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Mechanism of reversing cisplatin resistance by Xiaoyan Decoction in lung cancer
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Abstract: Obijective
Decoction. Methods The migration ability of cancer cells was observed by the scratch test, and the MTT was used to test the

To investigate the possible mechanism of reversal of cisplatin resistance in lung cancer by Xiaoyan

mobility of cancer cells. The siRNA transfection was applied to demonstrate the possible molecular mechanisms. The mRNA and
MTT showed
that A549/DDP could significantly inhibit cell proliferation at later points of time. Similarly, cisplatin combined with Xiaoyan

protein expression levels were detected by real-time quantitative reverse transcription PCR and Western Blot. Results

Decoction could significantly inhibit cell proliferation at 48, 72 and 96 h. Scratch test showed that the migration distance was shorter
in A549/DDP/siRNA-Beclinl cell line than NC. MTT showed the proliferation of A549/DDP/siRNA-Beclinl cell line was decreased
when compaired with NC. Western blot also showed that the protein expression of P-gp and LRP was decreased. MTT also detected
that cisplatin and Xiaoyan Decoction significantly inhibited cell proliferation of A549/DDP/siRNA-Beclinl cell at later points of
time. Cisplatin combined with Xiaoyan Decoction significantly inhibited cell proliferation in the whole course. The results showed
that protein expression level of YAP1, P-gp and LRP in A549/DDP/siRNA-Beclinl cell line was significantly lower than those in
NC. Conclusion Xiaoyan Decoction may improve the sensitivity to cisplatin may via Beclin 1-YAP1 pathway.
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TIRARIGIT 10 RE, WA BHBCA AT BB
TEFE BF IR AL Prim e 5T HIE RIPT
R [FINHESGEIEE . 1R R fEmnEDne
AT BRI E A7 A R ERES, Fi
HHHIE 9 R I 5 17 Be % 300 3% fitiies DPP i 24, AL
5 [#{ik A549/DDP itk Eil 258 H 1 (MDR1)
K 25 % A (LRP) FERMFREE R0, R
M 2 5 DPP TR 24 (1 af VAL B A1 1A B
KW FEE S VTN 25 BIS,  dkamihl & izl
¥ DPP M 2 Al REALA], A Foilm PR N H SZAIRATT K
PRSI .
1 #MR5E%E
1.1 ‘ApRSiEsT

Ab49/DDP i 540 a1 B s AR
PR B H B 95 7E RPMI 1640 £ 753 (Gibco BRL
AdED W, N 10%A6 4 E (FBS, Gibco AF])
M 1%HEHE-4EHE (Gibco-BRL A7), 37 CHiF
H1E 5% CO, Bi 54
1.2 HY5HE

TH A R B R 25 K55 — I B R B 24 5 42
i, T2 RGOS T IR, TR DLE T N,
4773 1059, AFEAF R 309, K TS 154, Hi&
10 g #3159 HEAHH 10 g A44E5 15 9. AfE
WEHE 10 g, YA 27K VR R e 25 K 2 vh 23
B PR 4 R B AL AR BUR AL, b
HE DR EARSEAR AR TR, HER
B N2 30 mg/mL. DDP ¥ 7 T 55 &1 24
HIRAT Ik 20 mg, #itS5 20023461).
1.3 MTT Z#M A549/DDP 4RfAm1E5E

e H K I AS49/DDP 4ifi, THEALITHEUE LA
3000 MFLEERNT- 96 FLH. 24 h RF2HisEE 5, 735
HAA 20 pmol/mL DDP. 40 umol/mL DDP., 80 umol/mL
DDP. 30 mg/mL 4™, 80 umol/mL DDP+30
mg/mL JHE 7, XRRARBATATATAEE, KR 24,
48. 72, 96 h FLWEEFEEL, A 200 pL HdEEE R
5, RN MTT %W (59/L) 20 ul, JEAE W
Rt 4h, FEEEFEM, N HFIETAK 150 plL/fL, #2
IR 10 min, ZEEL RS ERE, B ik
£ 492 nm PKIFOLEE (A {H. TR,

