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Anti-tumor Effect of Oxymatrine on Non-small Cell Lung Cancer Cell Lines and
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[Abstract] Objective: To investigate the effects of oxymatrine(OM) on proliferation, migration, and
invasion of non-small cell lung cancer(NSCLC) A549 and H1299 cells and to explore the possible mechanism.
Method: A549 and H1299 cells were treated by OM of different concentrations (0, 1.0, 2.0, 4.0, 8.0, 16.0,
32.0, and 64.0 mmol-L") and the cell viability was detected by cell counting kit-8 (CCK-8) assay. Transwell

invasion and wound healing assays were applied to determine the effect of OM of different concentrations (8.0,
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16.0, and 32.0 mmol-L™") on the invasion and migration of A549 and H1299 cells. Western blot was adopted to
detect the changes in the expression of proteins related to the Notch signaling pathway after the treatment by OM
of different concentrations (8.0, 16.0, and 32.0 mmol-L"). Result: Compared with the control, OM could
inhibit the proliferation (P<0.05, P<0.01) and hinder the cell invasion and migration of A549 and H1299 cells
(P<0.01) in a dose-dependent manner. The results of Western blot showed that OM (32.0 mmol-L") could
effectively counteract the expression levels of Notchl intracellular domain (NICD) , transcriptional complex
proteins [ TNF-alpha converting enzyme (TACE) and recombining binding protein suppressor of hairless
(RBPSUH) ], and Hes family hairy and enhancer of split 1(Hes1) in A549 and H1299 cells. Conclusion: OM

was capable of inhibiting the proliferation, migration, and invasion of A549 and H1299 cells and also hindering

the expression of proteins related to Notch signaling pathway.
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F¥ R B OM 3 if 41 ] 3 B A K X 7 52 (A 5 3 1% A
JA 4% miR-367-3p Y 3 35 o 15 B Ho 4t i g 76 o
H A HAH SCHL B TS A B /e A E Y B
TE 4 1F OM Xt NSCLC 4il ity 3% 5 . i B8 M= 28 I
Notch {5 5 38 #% AH OC 8 (/9 52 ) |, 2 L8 FH T i IR
Pt — 2 Y IR -

1 ##

1.1 40tk A NSCLC 40 s A549 A1 H1299 Ity F
5 FE B R B SR W AR R (ATCC) #1543 3 4 CCL-
185,CRL-5803, 4 55 151X,

1.2 255 5% OM,DAPT( [ ¥ FRFHB A4 W1 A [
ol LS 4 B A800926, HY-13027) ; DMEM,
RPMI-1640 #% 7% 3 ( 3¢ 8 Gibeo 24wl , it 5 43 51 Ky
1210046,1228161) ; i 4- ML ,0.25% £ i VU 2. Tk
(EDTA) & A (db & E WA WA AL S
351 K20107,N40524) , 100x 5 -85 8 % (4 T4
Y T RERE Oy A B w5 E607011-0100) ; Western
J Immnol precipitation ( IP) 41 A 24 ff W& (71 75 P 3%
VAR A BRA AL 5 20180928) ; BCA &
WEWERXA & RS REYWEARARAA,
it 5 P0010) ; 4 At 1% 7% 5 1% Mk 4 I (CCK-8) i
( H A=A, it 5 CKO04) ; transwell /) 2 (3 [H
Millipore 23 7] , #t 5 PISP 01250) ; # £ Homo L% N
e K F (VEGF) o, (AL 3T SO A RS w4t
5 YB696Hu014) ; 3-WL 3 # 1 (B-actin) , Notch 4 fifg
W &5 5 (NICD) , #% 5 2 & 8 E [ R SE I F-a
Ak W (TACE) M1 & & & 4 45 & & A M #l 7
(RBPSUH) ], Hes K J& & K 73 4 A5G 1% 58 + 1
(Hes1) ¥ 5% B BT 1K (22 [ Cell Signaling Technology
o) S5 N 4967S,4147,3976,5313,11988)
L 40 R R i 4 AL W (HRP) B i 19 — 40 [ 4 T
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AW TR Bl ) Ry A R L 45 D110058 ;1
58 b 2% KO (BECL) Ak 27 & ot i 5 b 63 7 & ( 1
T 2 A YR A IR W it 36208ES76) .

