B,
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6. *IADEEMELE

F I DFRFICITEREZ O+ 72 5k & B A BECTH Y | RERMBMIAT 9 & Tlks
W, HHFORELZME, NEFHEBTEZORERHLDOT, TNHLESBEITTRET
b,

(1) FRERAEIIREE

* T ho ey

o) AFEINHIEE S LT TRIECAKUE OREIE W 2 MM L, KB AR T 5, & T
DFFORTHEFE L L THRITH 5, FRIEB057RTIZ0. 03~0. Img/kg% B2 F I NIZHK G
T2,

* SEEFIK L L CHR LT o~y PTEARL, BEEX TV USEOREEKIL, Th
ZHORMIIED BZ WD STV AIEREZMA 2 DICHEZ T D, R HFIESILA SRR
FrDIRIZHFRE LTz,

(2) EHTRRER

¥ FF X — )L

10~20mg/kg D FEARN L G- TH 1 5 10Ky DFREES H LD, RIROFREET b e <0
ERIEONRIEP AN TH D, TR AERICERIEMIZZRV,

x Mg 2 v

15~35mg/kg DN 512 L 0 15~20457 DRI BV D, #E#ZIT5~80%Icxr 2l
BEANSERDTV E L TEEZH L, IRIIBWCHEFLITRR L, ST 5, W7 hee
DEEIIHEDNTH 5,

x Wk % I BRIV

HWER Y T ¥ v 1~2mg/kg & FAINTEST L. 10381210~ 15mg/ kg DIERE 7 % 2 v & A
WIERZ 35, 3~55 THRHIRRI G Hav, 2RI E RS 5,

x W 2 2+ T RN

0.5~1.0mg/kgD T XA & 6~8mg/kgDIEEL 7 % XV ZIRA LEIRNIESR 21795 &
1653 R DIREED G H AL D o
(3) WARREE

BT, RRERNC 303 B FIREYEE ICOW COMEINE S T, E TRET 524
REHHBETH D, UL, WARREH O & IR O PABETHY | &
AZOEEEZ NS HETHD, 22T, 110, 41X, 7%, xa, EREICBT D%
NHRBEEORES) & L TRZIHEA LT,

(4) RRERDHIFE

(3. ENEY FOREMELE (3) MEOHE] SR,
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7. 1 XDEEFHEE

A X DR ITEREE FZ O+ 72 505k & N LB TH Y | L IRREMIIT 5 & Tidie
WV, BEFZICHEE L, EREZER CE L ORERH LD T, TNHESEITTRET
b5,

—RIC R R E DT D & &, BE (R . ERROEA, fimhig. L TaRERK
FHlpnZ RO HND, FERTOHEFE L T4a %ﬁ EOMBIZ L HAADZ L, A X T
MBI L VRO R 5D Z ERHDOT, MBEITH, BFIXI2ERHELL EOMR &K U2
~3RFRI DMK EAT S, I, B P OIH], HREREEEG EBOWD KEMR S
ﬁ\%%m%\%ﬁ%®AE%¢@mﬁ%EMkLTW%%&%%HQO
(1) FRERAEITIREE

* BREET e B (RIASREATRHENT 3K C MEHR P > XUE RE IR © D43 WA, 2R AR
B 247 5) 1 0.02~0. 05mg/kgZ i RANIZHE G55, $#51%15~305 TR NBLAIL
L, 12T 5,

* g v aw vy (BEER. BAMRERTER. Jle 2% I AEM. HIrkER
WD) :1~6mg/kgZ HRNIES T 5, 0.5~2. Omg/kg DFRNRINTEST . SIEAE FAYIZ SEA
54 588130. 5~8. Omg/ kg CHIRENE LN D,

x DT ENL (R ZER - ERHMEM. B EMER] ., USSR K OV iR 1
MEAL, ME, FREICEKETREITERR D220 - —BISEIRN U I RN ES THW
Hiv, 2~3mg/kg T /), bmg/kg THAEN L C1—~2KFM S ER 23 Rk 35,