I IETE R = A sl A e
1.4 siRNA %3 A549/DDP

25 1 Belcind 1) siRNA /%1 (siRNA-Beclin
D AR (SIRNA-NC) 541 i Kt R A

MRAE#it. siRNA-Beclinl 316 5°-CAGTTTG-
GCACAATCAATA-3> , siRNA-NC & %Il K
5’-CTCTAGTAGAAGATACTCA-3’. I8t B %
FRIB KT ROEE dsRNA, KX 54 K IR AB49/
DDP 4H 45T 6 FLAR T, firdi B EE A K 42 80%
RAIE, BERRSRGE I MGEYE 1Rk, BRI MIE R
Fi%E, %I Lipofectamine 2000 i Hl %5 4% 48 h.
SEIN 5% E & PCR (qRT-PCR) F1 Western blotting
K% e 5 400 Beclinl mRNA IR [k, S
55 20 N A 15 Beclinl 1 40 B ¥k v A549/DDP/
siRNA-Beclinl 4 g #k , X [ 405 A549/DDP/
SIRNA-NC 4H otk .
1.5 AB549/DDP/siRNA-Beclinl 4HBEIEFERE 1146 M

X E A KK A549/DDP/SIRNA-Beclinl 4
i F1 A549/DDP/SiRNA-NC 4H ffil, 4 5l in A 80
umol/mL DDP. 30 mg/mL j4% . 80 umol/mL
DDP 30 mg/mL 5%, MTT 3246 25016 F 24
48. 72. 96 h AL A fH.
1.6 XIJELIEHEM A549/DDP/siRNA-Beclinl £HAf
T eE

A549/DDP/siRNA-Beclinl 4 fiti 71 A549/DDP/
SIRNA-NC 414 10%f17% « 1%X0H0 1 DMEM 53
IR, B 37 C. 5% CO. NN FRM h 7. 5
FEMRFERD M 2 1 56 P marker ZE7E 12 FLAR T 1 i 4%
hbric. dUMIEILEREN 6 FLIR, R DAVRE S5
IR AN E . AR, H 200 pL Ak B
TR HE I RIIR, RS &ARIR 58— 5
F PBS Hedtiffl 3 1%, Z3 il T A [F]sT H] SCHORE, e
1.7 qRT-PCR #30 A549/DDP/siRNA-Beclinl @A
HXEEFRIE

80 umol/mL DDP+30 mg/mL ¥ & 7 4b B
A549/DDP/siRNA-Beclinl Al A549/DDP/siRNA-NC
4ffe 96 h J5, RNA FEREM: R FH BN HE B Fe vikoRs:
W, Hod ik 2 5408 R RN ORI . B
Oligo-dT15 A 5|4, 218 20 uL [ MK 5 £ il cDNA
4. SIWFESIWR: P-gp (5°-AAACACCACG-
GGAGCA/AGTGTTAGTTGCCAGCCAT-3’); LRP
(5-TTCTGGATTTGGTGGACGC-3’/ACTTCTCTC-
CCTTGACCAC-3’); YES *HEt&#E A 1 (YAPL)
( 5’-CAACTCCAACCAGCAGCAACA/GCAGCCTCT
CCTTCTCCATCTG-3" ) ; Beclinl ( 5-AGGAA
CTCACAGCTCCATTAC/AATGGCTCCTCTCCTG
AGTT-3’); GAPDH: (5-CTACCTTCAACTCCA
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TCATGAAGTGTGCGCTCAGGA GGAGC-3"). X .
%1~ 95 CHIAEM: 10s; 95 C. 55, 64 C. 34s,
40 MEH BERT 51 P0 3 ME AL S5 5 H ABIPRISM
7500 7, MEfRMARE . BETHE 2700,
1.8 Western blotting # M| A549/DDP/siRNA-
Beclinl ZRAtH X ERHFRIA

80 umol/mL DDP+30 mg/mL V¥ & 7 4b B
A549/DDP/siRNA-Beclinl 1 A549/DDP/siRNA-NC
YA 96 h J&, FAIMRTE RIPA 2R H 5L
30 min, 7£4 ‘CFELr (12000 r/min), FRHEHK
THFR 15 min, H 10%t e S b R A 58 A A Tt fg gt
IRy BB PRI, Wi 2 PVDF. H 5%
5t 1 A BELIT AR e 1t 45 6 A2 A 60 min J5, 7E 4 °C
N 5%t Beclinl (ab210498, 1 : 1 000, abcam). YAP1
(ab76252, 1 : 1000, abcam). P-gp (ab103477, 1 :
1000, abcam) A1 LRP (ab92544, 1 : 1000, abcam)
Lo EPUAR B . H PBS-T Wl 3 min,
BRI E ALY (HRP) BB S Bk R A ik
(SP-9001, 1:2 000; HiliEMHAARAFD £

FEIE A 60 min. 285 PBS-T X EHE(T 3 IRk
% 10 min, FMEERIL2E R R G R IR S .
-0 R

400 -=DDP 20 umol-mL*
—+DDP 40 pmol-mL™*
3004 ~*DDP 80 pmol-mL™*

HGTE 1%
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C T T T T T
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t/h

