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Metformin inhibits the senescence and senescence-associated secretory phenotype
of gastric cancer BGC823 cells induced by doxorubicin

HUANG Hejing’, ZHANG Xin**, ZHU Zhenxin®, WEI Ziran’, YANG Dejun’, CAI Qingping” (a. Department of Ultrasound;
b. Department of Gastrointestinal Surgery, Changzheng Hospital, Naval Military Medical University, Shanghai 200003, China)

[Abstract] Objective: To investigate the effect of metformin on the senescence-associated secretory phenotype (SASP) of doxorubicin-
induced gastric cancer BGC823 cells. Methods: Human gastric cancer BGC823 cells were cultured in vitro and treated with doxorubicin
at gradient concentrations (50, 100, 150 and 200 nmol/L). Cell senescence was detected by SA-B-gal staining, and SASP factor expression
was detected by ELISA. The effects of metformin on cell senescence and SASP factor secretion induced by doxorubicin (100 nmol/L)
were observed by adding gradient concentrations of metformin (0, 5, 10 and 20 mmol/L). Results: With the increase of doxorubicin
concentration and treatment time, the senescence rate of gastric cancer BGC823 cells increased first and then decreased. At 96 h after
100 nmol/L doxorubicin treatment, the peak aging rate reached 68.7%, accompanied with significantly increased expressions of SASP
factors IL-1a, IL-6, IL-8 and CXCLI1. The proportion of senescent cells was (55.2+1.9)%, (48.7+2.2)% and (40.8+2.3)% respectively
under the effects of 5, 10 and 20 mmol/L metformin, which was significantly lower than that in the non-metformin treatment group
(P<0.01). At the same time, with the increase of metformin concentration, the production of SASP factors IL-1a, IL-6, IL-8 and CXCL1
showed a gradient decline. Compared with the non-metformin treatment group, IL-6 and IL-§ decreased significantly under the effect of
metformin above 10 mmol/L (P<0.05 or P<0.01), while IL-1a and CXCL1 decreased significantly under the effect of 20 mmol/L metformin
(all P<0.05). Conclusion: Metformin can inhibit the senescence and SASP production of gastric cancer cells induced by doxorubicin.
[Key words] gastric cancer; cell senescence; senescence-associated secretory phenotype; metformin; oxidative stress

[Chin J Cancer Biother, 2020, 27(8): 874-878. DOI: 10.3872/j.issn.1007-385X.2020.08.006]

[E€mBE] EZRARREESVEBITNH (No. 81602617,81773049) ; L KAFERE &7 8 N 4 T2 E K “L# 7 )5 % AN 4 %1% 8. Project
supported by the National Natural Science Foundation of China (No. 81602617, 81773049), and the National “Excellent Youth” Reserve Talent Plan of
“Pyramid Talent Project” of Shanghai Changzheng Hospital

EEBN]  FORTE(1987-), 2 1L, IR IR HFIT , 35 2 R 8 25458 25 AH DG T  E-mail - huanghejianga@163.com; 5K 8 (1986-) , 3 , 8
o, R TR PRI, G R4 F S S G AL, E-mail : czzx86@163.com. A NFLFEIE—1EH

[BIS1E&] %7 ¥ (CAI Qingping,corresponding author) , 18 -, FATEE i L 20 4% , 18 £ 4 S H , 32 2 Z 5 B 3@ M8 09 85 HE 897 e 98,

E-mail: caigingping@smmu.edu.cn



b

PR, 55 . HUORATM ) 22 52 bR 55 10 B e BGC823 4 il 522 S HLAR e 7 i 2R - 875 -

B A YH A R G L HL e B A R R, e
a8z, B D2 MR8 T AR B RITE T g DA A #%
B BT 2500 0 N FlE IR T A4S 21 B 3 3R
e SR, RISEELS BIARIE VI bR HAZ2 7 HTE
AT G DL, 5 4 R H IR i R
RANFERE R IMA R FRARRYE. Fs b,
FALTT LE 25 10 g 1) [R) B, 3 4 5 5 308 2 v g 248
KA, FEZ WA M AAUA B AT 7= A R0, ik
A DLE I A O AR A ) I 5 5 At e 8 4
XTATT 77 AR T 2400 3K 6 p 3 32 A B o A 1 AR A
T4 53 43 R 3 22 FH 9% 40 Wb 3R 1Y (senescence-associ-
ated secretory phenotype, SASP) , Huifi i H 43 Wb 8 5%
53 WA 1) 77 20T 48 B A 5 7 A B LR W, A O 2
FEUM IR AT T 25 R B R 2R

