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Effect of Genistein on the Antigen-Specific Inmune Responses in Mice
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ABSTRACT

The isoflavone genistein is a phytoestrogen found in high levels in soy products that
has been associated with decreased incidences of breast and prostate cancers. In this
study, we examined effect of genistein on the antigen-specific immune responses in
ovalbumin (OVA)-immunized BALB/c mice. Groups of mice were exposed to vehicle
or genistein by gavage. The doses of genistein used were 4 and 20 mg/kg body/day.
OVA-specific proliferative responses, IFN-y and IL-4 productions were decreased in
genistein administered mice compared to those in control mice without decreasing
responses to anti-CD3 mAb. OVA-specific 1gG1, IgG2a and IgG2b productions were
also decreased in genistein administered mice. However, genistein administration
did not influence the TNP-Ficoll-specific IgM and IgG levels. These findings suggest
that genistein suppresses antigen-specific immune responses by suppressing the
induction of antigen-specific T cells. Moreover, treatment with ICI 182, 780
decreased OVA-specific proliferative responses, but genistein did not suppress these
responses synergistically in ICI 182, 780 treated mice. The mechanism for the
suppression of T cell induction by genistein is responsible for the competition with
endogenous 173-estradiol for estrogen receptors. Soy Protein Research, Japan 8, 63-70,
2005.
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IgGF 7213IgM % 100 pL/wellil 2, ZRiRC 2 R [ i
L7z, IgEfIZETIE, 1% BSA% & & PBS-TT1,000f%
FML 74+ F VP~ 7 AIgE (Becton
Dickinson Co.) %100 .L/wellllz, ST 1 K&
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Fig. 1. Proliferative response of splenocytes upon
stimulation with OVA in BALB/c mice
administered with genistein. Spleen cells were
stimulated with OVA or plate-bound anti-CD3
mAb. After 48 hr incubation, DNA synthesis
was determined by measuring incorporated *H-
TdR. The values are means £+ SD. *P<0.05
compared with the control.
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Fig. 2. Cytokine productions from splenocytes in BALB/c mice administered with genistein. Spleen cells were
stimulated with OVA or plate-bound anti-CD3 mAb. After 48 hr, supernatants were collected and contents
of IFN-y and IL-4 were determined by ELISA as described in the Materials and Methods. The values are

means = SD. *P<0.05 compared with the control.
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OVA-specific antibody production in BALB/c
mice administered with genistein. Sera were
obtained from each mouse and levels of OVA-
specific Igs were determined by ELISA as
described in the Materials and Methods. The
values are means = SD. *P<0.05 and
**P<0.01 compared with the control.
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TNP-Ficoll-specific antibody production in
BALB/c mice administered with genistein. Sera
were obtained on 3, 14, 25 and 35 days after
immunization. The levels of TNP-specific Igs
were determined by ELISA. The values are
means + SD. *P<0.05 and **P<0.01 compared
with the control.
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Antigen-presenting ability of DCs from
genistein-treated BALB/c mice. DCs from
control or genistein-treated mice were cultured
with DO11.10 mouse CD4" T cells. After 48 hr
incubation, DNA synthesis was determined by
measuring incorporated *H-TdR. The values are
means + SD of triplicate observation.
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Fig. 6. Suppresive activity of CD4"CD25" T cells from
genistein-treated BALB/c mice. CD4"CD25* T
cells from control or genistein-treated mice
were cultured with CD4"CD25™ T cells and T
cell-depreted splenocytes. After 48 hr
incubation, DNA synthesis was determined by
measuring incorporated *H-TdR. The values
are means * SD of triplicate observation.
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Fig. 7. Proliferative response of splenocytes upon
stimulation with OVA in BALB/c mice treated
with genistein and/or ICI. DNA synthesis was
determined by measuring incorporated *H-TdR.
The values are means = SD of triplicate
observation. *P<0.05 and **P<0.01 compared
with the control.
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