fiigg 22 2022 4F 2 5 12 555 1 1)
Anti—tumor Pharmacy, February 2022, Vol. 12, No.1

DOI: 10.3969/].issn.2095—1264.2022.01.08
TERS . 2095-1264(2022)01-0053—07

2 TF Notch 15218 BRIt B 1S 75165 135 5 B A8
i 25 L5 B 5

MR, BUME, RS, F 8, aOm, ke, TREY
(s deob BB WA, T3 i, 226600; R R ER, A B, 226001 THRPEHRE, LK
#F, 210023)

WE.: BM AT Notch/Z T8 % K4 - H M & & I BLJE & 25 e Lkl . Hik B AT AS49/DDP 4 fe 1
4 R 09 B— LA R JE AL 22 AS49/DDP 40 R, X B-HEA M 4L 5 xR, W 21 4m R34 45T R B IR JE 69 DDP(0.25,
0.5.1.2.4.8,16.32 pg-mL™") 4 22 24 h, MTT &40 48 Be & A1 563+ 5 1C,,, R X 4 AU ) 28 B0 =, Western
blotting 4 ] 74 =48 %% & & (cleaved—caspase 3 cleaved—caspase 9) \ &} 2§ 48 & &% & (P—gp \survivin,p21) % Notch 13 5
i 34 % @ (Notch1 . Hes1 . Hey2) 89 & & . A549/DDP 2 £ B—HEH M A 2269 A mh b, 341 pg-mL ™' Notch 43 5 il
P88 7 A thNF—kB & 22, to 4% #2849 1C,,, Western blotting ##] P—gp VA& Notchl.Hes1 Hey2 89 & ik, &R %
B—HLA M AR T 20 pgemL ™ B, F 3 A549/DDP 4| feL 6 k] F T 10%, K da ik, B—HA M2 DDP ¢ IC,,
R EART R (=14.712, P<0.05), #5455 A 445245 . B-M AL an I — R AR B =M £ & B cleaved—
caspase 3 ## cleaved—caspase 9 #9 FOEKTHZH TR, £ 38 %35 EL(P<0.05), B—HA A P—gp .survivin &
G AR FART A RA, mp2l R EOMN AR FTH TRA, £F A 4% 5 FL(P<0.05), B-HAMH4a
Notchl Hes1 Hey2 % & AR % & ik 34K F 23 B4, £ F A %3t 3 & L(P<0.05), B—# &M+ rhNF—kB 2L DDP #
IC, VA% P—gp.Notchl . Hes1 .Hey2 & & £ A K-F ¥ & T -MAWA, 27 A %t FEL(P<0.05), Fit B-#
- <7 18 i 49 4] Notch 43 5 8 5442 3 A549/DDP % i T, SF 1% 55 M A o w25

KR : Notch {5 5185 ; B—ALA M ; MR w25

HRESES: R7342 XEFRIAE: A

Study on the mechanism of 3—elemene reversing drug resistance of lung
adenocarcinoma based on Notch signaling pathway*

PU Zhongjian', GU Xiaoxia’, ZHANG Jingzhi’, WEI Qi’, SUN Yuanpeng', ZHU Shilin', WANG Yajun'"
(" Department of Oncology, Hai'an Hospital of Traditional Chinese Medicine, Nantong, Jiangsu, 226600, China; * Nantong
Hospital of Traditional Chinese Medicine, Nantong, Jiangsu, 226001, China; *Nanjing University of Chinese Medicine,
Nanjing, Jiangsu, 210023, China)

Abstract: Objective To explore the mechanism of B—elemene reversing drug resistance of lung adenocarcinoma based
on Notch signaling pathway. Methods A549/DDP cells were treated with B—elemene in a concentration that was not cyto-
toxic to A549/DDP cells. Designed B—elemene group and control group. Cells in the two groups were given different concen-
trations (0.25, 0.5, 1, 2, 4, 8, 16, 32 pg+-mL™") of DDP for 24 h. Cell viability and the IC, were measured by MTT, and cell
apoptosis were detected by flow cytometry. The apoptosis—related proteins (cleaved—caspase 3, cleaved—caspase 9), drug re-