1.9 HItESH

PIREAR B LU R E ¢ AR 00, A%
(1 LG R B R 28 22 40 i . BT B3 A SPSS
20.0 AT G o 5 b3 .
2 H#R
2.1 A [EIZE4% A549/DDP 4RpfIE5E AE SRS

MTT 746l A549/DDP 4 A % 43 SN 20
40, 80 pmol/mL (1) DDP { F A~ [F] i [ 14t A 44 4
Re I %S, SR B RIS W E) s AR E DDP
X} A549/DDP I I4TE o] W 2 5 (P>0.05). 5
XHRZEELEE, 30 mg/mL WAz {EH T A549/DDP
4HHE 72, 96 h, AMPIGTERE V)52 24| (P<<0.05).
xR L, 80 pumol/mL DDP+30 mg/mL %
7 1E R A549/DDP 4Hff 48, 72. 96 h, ZHfitFE AL
J15% B B AH] (P<<0.05), 455 WA 1.
2.2 A549/DDP/siRNA-Beclinl 4 Bfi #% Beclinl
mRNA F1EBHIFRIE

i siRNA-Beclinl #4 41 %k A549/DDP 4l
i Beclinl [R5, 455 oK siRNA-Beclinl #4j5
4if Beclinl mRNA & [ ()R 1A /KT B BAK T
A549/DDP/siRNA-NC 4k, 455% LK 2.

% B
400~ -m-DDP 80 pmol-mL?
=51 30 mgmL?
3004 —*DDP 80 pmol-mL 1+
&7 30 mgmL?

HA5H 2 1%

2004

*HL

100

0 T T T T T
0 24 48 72 96
t/h

SxtiadiLhs: "P<0.05; 5 DDP MHI4ILbE: *P<<0.05; SilAzfMAltE: “P<0.05
*P < 0.05 vs control group; #P < 0.05 vs DDP group; “P < 0.05 vs Xiaoyan Decoction group

1 JifsA. SEAEAR_—EBEAXT AS49/DDP {HAEIETARISNE (X £s,n=23)
Fig. 1 Effects of cisplatin, Xiaoyan Decoction and cisplatin combined with Xiaoyan Decoction on proliferation of A549/DDP

(X=xs,n=3)
i 1.51 ] 157
H—é 1.0 Hj 1.0
= Beclinl | s % ’
<ZE {a
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& 0.54 GAPDH | ™ —— " Piﬂ‘{ 0.5 .
=
E 0 | | Ab549/DDP/ A549/DDP/ é 0 | I
8 T T i - i _ i o T T
& A549/DDP/ ASAS/DDP/ siRNA-NC siRNA-Beclinl A549/DDP/ A549/DDP/
siRNA-NC siRNA-Beclinl SiRNA-NC siRNA-Beclinl

L5 A549/DDP/siRNA-NC 4fifu 2 Lb#k: "P<<0.05, 3. 5
P < 0.05 vs A549/DDP/siRNA-NC cells group, same as figures 3 and 5

2 A549/DDP/siRNA-Beclinl ZRAEkk = Beclinl mRNA FIEHAFREER (X +s,n=3)
Fig. 2 mRNA and protein expression of Beclinl in A549/DDP/siRNA-Beclinl cell line (X £s, n =3)



¢ %% Chinese Traditional and Herbal Drugs %551 % %5 93§ 202045 A

* 2489 -

2.3 EBR Beclinl EE X} A549/DDP 4HAE1ETE. 1R
Y ANEST: A

MTT #6:3l] A549/DDP/siRNA-Beclinl £ i i 4
VERE S, 4R E R~ 5 A549/DDP/SiRNA-NC 4 AH
b, 7E 72. 96 h, A549/DDP/siRNA-Beclinl 41
VERE I BT (P<<0.05). ¥R EIR, 5
A549/DDP/siRNA-NC 41 fitd #H Ltk , A549/DDP/
siRNA-Beclinl ZHFRSE 24, 48, 72 h IITAEHE B
HH . 4% (P<<0.05) . i 24577 T i@ ik Western blotting
il P-gp Al LRP ZE[13RiL, K¥L AB49/DDP/
SIRNA-NC 4Hffatf Lk, A549/DDP/siRNA-Beclinl 4H

Mtk P-gp A1 LRP &5 I 3RIA B B F#(K (P<<0.05),
SR 3.
2.4 7Y%t A549/DDP/siRNA-Beclinl ZRAfIETE RE
JIHIEZ

MTT £zl DDP. 47 #1 DDP Bt&H 5 1k
T A549/DDP/siRNA-Beclinl £ fa A 7] i 8] % 24
MO s FE s, 45 R~ DDP AHA B ER 72,
96 h, 2 P35 % A . 22 5% (P<<0.05). Ifif DDP
A A HIER 24, 48, 72, 96 h, U AE R B
F R (P<0.05). &5 E7R DDP B AV A
Y M BGTE RE T Aok, S5 R LI 4.

