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WE: B 6y @it sb4b b B &7 A4 Nief2/ROS i@ 54 x4 A549 4mfe, \A549/DDP 2m fit 1 J R B3 64 % v, 33T 4N P B &
T E AR R R A AT 2 6 T AR . ik R EAN T B AA AT i JF 3 Ik AS49 i \A549/DDP fm e, FF 34T
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10% #h ¥ S 2,74 % fn ik ) , B A CCK - 8 k45| A28 2m MR 44 3 $0 39 4] 3 B (1C50) /A, DCFH — DA 3% 354 &4 &
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FAF, 4R AS49 i fe AS49/DDP g e AN B A A3 T AR F T AL xR 4069 1C50 15 (P <0.05) ; M4k sm
fo Rsa3 T vA B Nif2 P - N2 69 & & Rk, EANP B 27 TG, =% 2R X2 TFTRA(P<0.05), =% & A549/
DDP 4m it b £ ik 35 A549 i & 5 (P <0.05) ;5 % G4a b4k i4s T vA LA Bk aa e ROS £33 (P <0.05) , L HEA
TAFHEAHE ROS ik 3k — 4% LA (P<0.05), H AS49 Zm ey ROS ik & 2 % % F A549/DDP % e (P <
0.05) ;PERK elF2q £ &P A £ R E £ F(P>0.05), Atk P, 44 2% L8 P - PERK.P - elF2a.
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Buzhong Yiqi Decoction( #bH1%5/5.7% ) Regulates Endoplasmic Reticulum Stress through
Nrf2/ROS Pathway to Improve Molecular Mechanism of
Cisplatin Resistance in A549 Cells and A549/DDP Cells

YU Dan,MOU Qirui, GAO Yuan
( Department of Pathology, Liaoning University of Traditional Chinese Medicine , Shenyang 110847 , Liaoning, China)

Abstract; Objective By studying the effect of Buzhong Yiqi Decoction( 4125577 ) on the endoplasmic reticulum stress of
A549 cells and A549/DDP cells through Nrf2/ROS pathway , the molecular mechanism of Buzhong Yiqi Decoction improving cis-
platin resistance in non — small cell lung cancer was investigated. Method The serum containing Buzhong Yiqgi Decoction was pre-
pared and A549 cells and A549/DDP cells were cultured. They were randomly divided into group A ( A549 cells) , Group B
(A549 cells +20 wg/mL cisplatin) , group C( A549 cells +20 wg/mL cisplatin + 10% Buzhong Yiqi Decoction — containing ser-
um) , group D(A549/DDP cells) , group E( A5S49/DDP cells +20 wg/mL cisplatin) and group F( A549/DDP cells +20ug/mL
cisplatin + 10% Buzhong Yiqi Decoction — containing serum). Half inhibitory concentration of cisplatin( ICy,) was detected by
CCK -8 method, and reactive oxygen species( ROS) were detected by DCFH — DA fluorescent probe method. The protein expres-
sion levels of Nif2 ,P — Nrf2 ,PERK,P — PERK, elF2a, P — elF2, IRE1 and XBPI were detected by Western blot. Result In both
A549 cells and A549/DDP cells,Buzhong Yiqi Decoction significantly decreased the ICs, value of cisplatin( P <0.05). In both
cells, cisplatin could up — regulate the protein expressions of Nrf2 and P — Nrf2 , and after the intervention of Buzhong Yiqi Decoc-
tion , the expression levels of both were down — regulated( P <0.05) in A549/DDP cells compared with those in A549 cells( P <
0.05). Compared with the blank group,cisplatin could up — regulate the ROS expression of the two cells( P <0.05) ,the ROS
expression was further up — regulated after combined with Buzhong Yiqi Decoction( P <0.05) ,and the ROS expression level of
A549 cells was significantly higher than that of A549/DDP cells( P <0.05). There were no significant differences in the expres-
sions of PERK and elF2a among all groups( P >0.05). Cisplatin significantly up — regulated the protein expressions of P —
PERK,P —elF2a,IREl and XBP1 in the two cell lines, and the expression was up — regulated again after the intervention of
Buzhong Yiqi Decoction( P <0.05) ,and the expression of ER stress protein in A549 cells was higher than that in A549/DDP
cells(P <0.05). Conclusion Buzhong Yiqi Decoction may improve cisplatin resistance of A549 cells and A549/DDP cells by
regulating ERS through Nif2/ROS signal pathway.

