Alternatives for Animal Use: Search Example 3 

This example involves an investigator who is proposing to produce polyclonal antibodies using Freund's Complete Adjuvant in rabbits. Because this procedure can cause pain, discomfort, and distress to the animal, the investigator is required to perform a search for alternatives. Click here and here to view the results of two of the investigator's searches. Below are the results of one of the investigator's searches.

Example of a search for available alternatives in polyclonal antibody production: 

Database searched: BIOSIS Previews (1980 - 3/98)

Date of Search: 6/16/98

Search Strategy:

"Vitro" = 280,177 records
"Alternative" = 54,561 records
"Pain" and "Stress" and "Distress" and "Welfare" and "Discomfort" = 134,438 records
"Rabbit" and "Lagomorph" = 89,973 records
"Antibod*" = 267,349 records

The combination of all of the above searches = 23 records

Results: Of the 23 titles retrieved, 1 appeared relevant to the topic of alternatives to animal and specific adjuvant use in polyclonal antibody production (based on title and abstract).

Titles Found (bold indicates relevancy):

· Organization of non-muscle myosin during early murine embryonic differentiation.

· A soluble form of Fc-gamma-RIII is present in human serum and other body fluids and is elevated at sites of inflammation.

· Enhancement of heme oxygenase-1 synthesis by glutathione depletion in Chinese hamster ovary cells.

· Corneal keratocytes: In situ and in vitro organization of cytoskeletal contractile proteins.

· Induction of glucose regulated proteins during growth of a murine tumor.

· An immunological assessment of group-housed rabbits.
· Nerve growth factor antibody stimulates reactivation of ocular herpes simplex virus type 1 in latently infected rabbits.

· Oxidation-specific epitopes in human coronary atherosclerosis are not limited to oxidized low-density lipoprotein.

· The Specific NH-2-terminal Sequence Ac-EEED of alpha-Smooth Muscle Actin Plays a Role in Polymerization In Vitro and In Vivo.

· Diversity of neuronal phenotypes expressed in monolayer cultures from immature rabbit retina.

· Histochemical localization of heme oxygenase-2 protein and mRNA expression in rat brain.

· Effect of alterations of blood cholesterol levels on macrophages in the myocardium of New Zealand White rabbits.

· Quantitation of Nitrotyrosine Levels in Lung Sections of Patients and Animals with Acute lung Injury.

· Factor XIII is not involved in human platelet-collagen interaction.

· Functional analysis and quantification of the complement C3 derived anaphylatoxin C3a with a monoclonal antibody.

· Effects of anti-C5a antibodies on the adult respiratory distress syndrome in septic primates.

· Microvascular pericytes contain muscle and nonmuscle actins.

· Casbene synthetase: Regulation of phytoalexin biosynthesis in Ricinus communis seedlings: Purification of casbene synthetase and regulation of its biosynthesis during elicitation.

· Microtubule-associated proteins: A monoclonal antibody to MAP 1 decorates microtubules in vitro but strains stress fibers and not microtubules in vivo.

· A sensitive direct enzyme immunoassay for cortisol in plasma and saliva.

· Highly purified pp60-src induces the actin transformation in microinjected cells and phosphorylates selected cytoskeletal proteins in vitro.

· Evidence for the transsynaptic activation of tyrosine hydroxylase in rabbit portal vein mediated through a cyclic AMP-independent mechanism.

· Fodrin: Axonally transported polypeptides associated with the internal periphery of many cells.



Example of a search for available alternatives in polyclonal antibody production: 

Database Searched: BIOSIS Previews (1980 - 3/98)

Date of Search: 6/16/98

Search Strategy:

"Antibod*" = 267,349 records
"Freund*" = 6,525 records
"Alternative" = 59,131 records

The combination of the above terms = 29 records.

Results: Of the 29 titles retrieved, 6 appeared relevant to the topic of alternatives to Freund's Complete Adjuvant in polyclonal antibody production.

Titles Found (bold indicates relevancy):

· The immunotargeting approach to adjuvant-independent immunization with influenza haemagglutinin.

· Comparison of conventional adjuvants and "adjuvant-free" monoclonal antibody targeting for stimulating antibody responses against a conjugate of luteinizing hormone releasing hormone and avidin.

· Evaluation of subcutaneous chambers as an alternative to conventional methods of antibody production in chickens.
· A comparison of commercially available adjuvants for use in research.
· A potential vaccine for cocaine abuse prophylaxis.

