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Transponder-Induced Sarcoma in the Heterozygous p53+l- Mouse 
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Heterozygous p 5 3 "  transgenic mice are being studied for utility as a short-term alternative model to the 2-yr rodent carcinogenicity 
bioassay. During a 26-wk study to assess the potential carcinogenicity of oxymetholone using p-cresidine as a positive control, glass1 
polypropylene microchips (radio transponder identification devices) were subcutaneously implanted into male and female p 5 3 + '  mice. 
During week 15, the first palpable mass was clinically observed at an implant site. This rapidly growing mass virtually quadrupled 
in size by week 25. Microscopic examination of all implant sites revealed that 18 of 177 animals had a subcutaneous histologically 
malignant sarcoma. The neoplasms were characterized as undifferentiated sarcomas unrelated to drug treatment, as indicated by the 
relatively even distribution among dose groups, including controls. An unusual preneoplastic mesenchymal change characterized by 
the term "mesenchymal dysplasia" was present in most groups and was considered to be a prodromal change to sarcoma development. 
The tumors were observed to arise from dysplastic mesenchymal tissue that developed within the tissue capsule surrounding the 
transponder. The preneoplastic changes, including mesenchymal dysplasia, appeared to arise at the transponder's plastic anchoring 
barb and then progressed as a neoplasm to eventually surround the entire microchip. Capsule membrane endothelialization, inflam- 
mation, mesenchymal basophilia and dysplasia, and sarcoma were considered unequivocal preneoplasticlneoplastic responses to the 
transponder and were not related to treatment with either oxymetholone or p-cresidine. 
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The emergence of transgenic technology has present- 
ed a more timely and novel approach to the identifica- 
tion of chemical carcinogens. Tennant et a1 (15) pro- 
posed a role for a battery of transgenic rodent models 
in the detection and classification of oncogenic materi- 
als. One of the suggested models, mice rendered defi- 
cient for 1 allele of the tumor suppressor gene p53 (p53 
deficient, p53def, or p53+l-) [Donehower et a1 (3)] is cur- 
rently under investigation for utility in identifying chem- 
ical carcinogens, and Boehringer Ingelheim Pharmaceu- 
ticals is taking part in this multifacility effort (13). 

During a 26-wk study undertaken to assess the carci- 
nogenic potentials of oxymetholone and p-cresidine in 
the p53" mouse, we employed subcutaneous implanta- 
tion of BioMedicm radio transponders for the unique 
identification of animals. The BioMedic transponder is 
comprised of a small glass cylinder partially covered on 
1 end by a larger polypropylene sleeve that contains a 
circular hole exposing the glass cylinder beneath. The 
ends of the plastic sleeve and glass cylinder are both con- 
vex. The glass surface regardless of location is generally 
uniform, smooth, and homogeneous, whereas the convex 
end of the polypropylene sleeve has the appearance of a 
twisted nipple (sprue). Extending from the sprue linearly 
along the side of the sleeve is a thin elevated seam, and 
at the open end of the sleeve, irregular and roughened 
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barbs associated with the seams extend at an angle toward 
the glass end. 

The BioMedic transponder has been used at Boehrin- 
ger Ingelheim for nearly a decade. During our experience 
with nontransgenic rodents, we have routinely conducted 
both macro- and microscopic examinations of hundreds 
of implant sites. Whereas capsule formation around the 
transponder is usual, we have observed no evidence of 
carcinogenicity. Our experience with the transponders is 
consistent with that of earlier investigators, who reported 
no evidence of carcinogenicity after long-term implan- 
tation of transponders in mice and rats (1, 12). 

Transgenic p53'l mice are generally considered to be 
sensitive to genotoxicants but insensitive to nongenotox- 
ins (15, 16). The glass and polypropylene components of 
the BioMedic transponder device are generally assumed 
to be devoid of mutagenic andor cytotoxic components, 
so an observation of tumors, particularly as early as 26 
wk, would not be predicted by this model. However, mas- 
ses (undifferentiated sarcomas) were observed arising at 
the site of transponder implantation. Here, we describe 
our findings and suggest avenues of future research to 
enhance understanding of the utility of transgenic models 
in the detection and classification of chemical carcino- 
gens. 

MATERIALS AND METHODS 

Animals and Animal Husbandry. Male and female 
transgenic mice, heterozygous for the p53 tumor sup- 
pressor gene (p53"- in C57B116TacfBR mice) were pur- 
chased from Taconic Farms (Germantown, NY). Mice, 
approximately 6 wk of age and weighing 20-30 g upon 




