1.3 Y #%  Countess ™ I % 40 My i+ %k 1% ,
51119770DP #4 Z T E il #75 {¥ , 311 K& X CO, 1H i
1 #7258 (26 [E Thermo 2 1) ) ; DMiS B 2% 68 & W 1%
% (1% [® Leica /4 # ) ; SYSTEM GelDoc XR+
IMAGELAB ! #E & 5 1% & 4t , Mini-PROTEAN”
Tetra %) 25 11 HL UK A % BB (56 18] Bio-Rad A H) ) o

2 Ak

2.1 ARG IR R ALGAC AS49 4N ES FRAE S 10% iR
AL L 1% 7 -8R £ 19 DMEM 55 3% 56, H1299 41
ML 7E & 10% 8 4= M, 1% 77 - 5% 25 % 1 RPMI11640
W B T 37 °C 5% CO, W E IR 2/ h i 5%,
2~3 d R IR AR 1R S0 IO B A K0T 40 B
A AL AR, 77 A M Al 5 & 80%~90% , FH 0.25%EDTA
B B £ i T Ak, £ 4 M DA R SRR RE 1 B, AT
i 58 A B A AT A0 M B, 1300 re min & i
B 4min(BOo¥BR145em, FRE),F B, A#H
fif 5r R SR AL A B P H RS R TR

2.2 OMXF NSCLC 4 Jif 3 5 1) 5% il

221 LA S HA; HMEZ 4 (DAPT 4L,
DAPT X Ff GSI-IX, J& — Fft -4 Wh B 410 il 551 , Notch
{5 5 38 A 52 ) s 25 4L (OM 4 ) , OM 41 A549
AT H1299 40 f 43 51 Jm A 0, 1.0, 2.0, 4.0, 8.0, 16.0,
32.0 F1 64.0 mmol-L" iy OM ; %% 2H ¥k 17 41 hj Ak B )5
Uk L1 5% 48 h EAT J5 B0 .

2.2.2  CCK-8 ¥4 OM X NSCLC 4 i i) 38 5 iy
o BOW B K I A NSCLC A549, H1299 H g
BB A S R T 96 FLAR TH (3% 10° AN /AL) L BT
37 °C 5% CO, ¥ F# #fi Hh 15 9% 24 h 5, OM 4H %3 S
A OM ffi & ¥ i 4 0, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0,
64.0 mmol-L", DAPT 41 4%k &£ 47 2 wmol-L"', & 41
BWEEIANES., EH48hE, AL A
CCK-8 %W 10 pL,37 °C 5% CO, 3546 2 h, Bl )5
FH B b ASCFE 5 K 450 nm 5 WO A4, 3 55 40 Jf 3%
SfiE 1 =4 iiﬁm/A w L~ 100% ,%%‘J éﬂiﬂ’ﬂiiﬁ[th%% o
2.3 OM X} NSCLC i iF# 1= 28 1 5%

2.3.1 R 518 5 52 504 T OM Xt it 98 240 Jfd i 7%
AE IR sZ M IO B K Y AS49 Fi H 1299 41 Jifg
(2x10° N /mL) e T 6 FLEE FE M b , £ FL 2 mL B 7
FEER R . TR G B IR B 80%~90% K, I 10 wL
sk H FARE—"FIERIR B4 354, Rt
PR UE B LRI R T8 B — B0, B 2 85 38 05 AR [R] vk

£ ) OM (0, 8.0, 16.0 fl 32.0 mmol-L") 1 DAPT
(2 pmol-L)WFH 48 h )5 , R 2 W 43 I AEHH 0, 24,
48 h Ji5 if ] B 98O W B T Y, Tmage 4K F 20 HF
25 VR F G R 58 B AN i B B B =(L,~L,)/2
(LARE O h W RDIR SEJE , L, /3 B4R 3 24,48 h i QIR
B )

