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The Use of Biotechnological Recombinant-Mice in Biological Safety Research

Tohru Inoue

Number of transgenic and knock-out mice increased rapidly during the last decade. This review
article describes a potential usefulness of transgenic and knock-out mice for biological safety research
with respect to each toxicological category for safety evaluations, such as studies for carcinogenicity,
general toxicology, genotoxicologic testing, and immuno-toxicological evaluations. In the carcino-
genicity, a possible model required for a short-term study in carcinogenicity was discussed. Further,
a couple of future subjects were focused specifically on the biotechnology-derived pharmaceuticals and
the biotechnical recombinant-mice as a second generation, i.e. experimental mice with double or
multiple gene-recombination. Those usefulnesses were also introduced briefly. Establishing the
biotechnical recombinant-mice for each safety testing contributes not only to simplify and qualify the
on-going evaluation system, but also to the traditional animal studies to be re-evaluated, so that the
solutions may lead them to a future in vitro-alternative system much smoothly. For general refer-
ences, historical reviews on the biotechnical recombination in experimental animals were also briefly

introduced to elucidate a new broad area in developmental biology.
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Figl. Rapid increase in transgenic mice a), and the K. O.

mice b) reported by year.
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Table 1. Classical transgenic mice and carcinogenicity

Genes transferred

Oncogenes:
abl plasmacytoma
bel-2 no lymphoma
bcr/abl leukemia/lymphoma

Other genes:
growth hormon
GnR. H.*!
IL-6*2

pancreatic tumors
Neuronal tumors
plasmocytoma

*! Gonadtropin releasing hormon
*2 Interleukin 6
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Fig 2. Effect of caloric restriction on the cumulative inci-

dences of hepatomata in the C3H/He mice with or
wihtout 3Gy whole-body irradiation. The control
diet without radiation (CC), the control diet with
irradiation at 3Gy (3C), the group with restriction
with or without radiation (3R and CR).
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Table 2.

Possible sample problems by biotechnologically produced cytokines

Phenotypes Molecular background

Possible sample hazards or outcome

selective action

requirement for receptor (s)
based on receptor(s)

species difference

pleiotropism inter-organic wide-distribution of rece-
ptor(s)
redundancy subunits-sharing, and signal cross-talk

discontinuity of
dose responce tem

possible signals for cell
death or cell growth

possible different sub-unit system

hetero-oligomerization of subunit sys-

intra-cytoplasmic signal cross-talk

receptor diseases (possible hypersensitive reac-
tions)

requirement of homologous protein for animal
testing

unfavorable side effects in distant organ(s)

unfavorable down-moduration of receptors for
related cytokine(s)

difficulty in experimental or preclinical dosimetry

unfavorable accidental signal for cell-death/cell-
growth
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