Keywords : Buzhong Yiqi Decoction( #FH125%5,7% ) ;non — small cell lung cancer; Nif2/ROS; endoplasmic reticulum stress ;

cisplatin resistance
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B, Hoop HE /N 40 M Bl % (non — small cell lung cancer,
NSCLC) A] (5 i &R R IG3T 80% 2 o PR HLT-TCHEIR, £
TE PRI R B 23 R A B RS , T ARG MERE RO S 4,
B LA 2 R Ak R R BT L (K
I o SBURE BT 251, I U K B AOsR ST AL
AR, 167 ROR 2 B, A8 A RS A I
NSCLC iy Aby7 it ¢ BA s A Lo

AP AR R AR BRI DT R MR R YT
WA TR I kb e 25 S TT LAl i R IR AR 1190 B
(AKT) Ml wiAR e LR — 3 il (PI3K) /AKT {5558 #% , AT
SRR 251 © o Kelch B ECH AHGHE T 1 (Keapl )/
B F B2 FHOCHE T 2 (Nef2 ) /470 S840 S B D #F (ARE) f5 53
BELA Nef2 237 %00, B BSGR P E R, B A 2R )
Pl P RENS 2 5 2R AL T I 25 P e B A
Pl - 3B (GSK - 3B) /& PI3K/AKT i s FZE T lif/r 1,5
NSCLC f AT 25 % VI ARG, GSK — 3B i K Nif2 (9 ser338

WAL, T Nef2 32 AR AR, T 2 504 Nif2" 7 BESR
PI3K/AKT/GSK -3 {55 i #% %I NSCLC ifif 25 A {2 45 A
FH,Nef2 SCAE T PIBK/AKT/GSK - 3B 15 5l #% 19 T i I 52 K
PR, A 5 <Xt T PIBK/AKT/GSK - 3B 15 53 f% A 9]
AT IR, T 0, AW SR v 25 <0 P RESE A T 4
N2 Pic3tz NSCLC AT 241 .

1 ##

11wtk Bandy  fRERMEPE SD KR 30 H,SPF 9%, (A&
190 ~230 g, fhiL T H BE 25 2 S0 sl ) vpoo S Ak, B AR IE S
SCXK(1L)2020 -0001, & 3RAF1L T H B 25 R 2= = 5 3 Yt
PR 2 3 2 W A HEAE (HEHES No. 210726221100791635) ,
NI R 200 L AS49 2 i | A Jii e 988 I 611 it 24 240 it AS49/DDP
20 R4 0 1 e ] R o PR O 2 v A I

1.2 XA Ba4F g (£ E CLARK 246, 415 FBIS015) ; 4
JRLAE 5 559 PR A 325 ( CCK - 8) 120 & VRe i 3 ECL & 0|
£ (Biosharp 23 , 243 31 %7 BS350B ,BL520A ) ; SDS - PAGE
BEIR e AR A ( LIBAERG A | L LS PGL10) s 2R 4R
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IR & BCA 2 e /iR F 4 L LW Ehi % 1gG - HRP (IR FHT
A YR A RA A, #5545 WLA0I3 | WLAO19,
WLA023) ; DMEM F12 5557 & . 95 B2 55 28 vl (PBS) 1 M 4
(ROS) I i 71 & (K& 56 A A, #1543 5y MAO214
MA0015 \MA0219) ;Nif2 —4% .P — Nif2 — 4§ .PERK —4% .P -
PERK —#% .elF2a — i .P - elF2a — ¥ . IRE1 —$ . XBP1 —
Pt .GAPDH — 47 (3£ [E Affinity 23 7], it 5 43 5] 2y AF0639
DF7519 . AF5304 . DF7576 . AF6087 , AF3087 , DF7709 , AF5110
AF7021) .

