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Research of resveratrol on proliferation, migration and glycolysis of breast cancer

cells by regulating LKB1/AMPK pathway
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ESTE . 0L o P 25 B 3L 4 % 09 Abstract: Objective To explore the effects and mechanism of
(WZ24701) resveratrol on the proliferation, migration and glycolysis of breast cancer
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" resveratrol +
4 pmol + ™" AMPK inhibitor BML =275). The cell proliferation of each group was detected by thiazolyl blue (MTT)

assay and Edu staining; the cell migration was detected by scratch test; the cell apoptosis was detected by flow

high — concentration experimental group (50 pmol + L.~' resveratrol) and inhibitor group (50 pwmol - L.~

cytometry ; the glucose consumption and lactic acid production of cells in each group were measured by glucose content
kit and lactic acid content kit, respectively; the protein expressions of glucose transporter 1 ( GLUTI ), lactate
dehydrogenase A (LDHA ), hexokinase 2 (HK2), LKB1 and AMPK in each group were detected by Western blot.
Results
high — concentration experimental group and inhibitor group were (0 £0)% , (32.27 £3.68)% , (56.75 £5.82)%
and (24.41 +3.06)% , respectively; the Edu — positive rates were (52.64 +6.95)%, (30.72 +4.21)% ,
(18.86 £2.54)% and (41.37 + 4.88 )% , respectively; the scratch healing rates were (34.24 + 3.82)%
(23.67+2.74)% , (14.85 £2.03)% and (29.74 + 3.42)% , respectively; the cell apoptosis rates were
(3.04£0.32)%, (21.81 £2.64)%, (34.43 £3.86)% and (12.67 +1.93)% , respectively; the glucose
consumption levels were (31.74 +3.52), (23.18 +2.64), (14.33 £1.67) and (28.27 £3.12) pmol - L7",
respectively; the lactic acid production levels were (48.12 £4.43), (31.27 £3.75), (18.85 +2.14) and
(42.36 £4.19) pmol + L', respectively; the relative expression levels of GLUTI were 1. 14 £0. 12, 0. 76 +0. 08,
0.41 £0.04 and 0. 94 £0. 09, respectively; the relative expression levels of LDHA were 1.32 +0. 14, 0.89 +0. 09,
0.47 £0.05 and 1. 13 £0. 12, respectively; the relative expression levels of HK2 were 0.97 £0.09, 0.61 +0. 06,
0.34 £0.04 and 0. 86 £0. 09, respectively; the relative expression levels of LKB1 were 0.93 £0. 10, 1.38 £0. 14,
1.75£0.17 and 1. 12 £0. 11, respectively; the relative expression levels of AMPK were 1.02 +0. 11, 1.56 0. 16,
2.04 £0.23 and 1. 18 = 0. 13, respectively. Compared with control group, the above indicators in the low — and

The cell proliferation inhibition rates of control group, low — concentration experimental group,

high — concentration experimental groups were statistically significantly different (all P <0.05); compared with the
high — concentration experimental group, the above indicators in the inhibitor group were statistically significantly
different (all P <0.05). Conclusion Resveratrol may inhibit the proliferation, migration and glycolysis of breast
cancer cells by activating the LKB1/AMPK pathway.
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Table 1

Comparison of cell proliferation inhibition rate and

number of Edu — positive cells among different groups(x +s)

Cell proliferation Edu - positive cell

Group

inhibition rate( % ) rate( % )
Control 6 0=+0 52.64 £6.95
Experimental — L 6 32.27 +£3.68* 30.72 £4.21°*
Experimental — H 6 56.75 £5. 82" 18.86 £2.54 **
Inhibitor 6 24.41 £3,06° 41.37 £4. 882