(2) ESTRRER

A XOFNRNES I, R CIEBEIR EIR, % CTIHRIE (V7 =F) §#IRTIT9

* FARE—)L

RS RV R 72 D T, HERA R D A X DU A REE DB AR5~ 155 FLE O/ F
mﬁ_ﬁmfﬁ%éhéo@%Wﬁ%%#%w®f@%_&5Lﬁwiohﬁabﬁﬁﬂ
X2 B, R EERICERIERIZ RV,

i 25mg/ kg & FRARMNIZ 592 03 fERZEM K & < 15~35mg/kg OHPH Citfl BHEI T 5 .
IEHERE OB 2 IR ECITIEA L, EO®%RA XORFEZ RN LK OFEL D> <
D LEIMEAT D, BAIOY-EEZIFEALIZE ZATA XIEIWMA L, Bipnd L oliks,
ZOBIBIEEEZEAT DL L, —HEAITHKRT 20 LIESL T4 &M/ L. IRERKDOAN
FEHEAS L S 40, DUV A WS CE TE S £ 918722, IR BIREEIIICA D,

* HEE X 3

SURIEMITMIICH D03, —RICHIBRRIZFE D . IRAHIEE L2 W oo E Lo # L
TR T, BEALIZBAWVE E E T ERR O RER LRV, R E S e R
FIEDETHZERHLHN, LIEOL 7283 FE5, WEEKKNNEDL N, 4 XO5EE
IR 2 IV R BICLARET 2 — 7 OFENTE S,
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Wl 2 X BT X0 SRODEIEC R E R D O TTHE R A B D O T, BRET b
o ECORRKIIART R TH D, L, ZTHICE Y AREOTECHEENE Z 228008 H
50T, IREZ BT 5,

P 51310~20mg/ kg Z FRIRNIC I 5975, RIS T 0BRGN ARETH 0 | R
B OIER N RETH D, X, /A XTIX10mg/ke & FHRAINTES 2175 Z £ 12X W 20~30
S ORI N D03, ERZEIIRE W, HRNERFIERZHH DT, o< Y &
HEAT %,

*x Wi 2 2 U+ LT Vv

AR EME ST D720 N T X T AP —ORIHERENEE L, U7 B/ A1~2mg/kg
SRR XV T U1 ~2mg/keH T H LAIMHANTERZ1T9, ZHUc X vk %I
AYBEREICHO T I LN TE D, BT, BifEY b 0. 03~0. 05mg/kg? S FiES &
[FIRFIC G 2 T 2 0 1~2mg/kg & BE FIESS L. 20002\ CHife 7 2 < 5~16mg/kg % i AN
HEST 5, 10~165012 I OstAR L IR O RN R O, 20~3053 2072 O SVEHEY BRI
Wrgond, MELRETFING IR TH D,

* TR T /b MBI 2 R 5 @R T S 7o, B G AR R E 23 T ELT

Do BERF/MEIREAPEMORE TH Y . SEFIEMNIIIEEICIH, EFRIFE L LTHWDS
LAk, AEFA R HWVIRFTMEREZ AT 20 ER S 5, HMPBEAL L LTHWS S
A 1 6~8m g/kefFlkix 5
(3) W ARKEY

10. AX, 7%, xa, BRBEICKIT DWMNANHREHEDOREE] B,

(4) MEFOHIE

(3. E/Ey FORYRELE (3) MEEOHE] ],

8. JAMNEEMEE

T DRRECITERE O+ 72 ek E HR S LB TH Y | REICHEEEIT ) X&E TIER
WV, HEROEEAME, X, REFHERTEZORERH LD T, ENbLEBEITT
xThD,

7 A AR BN CHUE LOTVWEBE R B Y . MBS REECH L, Lo T AF
FRERZ4T O BRICRRERAT R 2 e 532 Z L I K > THREROEBEAZ RS IC L, 7HDA KL
AERISTEDZENTE D, £, 77X TIIMBHMZ L VIEER RSN Z ENHDH DT,
M 21T 5, @I 12 BRI DL B KON 2~3 B o#k 217 9,

