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munotherapy in mice with triple negative breast cancer(TNBC). Methods A TNBC transplantation tumor mouse
model was established. Mice were randomly divided into 4T1 group, Sijunzi decoction treatment group,anti-PD-1
treatment group and Sijunzi decoction combined with anti-PD-1 treatment group,with 6 mice in each group. Mice in
the Sijunzi decoction treatment group were given Sijunzi decoction by gavage at a dose of 4. 85 g/(kg ¢ d)according
to the experimental animal to human surface area ratio(five times a week). The anti-PD-1 treatment group was in-
jected intraperitoneally with 80 pg/mouse anti-PD-1 antibody(twice a week). The combination of Sijunzi decoction
and anti-PD-1 treatment group was given the above treatments respectively. The 4T1 group was given an equal vol-
ume of 0. 9% sodium chloride solution by gavage (five times a week). The interventions were continuous for 3
weeks. The volume size of tumors were compared. Survival analysis was used to compare the survival time of mice
in each group. Further assessment of lipid peroxidation in tumor cells of mice in each group was performed by C11-
BODIPY staining,and confirmed by measuring malondialdehyde (MDA content. The proportion of cell death was
detected by 7-aminoactinomycin D(7-AAD)staining. Real-time quantitative PCR was used to detect the expression
of ferroptosis-related genes. Furthermore,an in vitro experiment was conducted to analyze the effects of the active
ingredient of Sijunzi decoction(ginsenoside Rb1)on lipid peroxidation and ferroptosis in 4T1 cancer cells. Results
Compared with the anti-PD-1 treatment group, the tumor volume size of mice in the Sijunzi decoction combined
with anti-PD-1 treatment group were significantly reduced(P<C0. 01),and the median survival time of the Sijunzi
decoction combined with anti-PD-1 treatment group was significantly prolonged (34 days vs. 25 days, P<Z0. 05).
Compared with the anti-PD-1 treatment group,the average fluorescence intensity of lipid peroxidation in the Sijunzi
decoction combined with anti-PD-1 treatment group was significantly increased (P<C0. 05),and the MDA content
and cancer cell death rate were significantly increased (all P<C0. 01). The expression levels of NRF2,GPX4,and
SLC7A11,which are ferroptosis inhibitory genes,were significantly lower in the Sijunzi decoction group(compared
to the 4T1 group)and the Sijunzi decoction combined with anti-PD-1 treatment group(compared to the anti-PD-1
treatment group) (all P<C0. 05). However, there was no significant difference in the expression of the ferroptosis
promoting gene TFRC(P>>0. 05). The results of cells experiment showed that there was no significant difference
in the effect of ginsenoside Rbl monomer on the average fluorescence intensity of lipid peroxidation in breast canc-
er cells compared with the blank control group of 4T1 cells(P>>0. 05). However, when ginsenoside Rbl was used
in the combination with IFN-v, the fluorescence intensity of lipid peroxidation in breast cancer cells were signifi-
cantly higher than that of IFN-y alone(P<C0. 05). Under the intervention of ginsenoside Rb1,the expression levels
of NRF2,GPX4,and SLC7A11,which are ferroptosis inhibitory genes,in 4T1 cancer cells were significantly re-
duced(all P<C0. 05). Conclusion Sijunzi decoction did not show significant therapeutic effects on TNBC in mice
when used alone,but it may enhance the immunotherapy effect of anti-PD-1 antibody on TNBC in mice. The mech-
anism may be related to the fact that Sijunzi decoction reduces the expression of ferroptosis inhibiting genes in
cancer cells,thereby promoting cancer cell ferroptosis.
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