2.3.2  transwell {7 28 SE 5 A I OM X fili 9 200 Jfd (= 2%
AE s A A 25 (5 3% 2 B Matrigel 3
IS, LA Ry 122, B /N 3 3 AT b i AR B S Y
Matrigel 3 Jit ¢ 30 L, 55 F2 46 &E [ 1 he X5 %)
AR AS49, H1299 4 f 3 16 J5 o FEAE T il i Bs 5%
P R 2x10° 4 /mL . TG I B R 3R 6
OM 43 % % B¢ %2 2x(0,16,32,64 mmol-L"') ,DAPT
i B A 2% (4 pmol- L") . HHBE3INEFL . HEH
KI5 1Y transwell 7N 2 A 43 50 F 40 B B 3R
50 wL I 4F /9 25 %) 50 wl, 25 4 4F FH 2k JiF ok
OM 0,8.0,16.0,32.0 mmol-L"', DAPT 2 pmol-L",
BT R R 30 ming 76 24 FLAR &L i A
564 B 97 5L 600 WL, 55 97 5L VEGF o (1 0T 2t W i
20 pg L7 K N = N B RS B 24 FL AR R, 7E
37 °C 5% CO, #4137 12 h e s WO /N % F s
MR £ 2% wh W (PBS ) 3 Uk 3 UK, 78 24 FLAR & Lo A
A I 4% £ B BB 600 wL 3 A /N, [ E
20 min J& K /N 2= 540 RCT A 2 8 4 = B
B 2 5 S R A B . 0.1% &5 i 58 4 {8 20 min, I %
3%, T S48 . JH Photoshop %4 %t 5 4 A [A] IX.
B0 A B R AT 1A, O (B, AS49 FIH1299 4 il
1) 1= 28 e = (1 24 4 1= 2% 40 i 50/ 1R 4 4= 2% 40 i
) x100% -

2.4 S B ik (Western blot) #6125 [ 34
AKSF B B A KB AS49 R H1299 41 ifg (2
10°A4~/mL)  #EFp T 6 LA P . 4l B il & B Oy 80%~
90% Bf , H A~ [[ ¥ & M OM (0, 8.0, 16.0,
32.0 mmol-L") ,DAPT(2 umol-L") ,fEH 48 h, #
B3R I PBS 1 mL 5 e 4 i 2 vk, 4R 95 245 ) 1
S L A 2 i B I A A T B 40 A T, Tk
0 E 1S min, FHRS A T 2 A VR B 20K A0 ik
TRV E 1S mLE.OE P ,4°C,12 000 r-min’,
B0 20 min, B B 3E ,-20 °CUKA £ 77 . JHBCA
v B D s 4k ) B %o 4R AR 1 R AT A BT, G
il 3 e MR 46 [ 7.5% 1 12.5% | - o 3 A 182 4N
58 TN M S IR 58 5 HL UK (SDS-PAGE) |, b REJE BEATHY
K (80 V,30 min; 120 V, 1.5 h) JF4¥ 43 55 J5 09 28 141 4%
%2 R 8 M (PVDF) I | (300 mA,2h), H
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5% MR IR E M 2 hE 1 TBSTIS UL, &
— ft [ | TBST # # NICD (1: 500) , RBPSUH
(1:500) , TACE (1: 500) Fil Hes1 (1: 500) , B-actin
(1:1000) 1,4 °CHBF & i 5 ; Ml — i, 1 TBST VL
3, BR S ming A A HRP A5 25 (9 1 £ i e —
PL(1:5000), FERBEE 1 h, H TBST WM 3 U, B3 Ik
5 min; i F ECL fk 2% & ot i # f £4 350 & X PVDF
FEHEAT B 52, R o e R E H 1y RTA
SR . B-actinfE MINSE M, K A Image J 84
Gyt B SR I R BEAH

2.5 il W GraphPad Prism 8.0 % 4 X}
T A SR 2 R AT Ge A A A, SRR A R xes R
IR BUE AT O 22 E R I S R BRI R T 2
ST, P<0.05 AR A S HEE L.