L HOBUNRAE Ay — b A e ) 100 A B 0 245, HLAE T
N RE AU ) 2 A AR R 2SR
N SRR IRIE , AT 998 S TR 30, 78 B PR s 1
I A iR T AU BRI R 1 S5 R S IR = B WU
() e 96 R e 0 ik 25 ARG, 3 s — HOSUNA 3% 7E 1)
PrIRE AR, R, il S AH DG B SR S —
BN 477 24 P Bk FH 5 16 0L 3 e ik 25 1) L (EL
BARHLE] ATE R . AW B IR R XU 2
FHEE SR S BGC823 4l 5% I SASP {15
Wi, FE5F AL AT W BR T, TN I 5% 15 9 AT
TR} 24 3 L8 JEL 2t

1 #MR5RE

1.1 &M 5EH

H e BGC823 4H i W) | o B e 40 i B, R FH &
10% fifi 4+ IfiL 3 1) DMEM 8% 37 3% , B T 5%CO0,.37 °C
R P R 9E, R 2.5 /L EE$+0.02% EDTA 347
YU MAEAR, B 3~5 d ABAR— 1K, 1 BOG Hi A K S 4 i
BT J5 825256

MBI T AN EWHE SR
EYHEARAR, ZRUEEWE FET AR, ZHX
I [ Sigma 23 7] , RPMI 1640 8% 75 %8 | iG 4 L7 i
fiff #1 9 H Hyclone /4 7 , IL-6 IL-8+ IL-1a. 1 CXCL1
Elisa 177 &34 00 B _Fi#EREIK A 7], MTS ) H Promega
A, FlexStation3 2 Ly B B AR AR U H 55 28 4%+
& YN
12 % F w24 FBGCS23 e g A A

H 0k H AR K 189 BGC823 4 g % #h T 6 FL IR
(1.2x10*AN/FLD , 325 5 53 ) G FE VR B (50,100 150
F1200 nmol/L) £ F Lv 2 A3 24 h, il J5 ¥ AN 5 2 5
LUER I RE FR 85 97, 4K 8205 97 24..48.72.96 h J5 i 47
SA-B-gal 4t

1.3 SA-B-gal 4 & % = BGC823 tafie X Z AL A

W [k 40 B 35 77, PBS 5 38 1K, I 1 ml SA-B-
gal e i [ 2 W, S IR %€ 15 min J5 W B 20 A 15 & e
PBS i Ve 4 i 3 VX, 4K 3 mino. WY R PBS Ji& & LN
A 1 ml SA-B-gal G40 T AR, PREF AT 6 FLARET 1E
AR,3TCMEER. WiEss B s, 4
G R SR ) D R R AR, BE AL B 3 S RLEY , 2
ATHE300 N, THE SR Z AR E L.
1.4 ELISA # 1 BGC823 #m it 3% % £ & ¥ IL-1a.IL-
6.IL-8 .CXCL1 #9% &

W L BGC823 4t 3 772 5 , 1 000xg 250> 20 min,
B 3% , >R H ELISA v A5 ) H 1 IL-1a  IL-6 IL-8
CXCLI FIIRFE . ¥ B AR S FLAIRE AR AL, br ki AL
BTN [F) 34 FE B bR 1 5 50 ul, B A FL A in A\ 5 i
AR50 wl, 72 LA IR, B B8R AR EF S B AL , =
IR E 120 min. BR=AS FFLAN, bRtk S FLATRE A FL
B LN F U B S SR AR (Y R T S A P B A i
FIRL NPT 100 pl, B AL, 37 °C/KIF IR H 60 min.
FERWAR, ERE VIR S TINJERY AB R 50 ul
J5 37 CCHEEEIFE 15 mine. I 1L 50 pl, BEFRAX
T 5E 450 nm P A Ab & FLIK L % B (DO H , 18 H bRk
2R, T RS A R b PR R RE A (] 4631 1) A
AT FE LU AR S e v 537 o
1.5 MTS k4M % F 1k 2 3+ BGCR23 tm 3834t % vh