sistance—associated proteins (P—gp, survivin, p21) and Notch signaling pathway proteins (Notchl, Hes1, Hey2) were detect-
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ed by Western blotting. After A549/DDP cells were treated with B—elemene +1 wg-mL™" Notch signaling pathway activator
rhNF-kB, compare the 1C, between the B—elemene group and B—elemene + thNF-kB group, and detect the proteins P-gp,
Notch1, Hes1 and Hey2 with Western blotting. Results When the concentration of B—elemene was lower than 20 wg-mL™",
the inhibition rate of A549/DDP cells was lower than 10%, showing no cytotoxicity. The IC,, of DDP in A549/DDP cells in
B-elemene group was lower than that in control group (t=14.712, P<0.05), and the reversal fold was 4.452 times. The apop-
tosis rate in the B—elemene group was higher than in the control group, and the expression levels of apoptosis—related pro-
teins (cleaved—caspase 3 and cleaved—caspase 9) were higher than those of the control group (P<0.05). The relative expres-
sion levels of P—gp and survivin proteins in B—elemene group were lower than in control group, and the relative expression
level of p21 protein was higher in B —elemene group than in control group (P<0.05). The relative expression levels of
Notchl, Hes1 and Hey2 proteins in B—elemene group was lower than that in control group (P<0.05). The A549/DDP cells
in B-elemene + thNF-kB group had a higher DDP IC; than that in the B—elemene group, and the expression levels of P-
ep, Notchl, Hes1, Hey2 proteins were higher than those of the B—elemene group (P<0.05). Conclusion 3—elemene can pro-

mote apoptosis of A5S49/DDP cells by inhibiting Notch signaling pathway, so that can reverse the drug resistance of lung ad-

enocarcinoma.

Keywords: Notch signaling pathway; B—elemene; Lung adenocarcinoma; Drug resistance

=
il

JIi 58 A 98 R TP B AR RN BE TR I R A —
3 ) o R e e R s A B 20% F127.3% 1 HL
50% ~ 70% 19 fili B 3 £8 #5300 6 B etk . H
I, Bl 036 97 A1 LT ARIGYT SR T f 2 G
7o S IEA (DDP) SR /N M il 98 19 3 RAL T
259,97 300 3 H S 08 B, (B S 1.5 7 A A0 e Tt
2451070 PRIk, R IR T A T 2 1 ) T A 2 L
AT aEENE L EERAEE RN, -
B T B R DU R VR FE AL, 348 T 300 5 kg 240 e it
25 O SCHRARGE , B A s R Hh AT i B it i
Jii AS49/DDP 20 Bk 2514 B AR F AL i ok B
. Notch {55 %S5 T 41 i iy 14 58 L 41k 8
T R B b Rz -l B A A A, L 8 mT B R B
JIE () 2 A o S HE TG AR ) Noteh 3 % ] Gl i H T
T 2 1A R 4 P 00 R B SRR 28 . B F IR R
Notch 18 5% £ 14 7L 98 40 9 7] %5 DDP AR # il by 7
259 7= AT 25 PEN . SR, Noteh {5 53 [ 5 il i
S AR CHEIT 5T H AU AR ARSIk, AFR B 1
BET Noteh 7553 BT B—AYE 74 100 4 It fi g T 24
AIFE FIBLH

1 A

1.1 X F AR 9 DDP i 24 48 g Ak A549/DDP
K DDP US40 Bk AS49 M [ Hh [ 425 B A BF 4 B
R A A . DDP (= p AN IH AR 25 A FRA A
B—HE A M T TR (K3 s il 25 A BR A R ) s 3k
VX (dimethyl sulfoxide, DMSO) . P H 3 {1 20 s 15

~54 -

(methyl thiazolyl tetrazolium, MTT) (Solarbio 23 F] ) ;
FLABE IR FE G 2R 1175 (Biological Industries 22 )
A B R (FRA D s BT A P-gp HLPT
cleaved—caspase 3. cleaved—caspase 9. survivin, p21,
Notch1,Hes1 ., Hey2 5.5 R Hi 14 S BRAR 1 486 4y iy
(horseradish peroxidase, HRP)#r1ic i £ 4T fl 1gG —
P M BRPT N B-actin FA g [EHUIAR (Santa Cruz 23 A ) o
1.2 EAEESE  Ff AS49 Fl AS49/DDP 4l fitd 4 51
AT 100 U-mL™" 75 % = F1100 pg-mL ™ 5E%E 5K Y
B 15% JE AR I 9 1640 Ky 32 K%, B F 37 C.
5% CO, MuFR RS FRp h i e o Franff A KT i
R , 110.25% R A BN AL 240, P2 1~ 2 R AL
PR~ AGRIE A LT 77 o