Control group: Normal cultured ; Experimental — L group; 25 pmol - L'
L~" resveratrol ; Inhibitor
L' resveratrol + 4 pmol + L~!' AMPK inhibitor
“P < 0.05; Compared with

resveratrol ; Experimental — H group: 50 wmol -
group: 50 pmol -
BML -275; Compared with control group,

experimental — L group, *P < 0.05; Compared with experimental — H

3 BFEAENIGEMEERENRE
55500 B b A, AR L Rk RE S5 20 1 A B A
T G o R0 LR 7 A A 3 W RAIG, FE SR 2
#wﬁ%ﬁMﬁXWHR0%>mﬁuﬁ%%
%%%%ﬁﬁgﬁ%@ﬁig&mmﬁ%%@ﬁ
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Table 2

Comparison of cell scratch healing rate and cell

apoptosis rate among different groups(x +s)

Scratch healing Cell apoptosis

Group n

rate( % ) rate( % )
Control 6 34,24 +3.82 3.04 £0.32
Experimental — 6 23.67+2.74* 21.81 +£2.64*
Experimental — H 6 14.85+2.03** 34.43 £3.86**
Inhibitor 6 29.74 £3.424 12.67 +1.934

* P <0.05; Compared with experimental — L
4P <0.05.

Compared with control group,
group, *P <0.05; Compared with experimental — H group,
T3 AL NN A A B AE B LR A B A LB (v £ 5)
Table 3

production of cells among different groups(x +s)

Comparison of glucose consumption and lactic acid

) Lactic acid
Glucose consumption

Group n production
(umol - L™1)
(wmol - L71)
Control 6 31.74 £3.52 48.12 £4.43
Experimental — L. 6 23.18 £2. 64" 31.27 £3.75*
Experimental - H 6 14.33 £1.67** 18.85 +2. 14 **
Inhibitor 6 28.27 £3. 122 42.36 +4.19%

Compared with control group, * P <0.05; Compared with experimental —

group, 2P <0.05 group, *P <0.05; Compared with experimental — H group, “P <0. 05.
s . 05.
" " o .
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Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
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Figure 1

A : Control group; B:Experimental — L. group; C:Experimental —

Flow cytometry detection results of cell apoptosis in different groups

H group; D:Inhibitor group.
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Table 4  Comparison of GLUT1, LDHA, and HK2 protein

expressions in cells of different groups(x +s)

Group n GLUTI LDHA HK2
Control 6 1.14+0.12  1.32+0.14  0.97 +0.09
Experimental -L 6 0.76 £0.08* 0.89 £0.09* 0.61 £0.06 "
Experimental -H 6 0.41+0.04** 0.47 £0.05** 0.34 £0.04 "%
Inhibitor 6 0.94+0.09% 1.13+0.122% 0.86+0.092

Compared with control group, * P <0.05; Compared with experimental — L

group, P <0.05; Compared with experimental — H group, “ P <0. 05.
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Figure 2 Protein relative expression levels of glucose transporter
1(GLUT1), lactate dehydrogenase A (LDHA) and hexokinase 2
(HK2)in cells of different groups detected by Western blot

GLUTI

GAPDH

A :Control group; B:Experimental — L group; C:Experimental — H group;

D Inhibitor group.
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Table 5 Comparison of LKBI and AMPK protein relative

expressions levels in cells of different groups(x £s)

Group n LKBI AMPK
Control 6 0.93 +0.10 1.02 £0. 11
Experimental — L. 6 1.38£0. 14" 1.56 £0.16 *
Experimental — 6 1.75 0. 17 ** 2.04 £0.23**
Inhibitor 6 1.12+0. 112 1.18 +0. 132

Compared with control group, * P <0.05; Compared with experimental — L

group, *P <0.05; Compared with experimental — H group, “ P <0. 05.

LKBI ---- 54kDa
caron WD D SRR SRR ;7 i0:

A B C D

B3 5 B 3 A I 4% 2H 1T G B1(LKBL) R 8 BR T
P ( AMPK) 40 g 25 PR kK F-

Figure 3
(LKB1) and AMP activated protein kinase (AMPK) in cells of

Protein relative expression levels of liver kinase Bl

different groups detected by Western blot

A : Control group; B:Experimental — L group; C:Experimental - H group;

D Inhibitor group.
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