96 LR EAE KT BGC823 4B (5 x 10°4V4L) ,
RS R 96 hAE N FHPEXTHEZH . S50 40 BGC823 4l
JHL 25 7456 FEE 94 B2 (50 <100 150 11200 nmol/L) £ F L
A 24 h JE A S 2 R R R R TR
R R 72 ho 23 U HRZE UM [ SE AR AR ) 55 97 4
MTS 6 I i T4 FL I 20 ul MTS ¥, 22 1R 5T,
i B T 40 M IR ARG B 2 h s BAR kil 490 Al
690 nm Y% K AL I3 FE (DA FH 1T L D0 1H  33E
— P E MRS . AR R =CLI8 2 D o0
1B -2 FA ST BB D 100600 18D/ CBH X BB L D 190600 1H- 25
X B D 450600 TELD) X 100%
1.6 SA-P-gal # & #= ELISA # M = ¥ 3 AL &f
BGC823 @ fitL % # #= SASP 48 % A F K -F 49 % 7

H 0t H AR K 1 9 BGC823 4 g 5 Fh T 6 FLAR
(1.2x10°4/4L) , i N 22 52 AL 42 100 nmol/L, [RI
NI PR IR A 04510 120 mmol/L [ — B XA 4b #
BGC-823 41/ 24 h, Bl J5 ¥ WA 2 R LR AN S H
552 F (R S5 B BRI s 7R B s 9%, 4k 4 15 3%
72 h J5 4T SA-B-gal % (0 F1 ELISA il 48 i 32 22 15
RN ES 7% L3 SASP AH IR F I 7K
1.7 %itsan

K H1 SPSS 17.0 # A 3EAT K d 4b B2, B A 256 ik



- 876 -

FR [ R R iR YT %K, 2020, 27(8)

SEE IR, BIESDA TR TR L vts TR, 411
Z S EL R P RE A (556, B 0=0.05 1F N6 56
JKHE, P P<0.05 8%, P<0.01 #nE R BA G HE L.

2 # R

2.1 % FEEHFFRAMEBGCS2I i E A
SA-B-gal Y45 F (K 1AB) TR, FEE 25k
FEE 1) 3683 388 0 B 8] (1) HE % , 30 32 248 a1 b A3 52 B0 0
J& B AR A #a35, 100 nmol/L £ FZ HL AL FEZL7E 96 h
I 302 22 40 0 1) LG A9 e = 5 3k 68.7%. MITS ol &5 SR
(E1C) &7~ ,96 hIs} 100 nmol/L Ab P 41 240 fifd 1) 77 1%
RIET2%, PR 2 ZRHE ST B i A B A
BRI TR e FH 96 hi (a2 A A R iR AT 5 R S 56

A
§ 80T —e— (0 nmol/L
H -&- 50 nmol/L
5o 60F —4 100 nmol/L
IS —» 150 nmol/L
22 40 ./!% —+-200 nmol/L
Q
Lo
B 20f
o
<] ._'_-0—-—‘"—_—‘.
~ . .
L 48 T2 9 120
Time (t/h)
B
C
150
100

Survival (%)

\\

50 100 150 200

Doxorubicin [c,/(amol-L7)]

W
(=}

A: Proportion of senescent cells under gradient concentrations of
doxorubicin treatment at different time points; B: Cell senes-
cence was detected by SA-f-gal staining at 96 h after 100 nmol/L
doxorubicin treatment (x100); C: MTS was used to detect cell
survival
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Fig.1 The establishment of Doxorubicin-induced senescence

model of gastric cancer BGC823 cells
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BGC823 cells were treated with 100 nmol/L doxorubicin for 24 h.
After 96 h, the expression of SASP factor IL-1a,, IL-6, IL-8 and
CXCL 1 in supernatant were detected by ELISA
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Fig.2 Doxorubicin-induced SASP in gastric cancer BGC823 cells
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Gradient concentrations of metformin were added to doxorubi-
cin-induced BGC823 cell senescence model, and SA-B-gal stain-
ing was used to detect cell senescence
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Fig.3 Metformin inhibited doxorubicin-induced senescence

of gastric cancer cells
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Fig.4 Metformin inhibited the SASP induced by doxorubicin in gastric cancer cells
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