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Astragalus membranaceus inhibits renal cell carcinoma growth by promoting follicular helper T cell activity in mice
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[ Abstract ]| Objective To explore the inhibiting effect of Astragalus membranaceus on the growth of renal cell
carcinoma by promoting the activity of follicular helper T cells (Tth cells). Methods A mouse model of renal cell carcinoma
was established in 56 BALB/c mice, and then they were evenly divided into Astragalus membranaceus treatment group and
control group. The mice in the Astragalus membranaceus treatment group were given 0.5 mg/g Astragalus membranaceus
extract by tube feeding every day, while the mice in the control group were given the same volume of purified water every day.
Three mice were sacrificed on days 0, 9, 12, 15, 18 and 21 respectively after modeling in both groups, the effect of Astragalus
membranaceus extract on the growth of renal cell carcinoma was evaluated by measuring the tumor volume, and the Tth cell
proportion in tumor tissue was analyzed by flow cytometry. The remaining 10 mice were sacrificed on day 21 after modeling
in both groups, the proportions of CD8" T cells and Tth cells were detected by flow cytometry, and the effect of Astragalus
membranaceus extract on Tth cells was explored by detecting the expression of cytokines. Results Compared with the
control group, the volume of tumor in the Astragalus membranaceus treatment group was significantly smaller on days 18 and
21 (P<<0.05), accompanied by an increase in Tth tumor infiltration (£<<0.05). The mRNA expression level of interleukin 21
(IL-21) in Tth cells of the Astragalus membranaceus treatment group was significantly higher than that of the control group
on day 21 (P<<0.05), and the proportion of tumor-infiltrating CD8" T cells was positively correlated with the proportion of
tumor-infiltrating Tfh cells (+*=0.700, P=0.003) and the mRNA expression level of IL-2/ in Tth cells (*=0.673, P=0.004).
Conclusion Astragalus membranaceus can slow down the growth of renal cell carcinoma in mice, and may exert anti-tumor
immune effects through Tth cells.
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Fig1 Effect of AM extract on growth of renal cell carcinoma in mice

A: The tumor volume of the mice at different time points after modeling; B: The tumor weight of the mice 21 d after modeling;

C: The body weight of the mice at different time points after modeling; D: The tumor weight as a percentage of the body weight of
mice 21 d after modeling. "P<<0.05, “P<0.01 vs control group at same time point. =3 (Fig 1A and 1C) or 10 (Fig 1B and 1D),

xts. AM: Astragalus membranaceus.
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Fig2 Tfh cell proportions in spleen and tumor of renal cell carcinoma mice detected by flow cytometry

A: Identification strategy of CD3"CD4"CXCR5" cells in mouse spleen 21 d after modeling; B: Identification strategy of CD3" CD4 "

CXCRS5™ cells in mouse tumor 21 d after modeling. Thf cell: Follicular helper T cell; AM: Astragalus membranaceus; CXCR5: C-X-C

motif chemokine receptor 5.

40r e Control

o AM o

30f

201

Tth cell proportion in tumor/%

9 12 15 18 21
Time/d

3 R AT S 48R/ R AR AN AR R Tfh 28Rk

Fig 3 Tfh cell proportions in tumor and spleen of renal cell carcinoma mice detected by flow cytometry
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"P<<0.05, "P<<0.01 vs control group at same time point. 7=3, X=+s. Tth cell: Follicular helper T cell; AM: Astragalus membranaceus.
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Fig 4 Expression levels of IL-21 in splenic and tumor-infiltrating Tfh cells of renal cell carcinoma mice
A: IL-2] mRNA level in splenic CD3"CD4" T cells 21 d after modeling detected by qRT-PCR; B: /L-21 mRNA level in tumor-
infiltrating CD37CD4™ T cells 21 d after modeling detected by qRT-PCR; C: IL-21 secretion mediated by CD3/CD28-activated
splenic CD3"CD4" T cells 21 d after modeling detected by ELISA; D: IL-21 secretion mediated by CD3/CD28-activated tumor-
infiltrating CD3"CD4" T cells 21 d after modeling detected by ELISA. "P<<0.05, "P<C0.01. =10, x%s. Tfh cell: Follicular helper T
cell; IL-21: Interleukin 21; CXCRS5: C-X-C motif chemokine receptor 5; qRT-PCR: Quantitative real-time polymerase chain reaction;

ELISA: Enzyme-linked immunosorbent assay.
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A: Representative flow cytometry chart of CD8" T cell proportion 21 d after modeling; B: The proportion of CD8" T cells in tumor-
infiltrating T cells 21 d after modeling; C: Correlation between tumor Tfh cell proportion and tumor CD8" T cell proportion 21 d after
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