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SUBJECT:  WRAIR Policy Letter 00-03, Institutional Animal Care and Use Committee (IACUC) Guidelines for the Use of Complete Freund’s Adjuvant and Ascites Priming Agents/Production in Laboratory Animals

1.  GENERAL:   Complete Freund’s Adjuvant (CFA), a water-in-oil emulsion containing heat killed, dried Mycobacterium spp., has been widely used to enhance antigenicity and stimulate an immune response greater than antigen alone.  Incomplete Freund’s Adjuvant (IFA), a water-in-oil emulsion without Mycobacteria has been used for similar reasons.   The improper or unnecessary use of CFA or IFA may cause severe inflammatory responses in animals.  The use of CFA is an important biologic resource for investigators, which should be used responsibly and with care to avoid or minimize the adverse effects of excessive inflammation.

2.  PURPOSE:   This Policy Letter provides minimum standards for use of CFA in research animals to assure compliance with the regulations, to promote good research, and to provide for the welfare of animals used by the Institute.  Goal: To eliminate or minimize animal discomfort associated with the use of Complete Freund’s Adjuvant in research.
3.  REFERENCES:

a.
http://www.nal.usda.gov/awic/pubs/antibody/overview.htm (Animal Welfare Information Center Overview of Adjuvants)

b.
http://www.nal.usda.gov/awic/pubs/antibody/antibib.htm (Animal Welfare Information Center Adjuvant Bibliography)

c.
Broderson JR. A retrospective review of lesions associated with the use of Freund’s adjuvant.  LAS 1989; 39(5):400-05.

d.
Lipman NS, Trudel LJ, Murphey JC, Sahali Y.  Comparison of immune response potentiation and in vivo inflammatory effect of Freund’s and RIBI adjuvants in mice.  LAS 1992; 42(2):193-97.

e.
Leenaars PPAM, Hendriksen CFM, Angulo AF, Koedam MA, Claassen E.  Evaluation of several adjuvants as alternatives to the use of Freund’s adjuvant in rabbits.  Vet Immunol Immunopathol 1994; 40:225-41.

f.
Bennett B, Check IJ, Olsen MR, Hunter RL.  A comparison of commercially available adjuvants for use in research.  J Immunol Meth 1992; 153(1-2):31-40.

4.  
APPLICABILITY:   This regulation applies to all WRAIR/NMRC investigators receiving WRAIR/NMRC laboratory animals, WRAIR/NMRC veterinary support, or using WRAIR/NMRC animal facilities, including any satellite facilities.  Investigators outside the Institute and contract personnel using WRAIR/NMRC facilities must also comply.  

5. 
AUTHORITY:  The IACUC has the authority, mandated by law (7 U.S. C. S. 2131), to act on behalf of the head of the institution to investigate and if necessary suspend any activity which violates applicable laws, regulations, standards, guidelines, or WRAIR policies and procedures.

6.  
PROCEDURES:

a.
Before using CFA, consider the use of alternative, noninflammatory adjuvants.  

b.
If CFA must be used, a statement strongly justifying CFA use must be made by the investigator and recorded in the protocol.  The statement must include reasons why an alternative adjuvant cannot be used.

c.
CFA should be limited to the initial immunizing dose.

d.
CFA is inappropriate as a priming agent.

e.
Route of administration and volume of solution must be clearly stated.  Exceptions to the dosages and routes of administration recommended in this policy letter must be scientifically justified in the protocol.

f.
CFA use is discouraged in nonhuman primates because it invalidates TB testing (because TB is a zoonotic disease and a complicating factor in research, TB testing is required quarterly on all species of nonhuman primates in the animal colony.).  In addition, it is common for nonhuman primates to scratch abscesses or sloughing areas resulting at the CFA injection site, further exacerbating the condition.

g.
Injection sites should be clipped and cleaned; personnel should wear gloves and use sterile needles for inoculation.

h.
The inoculum should be free of extraneous microbial or other particulate contamination.  Millipore filtration of the antigen before mixing with the adjuvant is recommended when possible.  Mix antigen and adjuvant thoroughly to insure optimal immune response.

i.
To minimize pain and discomfort in animals, these  criteria should be followed:
1)
Volume: volume titration of CFA suspended 1:1 with antigen;

 


a)
Subcutaneous: 0.1 ml per injection site;

b) 
Intramuscular: < 0.5 ml per injection, deep into a large muscle mass, such as a thigh.  IM route is only appropriate for larger species such as rabbits, dogs, and ungulates.  It is inappropriate for small mammals such as mice, rats, hamsters and IM use in these animals requires scientific justification.

c)
Intradermal: 0.05 ml per injection site.  This method requires scientific justification and IACUC approval.  It is inappropriate for use in mice and is not recommended for other rodents.

d)
Intravenous and Intraperitoneal are inappropriate methods requiring scientific justification and IACUC approval. 

2)
Selection of Site: Serious and painful side effects can be averted with the proper selection of immunization site(s).  Sites should be separated enough to ensure continued blood supply to adjacent areas of skin and subcutis.

a)
Rabbits do not have true footpads; therefore use of CFA in the feet of rabbits is inappropriate.

b)
Deep intramuscular injections in the rabbit can be effective but these sites are difficult to monitor and fewer regional lymph nodes are stimulated.

c)
The subcutaneous route is easy to monitor and offers the advantage of incorporating many regional lymph nodes for generalized stimulation.

 


d)
In small rodents, footpad inoculation is a technique associated with undesirable side effects, and its use must be scientifically justified.  Noninflammatory adjuvants, especially liposomes, are effective and their use should be encouraged.  However, if footpad inoculation is used:

i.
Quantity of inoculum should be minimized;

ii.
Only one foot should be used;

iii.
The animal should be housed on soft bedding.

3)
A written plan for regularly observing the animal should be prepared and should include instructions on courses of action to take if adverse reactions occur, such as the development of abscesses or draining lesions.  Proper courses of action may include clipping the surrounding hair and disinfecting the area, applying topical or administering oral antibiotics, and/or bandaging the area.  If the animal is observed to be in pain, as evidenced by anorexia, weight loss, hunched posture, vocalization, etc, the veterinarian will be consulted and appropriate treatment, such as analgesics, administered.  Plans must include the possibility of euthanizing the animal if pain cannot be relieved.

4)
Well-trained and compassionate personnel can have a deep impact on lowering the degree of discomfort and stress while handling animals that have been inoculated with an adjuvant.  Soft restraint methods and liberal use of tranquilizers and anesthetics are several methods for reducing stress.  Signs of pain and distress, as described above, can be minimized through proper technique and observation.

7.
USDA Pain Category Rating: the Pain Category applied to protocols requiring the use of adjuvants will be determined by the primary investigator in consultation with the attending veterinarian.  In general, any route or dose of CFA, which is not specifically recommended by this policy letter, will be considered Category E, unalleviated pain and distress. All others will be considered Category C, no pain or distress.  However, animals will be regularly observed as described in this policy letter, and if evidence exists to the contrary, the category will be modified.
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