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Abstract: [ Objective] To explore the effects and possible actions mechanisms of B—sitosterol on the proliferation of
hepatocellular carcinoma (HCC) cells.[Methods] The target of B—sitosterol was predicted by SwissTarget and TargetNet
data platforms. The up-regulated gene in GSE101728 HCC data set was analyzed by GEO2R, and the common gene be-
tween the target and the up-regulated gene was analyzed. According to the analysis of TCGA_LIHC data matrix, the rela-
tionship between cell division cyclin 25B (CDC25B) and clinical staging, prognosis of HCC was obtained. The activities,
proliferation, cycles distribution and apoptosis of HCC cells (HepG2, Hep3B) treated with B—sitosterol were detected by
CCK-8, colony—forming assay and flow cytometry. The models of nude mice with subcutaneous xenografted tumors in
HepG2 were constructed and divided into control group and B—sitosterol group. The B—sitosterol group was intraperitoneal-
ly injected with B—sitosterol (50 mg/kg-d). The volume and mass of tumors were measured. The expression level of Ki67
was detected by immunohistochemistry. The levels of CDC25B protein in HepG2 and Hep3B cell lines treated with differ-
ent concentrations of B-sitosterol for different action time were detected by Western blot. HepG2 and Hep3B cell lines with
stable overexpression of CDC25B were constructed, and then which were treated with B—sitosterol. The activities, prolifer-
ation, cycles distribution and apoptosis of HepG2 and Hep3B cell lines were detected by the above—mentioned methods.
[Results] The expression level of CDC25B in HCC tissues was higher than that in para—carcinoma tissues (P<0.05). The
expression level of CDC25B in patients with TNM staging at stage T2-4, clinical staging at stage 11 -1V, G3—4 differentia-
tion, recurrence and poor prognosis was higher than that with TNM staging at stage T1, clinical staging at stage I, G1-2
differentiation, non—recurrence and good prognosis, respectively (P<0.05). The overall survival rate in high—expression
CDC25B group was lower than that in low—expression group (P<0.05). The activities of Hep3B and HepG2 cells were de-
creased with the increase of B—sitosterol dose and the prolongation of action time. The relative number of clone cells and
the percentages of cells during S phase in Hep3B (15 pmol/L B-sitosterol) and HepG2 (18 pmol/L. B-sitosterol) were sig-
nificantly lower than those in control group (P<0.05), while percentage of cells during GO/G1 phase and apoptosis rate
were significantly higher than those in control group (P<0.05). The volume and mass of xenografted tumors, and relative
expression level of Ki67 in B—sitosterol group were significantly lower than those in the control group (P<0.05). The ex-
pression of CDC25B protein in Hep3B and HepG2 cells was decreased with the increase of B—sitosterol concentration and
the prolongation of action time. The cells growth, relative number of clone cells, and percentages of cells during S phase in
Hep3B and HepG2 cells were all significantly higher than those in B—sitosterol group (P<0.05), while percentage of cells
during GO/G1 phase and apoptosis rate were significantly lower than those in B —sitosterol group (P<0.05).[Conclusion]
The B—sitosterol can promote apoptosis of HCC cells and inhibited their proliferation. The inhibition of cells proliferation
may be related to inhibition of CDC25B protein.
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A: Intersection results of B—sitosterol target and up—regulated gene in GSE101728 HCC dataset (from TCGA); B: Expression level of CDC25B in
HCC tissues (n=374) and para—carcinoma tissues (n=50) in HCC database, Y P<0.05 compared with Adj; C: Expression level of CDC25B in HCC tissues
during different TNM stages and para—carcinoma tissues, para—carcinoma tissues (n=50), T1 (n=182), T2~4 (n=188), " P<0.05 compared with T1; D: Ex-
pression level of CDC25B in HCC tissues during different clinical stages and para—carcinoma tissues, para—carcinoma tissues (n=50), stages | (n=172),

stages I =1V (n=177), " P<0.05 compared with Stage I; E: Expression level of CDC25B in HCC tissues with different differentiation degree, G1-2 (n=
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(n=143), Recurred (n=172), "
(n=33), Bad prognosis (n=91), "
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P<0.05 compared with no-Recurred; G: Expression level of CDC25B in patients with different prognosis, Good prognosis
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with B —sitosterol (0 wmol/L), n=3; C: Growth curves of Hep3B cells (B —sitosterol 15 wmol/L), n=6; D: Growth curves of HepG2 cells (B —sitosterol
18 pwmol/L), n=5; E: Colony—forming assay, n=3; F: Cycles distribution of Hep3B cell (B —sitosterol 15 pmol/L), n=3; G: Cycles distribution of HepG2
cells (B—sitosterol 18 wmol/L), n=3; H: Apoptosis of Hep3B and HepG2 cells detected by flow cytometry, n=3. E, H: B—sitosterol 15 pwmol/L in Hep3B

Fig. 2 Effects of B—sitosterol on the proliferation and apoptosis of HCC cells
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Fig. 3 Effects of B—sitosterol on the growth of xenografted tumors in vivo
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Fig. 4 Effects of B—sitosterol on the expression of CDC25B protein in HCC cells
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Fig.5 p-Sitosterol inhibited the proliferation of HCC cells by CDC25B
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