3 £R

3.1 X AS49 AT H1299 40 MU MG FE A9 52 OM Al A
LA NSCLC 40 i A549 F1 H1299 (1) 3 5 , 14 5 R
Wil OM e FE fy 185 T o /1N , 52 00 S AR Pk, 25 S L
A Yiit2¢ 7 X (P<0.05,P<0.01), W 1,2,

F1 OM3 AS49 MBI FM (Xts5,n=6)
Table 1 Effect of OM on proliferation A549 cells (X+s,n=6)

21 5 e ¥ /mmol- L7 A R /%
25 2.300+0.115 -
OM 1.0 2.093+0.047% 8.83+4.06")
2.0 2.038+0.0492 11.18+5.26%
4.0 2.017+0.065% 12.10+5.07»
8.0 1.827+0.120% 20.23+8.19%
16.0 1.254+0.027% 45.34+3.43%
32.0 0.645+0.2432 72.20+9.74%
64.0 0.326+0.0412 85.83+1.51%
DAPT 0.002 0.260+0.0302 88.68+1.30%

52 ALY P<0.05,2P<0.01(F 2~101[7)) .

3.2 Xt AS49 FIHI1299 Uit B FiR B e m 5
AL, OM 41(8.0,16.0,32.0 mmol-L"')A549
A H1299 41 il (7 18 7% BF 85 3 @ 2% 0/ (P<0.01) , HL
Bl OM ¥ J 348 Jin i 7% 19 B B Bk B/ . L3R 3,4,
525 {4l &, OM 41 (8.0, 16.0, 32.0 mmol-L")
A549 1 H1299 4 L 19 1= 22 6 J1 ¥ W 3% B% X
(P<0.01), FLFf v B2 38 fin 12 28 2038 W A, 22— 2 1Y)
EREKEE. WS, 6, E 1.

3.3 X A549 1 H1299 41 s Notch {5 5 8 i 8 (4 £
KBS Western blot Z5 R Wk, 525 (4 &L,
OM(8.0,16.0 mmol- L") 4 Notch {5 5 il A1 5 5 11

. 46 .

R2 OM3 H1299 4 HIEHMI R0 (X+s5,n=6)
Table 2 Effect of OM on proliferation H1299 cells (x+s5,n=6)

251 e ¥ /mmol- L A 048 /%
2 H 1.747£0.293 -
oM 1.0 1.646+0.333 6.21+5.28
2.0 1.630+0.307 6.90+4.82
4.0 1.559+0.293 10.85+8.632
8.0 1.348+0.170" 22.27+5.22%
16.0 1.238+0.206> 29.07+2.932)
32.0 0.954+0.1882 45.40+5.40%
64.0 0.859+0.1832 50.78+3.582
DAPT 0.002 0.900+0.1622 48.53+2.87%

R3 OMI AS49 LT HEIRM (X+s5,n=3)
Table 3 Effect of OM on migration abilities A549 cells (X+s,n=3)

R /um
21 5] e J&¥ /mmol- L
24 h 48 h

= H 22.64+1.84  45.41+4.16
oM 8.0 9.57+3.04%  17.49+6.47?

16.0 5.68+1.74Y  7.34+5.64

32.0 3.53£2.412  2.98+1.87?
DAPT 0.002 2.06£0.76  10.46+2.382

R4 OMI H1299 AT B BIR I (X+s5,n=3)
Table 4 Effect of OM on migration abilities H1299 cells (x+5,n=3)

TR BE B /pm
2 5 e B /mmol - L'
24 h 48 h

2 33.50+6.63 63.30+4.45
OM 8.0 8.57+£2.77%  18.94+5.21

16.0 3.62+2.64%  5.08+4.402

32.0 3.10+2.032  4.75+2.582
DAPT 0.002 10.11£1.782  22.07+3.72%

R5 OMITAS49MMEEBIFIM (x+s5,n=3)
Table 5 Effect of OM on invasion abilities A549 cells (Xx+5,7=3)

41 51 #¢ )% /mmol- L' RENEA RER%

2 107.60+5.03 -

oM 8.0 76.80£5.072  71.45+£4.95
16.0 59.80+3.962 55.67+2.052
32.0 21.0042.922)  19.47+2.05%

DAPT 0.002 22.2042.592  20.61+1.91%

Jc B & X A8, DAPT #H 1 OM (32.0 mmol-L") 21
A549 Fl1 H1299 41 g # Notch 15 5 i # ' i NICD,
TACE,RBPSUH } Hes1 & [ i #H X} 2 i5 7K F- 45 B4
AR (P<0.05,P<0.01), WK 7,8, 2,
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F6 OM3I HI20HAEEMFI (F+s,n=3)
Table 6 Effect of OM on invasion abilities H1299 cells (x+s,n=3)

