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Ganoderma lucidum Polysaccharides Inhibit Malignant Phenotype of

Hepatocellular Carcinoma Cells by Regulating PI3K/Akt Signaling Pathway

SHEN Rui, XU Jing, WANG Lei, CAI Biao, SONG Hang’
(Anhui University of Chinese Medicine, Hefei 230012, China)

[Abstract] Objective: To investigate the effect of Ganoderma lucidum polysaccharides (GLP) on the
proliferation, migration, cycle, and apoptosis of hepatocellular carcinoma SK-HEP-1 and Huh-7 cells and to
explore the underlying mechanism. Method: SK-HEP-1 and Huh-7 cells were classified into the blank group
and low-, medium-, and high-dose GLP groups (3.5, 7, 14 g-L"). The proliferation of the cells was examined
by cell counting kit-8 (CCK-8) assay, and the migration by scratch assay. Cell cycle was measured by flow
cytometry and apoptosis was detected based on Hoechst33258 staining. In addition, the expression of
phosphatidylinositol 3-kinase (PI3K) , protein kinase B (Akt) , phosphorylated PI3K (p-PI3K) , and
phosphorylated Akt (p-Akt) in the cells was determined by Western blot. Result: Compared with the blank
group, the three doses of GLP reduced the proliferation and migration of SK-HEP-1 and Huh-7 cells (P<0.05),
increased the percentage of cells in G, phase (P<0.05), and decreased percentage of cells in S and G, phase (P<
0.05). In addition, the three doses can induce apoptosis of both SK-HEP-1 and Huh-7 cells, particularly the high
dose. Moreover, the three doses of GLP lowered the levels of p-PI3K and p-Akt (P<0.05). Conclusion: GLP
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significantly inhibited the malignant phenotype of SK-HEP-1 and Huh-7 cells through the PI3K/Akt signaling

pathway.
[ Keywords]

Ganoderma lucidum polysaccharides; liver cancer; cell experiment; malignant phenotype;

phosphatidylinositol-3 kinase/protein kinase B (PI3K/Akt) signaling pathway
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Table 1 Effect of Ganoderma lucidum polysaccharides on survival

rate of hepatocellular carcinoma cells (x+s,n=3)

s )ﬁém{g 20 AT 3 /%
lg-L° SK-HEP-1 Huh-7
sk 100.00£1.43 100.00£0.65
REZWA 2 86.90+2.43 90.76+1.36
4 75.83+1.70" 81.19+1.93"
8 61.44+1.71% 63.53+1.00%
16 44.74+1.56 48.43+1.36
32 29.19+0.65% 33.83+1.12%

525 A eV P<0.05,2P<0.01(F 2-F 517)

®2 RESHEXNFEABNETENRME (3s,n=3)
Table 2 Effect of Ganoderma lucidum polysaccharides on survival

rate of hepatocellular carcinoma cells (x+s,n=3)
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7 70.5140.88% 72.87+2.66%
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E1 REZHEX SK-HEP-1REREE RN ({58 55, <40)

Fig. 1 Effect of Ganoderma lucidum polysaccharides on migration ability of SK-HEP-1 cells (inverted microscope, x40)

B2 REZHEI Huh-7HATHEENNIN (F'E B, <40)
Fig. 2 Effect of Ganoderma lucidum polysaccharides on migration ability of Huh-7 cells (inverted microscope, x40)
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Table 3 Effect of Ganoderma lucidum polysaccharides on NS J
PO TR, = IE W A0 R 2 24 BOE 9
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78 JFE R AR L R T A M KR S R Y R R

21 5 J e /gL SK-HEP-1 Huh-7
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5 RELZEER B 528 Y
RE LA 3.5 0.70+0.01" 0.48+0.01" 3.5 RZZHX PBK/AKGEBHE W 5% HA
, im0 ososonyr  EEGREZEEA(7.04 g L)W B A PI3K Akt
y iri00s  onssos  BERRIL(P<0.05,P<0.01), RUEREHE. RE L
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Table 4 Effect of Ganoderma lucidum polysaccharides on cycle of hepatocellular carcinoma cells (x+s,n=3) %
i 45 J e gL G, S G,
SK-HEP-1 2 4 29.64+1.27 47.43+0.94 22.93+1.70
REZHEA 3.5 40.34+1.58" 44.63+1.39 15.03+2.00"
7 54.12+0.83% 39.58+1.66% 6.29+1.98>
14 69.40+2.16% 24.50+2.08% 6.10+2.25%
Huh-7 S 30.22+1.33 46.08+1.82 23.69+2.19
REZHAH 3.5 40.41+2.29" 45.14+2.09 14.46+2.39"
7 55.99+2.00% 37.21+1.87% 6.80+1.55”
14 69.54+1.46% 24.76+1.49% 5.70+1.06>
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B3 RZESiExSK-HEP-148A T HI# M (Hoechst33258, x200)
Fig. 3
apoptosis of SK-HEP-1 cells (Hoechst33258, x200)

Effect of Ganoderma Iucidum polysaccharides on

B4 REZHEX Huh-7 E T BRI (Hoechst33258,%200)
Fig. 4
apoptosis of Huh-7 cells (Hoechst33258, x200)

Effect of Ganoderma lucidum polysaccharides on
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Fig. 5 Electrophoresis of Ganoderma lucidum polysaccharides on

relative protein expression of PI3K, p-PI3K, Akt, p-Akt in
SK-HEP-1 cells
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Fig. 6 Electrophoresis of Ganoderma lucidum polysaccharides on
relative protein expression of PI3K, p-PI3K, Akt, p-Akt in
Huh-7 cells
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*5 REZEXIFESMPIBK. p-PI3K Akt.p-Akt FE B RIEMFI (x+s,1=3)
Table 5 Effect of Ganoderma Ilucidum polysaccharides on relative protein expression of PI3K, p-PI3K, Akt, p-Akt in hepatocellular

carcinoma cells (x+s,n=3)

i) 2150 JR e B /g L PI3K/GAPDH p-PI3K/GAPDH Akt/GAPDH p-Akt/GAPDH
SK-HEP-1 S 1.14£0.07 1.30+0.02 1.02+0.08 1.3440.11
REZHEH 3.5 1.02+0.04 1.1140.09 0.99+0.01 1.1240.02
7 0.99+0.01 0.73+0.06" 0.87+0.23 0.81+0.12%
14 1.10+0.03 0.45+0.06% 0.90+0.02 0.44+0.16”
Huh-7 SHA 0.910.09 1.36+0.36 1.01£0.07 1.33+0.03
R 2 3.5 1.03+0.05 1.07+0.04 0.96+0.15 0.94+0.27"
7 1.08+0.12 0.90+0.31" 1.05+0.17 0.82+0.11%
14 0.97+0.27 0.59+0.14% 1.06+0.05 0.39+0.28%
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SO RAS , R SR R B A
A ) 200 i ESORR 22 $ R R 2 22 T DA S T 9 AN i
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PI3K/AKt {5 5 38 [ 2 I8 455 i 98 240 it 26 ) 7 ik
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