Alternatives for Animal Use: Search Example 2 

The second example involves an investigator who is proposing to produce monoclonal antibodies using hybridomas to stimulate ascites production in mice. Because this procedure can cause pain, discomfort, and distress to the animal, the investigator is required to perform a search for alternatives. Below are the results of one of the investigator's searches. 

Example of a search for available alternatives to monoclonal antibody production: 

Database searched: AGRICOLA (1970-12/97)

Date of Search: 6/12/98

Search Strategy:

Search term combination: "Enterocytozoon bieneusi" and "vitro"
# of hits: 39

Results: Of the 39 titles retrieved, 2 were duplicates, and 10 appeared relevant to the topic of alternatives to monoclonal antibody production in animals (based on title and abstract).

Titles Found (bold indicates relevancy):

· Production of monoclonal antibodies by tobacco hairy roots.
· High cell density and high monoclonal antibody production through medium design and rational control in a bioreactor.
· On-line estimation of the biomass activity during animal-cell cultivations.

· Real-time monitoring and control of glucose and lactate concentration in a mammalian cell perfusion reactor.

· Energy metabolism and ATP balance in animal cell cultivation using a stoichiometrically based reaction network.

· Material balance studies on animal cell metabolism using a stoichiometrically based reaction network.

· Antigenic variability among North American and European strains of porcine reproductive and respiratory syndrome virus as defined by monoclonal antibodies to the matrix protein.

· In vitro simulation of immunosuppression caused by Trypanosoma brucei: active involvement of gamma interferon and tumor necrosis factor in the pathway of suppression.

· The monoclonal antibody JIM19 modulates abscisic acid action in barley aleurone protoplasts.

· Activity and utility of abscisic acid having a 3' thioether linker arm.

· Frozen stored murine hybridoma cells can be used to determine the virulence of Listeria monocytogenes. 

· Determination of the respiration quotient in mammalian cell culture in bicarbonate buffered media.

· Death mechanisms of animal cells in conditions of intensive agitation.

· Monoclonal antibody-based ELISA for detection of Clostridium perfringens alpha-toxin. 

· Monoclonal antibodies to crystal protein of Bacillus thuringiensis subspecies israelensis.

· On-line gas analysis in animal cell cultivation. II. Methods for oxygen uptake rate estimation and its application to controlled feeding of glutamine.

· Secretory granule proteins from the subventral esophageal glands of the potato cyst nematode identified by monoclonal antibodies to a protein fraction from second-stage juveniles.

· Effect of temperature on nucleotide pools and monoclonal antibody production in a mouse hybridoma. 

· Multichannel flow-injection-analysis biosensor system for on-line monitoring of glucose, lactate, glutamine, glutamate and ammonia in animal cell culture. 

· Monoclonal antibodies against phloem P-protein from plant tissue cultures. I. Microscopy and biochemical analysis.

· A single chain antibody fragment expressed in bacteria neutralizes tick-borne flaviviruses.

· Enzyme-linked immunosorbent assay and flow cytometric methods to screen hybridoma culture supernatants for antibodies to bovine neutrophil surface antigens, and monoclonal antibody production and characterization.
· Production of monoclonal antibodies against a mycoplasmalike organism associated with sweetpotato witches' broom.

· Mitogenic activity of hydrophobic fractions of proteose peptone from cows', ewes' and goats' milk measured with MARK 3 hybridoma culture.

· A novel continuous centrifugal bioreactor for high-density cultivation of mammalian and microbial cells.
· Cross-reacting and heterospecific monoclonal antibodies produced against arabis mosaic nepovirus.

· Production and characterization of monoclonal antaibodies to budgerigar fledgling disease virus major capsid protein VP.

· Endotoxin-induced production of interleukin 6 by equine peritoneal macrophages in vitro.
· Monoclonal antibody produced against partially purified sporozoite antigen inhibits invasion of cells by sporozoites of avian Eimeria species.

· Possible ways of reducing the cost of nutrient medium for culturing hybridomas.
· Cross-blot: a rapid screening procedure for determining specificity of antibodies to native proteins of the brown-rot fungus Postia placenta.

· Comparison and differentiation of potyvirus isolates and identification of strain-, virus-, subgroup-specific and potyvirus group-common epitopes using monoclonal antibodies.

· Influence of dissolved oxygen concentration on growth, mitochondrial function and antibody production of hybridoma cells in batch culture.

· Monoclonal antibody to type F Clostridium botulinum toxin.

· Mass transfer effects in microencapsulated hybridoma cells producing monoclonal antibodies.

· Effects of hybridoma antibodies on invasion of cultured cells by sporozoites of Eimeria.

· Enzyme immunoassay for rabies antibody in hybridoma culture fluids and its application to differentiation of street laboratory strains of rabies virus.

· Enzyme immunoassay for rabies antibody in hybridoma culture fluids and its application to differentiation of street laboratory strains of rabies virus.

· An automated assay of merozoite invasion of erythrocytes using highly synchronized Plasmodium falciparum cultures.



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. The search is summarized in Figure 2. This is the documentation which would be submitted with the IACUC-1 form.



Figure 2: Summary of search to be submitted with IACUC-1 form
On June 12, 1998, a literature search was performed for alternatives to the use of animals in monoclonal antibody production. The search also attempted to identify possible refinement techniques which would decrease animal pain and discomfort. The databases searched included: AGRICOLA (1970 to 12/97), CAB Abstracts (1972 to 4/98), MEDLINE (1995 to 1998), and the Center for Alternatives to Animal Testing database (http://www.sph.jhu.edu/~altweb; updated 6/4/98). The search strategy was to identify primary key words and combine them with various secondary search terms. The primary key words used were as follows: hybridoma, ascites, mouse, mice, and monoclonal. The secondary search terms were as follows: culture, chamber, bioreactor, reactor, fermentor, alternative, artificial, vitro, welfare, pain, stress, distress, assay, technique, method, diffusion, and instrument. The specifics of the search and the resulting records have been filed for future reference.The search identified a number of in vitro alternatives to the use of animals in monoclonal antibody production. I have reviewed these alternatives and have found them unacceptable for the following scientifically justified reasons. [From this point on, the investigator must offer his scientific justification for the use of animals in this experiment.]The search also identified the following techniques which would alleviate animal pain and discomfort (refine the technique): [list techniques here]. I have reviewed these techniques and [will/will not] be incorporating them into my protocol.

[If the investigator will not be incorporating the techniques, a statement indicating scientific justification must be included.]