20 5 W /mmol- L BRENEA REREY%
. 104.40+5.50 -
oM 8.0 73.40£2.07  70.40+2.55%
16.0 46.40+2.19%  44.53+2.97%
32.0 26.00+£3.94>  24.91+3.67%
DAPT 0.002 31.40+3.05% 32.85+9.18%
4 ifig

I 98 2 WP IR 3R 5 v B DL A SR e 2 — TR
e [ 0 b g 2 9 R BB T SR IK 55 106, Hovh 80%~
85% A NSCLC'™'. H R NSCLC G y7 ik 84y
& F AR UG sk yy B0 R e iR T SR

A549

H1299

A. 7254 ;B~D. OM(8,16,32 mmol-L")41;E. DAPT 41 (K 2[f)
El1 OMZXt A549F1 H1299 AR K2 ZHI B M (45 545, x200)

B ik s AR S AR AR AE A AR, 29 15%
NSCLC H A w2 281 , 5491 AT 3 i 4= 40 il 48 1 & 2F
AR BRI REETEARMERREEZ —;
& A5 B 1 | Rk AT F ARG L S AR A AR
ALK 5% A 2 T3 — P R H B D
B L i 96 245 ) R IR 9T e 5 NSCLC AR 19 A A7 i
i, OMJE N &S i L Sk iy —FhAE o, A
Z P AR A R M T S S S kR 4 A G RS
228 % 5 HL R T By /b g i A8 A A R P T
i 988 /5 A 0 i 88 s PR T 2 B AV A B L T
KR RSN SZERIE ST OM AT 5 0 il 98 |5 0
LRI |V A0 B 98 1245 P g 45 I g 44 A

W 7L 3 9 Hh Noteh {5 538 6 i 5 AN BC A4 R 4 Fh
AR 2 R4 A, H Notch [ 5 ik 2 5 7T

Fig. 1 Effect of OM on invasion abilities A549 and H1299 cells (CV,%200)

£7 OMIT AS49 4 ffih TACE, NICD, RBPSUH#1 Hesl EAREE

M (X+s,n=3)

Table 7 Effect of OM on expression of TACE, NICD, RBPSUH and Hes1 in A549 cells (x£s,n=3)

2151 e & /mmol- L TACE/B-actin NICD/B-actin RBPSUH/B-actin Hes1/B-actin
S| 0.809+0.027 0.713%0.067 0.867+0.021 1.083+0.028
oM 8.0 0.891=0.042 0.818+0.021 0.932+0.038 0.822+0.066
16.0 0.885+0.067 0.687+0.078 0.916+0.067 0.817+0.069>
32.0 0.194+0.0142 0.712+0.051 0.665+0.0152 0.158+0.020
DAPT 0.002 0.051£0.0032 0.0500.006 0.150+0.0182 0.110£0.009%

#8 OM3t H1299 4 s TACE, NICD, RBPSUH #l Hes1 E A RIZXEBHIFM (X+s,n=3)
Table 8 Effect of OM on expression of TACE, NICD, RBPSUH and Hes1 in H1299 cells (x+s5,n=3)

2153 W& % /mmol- L TACE/B-actin NICD/B-actin RBPSUH/B-actin Hes1/B-actin
2 0.950+0.061 0.964+0.016 0.962+0.004 0.827+0.082

oM 8.0 0.943+0.083 0.978+0.036 1.010+0.041 0.527+0.088%

16.0 1.052+0.032 0.866+0.028 1.026+0.047 0.508+0.137%

32.0 0.606+0.034 0.621+0.053% 0.826+0.017% 0.521+0.088%

DAPT 0.002 0.051+0.003 0.050+0.006> 0.176+0.012% 0.153+0.021%

<47 -



27 B 134
20214E7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 13
Jul. ,2021

A549
TACE W _o“ 135 kDa
NICD " q-- 110 kDa

RpSUTE [ - 1 .

B-actin | 5 Da

e o
-

NICD S~ == P S (10 kDa
REPSUH (D e aih 8D & 6 D-

HESI ‘2 "" 30 kDa
@D 415LkDa

A B e D E
B2 OM{EM A549 #1 H1299 4l i /& TACE, NICD, RBPSUH 1
Hesl & AR IX Bk
Fig. 2 Electrophoresis of OM on expression of TACE, NICD,
RBPSUH and Hesl in A549 and H1299 cells

[-actin
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