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Reversal Effects of Piperlongumine on Drug Resistance of Human Lung Caner A549/DDP Cell to Cisplatin
QIAN Jun-giang', SUN Bei', FANG Zhi-zhong’(1.Dept. of Pharmacy, Tumor Hospital of Tianjin Medical Univer-
sity/Tianjin Key Lab of Tumor Prevention and Treatment, State Key Lab of Brest Cancer Prevention and Treat-
ment, Tianjin 300060, China;2.College of Pharmacy, Tianjin Medical University, Tianjin 300070, China)

ABSTRACT OBJECTIVE: To study the reversal effects of piperlongumine (PL) on drug resistance of human lung cancer A549/
DDP cell to cisplatin. METHODS: After treated with different concentrations of PL for 48 h, the inhibition rate of A549/DDP cell
was determined by MTS assay. Cell apoptosis, cell cycle, P-gp expression and the content of Rh-123 were determined by flow cy-
tometry. The protein expressions of MDR1, MRP1, Top-II, GST-r, Survivin, CDK1 and PKC{ were detected by Western blotting
assay. The mRNA expressions of MDR1, MRP1, Top-II, GST-n, Survivin and CDK1 were detected by RT-PCR. The activities of
Caspase-3 and Caspase-8 containing aminothiopropionic acid were detected by ELIASA. RESULTS: After treated with PL (0, 20,
30 umol/L) for 48 h, inhibition rate of cisplatin to A549/DDP cell was increased significantly. Compared with 0 pmol/L PL, 20,
30 pmol/L PL could improve the rate of cisplatin-induced cell apoptosis and G-/M, the content of Rh-123 and the activities of Cas-
pase-3 and Caspase-8 significantly, while decreased the expression of P-gp, the protein expression of MDR1, MRP1, Top-II,
GST-n, Survivin, CDK1 and PKC{, mRNA expression of MDR1, MRPL, Top- I , GST-x, Survivin and CDK1. CONCLU-
SIONS: PL can reverse drug resistance of human lung cancer A549/DDP cell to cisplatin, which may be associated with the regula-
tion of drug resistance-related gene expression.
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710.8 cm. 2 000 r/min B5.L> 5 min, 3¢ b )2 Z B, I 4E 40
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YEW(0.20,30 pmol/L) WEF 48 h )i , F TRIzol 2t 71| 45 Bt 4 Jia
RNA, 543 H6 6 BE AU e o B o UEL RNA 2 pg, 442 M-
MLV ¥ % S S VB UL 5 i cDNA . L GAPDHAEN 2,
FH ABI 7500 ¢ 36 7€ PCR /X I~ SYBR Green I 42} A5 il 45 3
PR IB I . SRR : 94 CTZSHE 3 min; 95 CAS 5 s,
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Tab 1 Primer sequence and annealing temperature

R AT glkuligd BAHRE, ©

MDRI F:5'~AAAAAGATCAACTCGTACCACTC-3' 05
R:5'-GCACAAAATACACCAACAA-3'

MRPI F:§'-“TTACTCATTCAGCTCGTCTTGTC-3' 60
R:5'-CAGGGATTAGGGTCGTGGAT-3'

Top-1I F:5'-GGCTCGATTGTTATTTCCAC-3' 55
R:5' - GGTTGTAGAATTAAGAATAGG-3'

GST-m F:5' - TGGGCATCTGAAGCCTTTTG-3' 60
R:5'- GATCTGGTCACCCACGATGAA-3'

Survivin F:5' - GCATGGGTGCCCCGACGTTG-3' 60
R:5'- GCTCCGGCCAGAGGCCTCAA-3!

CDKI F:5' = GGATGTGCTTATGCAGGATTCC-3' 60
R:5'- ATGTACTGACCAGGAGGGATAG-3'

