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Elects of Soy Isoflavones on Immune Checkpoint Therapy against Cancer
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ABSTRACT

In this study, we examined the effect of soy isoflavone genistein on cancer
immunotherapy in mice. C57BL/6 were inoculated with B16F1 melanoma cells
and treated with either genistein or anti-mouse PD-1 monoclonal antibody (mAb)
or with both. Mice treated with genistein or anti-PD-1 mAb showed lower tumor
growth in vivo. In contrast, the reduction of tumor growth by treatment with
genistein or anti-PD-1 mAb was canceled in mice treated with genistein and anti-
PD-1 mAb. Flow cytometric analysis showed that frequencies of T cell receptor
B ' CD4" cell and T cell receptor B * CD8" in the tumor were the same between
the 4 groups. The concentration of IFN-y in mouse tumor treated genistein,
anti-PD-1 mAb and both were smaller than those in control mouse tumor. A
significant diJerence in TNF-a concentration in tumors was not observed among
the 4 groups. These results show that the treatment of soy isoflavone genistein is
elective for tumor therapy but the combination with anti-PD-1 mAb attenuates the
tumor therapy. Soy Protein Research, Japan 25, 93-99, 2022,
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Fig. 1. Experimental protocol in this study.
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Fig. 2. Elect of genistein and anti-PD-1 mAb treatment on B16F1 melanoma cells in C57BL/6 mice. Tumor-
inoculated C57BL/6 mice were given either genistein, anti-PD-1 mAb or genistein plus anti-PD-1 mAb.
Tumor growth was investigated and data were shown in individual mice.
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Fig. 3. Effect of genistein and anti-PD-1 mAb
treatment on B16F1 melanoma cells in
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Fig. 4. Weight of tumor in mice treated with
genistein, anti-PD-1 mAb or genistein plus anti-
PD-1 mAb. The data were shown as mean *

SD.
C57BL/6 mice. Tumor-inoculated C57BL/6
mice were given either genistein, anti-PD-1
mADb or genistein plus anti-PD-1 mAb. The
data were shown as mean + SD. P < 0.05
compared with the control.
(A) %, Plot PO3, gated on PO1.R1.R2 <_Plot P04, gated on PO1.R1.R2
s
14
o
[l
10*
B
® e © ¢
I 2 30
+<D|- 25 % 25
o O
O 20 T 20
[ca R Q
o o 15
O 4o O
[ = 10
N Y
: g
Q 0 : Q
o L L o 0
[0) Control Genistein PD-1 Genistein + o) Control Genistein PD-1 Genistein +
o PD1 o

PD1

Fig. 5. Percentages of TCR3 "CD4" cells and TCRf3 *CD8" cells in the tumor. Cells were purified from the
tumor according to the "Materials and Methods" section. Representing flow cytometric profile (A).
Percentages of TCRf3 "CD4" cells (B) and TCR{3 "CD8" cells (C) were analyzed using flow cytometry.
Lymphocyte subsets were defined as CD45" cells. The data were shown as mean + SD.
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Fig. 6. The concentration of IFN-y and TNF-a in the tumor. Tumor tissue was homogenized and centrifuged
to remove debris. The concentration of IFN-y (A) and TNF-a (B) were determined by ELISA methods.
The data were shown as meant SD. P < 0.05 compared with the control.
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