· Evaluation of several adjuvants as alternatives to the use of Freund's adjuvant in rabbits. 

· Detection and quantification of secreted soluble Fc-gamma-RIIA in human sera by an enzyme-linked immunosorbent assay.

· The influence of various adjuvants on antibody synthesis following immunization with an hapten. 

· Active immunization with cocaine-protein conjugate attenuates cocaine effects.

· Maternal monoclonal antibody to the V3 loop alters specificity of the response to a human immunodeficiency virus vaccine.

· The laying hen as an antibody source: Experiences with husbandry systems, immunization and egg yield. 

· Immune response to 17-beta-estradiol in polyelectrolyte complex: Antigen specificity and affinity of hybridoma clones.

· An investigation into the immunogenicity of a GnRH analogue in male rats: A comparison of the toxicity of various adjuvants used in conjunction with GnRH-glycys.

· Comparison of adjuvants for immune potentiating properties and side effects in mice.

· Prevention of Experimental Allergic Encephalomyelitis in Rats by Targeting Autoantigen to B Cells: Evidence That the Protective Mechanism Depends on Changes in the Cytokine Response and Migratory Properties of the Autoantigen-specific T Cells.

· Induction of humoral and cellular immunity to simian immunodeficiency virus: What are the requirements for protection?

· Immune responses following cocktails of inactivated measles vaccine and Arachis hypogaea L. (groundnut) or Cocos nucifera L. (coconut) oils adjuvant.

· The thyroperoxidase doublet is not produced by alternative splicing.

· Effect of varying dosages and adjuvants on antibody response in squirrel monkeys (Saimiri sciureus) immunized with the porcine zona pellucida M-r equals 55000 glycoprotein (ZP3).

· Immunization of sheep against modified peptides of gonadotropin releasing hormone conjugated to carriers.

· Immunization of cattle against modified peptides of gonadotropin releasing hormone conjugated to carriers: Effectiveness of Freund's and alternative adjuvants.

· Treatment with natural human interferon alpha of a CML-patient with antibodies to recombinant interferon alpha-2b.

· Successful vaccination against murine Schistosoma mansoni infection with a purified 12-Kd Fasciola hepatica cross-reactive antigen.

· Treatment of experimental autoimmune myasthenia gravis in rabbits with leupeptin, a protease inhibitor.

· Evaluation of ethylene-vinyl acetate copolymer as a non-inflammatory alternative to Freund's complete adjuvant in rabbits.
· Attempted immunization of swine against acute sarcocystosis using cystozoite-derived vaccines.

· Induction of contact sensitivity to a broad variety of allergens with haptenized macrophages.

· Development of monoclonal antibodies to proteins separated by 2-dimensional gel electrophoresis.

· Antigen recognition by thymus-derived cells and bone marrow-derived cells: Recognition of cross-reactivity between native and denatured forms of globular antigens.



After completing additional searches on different databases with other key word combinations, the investigator was able to identify a number of alternatives to the use of animals and the use of Freund's Complete Adjuvant. The search is summarized in Figure 3. This is the documentation which would be submitted with the IACUC-1 form.



Figure 3: Summary of search to be submitted with IACUC-1 form
On June 16, 1998, a literature search was performed for alternatives to the use of animals and Freund's Complete Adjuvant in polyclonal antibody production. The goal of the search was to identify available alternatives to the use of animals or techniques which would minimize animal pain and discomfort. The databases searched included: AGRICOLA (1970 to 12/97), BIOSIS Previews (1980 to 3/98), CAB Abstracts (1972 to 4/98), MEDLINE (1995 to 1998), and the Animal Welfare Information Center (http://www.nal.usda.gov/awic/pubs/antibody/guidelin.htm). The search strategy was to identify appropriate mesh terms perform searches with various combinations of these terms. The terms used included the following: adjuvant, rabbit, lagomorph, suffering, discomfort, Freund's, antibody, polyclonal, immunization, alternative, injection sites, anxiety, vitro, alternative, pain, stress, distress, welfare, and discomfort. The specific combinations and search results have been filed for future reference and examination.

The search identified a number of alternatives to the use of rabbits in polyclonal antibody production, including the use of chickens. It also suggested alternatives to the use of Freund's Complete Adjuvant. [From this point on, if they will not be used, the investigator must offer scientific justification for not using the available alternatives which were identified.]