GAPDH F:5'-GGAGCGAGATCCCTCCAAAAT-3' 60

R:5' ~GGCTGTTGTCATACTTCTCATGG-3'
2.8 EEFR{UAE N Caspase-3 .8 iE AR IE
O H A K3 A549/DDP 41, in A [ e BB TR T e
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Fig 1 Effects of PL on sensitivity of DDP to A549/DDP cell
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50 pmol/L(5.6% ) F4%, 20 .30 pmol/L BE AT i ib ¥ 48 h
J& , Go/M B &8 T v (4 3R 15.4% . 24.1% ) 555 0 pmol/L
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YA A PR TR BT R I N (43 51k 18.6% \27.5% ) o BERBEMEXT
A549/DDP 4t Jis] B AN AH LR T 5 43551 L T 2 T 3
3.3 EEEBEREXT A549/DDP i A P-gp & =71 Rh-123 K E
ap=A |
550 umol/L Fu45, A549/DDP 4l is2 20,30 umol/L EEA i
T4 E T 48 h ), P-gp M2 St 4 B R 9855 , 4351 67.3%
31.5% ; [R1}, A549/DDP 40 iR i ¢ Y ekl Rh-123 R RE 1240
AR EE R, A R ) 1.6 %5 2.2 4%
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50 umol/L H. %%, 20,30 pwmol/L BE %5 it iz il A &l Uil 559
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i5, H MDR1 mRNA % ik 435I B#AK 3 61.2% 1 18.5% , MRP1
mRNA 3570 AR 72.49% F146.8% , Top- | mRNA F2i54>
BIBEAK B 52.7% F1 21.7% , GST-n mRNA 72 35 43 53 B A% 31
68.5% H1 35.4% , Survivin mRNA % 35 43 91| B A% 5 32.6% F1
15.5% ,CDK1 mRNA ik 73 5 AL E] 43.6% F127.6% . BEXE
Tt X5t A549/DDP A it 245 £ 1 3 1A s DI 4.
3.5 EEEEEAZIT A549/DDP Al Caspase-3 .8 iE RIS M
50 umol/L H.#¢ , 20,30 pwmol/L BE % Ik Jiie il A I 4% 5
Caspase-3. 8 (176 1k , H: A7 Caspase-3 75 P44 S| H45i F) 1.8 15 1
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Fig 4 Effects of PL on protein expression of drug resis-
tance-related gene in A549/DDP cell
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715 MDR1 \MRP %5 2 251 245 25 11, 4 2590 5 S0 HE AR 2y
YA AN B P B R FNTE 25 R A7 (1 A A0k B2 45 . MIDRIE [K] I
MRP KK AR RETE A0 MR | 3ed BE R BT 1007, 4 P-gp %515
JEOREEE 11, TSR AR A 25 FEVE TS, ASBIESE A I, BEZE T e T
B4 in A549/DDP 4l i %t DDP (1 g%, B 4H M x5 )6 4 At
Rh-123 BWZ I @ 42 5 . Rh-123 /& MDR1 Y, 4111 P4 Rh-
123 f18 9 J3E 184 i el i) 4 152 B 0 240 L XS A6 245 0 B SRV
FEAK . ¥E— 2 1Y Western blotting A1l RT-PCR £ il 25 1 & 7,
MDR1, MRP Fll P-gp {4 2 11 Fl mRNA F 5K FH TR, 5
Rh-123 FWFFE45 R —5.

VLA FE S B, P-gp i HAT IR T 400 ) 44 T, JH i el o o]
Caspase-3 .8 23 MDR 0" A= A T-Hi k™, A4 R Ak
PR, BEJE I AT 38 A549/DDP il it Caspase-3 .8 IYIG 4, %
HHBERE ok Jiie o] 34558 Caspase HEAG 08 T L/ H .

Top- 1T J& — R it fk DNA Wi ¢ F1 8 1% £ DNA 54 /Y il
ifr 96 240 B TR 245 15 40 A% P9 A Top- T G PERRARA 51, A 5T
I , GST-nth 2 540 MR Z 25 251, H GST-nAEALI T Hif
FIR A XS T I BURME 22 . Survivin 2 P8 TR R
BB B, ELAT IR R S, R SRR T IR IR SIS 2 rp, o)
it A A A P T AR NS SRR S R IR AT
FELEFR R BERE WL T i) A549/DDP 41l b Top- 1T .GST-n
T Survivin (Y

25 B BE K R 5 ASA9/DDP [ DDP i 245 1 7l fig
L5 B 40 i 25 W) 75 AR 55 Caspase (KHPE IR 7247 ¢, H:
it 25 WL 7T B8 35 K MDRI AT MRP 25 i 25 J& R it ], L &
Top- Il 41/ DNA B fE 1 1Y 58 . GST-ndv- T AU AN A 22 D0 fE
JIaE N Caspase A AL T-HLH .
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