(1) FREMATIREE

REOEFIE (10ml LLE) ZFHARNEGT L) VO AR T 2 — 7 TORE,
T OHWENICEERIL, 7 — YN THRERE ISR ST 2 FIEITAEHTH 5,

WA hoe

0.05mg/kg DFilET b v v AN L35 2 L1280 MERES L OKE SORIR D 4)
WHHH S D, WAERD 72 D ICREFE 21T O BRICHEDTH 5,
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kR Z 2 R TV
10~20mg/kg DIgEL 7 & X 2 L 2~Amg/kg L X+ 7 Vv HIRA L HANEN 21T 9,
HEOHEFHL LB RN HE LD,
RERAT FI DU+ IX VT A
0.04~0. 06mg/kg DHEFE AT b 2 V2 & 0.2~0.3mg/kg DI XYV T L L DIRKIRE A
NEGT 5, BEOHEFENE OB, AEMLIZERTIE RV,
* VT EBIRL
1~2mg/kg DT BN AZFHANEEGT D2 LIC L0 2EREHE2ELN DD, B2k
REMEE 1G5 72 9121% 10~15mg/kg DR 7 % I 2 OB 21T 9,
(2) EHTRRER
7 Z OFNRNES O & b 2 7EIT B OFIRN D TH Y . MEEICIE 2T 5720
ICHEHEZHEET LI ENEELL,
kT BIRT 4 —Ib
2.5~3.5mg/kg DT RART 4 — /L EFFIRNIES 35 Z & T 10 531% & OHRHRIED S ©
N5, BREMTEMES (10~15 4% & 12 1~2mg/kg) F 7213 EHEAN (8~9mg/kg/h) 1Tk
STHERETE 5, 122 L7 R 7 4 — /WFHROFERANSI 2 & 0 MBI A EE & 72 5
* FA R H—
6~9mg/kg ZFIRNLET 5 Z LIT LD 5~10 2y DAEFRRENE S5,
(3) B ARKER
'10. 41X, 7%, x=a, BREIZBIT DWMARIHEDOS] I
(4) MEFOHIE
(3. E/Ey hORFREME (3) FEEOHE] S,

9. EREDOLBHENE

FRBEOMBITERE O+ 32255k & BB LETH Y | BHITIHEREZIT 5 N & Tl
BV, HAROBEEZME, X, REFEECHRERHLDT, TNLHESBIZTRET
b5,

FBRBECTIIHEIC I VIELEDO RSN Z L NHDHDO T, RHMERORNCHAEEZTTH, @
HIL 12 Rl o K O 2~3 R O#k 2179, BERBEIXREVSRETH L7207 —
COERKREFHA LREZIT O, T ORETRIG E 7213 EBSH OIS RN £ 72
IXERAIRN TS 23T 2 D
(1) SESTRREY

*¥EER A % 2 2 10mg/kg+HHEEER S T 0. 5mg/kg DFFRINTEFIZ X 0 30 5 REE O F
RS B AL D,

*HEFEAT F I 0.06mg/kg+ X &Y T A 0. 3mg/kg

Beh— b ARNES T 5, BEEOEENGE O, Rl E O ERLERTZ D,
Fio, WEEAT b VUSR] GRRET TR = AT VTR V) 3B D,

112



Wl T F 3 A =1 0. 24mg/kg DR 512 L 0 BN HFRREEN G REET 5,
*HEEE AT R 2T 0. 0dmg/Kg+ 2 &> T L 0. 3mg/KeHBEARET v~ 7 /7 —/L 0. 4mg/Kg,
H=T AN, TATFNV, =R FCHEATRE, 50— b FRN, ER @ 5 7 Rk
TREE, WtdREA S SAL, P, e b RE Lo MBRIREES S DD, TERRRD : 49 60 49,
PR TFARAY = i 0.2mg/kg (AT FITVD4—61%), FHA— kAN

AN, TER 10 3R T RERRRBIZBIE T 5,
(2) T ARRER

M10. AxX, 7%, xa, FEREICKIT DWNHFHEDOREE] S
Q) MEDOHIE

(3. ENEY hOREMEE (3) FIOHE] SR,

10. 41X, 74, 3, ERBICET2RARBEOHR

W N PRI L e R S~ R . RS 0 & TR EE I DWW CORREI 3R
5C, BRI CRIET A REREH M TH D, Lol BT v N2 TREEICIT X
DFEGNE R A X, TH A, BREOWAREIIIETH O ARREE RS
HChD, N, HMHFEREOENBLETHD, > T, 22 TEHEORNMEREICE &
DIz, WNHREED FEfi 2 A LT 2 NI, WGBS S5 OB & Bl D EIF O 72 DI H 5
DIFEA M BEN D D,

(1) TR ARREREE « W AR 1L A JRRERE & PRI & 5,

% 7 A PRI

AR TR (HRREZEHEN20) 2 MEH ST 5, b MciE0H 5 IEE
FHMEHTATH D, WMEHERIIMRD THWZORKEBHR L ORGTAAL Y TVT o &
NI NT EOFIEVERRISE & OPFHIC LV EHT 5,

