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Chemoprevention of Bowman-Birk Inhibitor from Soy Bean Against Cancers
Based on Restoration of Connexin 43-Dependent Tumor-Suppressive Effect
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ABSTRACT

As a promising strategy for cancer chemoprevention, the restoration in expression and
function of tumor suppressor gene has been notable. Of tumor suppressor genes,
connexin (Cx) gene, a member of gap junction (GJ), acts as a tumor suppressor by
maintaining electrical and metabolic homeostatsis via GJ-driven cell-cell communication,
and the tumor-suppressive effect is cell- and tissue- specific. Thus, the restoration and/or
maintenance of the Cx gene contribute to establishment of tissue-specific cancer
prevention. On the other hand, it has been known that Bowman-Birk inhibitor (BBI) from
soy bean acts as a potential chemopreventive agent, and part of the chemopreventive
effect may depend on the restoration of Cx43 gene expression. In this study, we examined
if BBI could be a promising chemopreventive agent against cancers caused by the down-
regulation of Cx43 gene. In a mouse xenograft model, BBI treatment reduced the relative
tumor weight as well as proliferating cell nuclear antigen (a marker of cell proliferation) in
a dose-dependent manner. In contrast, the BBI treatment restored the level of Cx43
mRNA in the dose-dependent manner. These results suggest that the anti-carcinogenic
effects of BBI induced negative growth control caused by the expression of Cx43 gene in
mouse xenograft model and that the restoration of Cx43 is one of the important factors
for cancer prevention by BBI. Soy Protein Research, Japan 8, 113-116, 2005.
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Fig. 1. RT-PCR analysis for Cx26 and Cx43 in canine
normal mammary glands. In GAPDH-26, Cx26-
1 and Cx26-2, and in GAPDH-43, Cx43-1 and
Cx43-2, RT-PCRs were performed using the
same samples. In GAPDH-26, GAPDH-43,
Cx26-1, and Cx43-1, cDNAs were synthesized
using RT and poly dT oligonucleotide. In Cx26-2
and Cx43-2, cDNAs were synthesized using
each reverse primer for Cx26 and Cx43 instead
of poly dT oligonucleotide. The sizes of the PCR
products were 272bp in GAPDH, 138bp in Cx26,
and 284bp in Cx43.
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Fig. 2. The relationship between doses of BBI and
tumor/body weight ration in tumor bearing
mice.
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Fig. 3. A: Immunoblot analysis of PCNA level. B: The
relationship between doses of BBI and PCNA
expression in tumor bearing mice.
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Fig. 4. A: RT-PCR analysis of Cx43 expression. B: The
relationship between doses of BBI and Cx43
expression in tumor bearing mice.
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