1.3 f % Multiskan FC B4R . HERA CELL 150i 7 CO2
R FR4 (S5 E THERMO A 7)) ; DFC450 RU{8]F Lk 4 . e (1
[ Leica 23 F]) ; EPS600 7 HLJK Y (5200 BUEERE IR R 5 ( LG
KB/ H]) 51658001 7Y T B HL ykAE (170 — 3932 RUFLEL fy Pk i
(3£ Bio - Rad /A 7] ) ; Observer. A1 RS & 50 i i (1 =]
ZEISS /A F]) .

2 Ak

2.1 &#HhERGE ARERGH TR AR T 18
g(4745 2111251) , H % 9 g( 75 2102261), A& 6 g( 175
2111091) , 2419 3 g( 55 2201072) , G 72 6 g( $55 2111203) ,
FHIER 6 g( 17752011091 ) , 551 6 g( 575 2110093) , FIAR 9 g( 1%
5 2110122) 1 AL T R 25 R F @ B2 e 2 55, Tk R a7
TR 2 RF P B S AT B L R E & R IR A3
W 22 T4 (A 2 TR AR 38 9 S A8R)  L A 387 T H RS R i,
HRBZMMPTE R BN W =6. 25, AR 40 PRSI FT 9 55 56 5%
RIEBEAIE R B o B i, & MR 24 R B 2 Mk 45
1.313 ¢/mL, ERBAGE T 4 CHRAF. REEHRH T
I ml/d, B RVEE IR ESHER T 4, RKRES 1 h 5, FREFK
SR RE S BKCR ML, TG 48 & 30 min J5 2000 r/min 3% &5
> 10 min, B % ,56 CAHIRACAFAHE 30 min LUK ,0. 22
pm SHALIE R IES PR, —20 C kA7 4 o

2.2 @paFEs B TXEAE K] AS49 4l AS49/DDP 2
M, RS IR, A S SR WOT PBS MR 1 ~2 I, A 0.
25% gl 1 mL, {4k 2 ~ 3 min( IR TT AT FLAESERR, O B
TR T WANM G R A T sh gk , BT kM. A TE &5
FrBE 5 mL( 3 10% IG4- I3 ) , BTl H 58 42 B BE IR 1 &)
BTE RN 2 DK AR RAR SR IR . KSR AS49 4
fitd ,A549,/DDP 4l 4 f5 25 5L 56 75 2R BiAL /340

2.3 A R4S AS49 A A549/DDP 41 i 4 FEHL S
34 A (A549 400E) B 2H (A549 408 + 20 pe/mL i
#1) .C 41(A549 4 +20 wg/mL % +10% #hHh 25 3% &5 25
IML3% ) D 24 ( A549/DDP 4tifif1) \E 2 ( A549/DDP ZH/iig +20 pg/
mL Ji41) JF 4 ( AS49/DDP 4 g +20 pg/mL %1 + 10% #hrh
BT M) -