* JEFE PR RIS

AV T7NT s BRI S ADBRRTITILHESNTWD, 4V 71T 0%
AN AT AR OE N HEEEAN R BREMREE OFRETOZ EMED BV, BREMER TR
NThHD, Nk, Bhgoxr3 28 2 < O DIHE I3 2 &0 72 < REAROD I
b2, BEOMRIMHERSCKERMER S 528, HE 0 MBI bRy, Kb
FEHO DR H DM, ~"e ¥ UKt E i TE 5,

BRTINT LAY TNT R0 b LIS DR R ER A R, AT
THEEMEG WD, TS 5, FREMRE OFHEIPMEI HEAIL TV D, 587 S 472D 531990
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—J7, w/VTFE—X /L8R (multimodal analgesia) & 13, YIRS IREGSH 2D, 1E
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KUY 10mg/ml
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AT 0R 7 32—V iE1% (<A T2
WA T FI Vv K h—sLb Img/ml
R~ 13
AT M I Meijil
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HAFa T e U~ XA NAESIR 50mg/ml
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TRTINLT R 71 100%
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WG 2 FENRRE SN TS, 2Ly — LRREERIZE W T L0 UM (pH10R[#)
OISRk 5- LIS OB R IISGMA E ORRBL 72 5,

NILEY— L RRRBAEEIC & D REFIZET 5 XAk
s fEFEER, RARSESE, RS HEREMW) O L EIEOIRE — ZHICE IS v e
—/VEEHEAROEWNIC 1T 2 Bl & PRI —. LABIO21, 81, P17 - 21, 2020.
(http://www. nichidokyo. or. jp/pdf/labio21/barubi. pdf)
s RAETF-, FE T, HERBEE « SEBREMW) DL BB D IR — ZHICEIZ R T 5 =
SLE X —LOF M~ LABIO21, 81, P22 - 26, 2020.
(http://www. nichidokyo. or. jp/pdf/labio21/secobaru. pdf)
* Veterinary Anaesthesia and Analgesia The Fifth Edition of Lumb and Jones (WILEY
Blackwell)
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RUMANLER—ILOHENLDREEIZEHT 5 XXH
+ UCDAVIS office of research : Use of Non—Pharmaceutical Grade Sodium Pentobarbital
for Anesthesia of Laboratory Animals
(https://research. ucdavis. edu/policiescompliance/animal—care—use/iacuc/use—of—n
on—pharmaceutical —grade—sodium—pentobarbital-for—anesthesia—of-laboratory—animal
s/)
« University of MARYLAND School of Medicine : TACUC Guidelines on the use of
Non-pharmaceutical Grade Sodium Pentobarbital in Animal Use Protocols.
(https://www. medschool. umaryland. edu/media/SOM/0ffices—of—the-Dean/0AWA/docs/no
n-usp-grade—pentobarbital-policy. pdf)
+ ROSALIND FRANKLT University : GUIDELINES FOR THE PREPARATION AND USE OF
NON-PHARMACEUTICAL GRADE PENTOBARBITAL IN LABORATORY ANTMALS
(https://rfums-bigtree. s3. amazonaws. com/files/resources/non—pharmaceutical-grad

e—pentobarbital-usel9. pdf)
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Euthanasia Procedures

When disposing of laboratory animals on completion of the experiment in accordance
with the animal experiment protocol or due to the laboratory animals being subjected to
severe pain and suffering during the course of the experiment when anesthetics and
analgesics can not be used in the research, the researcher(s) should conduct euthanasia.

Selection of the agent and method used for the euthanasia procedure depends on the
animal species and the objective of the experiment. In general, a chemical method
(overdose of a barbiturate anesthetic, administration of a non-explosive inhalation of
anesthetic or carbon dioxide gas) or a physical method (cervical dislocation, decapitation,
exsanguination under anesthesia, etc.) is used. However, from the standpoint of animal
welfare, the principal investigator should seek the advice and guidance of a laboratory
animal specialist as required since there are slight international differences on what
are judged to be appropriate methods of euthanasia for laboratory animals.

* Euthanasia procedures refer to procedures resulting in the rapid loss of consciousness
and then death of a laboratory animal not associated with pain or suffering. In addition
to Guidelines on Methods of Sacrificing Animals (Notice No.40 of the Prime Minister's
Office, July 4, 1995), international guidelines should be taken into consideration.

* Euthanasia should be performed by methods that do not cause distress to other
animals in the laboratory. This requires careful attention because until animals lose
consciousness they can vocalize and release pheromones.