43 SO H A K 28] A549 F1 AS49/DDP 4il it , i
B AL IS L I 10% Jif 25 1L 1 1640 35 5735,
R N0 240 i 25 B R SX10° AL, He i 22 96 FL AR , B
FL 100 wL, B4 3L, T 37 °C.5% CO, 5748 i
B R Z LIRS L 2 A 0.25.0.5.1.2,
4.8.16.32 pg-mL™ DDP, 4§ 4L 100 pL, 37 °C.5%
CO, LA 7 24 h, (58] & W6 ™ UEs, Jf kil
FHOCHE PR
1.3 MTT 54 AS49/DDP 4B Aa M 251 B ik
96 FLHL , A FLAA 10 wL MTT % ¥ (5 mg-mL™", BJ
0.5% MTT) ,37 °C.5% CO, 3G 46 h Ak 24537 4 h,
LR KRG W2 R IR AL N A 8 R, LA
100 L DMSO, EFE IR FAR# IR 10 min, it MTT 45
w05 TR o 0 TR A 5 A S i 490 nm
S AFLROGEE (ODfE) o A L SCidE & 33K, HCE
PIE , 25 i 4 B A= A it 2 o i 25 3% B =1t 245 240 M



fiigg 22 2022 4F 2 A5 12 555 1 1)
Anti—-tumor Pharmacy, February 2022, Vol. 12, No.1

1C.5/ A AL 1C

1.4 MTT iE# M -1 & 1% Xt AS49/DDP 48 i1 &5
1 HOGECE KB AS49/DDP 41 i, LA 5x10°4/4L 4%
FhF 96 fLAR . 120 MG BE IS, SEBG A 43 A S
10,20.,40.80 wg-mL™" B-Hi 74 , %F BRZH 5331l A
SRR IWITEIRAY TR, B 10% G4 1135 19 1640 B3 37
B BAMBERCE 3T L. iR 12,24 .48,
72 h )5, BALAA 20 pL MTT % (5 mg-mL™) , 4k
ZE5 5% 4 h, 500%g B0 3 min, 37 _F 3%, BFLAINA 150
pL DMSO, &+ K _F IR 4% 3% 10 min, {45 &9 78
SRR . 4 A SRR AN E 570 nm Ak 45 L OD fH,
Z K R 630 nm. SCEE A 3R, BOFIETTHA
YA KR L A KR =0D 4 /OD g X100% o FR
JE A FE>90 % 1Y) 25 v FE SRy 24 1) A 240 it 7 M )
i, IR R A L T 25 VR

1.5 MTT &R B-#i & % Xt AS49/DDP 4 At i i3
HBWZAER O ECAE KU A549/DDP 41 L, LA
SX10°A/HFLEERN T 96 FLA o XoF REZH 43 5l o A 249
359149 0.25.05.1.2.4.8.16.32 wg-mL ™ ) DDP,
B— M 7 M 2H AE X B g 6 Ak A 20 pg-mL ' B-
M, MTT 2460 4 L OD (B (B AR AN 1.4) .
B =0D 5250/ OD gpgasen X100% o R EZ 115
D7 R AR A0 B A A R 8y 509 I5F Y DDP ¥ EE B
2 B ) W€ BE (median inhibition concentration,
1Cs,) , FF 1030 TS 245 200 0 110 306 A T 2 A5 . 3t e £
=3 REFIT 1Co /5 )5 1C,

1.6 FAABMMKENMEEBT BOTHEKYN
AS549/DDP 21, LA SX10°A~/L 11 % i 42 F 25 40 it 4%
Fit, B-HE TSI A 20 wg-mL™ B-HE 7545 , 15 1
24 h, I E XTI, BT 37 °C 5% CO, i FE B
B ARG IR 48 he WS 1AM, T¥8 PBS VRV 2
W, W 25 PBS, #% Annexin V=FITC/PI 4 Jitg I T 46 )
R E UL B ERAE, A Annexin V 256 W E & 4
JiL, R AT 3450, (0 A v 3 2400 IXLOMN /L, K- 20 i %
EW AP, MA S5 pL Annexin V-FITC 44 {4 ¥ &
2,4 CHEEIFE 15 min, A 10 wL PLEL AR,
4 “CEYEIEE 5 min, 37 BYFH U = 4 AR, fRAF
[ SR TRES €/ T o i (4 IR R @

1.7 Western blotting ;% #& il cleaved—caspase 3.
cleaved—caspase 9. P—gp. survivin, P21, Notchl.
Hesl Hey2 E R FRiE  BOW A K 1 A549/DDP 4
JiL, DA SX10*AN/L i %5 B SEAT 4R, p-ME A Ja 2 A
20 pg-mL" B-MEF M, VEF 24 h, JF 3 B X IR 4.

