- 2208 - thEEEIAE F43E  Chinese Journal of Pathophysiology 2019,35(12) ;2208-2214
Z Bk : http://www. cjpp. net

[xXEHS] 1000-4718(2019)12-2208-07

A S HA G B EARB SR

xRS, WmHERE, NmWE, EF%, Fiy
(REFATES AR EERE iRl 2 iRt , TR R B 473012 e A i 45— AR PE B iRl TR 1 B 473000)

[ E] BH: B2 TA P& R ( XFRLZ A, DOX) i 2 B J 40 M i 30 i /8 A R B ARLH .
3% SR F MTT 3L45 00 5 9 40 AT DOX A Busd: 5 32 25 i e 15 2 i DOX 21 Mudk , it =4 Bl R Iz Western blot 46 U £
JHJE R R T M B AR S AR 4 s RT-qPCR ) Western blot #0132 i@ 4 2 1 (P-gp) (FLARIET 258 1 ( BCRP) K&
LZEMMLGARE A 1 (MRP-1) BYE ik, £ R DOX XF AR 1Cs, , %2 HH DOX R4 ik SNU-719 FI
SNU-601 J% DOX Tif 25 4 Jifd £ SNU-638 ,SNU-668 .SNU-216 FI SNU-620, [a] i 57 126 75 3] W5 > i 25 bk SNU-T19R FI
SNU-601R, F+Z LA il DOX 4R MRP-1 ik, 58 DOX ZLFRAIAH L, FHEER TA 5 DOX 15 F gz
SNU-719R J% SNU-620 4B A4 G,/M BN, 350 p21 Fik /K-, BEAIK eyelin B1 2 CDK1 f93i57K ., HAok, S8 H
DOX ZbBRAIAH L, FHS:1 TTA 5 DOX B FHREIS i p53 \Bax I LC3B-IT [ 33K /K-, B#AIK Bel-2 il p62 (17K - (P <
0.05) . Z5i%: FFET 1A W] fi] 5 g 200 B 1) B) 83 2K T 24

[XE1F] B FFSW 0A; B e 2RHE

[hE4S 2] R363.2; R735.2 [ XEFREI] A doi: 10.3969/j. issn. 1000-4718.2019. 12.015

Tanshinone ITA inhibits doxorubicin resistance in gastric cancer cells
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[ABSTRACT] AIM: To investigate the inhibitory effect and the specific mechanism of tanshinone ITA on doxoru-
bicin (DOX) -resistant gastric cancer cells. METHODS: The sensitivity of gastric cancer cells lines to DOX was deter-
mined by MTT assay. DOX-resistant gastric cancer cell lines were established by step selection with increasing concentra-
tions of DOX. The cell cycle arrest, apoptosis and autophagy related-markers were analyzed by flow cytometry and Western
blot. The expression of P-glycoprotein (P-gp) , breast cancer resistance protein ( BCRP) and multi-drug resistance-associ-
ated protein I (MRP-1) was determined by RT-qPCR and Western blot. RESULTS: DOX-sensitive cell lines SNU-719
and SNU-601 as well as the cell lines relatively resistant to DOX including SNU-638, SNU-668, SNU-216 and SNU-620
were identified according to the 1Cy, values of DOX for different cell lines. Two DOX-resistant cell lines SNU-719R and
SNU-601R were also established. Tanshinone IIA inhibited the expression of MRP-1 in DOX-resistant cell lines. Compared
with DOX treatment alone group, combined treatment of DOX and tanshinone IIA in cancer cells decreased the G,/M phase
cell number, increased the protein expression of p21, decreased the protein expressions of cyclin Bl and cyclin-dependent
kinase 1 (CDKI1) in the SNU-719 R cells and SNU-620 cells. In addition, compared with DOX treatment alone group,
combined treatment of DOX and tanshinone IIA in the cancer cells increased the protein expressions of p53, Bax and LC3B-
I, decreased the protein expression of Bel-2 and p62 (P <0.05). CONCLUSION: Tanshinone IIA is an effective drug
in the inhibition of DOX resistance in gastric cancer.
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Figure 1.

The cytotoxicity of doxorubicin (DOX) on gastric cancer cells. The ICs, values of DOX for a panel of gastric cancer cells

were showed. The cells were treated with DOX at a series of concentrations for 24 h, 48 h and 72 h. Mean +£SD. n =3.
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Figure 2. Inhibition of MRP-1-mediated efflux of doxorubicin (DOX) by tanshinone ITA. A the relative mRNA expression of drug ef-

flux transporters P-gp, BCRP and MRP-1 in a panel of gastric cancer cells; B the relative mRNA expressions of drug efflux
transporters P-gp, BCRP and MRP-1 in DOX-selected gastric cancer cells SNU-601R; C: the relative mRNA expressions of
drug efflux transporters P-gp, BCRP and MRP-1 in DOX-selected gastric cancer cells SNU-719R; D the relative protein

expression of MRP-1 in gastric cancer cells after treatment with tanshinone ITA at 5 wmol/L for 24 h; E: the mRNA expres-

sion of MRP-1 in gastric cancer cells after treatment with tanshinone IIA at 5 pmol/L for 24 h. Mean = SD. n =3.
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Figure 3. Tanshinone IIA enhanced doxorubicin-induced cell cycle arrest in drug-resistant gastric cancer cells. A the cell cycle distri-
bution in the gastric cancer cells after treated with DOX at 0. 5 mg/L with or without tanshinone ITA (5 pwmol/L) for 24 h;
B: the protein expression of p21, cyclin Bl and CDKI in the gastric cancer SNU-719 cells and DOX resistant SNU-719R
cells after treated with DOX at 0. 5 mg/L with or without tanshinone IIA at 5 pmol/L for 24 h; C: the protein expression of
p21, cyclin Bl and CDKI in the gastric cancer SNU-719 cells and DOX resistant SNU-620 cells after treated with DOX at
0.5 mg/L with or without tanshinone IIA at 5 wmol/L for 24 h. Mean +SD. n=3. " P <0.05 vs DOX group.
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Figure 4. Tanshinone IIA increased DOX-induced apoptosis and autophagy in drug-resistant gastric cancer cells. A the protein ex-

pression of p53, Bax and Bcl-2 in the gastric cancer SNU-719 cells and DOX resistant SNU-719R cells after treatment with
DOX at 0. 5 mg/L with or without tanshinone IIA at 5 pmol/L for 24 h; B: the protein expression of p53, Bax and Bcl-2 in
the gastric cancer SNU-719 cells and DOX resistant SNU-620 cells after treated with DOX 0. 5 mg/L with or without tanshi-
none ITA at 5 pmol/L for 24 h; C: the protein expression of LC3B-II and p62 in the gastric cancer SNU-719 cells and DOX
resistant SNU-719R cells after treated with DOX at 0. 5 mg/L with or without tanshinone ITA at 5 pmol/L for 24 h; D: the

protein expression of LC3B-II and p62 in the gastric cancer SNU-719 cells and DOX resistant SNU-620 cells after treated
with DOX at 0. 5 mg/L with or without tanshinone ITA at 5 wmol/L for 24 h. Mean +SD. n=3. *P <0.05 vs DOX group.
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