VA San Diego Healthcare System

Institutional Animal Care and Use Committee

Use of Adjuvants in Animals

Use of Ribi adjuvant, incomplete Freund's adjuvant, Titer Max, or other adjuvants known to produce less inflammation than complete Freund’s adjuvant is desirable when an adjuvant is necessary. However, complete Freund’s adjuvant (CFA) may be used when scientifically justified and used with care to avoid or minimize the adverse effects of excessive inflammation. The use of CFA or other adjuvant must be described in an animal use protocol and these stipulations must be followed:

1. No injections of footpads with CFA or other agents causing significant inflammation are permitted, unless scientifically justified in the protocol. When footpad injections are justified in rodents, only one foot may be used and animals must be maintained on soft bedding.

2. Inoculation of lymph nodes with CFA is not acceptable.  Adjuvants other than Freund's may be inoculated into the lymph nodes if necessary.

3. The use of intradermal injections (e.g. tailbase) must be justified if used instead other routes.

4. CFA is usually only necessary for the initial immunization. Therefore, following the primary injection of CFA, subsequent injections should employ incomplete Freund’s adjuvant (which lacks mycobacteria) or another alternative adjuvant capable of eliciting the desired antibody response. 

5. The use of CFA for more than one injection must be scientifically justified in the protocol. If CFA must be used after the first injection, no more than two antigen injections containing CFA shall be given to any single animal during any one month. 

6. The production of rodent peritoneal exudates (ascites) by the intraperitoneal administration of antigen and adjuvant may be used for obtaining high tittered reagent or monoclonal antibodies if in vitro methods do not work for the hybridoma. The “Ascites Production in Animals” policy must be followed if this is done. 

7. Principal investigators preparing antigen/adjuvant combinations for administration in animals should be aware of the potential presence of substances or of other characteristics of the injectate that may have additive inflammatory or systemic effects. Careful use of adjuvants may be negated by failure to consider sterility of preparations, excessive vehicle pH, or the presence of by-products of purification such as polyacrylamide gel. Care should be taken to consider and eliminate causes of additive effects when possible. 

8. The site of the injection shall be monitored regularly for evidence of severe inflammation or large granuloma formation. The PI and his/her staff must monitor the animal for evidence of pain, distress, or infection resulting from the injection. Monitoring and record keeping must be in compliance with the VASDHS Pre- and Post-procedural Care policy for the species being used.

9. If evidence of severe inflammation, large granulomas, ulcers, pain, or distress is found, the Veterinary Medical Unit Animal Health Staff or the Veterinary Medical Officer must be notified. 

Undesirable and painful side effects from the use of CFA such as large inflammatory lesions or tissue necrosis can be effectively reduced or eliminated by the use of appropriate routes of administration, adequate separation of injection sites, and the use of small amounts of inoculum per site.  Formulations of CFA containing 0.5 mg/ml of mycobacterial components are commercially available and have been successfully used by many researchers.  Concentrations of < 0.1 mg/ml are recommended in order to minimize the inflammation and necrosis observed with higher concentrations. Some protocols, such as autoimmune disease induction protocols, may require the use of greater concentrations than those available commercially, and must be scientifically justified and approved by the institutional ACUC. 

Routes, volumes, dosages, dosing schedules, and contents of injections must be written into the protocol. In addition, the following must be done:

1. All injection dates must be written clearly on the cage card to facilitate care of animals with husbandry staff. 

2. It is necessary to separate multiple injection sites by a distance sufficient to avoid coalescence of inflammatory lesions (minimum 2 cm).

3. A period of 2 weeks minimum between subsequent inoculations is recommended. 

4. In addition to the route of administration, the site of injection should be chosen with care in order to avoid areas that may compromise the normal movement or handling of the animal (e.g., intradermal injections in the scruff of the neck of a rabbit). Sites must be 2 cm from spine on either side.

5. The site of injection must be monitored regularly post-injection for evidence of severe inflammation, ulceration, or for very large granuloma formation.  

6. The animals must be monitored regularly for evidence of pain, distress, or infection resulting from the injection. The protocol must state what will be done for animals showing these signs. 

7. A schedule for monitoring animals and injection sites must be included in the protocol.

8. If early signs of infection at the injection site are detected, the VASDHS veterinary staff must be consulted regarding treatment versus euthanasia.

Animals with ulcerated injection sites must be monitored a minimum of three times per week by the PI or his/her staff. Animals must be treated and observed daily or euthanized if there is evidence of significant infection.

Personnel Safety:  Adjuvants that contain mycobacterial products can be an occupational hazard to laboratory personnel and should be handled with extreme care. Reports of accidental needle punctures in humans have been associated with clinical pain, inflammatory lesions, and abscess formation in tuberculin-positive individuals. Tuberculin-negative individuals have tested positive in subsequent tuberculin tests after accidental CFA exposure. Safety glasses should be worn in order to avoid accidental splashing of CFA in the eyes. 

Table 1. Recommended Volume of CFA-Antigen Emulsion (CFA-AE) per Site and Route of Administration
	Species 
	SubQ (ml) 
	Intradermal (ml) 
	Intraperitoneal (ml) 
	Footpad (ml) 
	Intramuscular (ml) 

	Mouse 
	<0.1 
	* 
	<0.2 
	<0.05** 
	<0.05 

	Rat 
	<0.1 
	<0.05** 
	<0.5 
	<0.1 
	<0.1 

	Rabbit 
	<0.25 
	<0.05** 
	* 
	* 
	<0.25*** 


* Not recommended 

** Only when justified 

*** Only one limb recommended without justification

Adapted from “Guidelines for the Research Use of Adjuvants” NIH ARAC 11/13/10 
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