A 4007  -+-A549/DDP/SIRNA-NC
300+ Il A549/DDP/SIRNA-Beclinl
8 1004
¥ 2004 X *
@ *
1004 5 50- ﬂ .
0 1 U 1 T T I
0 24 48 72 9% O_D,- ! !
t/h 12 24 48 72
A549/DDP/  A549/DDP/ th
SiRNA-NC siRNA-Beclinl
157 [ A549/DDP/SIRNA-NC
¢ P-gp| W - B @ A549/DDP/siIRNA-Beclinl
@ 1.0
) *
LRP| " A— g T
o 05
e
SAPDHT o mm - m—
0 T T
A549/DDP/ A549/DDP/ LRP P-gp
siRNA-NC siRNA-Beclinl

3 A549/DDP/siRNA-Beclinl 4HREE5E (A). RZAESH (B) & LRP 1 P-gp EEMIFTIEX (C) 1BER (X Es,n=3)
Fig. 3 Proliferation (A), invasive ability (B) of A549/DDP/siRNA-Beclinl cells and expression of LRP and P-gp in A549/DDP/

siRNA-Beclinl cell line (C) (X £s,n=3)

2.5 DDP BX&iE A 7%t A549/DDP/siRNA-Beclinl
YHAETT 2454 < EE mRNA FE A RIAAIEN

DDP Wk & VM % ¥ At ¥ A549/DDP/siRNA-
Beclinl 412 96 h 5 , £l YAP1.P-gp F1 LRP mRNA
MEABLKEN, 4R E /RS A549/DDP/
SIRNA-NC 4iffifH k., A549/DDP/siRNA-Beclind 4
Hakke YAP1. P-gp Al LRP mRNA HlIZE [ ik B
Bk (P<<0.01), 45 WK 5.
3 Wig

IR A AT 2T 2 e — N 2 R R £
IRIERE . LRP 25 Mot 5 Mot 2 8] 4 5 28 46t
HEis ki, s RN aviReE, %

XTERZR S e AR S5 BT 24 s A0T RIS 8 P-gp 3 %2,
P-gp (EZ5ME QU N k>, MHEE 2, S84
HHLIT 23U P8, P-gp A1 LRP W/ A B #2
SR i 24 OB AR A B FE AR o T SR II AT R IR
SR 255 Ao . B VETE R R AR B ik
BTVGIAER, AR TR ERAS Y, e
2 6 R A 7 T 25 S B OR A VE Y. Beclind 2 H S
I FEMbRE, REHFERMA Beclinl 5l 25% 1)
FE . EXTT 254 Motk A2780/DDP (KR 7% & TR
N EWEIER Beclin 1 315X DDP 55 1 H M4
TR EIEH, $&5 7 i DDP 41 1 SR,
TMAEGE &b, 2048 Beclin 1 F2%3 AT 48 3 )4 T AH
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DDP 80 pmol-mL™*
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—m~ A549/DDP/SiIRNA-Beclinl
s 200
=
S
= 1001
* *
0 T T U T T
0 24 48 72 96
t/h
DDP 80 umol-mL 1+ 30 mg mL !
1504 —#- A549/DDP/SiRNA-NC
- A549/DDP/siRNA-Beclinl
s 100
*
501 * *
0 T L] L) T L}
0 24 48 72 2%
th

%% 30 mg mLt
-o- A549/DDP/siRNA-NC
-m~A549/DDP/siRNA-Beclinl

4007

w
o
<

W%
N
8
1

100
* *
G L] 1 T
0 24 48 72 %
th
120- AB549/DDP/SIRNA-Beclinl
100
S
B A
@ 80 # -
2y -e-DDP 80 pmol- mL™*
601 w597 30 mgmL L #° pr
=&~ DDP 80 pmol-mL™1+47% 30 mg mL™

40 J T T T T
0 24 48 72 96

t/h

55 A549/DDP/SiRNA-NC #fiiitb#%: "P<0.05; 5 DDP HFI4IELE: #P<<0.05: Sz M4lli: “P<0.05
*P < 0.05 vs A549/DDP/siRNA-NC cells; #P < 0.05 vs DDP group; “P < 0.05 vs Xiaoyan Decoction group