Bt 24 hJm , 5 KRG IR, Tl Ak, 250 IS AR A
Jitd, RIPA Lysis Buffer 4/ 41 ifd , PBS 5 B 2125 11 (40
pe) , NS min B PE S LAE. 120 VR Mini-PRO-
TEAN TGX ¥ i H,7k (25% , 5& [ CST 22w ) 30 min,
TE 7 15% W BE Y Tris— H 2R 2% #h i F- 7 10 min
J& .35 V T4 %2 % PVDF B, 76 % 5% B 4= 5 i
TBS FRZ IR 5] 1 h, PBST ¥4 3 UK, I ACKH v #is B¢
FER—HT(1:1000) ,4 “CHEH 2 #2, K H FH PBST ¥
3R, K R B BE A HRP FRic i i (1:2000) ,
IR R E 1.5 h, PBST Bk 5 ¥k, ECL {5, 394
IR, LEEE 3 BOFBME, P B-actinfE R
W2, K H Quantity One B AF AT 73 ¥ . B AR
Fiktm=HAnE KB/ NS IKEE

1.8 MTT #0 Western blotting % #& il B —#% & 1 1
¥ AS49/DDP BRI 25 HO ¥ A K 9] A549/DDP
YL, LA SX10°AN/L ) %5 FE A T4, B A5 M 2R
FH20 wg-mL™" B-HE F AL FH 24 h, B-HE F M+ thNF-
kB ZH R H 20 pg-mL™" B-MiF#5 A1 1 pg-mL™" Notch
A O R chNF-kB AL BE 24 h, PHZHANAEIS 244
T A HE (0.25.0.5.1.2.4.8.16.32 pg-mL ™) [
DDP 4h # 24 ho MTT 2 4 I 40 At 15 71 971158 1C,,
( B AR 9% 40 1.5) , Western blotting £ ] P-gp .
Notchl . Hesl Hey2 & (13¢5 (RPN 1.7) . 52
A 3K

1.9 ZitZEaah IR I SPSS 19.0 4811
BAFHATAC IR T R GOR I B ifE 25 (Xes) R
PR 21 [) Ll 3R e K e, 22 2 8] LR FH ANOVA
22000, LA P<0.05 22 A et 8 X

2 HR

2.1 MTT %# i A549/DDP i zatE  A549 41
Jifi DDP #Y 1C,, M (7.721+0.873) pg-mL™", A549/DDP
4l DDP 4 1C,, 4 (18.270+1.261) wg-mL™", 22 554
GiiteF B L (1=14.038, P<0.05), A549/DDP 4 il (1)
it 254550k 2.366, %F DDP BAT TR 25PE (& 1) .

2.2 KK EME %X A549/DDP 4 il T 40 B &5 14
ASTa)He B B 74 % A549/DDP 4 il 276 — & B
HVE R, 24 B -5 A s vk B K T 20 pgemL 7 B, X
A549/DDP 4 L i 4 il /N T 109% (1 2) . Bk, J5
SRS P 20 wg - mL Y B-HE F kA AL PR .

2.3 B-HBEBEFE AS4Y/DDP AAMZ X8
ZH DDP 1Y 1C,, 4 (14.550+1.351) pg-mL™", B—Hi &/
4H DDP 14 1C,, H7 (3.268+0.579) pg-mL™, 2% %4 5

- 55 -



IR 242 2022 4F 2 J 58 12 85 1 4]
Anti—tumor Pharmacy, February 2022, Vol. 12, No.1

150 1

- A549/DDP
-®- A549

100 4

T /%

50 4

0

T
025 0.5 1 2 4 8 16 32
DDP/(ug * mL™)

B 1 % E DDP 4L 38 & AS49 2 AS49/DDP 4 iy tly 3 5 %2
Fig. 1 Proliferation rates of A549 and A549/DDP cells after treated

with different concentrations of DDP
110 -
100

90

HTHA/%

80

70 +

60 T T T T T
5 10 20 40 80
T/ %

H2 R B I AL TR B AS49/DDP 41 At By B 7 2
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