2.4 CCK-8 A4 IC50 T4 5 x 10* 4~/mL,
RHIZE S5 NESL. NZY)EHEE 48 h, LBR B3, i ity
100 wL 15 55 5B CCK -8 % 10 wL, BEemi 1 ~4
h, FHF ARSI A2 75 450 nm 4hBYWOGHE A, 15T A549/DDP 4
L > B il e & (1C50)
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2.5 B Y %% 50 3 & (Western blot) £ 3 4 41 Nrf2 . P - Nif2
WR LA = Bk BN, 755 G R 25 H 4
°C Hiv4 1) PBS BRI&ZAMI 3 YK, 4 Lysis Buffer — PMSF 4% & 100 :
1VRAT, B T7K 2% 30 min, I H) 2 R EI S 40 0. BCA X7
AN B R B A B O TR VKRR R O B 28 SDS -
PAGE BRI f K FG BE . 5% AR W k3 306 1.5 h Jg, Jn A
Nrf2 P - Nirf2 \PERK .P - PERK .elF2q P - clF2a . IREl XBPI |
GAPDH —#i(1:1000) ;4 °C 2% R & 37, TBST Y% 5 A
Wi % 1gG — HRP(1 :5000) , Z 4R RMEE 2 h, Ek & G
T2 PRI ECL &6, a2 4 I A
2.6 DCFH - DA 7 b3E 4T 4 0l & 41 ROS &5 5 x10° 4
YN EER T 6 FLAR T, 4525 48 h, #2881 2 1000 19 L4481 FH G ML 35
IR B DCFH — DA 28 64, (- 2GR 10 wmol -
L' BRFLIMA TAER 1 mL,sBGHFE 20 ~ 30 min, G I 1
SEFRMBE A ML, I A BT S E VR K = 7 R B 7K BB 5
DRUE-SITiaVi
2.7 GitFEadr i SPSS 26. 0 Giit R4k L5 B HE 1E
TT50T, L BB « AR 227 Fom &R BB, 407 257 Mk
5 Ry E Wil AT 2 AL LA, 45 05 2555, 4R W
Vo AER /N 0 35 1 22 5 30 (LSD) R 3, 5 J 26 A8 5 IR
Dunnett T3 #55, LA P <0.05 HZEREAAF%E Lo
3 #£R
3.1 IR AT A 40 B R4 1CS0 {E By B g 1 P
7N, 1E AS49 415 AS49/DDP 4, #5500 26 i 4
AE W25 VR B X T 7 1CS0 (B (P < 0.05) , 76 Ak 41 s 2
], A549/DDP 21§l (14 L4 1C50 {8 16 #h o 25 K37 & 24 13 T
TR 5 340 425 5 T AS49 4Hfiid (P <0.05)

Bl F PR ST 1C50 IR (2 = 5)

2157 n 1C50/( pg/mlL)
A £ (AS49 ZHH + %) 3 13.97 +0.64
B ZH (A549 4iiffl + 4 + #hrh 5 <0%) 3 9.63 £0.81*
C 1 (A549/DDP 4iJifd + %) 3 18.03+0.40"
D 41 (A549/DDP 4 + 41 + 425 <%) 3 13.39x1.91%

Tirox 5 A HIEER, P <0.05;#15 B 4114, P <0.05;& 15 C 41k
#,P<0.05,
3.2 A HmAFHALHAEE N2 P-Nef2 FX B Wk
2 &1 Fis 78 A549 45 A549/DDP 4, AT L 5 2
L IAPIAR MY Nef2 P - Nef2 25 13835 (P <0.05) , 7 25
UG THZ)GE, Bk Nif2 (P - Nef2 25 (30353 .2 A
(P<0.05) ,H:Ar A549/DDP iRy Nef2 P — Nef2 85 [ K IATE
[FAFET R ZE T 38T AS49 41 Nef2 | P - Nif2 2 (1 K1
(P<0.05),
3.3 B EA G AL MM ROS kKK BEWYH WNFE3IE
TUXXXIVIE 2 if 7, #E AS49 Zi AN A549/DDP 41 g, ROS
SRR AAEIRAN R 25 5 T 10 R B8 2% L, DURELECA #h
t LHHBOR TN BE (P <0.05) . TEPIRRAN A Z (8], T F
AP TS, AS49 4iig ) ROS Rk i 2 W5/ T
A549/DDP [f) ROS 2k (P <0.05) .
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2 ARG AS LA N2 (P - Nif2
B AT A A (v £ 5)