4 DDP. iE&#R=EBKAXT A549/DDP/siRNA-Beclinl {RAEHEFERISNE (X s, n =3)
Fig. 4 Effects of cisplatin, Xiaoyan Decoction and cisplatin combined with Xiaoyan Decoction on proliferation of A549/DDP/

siRNA-Beclinl cells (X %5, n = 3)

15+ CIA549/DDP/siRNA-NC P-gp | — 3 15 13 A549/DDP/SiIRNA-NC
~ | = A549/DDP/SIRNA-Beclin I A549/DDP/SIRNA-Beclinl
I 1!
P LRP | —— — K90 4
%Hé\i 1.0 1 * . 'H% ) .
=y -
‘E]é l —— e—— % > *
< 05 YAP1 T 05 -
g et
§ R e
0 . . . 0 r r T
YAPL LRP P-gp A549/DDP/  A549/DDP/ YAP1 LRP P-gp
SiRNA-NC siRNA-Beclinl

5 DDP B&HAE A% A549/DDP/SIRNA-Beclinl ZRffish YAP1, LRP F1 P-gp mRNA FMEBRIAMEN (X £s,n=3)
Fig. 5 Effects of cisplatin combined with Xiaoyan Decoction on mRNA and protein expression of YAP1, LRP and P-gp in

A549/DDP/siRNA-Beclinl cell line (X £s, n =3)

KEA, HMiEmEimZ4nixt DDP FfusiErsl,

USRI 7 % ALl i 24 40 g Ak AS549/DDP 1 Beclinl
FILH R =T AB49 4iiffitk, #2278 Beclin 1 n[EES
EiItseain 24 o IR R AE A 72 il i siRNA f i i 36
1% Beclin 1, #4571 f2E K31k Beclin 1 1) A549/
DDP/siRNA-Beclinl 41 itk . RIFR LI MTT 7R
A549/DDP/siRNA-Beclinl 4 U 35d, (27868 15t
MR A PR o i — 20 R IR 245 U 4B A P-gp

A LRP RIS R K. RN &% DDP /EH
T A549/DDP/siRNA-Beclinl 4Hfiutk 72. 96 h 4
WP R PR, AL RN Beclinl S 5%
DI, FRAK Beclinl mJ B4/ il 40 i 24,
BT 25 BB, TRk it e A P A 1R 28
HE /1o

& 4 B 250 i i 24 i B 28 f ., £
MU 27, HERIEFESE, AHRRH
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TR ST, b2 SR AR TR 24100 8 1) Ol
B B BT S0 VR AR R 22 A IR I R 2 56 4 Y
“PRIEMFREAEIR” WO h B30 0], JRAE bl EAR
P b D R B R E &7 . HED
M. K7Z. B, A5, B b5,
WEDT . 2. WAL, T, KTSHEU
VIR, RIEDUR: BEAE. R4, afeles
TG AT BURELGS: 2. WA TG, T
MARREZ y; WAk BiE. 1bJE, DA A0k
. A, R ANIE, A
THUANIABLR P SERTIT TRl H i R s
A B RO 24, SEINRALYT 25 W BB 8. AR
TR I &7 R ) AS49/DDP Al e, 5
DDP & F IR 5 v fsk FH 0 ) R R BE AR ] I o 5 R 3R
AN T AMUBERS NG 25 A M B G 5E,  JF HLAghg
WRENNEATR 24, 1955 DDP BUKAE
AWK I & B W 25 T A5 Beclin
1-YAP1 (yes-associated protein 1) i##45 JIAH<.
WFFLRIN YAPL 540 0T 25U AR O . il
s E RNAL AR, YAPL 5 i 4 i i
M 2] B TBOT I 326 9%, 2Bk YAPL W] s 25 52 a o e
Xof NGUEAL B TR 2R R URR M o YAPL {5 5 T8 % P 4 1)
71| verteporfin, T i i 3% 5 IEA AH < i) DNA XUEE W7
R, S5 RAEDFEIER . YAPL w] REAE 4 i
BATN 25 T RE 4. BB F3R B Beclinl AT EL%
W YAPL [EIL, BEIM BRI TR 2
ARUSY, AHIEFE 45 SRR WL AS49/DDP 4iiffutk, DDP
A A 7 RE S a0 | AB49/DDP/SiIRNA-Beclinl
YA GE, KB Beclinl 7£VH % 7 K 1515 %% DDP fiif
P R IEE A . B2 KHL DDP BRGHE D
REBZ IR YAPL, P-gp Al LRP R AMIFRIL. 4L
BVH 5118 % DDP [ 257l g5 Beclinl A1 YAP1 #f
RIBHF VIR . &A@ 0 Beclinl-
YAPL 7315 5 38 i a3t 1 A2 A e 4 ff Xk DDP )
A
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