* A person who has acquired the skills required for handling a particular animal species
should conduct euthanasia procedures, and the death of the animal should always be
verified.

* Confirmation of death is very important. A mistake of dose is occasionally occurred.

A chemical method;

*Qverdose administration of Barbituric acid derivatives is applicable to many species of
animals such as mice, rats, rabbits, dogs, pigs, monkey so on when administered IV,
intraperitoneal or intracoelomic. Sodium pentobarbital (100-150mg/kg) best fits a rapid
onset of action, and loss of consciousness in minimal or transient pain associated with
venipuncture. However, Pentobarbital is no longer manufactured or sold and cannot be
used. As a substitute for Pentobarbital, Rabonal (sodium thiopental) 100-150 mg/kg,
Ional (sodium secobarbital) 150 mg/kg, or Isosol (thiamylal sodium) 150-200 mg/kg
might be administered intravenously or intraperitoneally. Due to the high alkalinity

(pH around 10) of barbiturate anesthetics, routes other than intravenous
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administration are conditionally acceptable.

* Overdose administration of a non-explosive inhalation of anesthetic gas can be carried
out with isoflurane or sevoflurane. Carbon dioxide is also commonly used for euthanasia.
An optimal flow rate for CO2 euthanasia systems should displace 30% to 70% of the
chamber or cage volume/min using a 100 % CO2. Whenever gradual displacement
methods are used, CO2 flow should be maintained for at least 1 minute after
respiratory arrest to ensure that they are dead.

Carbon dioxide has low anesthetic effect and animals finally die with suffocation in
100% COz. Direct exposure with 100% CO:2 suffocates animals with cruelty. Therefore,
animals should be anesthetized with low dose of COz at first stage and gradually raised
to high dose, and finally reached 100% COq for suffocation.

A physical method;

* Cervical dislocation is carried out by stretching the animal and rotating the neck. The
spinal cord is disrupted and nerve impulses to the vital organs such as the respiratory
system and the heart are no longer transmitted. This method is an applicable in mice,
rats, hamsters, gerbils, kittens an

d small birds, but not in larger animals. If it is done quickly and expertly it is a painless
method.

* Decapitation can be performed by using scissors or a guillotine.

* Exsanguination from a cut through the carotid arteries under anesthesia is applicable

to large animal such as dogs and pigs.

Reference: AVMA Guidelines for the Euthanasia of Animals: 2020 Edition
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The ARRIVE Guidelines

(The original edition: https://www.nc3rs.org.uk/arrive-guidelines)

The guidelines are intended to-

* Improve reporting of research using animals.

* Guide authors as to the essential information to include in a manuscript, and not be

absolutely prescriptive.

» Be flexible to accommodate reporting a wide range of research areas and experimental

protocols.

+ Promote reproducible, transparent, accurate, comprehensive, concise, logically ordered,

well written manuscripts.

+ Improve the communication of the research findings to the broader scientific
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community.

The guidelines are NOT intended to-

* Promote uniformity, stifle creativity, or encourage authors to adhere rigidly to all items
in the checklist. Some of the items may not apply to all studies, and some items can be
presented as tables/figure legends or flow diagrams (e.g. the numbers of animals treated,
assessed and analysed).

* Be a guide for study design and conduct. However, some items on the checklist, such as
randomisation, blinding and using comparator groups, may be useful when planning
experiments as their use will reduce the risk of bias and increase the robustness of the

research.

What kind of research areas do the guidelines apply to?

* The guidelines will be most appropriate for comparative studies, where two or more
groups of experimental animals are being compared; often one or more of the groups
may be considered as a control. They apply also to studies comparing different drug
doses, or, for example, where a single animal is used as its own control (within—subject
experiment).

* Most of the recommendations also apply to studies that do not have a control group.

+ The guidelines are suitable for any area of bioscience research where laboratory

animals are used.

Who are the guidelines aimed at?
+ Novice and experienced authors

- Journal editors

* Peer reviewers

+ Funding bodies
How might these guidelines be used?

The guidelines provide a checklist for those preparing or reviewing a manuscript

intended for publication.
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Table

ITEM

RECOMMENDATION

TITLE 1

Provide as accurate and concise a description of the content of the article

as possible.

ABSTRACT 2

Provide an accurate summary of the background, research objectives,
including details of the species or strain of animal used, key methods,

principal findings and conclusions of the study.

