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This study was designed to observe the treatment effects of flavokawain B (FKB) on gastric cancer both in SGC-7901 cells and nude
mice. When SGC-7901 cells were exposed to 10μg/mL FKB, cellular proliferative and apoptotic capacities and cell cycle were detected
utilizing CCK-8 and flow cytometry assays. The results showed that FKB treatment induced cell apoptosis and G2/M arrest and
suppressed cell proliferation for SGC-7901 cells. Western blot results showed that FKB upregulated proapoptotic proteins as well as
downregulated antiapoptotic and cell cycle-related proteins in SGC-7901 cells. SMAD4, TGF-β1, and TSPAN12 proteins were
tested in FKB-induced SGC-7901 cells. Following exposure to FKB, SMAD4, TGF-β1, and TSPAN12 expression was augmented in
SGC-7901 cells. si-SMAD4 transfection weakened cell apoptosis and accelerated cell proliferation. Furthermore, FKB reversed the
change in apoptotic and cell cycle-related proteins induced by si-SMAD4. A nude mouse tumorigenesis model was constructed,
which was treated by FKB. In the nude mouse tumorigenesis model, FKB activated the TSPAN12 expression and TGF-β1/SMAD4
pathway. Also, FKB treatment prolonged the survival time of nude mice and lowered tumor weight. iNOS and CD86 expression
was significantly enhanced, and Arg-1 and CD206 expression was significantly decreased in THP-1 cells cultured in conditioned
media from FKB-treated SGC-7901 cells. Additionally, FKB-treated SGC-7901 cells weakened macrophage migration. Collectively,
this evidence suggested that FKB accelerated apoptosis and suppressed the proliferation of gastric cancer cells and attenuated M2
macrophage polarization, thereby exerting an anticancer effect on gastric cancer.

1. Introduction

Gastric cancer is a gastrointestinal malignant tumor with the
highest incidence and fatality rate worldwide [1–3]. Surgical
removal is the first choice for gastric cancer treatment [4, 5].
Most patients are already at an advanced stage and have dis-
tant metastases at the time of diagnosis [6]. The prognosis
remains pessimistic, and 5-year survival rate is less than
20%. However, chemotherapy drugs usually cause severe
side effects, such as liver toxicity [7], nephrotoxicity [8],
and immunosuppression [9]. Therefore, the development
and research of natural product anticancer drugs with low
toxicity and high selectivity have become a research hotspot.

The occurrence of gastric cancer is in close relationship
with the imbalance of apoptosis and proliferation [10, 11].

Previous research has found that Chinese medicine mono-
mer can lead to cell cycle arrest at different stages, such as
Cannabidiol [12], ethanolic extract of Cordyceps cicadae
[13], and Phloretin [14]. Therefore, regulation of prolifera-
tion and apoptosis of cancer cells is a critical direction for
gastric cancer therapy. Mammalian cell cycle progression
can be mediated by various enzymes. It has been confirmed
that cyclin-dependent protein kinase- (CDK-) cyclin com-
plexes are activated in time of the cell cycle, which can be
induced and mediated via environmental factors (ultraviolet
rays, ionizing radiation, thermal damage, industrial chemi-
cals, etc.) [15–17]. Apoptosis is the prime type of pro-
grammed cell death. During the process, cysteine-aspartic
protease (caspase) family membranes are activated [18–20].
Therefore, the application of chemical and biological
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