it no Nf2 fAfFRA R P - Nel2 A A
A 41(A549 4if) 30100 1.00
B 41(A549 41H1 + %) 3 2.57£0.22% 3.82£0.20%
C Z1(A549 407 + IR0 + #2553 3 L71£0.16*%  2.4420.07**
D 41( A549/DDP 41 32.10£0.09" 2.50+0.07
E 41 ( A549/DDP #4 s + I8 ) 30 6.44£0.21%  6.88£0.21%¢
F41(AS49/DDP 400 + i + 4P A5 50) 3 4.63£0.08% % 2.93£0.13% 4

o 5 AR, P <0.05;#5 BAIA, P <0.05;% 5 C 4 ILH,P<0.05;& 5D 4
ke, P <0.05; A5 E 4L HE, P <0.05,
Nf2 W OSS S SSE @ 100kDa
PN ¢ B S8 = 88 = 68kDa
GAPDH WS SNe S am g 36kDa
A B Cif DI Eff Fff

Bl 1 A28 Nef2 P - Nrf2 ik it
3 PR &AL ROS Fib K- 1M (x £ 5)
., ROS 7K/
Al P
A 41 ( A549 41)f) 3 4.25+0.03
B #H ( A549 #ifif + Ii%) 3 29.2420.43"
C 2H (A549 4 + Nit%a + #hh2550%) 3 56.67 +2.45**
D 41 ( A549/DDP 4 its) 3 2.30+0.19"
E 21 ( A549/DDP 4} + JIii%1) 3 24.17 £1.10%
F 2 (A549/DDP 4iififl + 54 + 25 <%) 3 34.62 +0.55%2

T 5 A4, P <0.05;#5 B 41 HH, P<0.05;% 5 C 4L
i P <0.05;& 5D 4 L#,P<0.05; A5 E 4 k4, P <0.05,
3.4 FAHmAAMEABEN TR LR EGRENZH W
418 3 TR, 7R AS49 il L Fl A549/DDP 4t il v, PERK
elF20 (YR HRIATREZ (P >0.05) HIEBERIE ZE
BHIE . FEPTRRANAL P, A fE 3% LR P - PERK P - elF2a,
IREL XBP1 {45 1 223k, TR 48 05 T BE 235 FHR A
(P <0.05) ,Hrfr A549 41 i N o ) 0 38 2 11 3R A B2 I 2
F A549/DDP 4ijifg (P <0.05) .
4 Ttig

g Ak 7 R R LR I P S I T 2 e TR0 R 2
JIAEREARE O SH TR R AT B SR PR B 2 L 0 A
Ziko g R B R T E (AAME BRI ) , i
ASTMRES T, T E BRI P RRZAS AR K
HRAMEM, SIHFR S, R IR E |, 5l BRI
2 TN . 22550, b g R THHZ I 8K

Nef2 AL M BT A AR T , 5 i 20 T 2545 %
WU R N2 [ IE AR T b 3 Keapl 439 98
£, Keapl 55 E3 37 2 ML IR 445 Nef2 i3t R K7 Y
241 i 32 5 AL S5 RN I Nef2 5 Keapl % A5 fift 85 -5 37
BN, 15 ARE 554 JE T % 1L T 1 — 2 91 B A 1L g Y 2
B ROS MR KRB, I WE 2 5%
WAk iR ) 2 2 4 S 24 ROS st 2k & AR, HLIR Y
EA JFRA S WA , T & A sE =1 4 b 8 Ak S
f T BRI TS T AL Nef2 BT LSO T I A il A T R ARG
YL PN ) ROS 7KF-, X fif & Nef2/ROS 38 f# .