INTRODUCTION

Background 3

a. Include sufficient scientific background (including relevant references to
previous work) to understand the motivation and context for the study,
and explain the experimental approach and rationale.

b. Explain how and why the animal species and model being used can
address the scientific objectives and, where appropriate, the study’s

relevance to human biology.

Objectives 4

Clearly describe the primary and any secondary objectives of the study, or

specific hypotheses being tested.

METHODS

Ethical statement 5

Indicate the nature of the ethical review permissions, relevant licences
(e.g. Animal [Scientific Procedures] Act 1986), and national or institutional

guidelines for the care and use of animals, that cover the research.

Study design 6

For each experiment, give brief details of the study design including:

a. The number of experimental and control groups.

b. Any steps taken to minimise the effects of subjective bias when
allocating animals to treatment (e.g. randomisation procedure) and when
assessing results (e.g. if done, describe who was blinded and when).

c. The experimental unit (e.g. a single animal, group or cage of animals).
A time-line diagram or flow chart can be useful to illustrate how complex

study designs were carried out.

Experimental 7

procedures

For each experiment and each experimental group, including controls,
provide precise details of all procedures carried out. For example:

a. How (e.g. drug formulation and dose, site and route of administration,
anaesthesia and analgesia used [including monitoring], surgical
procedure, method of euthanasia).

Provide details of any specialist equipment used, including supplier(s).
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b. When (e.g. time of day).
c. Where (e.g. home cage, laboratory, water maze).
d. Why (e.g. rationale for choice of specific anaesthetic, route of

administration, drug dose used).

a. Provide details of the animals used, including species, strain, sex,
developmental stage (e.g. mean or median age plus age range) and weight
(e.g. mean or median weight plus weight range).

b. Provide further relevant information such as the source of animals,
international strain nomenclature, genetic modification status (e.g.
knock-out or transgenic), genotype, health/immune status, drug or test

naive, previous procedures, etc.

Provide details of:

a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or
housing; bedding material; number of cage companions; tank shape and
material etc. for fish).

b. Husbandry conditions (e.g. breeding programme, light/dark cycle,
temperature, quality of water etc for fish, type of food, access to food and
water, environmental enrichment).

c. Welfare-related assessments and interventions that were carried out

prior to, during, or after the experiment.

a. Specify the total number of animals used in each experiment, and the
number of animals in each experimental group.

b. Explain how the number of animals was arrived at. Provide details of
any sample size calculation used.

c. Indicate the number of independent replications of each experiment, if

relevant.

Experimental 8
animals

Housing and 9
husbandry

Sample size 10
Allocating animals 11

to experimental

a. Give full details of how animals were allocated to experimental groups,

including randomisation or matching if done.

groups b. Describe the order in which the animals in the different experimental
groups were treated and assessed.

Experimental 12 Clearly define the primary and secondary experimental outcomes assessed

outcomes (e.g. cell death, molecular markers, behavioural changes).

Statistical methods 13 a. Provide details of the statistical methods used for each analysis.

b. Specify the unit of analysis for each dataset (e.g. single animal, group of
animals, single neuron).

c. Describe any methods used to assess whether the data met the
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assumptions of the statistical approach.

RESULTS

Baseline data 14 For each experimental group, report relevant characteristics and health
status of animals (e.g. weight, microbiological status, and drug or test
naive) prior to treatment or testing. (This information can often be
tabulated).

Numbers analysed 15 a. Report the number of animals in each group included in each analysis.
Report absolute numbers (e.g. 10/20, not 50%1).

b. If any animals or data were not included in the analysis, explain why.

Outcomes and 16 Report the results for each analysis carried out, with a measure of

estimation precision (e.g. standard error or confidence interval).

Adverse events 17 a. Give details of all important adverse events in each experimental group.
b. Describe any modifications to the experimental protocols made to
reduce adverse events.

DISCUSSION

Interpretation/scient 18 a. Interpret the results, taking into account the study objectives and

ific implications hypotheses, current theory and other relevant studies in the literature.

b. Comment on the study limitations including any potential sources of
bias, any limitations of the animal model, and the imprecision associated
with the results?.

c¢. Describe any implications of your experimental methods or findings for
the replacement, refinement or reduction (the 3Rs) of the use of animals in
research.

Generalisability/ 19 Comment on whether, and how, the findings of this study are likely to

translation translate to other species or systems, including any relevance to human
biology.

Funding 20 List all funding sources (including grant number) and the role of the

funder(s) in the study.
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