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Jianpi Yangzheng Xiaozheng Decoction Affect Proliferation and Stemness of
Gastric Cancer HGC-27 Cells by Inhibiting Aerobic Glycolysis
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[Abstract] Objective: To observe the effect of Jianpi Yangzheng Xiaozheng decoction (JYXD) on the
proliferation and stemness of the human gastric cancer (GC) cell line HGC-27 by inhibiting aerobic glycolysis,
and explore the underlying mechanism. Method: Methyl thiazolyl tetrazolium (MTT) assay was employed to
determine the survival rate and chemotherapy sensitivity of HGC-27 cells treated with JYXD (0.25, 0.5, 1, 2,
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4,8, 16, 32 g-L"). Colony formation assay was employed to detect the effect of JYXD (2, 4, 8 g-L™") on the
colony formation of the cells. The aerobic glycolysis level of HGC-27 cells after treatment with JYXD was
measured by glucose assay kit and lactic acid assay kit. The proportion of stem cell subsets in HGC-27 cells was
detected by flow cytometry. Western blot was employed to determine the expression of glycolysis-associated
proteins such as lactate dehydrogenase (LDH) , hexokinase 2 (HK2) , glucose transporter 1 (GLUTI1) , and
pyruvate kinase isozyme M2 (PKM2) , and the expression of stemness-associated proteins such as octamer-
binding transcription factor 4 (OCT4), SRY-box transcription factor 2 (SOX2), and Nanog. Result: JYXD
(0.5, 1,2, 4,8, 16, 32 g-L"') inhibited the activity of HGC-27 cells (P<0.05, P<0.01), with the inhibitory
concentration 50(IC,,) of 4.83 g-L", and it improved the sensitivity of HGC-27 cells to cisplatin chemotherapy.
Compared with the control group, JYXD (2, 4, 8 g-L"') reduced the colony formation number of HGC-27 cells
(P<0.01) in a concentration-dependent manner. Flow cytometry showed that compared with that in the control
group, the proportion of CD44"CD24°ALDH" population in the cells treated with JYXD (2, 4, 8 g-L")
decreased (P<0.05). In addition, JYXD (2, 4, 8 g-L"') inhibited the glucose uptake and lactic acid production
of HGC-27 cells. Western blot showed that compared with the control group, JYXD (2, 4, 8 g-L"') down-
regulated the expression levels of SOX2, Nanog, OCT4, PKM2, LDH, GLUTI, and HK2 (P<0.05, P<0.01)

in a concentration-dependent manner. Conclusion: JYXD may inhibit the proliferation and reduce the stemness

of HGC-27 cells by regulating the aerobic glycolysis.
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Table 1  Effect of Jianpi Yangzheng Xiaozheng decoction on
viability of HGC-27 cells(x+s,n=5)

4151 i e /g L 1A 15 /%
ekl 100.00+£0.00
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T 525 4L P<0.05,2P<0.01(F% 4. % 6 . E 7[H)
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Table 2  Effect of Jianpi Yangzheng Xiaozheng decoction on

chemosensitivity of HGC-27 cells(x+s,n=5)
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Fig. 1 Effect of Jianpi Yangzheng Xiaozheng decoction on clone

formation rate of HGC-27 cells ( crystal violet)
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(X+s,n=3)
Table 3 Effect of Jianpi Yangzheng Xiaozheng decoction on clone

formation rate of HGC-27 cells(x+s,n=3)

415 o e v i /g - L 5o B B %
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4 4.80+0.72"
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Table 4 Effect of Jianpi Yangzheng Xiaozheng decoction on
percentage of GC stem-like cell population of HGC-27 cells (x+s,

n=3)
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8 g L) LR ™ 2 1 4 %) Wl AR R B 45 2 W 1Y
T iR R 22 5 B Gt oA B X R LT fiE
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Table 5 Effect of Jianpi Yangzheng Xiaozheng decoction on

aerobic glycolysis level of HGC-27 cells(x+s,n=3)

. S T FLR A T R R
- /g-L! /mmol-L" /100%
s 5.06+0.217 56.4+4.7
2o 2 4.67+0.315" 34.0+2.8"
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8 0.84+0.406" 8.7+2.4"
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Table 6 Effect of Jianpi Yangzheng Xiaozheng decoction on

cancer stemness related protein expression in HGC-27 cells (x+s,

Y
215 J\/EYLZ%IJ:E SOX2/B-actin  Nanog/B-actin OCT4/B-actin

-
EE 1.1184£0.052  1.274+0.158  0.880+0.117
P 2 0.759+0.016° 0.940+0.294  0.560+0.173
4 0.597+0.194”  0.159+0.030* 0.069+0.005%
8 0.153+0.030”  0.176+0.032% 0.207+0.248%
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R7 BREFEHEINEBEHGCLTHRERAREMRBEXTAREHII (Fxs,n=3)
Table 7 Effect of Jianpi Yangzheng Xiaozheng decoction on glycolysis related protein expression in HGC-27 cells (x+s,n=3)

21 5 e g L PKM2/B-actin LDH/B-actin GLUT1/B-actin HK?2/B-actin
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Fig. 2 Electrophoresis of expression of SOX2, Nanog, OCT4 in
HGC-27 cells
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Fig. 3 Electrophoresis of expression of PKM2, LDH, GLUT1
and HK2 in HGC-27 cells
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