PR 2 3 1B R T I T R B B, 2R R T
I3 A2 A0 S B AT B BT 5 2R P E AL T AR 2, ik
Shy VA G 17 (ERS ) o PAYJ55 100 25 M 2 14 JUL S SR Bl 1 (TREL) |
R O R R P S ( PERK) 135 1654 5% ] - 6 ( ATF6 )
JIF 43 BT S 1) = 4% B (E SR ERS AEF5 AN ia AR s 1 i
BRI, Hi IREL 465 AT #016 F 374 11 XBP1,PERK
W AT #R ) elF2q, 15 ATF6 [A) R34S FiiF CHOP [y 3k
W = S TG P A T TR 0 S S R R T e T8
(GRP78) 25 & A5 AR RS , (EL iR 2 M v 1 A A R ) AR
Pra AR YT B AR R, T 0 % = 40 %, 0 Y5
JE ST 1Y) ERS 238 ack I s 200 8 1y 5 A0 R 0,75 5 88 20 i 3
T, TS 5 R Tt 25 P f 4222 o T PR 5 X I 5 2B B
TIRESZ 5 A0 AL EURZS VAT, 240 ROS aof i E
R4 6 F B0 48K 2R S5 1 By 4 i g U4 3 ERS 1 &
A ONef2 SR T PTG B T, I AL AT A ] ROS
()1 B, S22 ) ROS 25 A1, HE T gl P4 S5 4, i1 75 ERS % 4,
Ca® " BRI 2 v, SR b R 72 2 1 22 1y ROS! 7207
T, #5 Nif2 3240, ROS Z L, | ERS % 4k, #7485 & 19 ERS
) 25 S A L B T, DO IR T 25 ke

TEAHFSE 75 AS49 4 FI A549/DDP 4iifa rfr , HwH %
) 1CSO {EIYTERN 25 IS4 IR R S8 32 T 98, ST b 25 <
VT L e R 0 B o AR O TS 25 . % Nef2 P - Nef2 f9 A6
5 9 B R, 55 25 1 4 He e, A AT LA R 9 b 40 Nef2
P — Nef2 2K p ek i, AT B 55 060 0 T 200 B e 4R A 1 Uk
REJIHE G, EBE A T AP 24 205, Nief2 P - Nef2 2 (£ 3K
BT, HAE AR T 4 0F T, AS49/DDP 41 il i Nif2 |
P — Nef2 75 [ 363K 5 50 1 2 3 F AS49 41, 5 AT R 2 i 24 40
b LA T R A BT S AL I SRE T . ROS BAGI45 7R, 76
PRk AL ROS ik 828 (4L TH o5, TE b H 25 <
TP 2 )G  ROSE K — 4 7H i, FLAS49 4 Jf () ROS %

K4 AT TR A LN P 5T O LR (TR R R (o £ )

A n PERK P - PERK elF2q P -elF2q IREL XBPI

A ZH(AS549 4i)i) 3 1 1 1 1 1 1

B 4{( A549 4 + %) 3 0.98+0.01 2.94+0.05*  0.85=0.04 2.38+0.12*  1.48+0.05* 1.50 £0.13 "

C 41 (A549 2000 + 40 + # 25 53%) 3 1.05+0.02 5.64+0.21 "% 0.85+0.01 7.06+0.31*%  2.55+0.18*%  3.17£0.21**
D 41 ( A549/DDP #fii) 3 0.99+0.05 0.56+£0.06*  0.83=0.02 0.63+0.03*  0.26+0.01" 0.44 +0.05

E 4 ( A549/DDP 4 fii + I ) 3 1.07+0.04 0.86+0.07*¢  0.92+0.03 1.21 £0.04%  0.79£0.02%¢  1.24 £0.10%¢
F 41 ( A549/DDP #ijfd + 4 + #vh2553%) 3 1.15%0.06 2.29+0.04%2  0.98 £0.02 3.13£0.14%2  1.56 £0.06%2  2.02£0.22%%

T 5 AL P <0.05;#5 B4 LES,P<0.05;% 5 C 24 A, P <0.05;& 5 D 41145, P <0.05; A5 E 4, P <0.05,
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