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Study on the mechanism of deoxyelephantopin regulating the progression of

WE:BH R4 IR X AR /N M9 (NSCLC) 305 76 A B HLvg 7
FERBLEL ik B AR H1975 A0MBEHL/> 4 REZH (3 MRS 3% ) K1
FHAL(1.0 pmol + L™ AN FLF ) I 5B 41 (2. 0 pmol + L' K48 iR
TR AR SEEAL(5. 20 pmol + L™ EAMAHFEZ)  Vector 41 (554 Vector J§
Hi+5.20 wmol - L™ EHAMAHEI 2 ) EGFR 2H (3 Yeid 35 EGFR ki +5.20
pmol + L™ FAEMARER) . 5 - ZHdk -2 - BLAURTS (EdU ) 5256 46300 21 fifg
AR O , B TR A S RS AR 075 (Tunel ) |38 X 200 M A 52 56465 0 200 A 08 T 1%
{90, FH B 11 B30 325 S 30 A6y DU AH O 28, 11 9 22 35 7K °F-, FH Transwell 525646 I 20 it
TRAEEEN . R R IRAURUIG . b 70 i S50 20 400 it 33 7 2R 4 3 Oy
(40.64 £2.70)% . (29.78 +3.28)% . (23.59 +1.98)% 1 (15.72 +1.01)% ,
Tunel BHVEL AR5 (4. 63 £0.57)% . (10.18 £0.88)% . (15.96 +0.79) %
F1(24.73 £3.70) % , WAL R R A 4 A F 32 & (p - EGFR) 2K [ AH X 2= 35 K F
4351 0. 87 £0.10.0. 60 £0. 05 ,0. 49 +0. 04 F10. 33 +0. 04, {i% . '] & F 52
S O OB = v | D S 2 (30 N = 1 == e [ o B e ol W B
HHIFFEE L (¥P<0.05) , XA & L 4 | Vector 41 1 EGFR 4111
p — EGFR/EGFR & [ %t 2535 K 4> 0. 76 0. 10 .0. 49 £0. 07 0. 47 +0. 05
FO0.71 £0.10, 40 0 & 1= 50 55l (4.11£0.39)% , (26.33 £2.29)% |
(25.40 +1.58) % F0 (12.68 = 1.73) % , 3T %% 41 J 45 43 ) 2 (147.78 £ 12.69) |
(87.11 £9.65) (93.89 +9. 67) FI(124.00 = 14. 10) 4~ B FI LI 4L b k35 k55
SRR S, EGFR 2009 F3R4845 5 Vector 41 148, TE G i1 |25 R34 S it
B (¥ P<0.05), & FAHHE R )8 FE A EGFR, Ml AH % (5 538
B, S0 it e A A T RN RS IR A T

KRR F A I R 2 5 /NI 5 22 B B R DR 32 0 s 3908 R T 5 R
DOI; 10. 13699/j. enki. 1001 —6821. 2025. 04. 006
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Abstract; Objective To effect of

deoxyelephantopin on non — small cell lung cancer (NSCLC) and its

investigate the inhibitory

potential mechanism. Methods Human lung adenocarcinoma H1975
cells were randomly divided into control group ( routine culture ),
experimental — L group (1.0 pmol - L~' deoxyelephantopin ),
experimental — M group (2.0 pmol - L~' deoxyelephantopin ),
experimental — H group (5.20 wmol + L™ deoxyelephantopin) , Vector
group 5.20 pmol - L'

deoxyelephantopin) , epidermal growth factor receptor ( EGFR) group

( transfected  Vector  plasmid +

(transfected with EGFR plasmid +5. 20 wmol - L~" deoxyelephantopin ).
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5 — ethynyl =2’ — deoxyuridine (EAU) assay was used to detected cell proliferation; cell apoptosis were detected by TdT
mediated dUDP nick end labeling ( Tunel ) and flow cytometry; Western blot assay was used to detect the proteins
expression ; and Transwell assay was used to detect cell migration and invasion. Results The proliferation rates of cells
in the control group and experimental — L., — M, — H groups were (40.64 +2.70)% , (29.78 +3.28)%,
(23.59 +1.98)% and (15.72 +1.01)% , respectively; the rates of TUNEL — positive cells were (4.63 £0.57) % ,
(10.18 £0.88)% , (15.96 £0.79)% and (24.73 £3.70)% , respectively; the relative expression levels of
phosphorylated epidermal growth factor receptor (p — EGFR) protein were 0.87 +0. 10, 0. 60 £0. 05, 0.49 +0. 04
and 0. 33 £0. 04, respectively. Comparisons between the experimental — L., — M, —H groups and the control group,
as well as comparisons among the experimental — L., — M, - H groups, revealed statistically significant differences (all
P <0.05). The relative expression levels of p — EGFR/EGFR protein in the control group, experimental — H group,
Vector group, and EGFR group were 0.76 + 0.10, 0.49 +0.07, 0.47 +£0.05 and 0.71 = 0. 10, respectively;
apoptosis rates were (4. 11 £0.39)% , (26.33 £2.29)% , (25.40 £1.58)% and (12.68 £1.73) % , respectively;
the number of migrating cells was 147.78 +12.69, 87.11 £9.65, 93.89 +9.67 and 124.00 = 14. 10, respectively.
Statistical analysis showed significant differences in the above indices between the experimental — H group and the control
group, as well as between the EGFR group and the Vector group (all P <0.05). Conclusion Deoxyelephantopin can
degrade EGFR, inhibit related signaling pathways, inhibit proliferation and metastasis of lung cancer cells, and induce
apoptosis.
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I AR RE A DG T Y f i DL IR B, 3R B AR K
T-5Z & ( epidermal growth factor receptor, EGFR) J&—
5 A i SO R T P Y B AR ), T A AR K
7155 WA AR AL 5 R 400, 60% LA_FAIAE/S
A ffidE (non — small cell lung cancer, NSCLC ) ik
EGFR'' . #ATii, JLF-Fi 45 () EGFR 28 7% B A8 4 15
152 EGFR I 253697 I —4E A = AR i 2510 4
K, P EEZY7E NSCLC (R BiR YT B BA B A
24 M IR 22— DAt JIEL R v R TG Ok 1 435 2
WERSRA G, HAE 20 M fii s b B 25 (0 4 4
F L ASHFST B e AR 5T 25 S b I 0 32 400 0 A 8
AT LEAE IR o

M 57T
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YHpm N\ AlE H1975 4iff, ) B 9€E ATCC AF],

mEiRA LEMHE R, AR 99% , ML
B3 10 mg, 4t %5 : 20240221 , BERACE A= W RHE A IR
NH] o peDNA — Vector [fif7 . pcDNA — EGFR Jii$7 . 5]
Ve i, Y0 8 b AR WA R B A0 380
7 4; 8 (cell counting kit —8,CCK -8) , 4 H V8% 1 s
YRR R A A S - SO B - 2" - AR R
(5 - ethynyl -2’ - deoxyuridine, EAU ) 3455 7] & . R

N R S RS B AR 1L 1 ( TAT mediated dUDP nick end la-
beling, Tunel) i 2100 & , 4 B EE = RAEYA
) Annexin V= FITC/PL & T4 I 12750 &, M B 2k
PRI AT B 7 s S UL phosphorylation , p) —
EGFR EGFR | # 2 fk. 4t it ¥} 5 14 715 3 i ( phospho-
rylated extracellular signal — regulated kinase, p -
ERK) \ERK @M1k - 155 5% 5 5 5 st #us B 1 3
( phosphorylation - signal transduction and activator of
transcription 3, p — STAT3) [ STAT3 | cleaved £ % ADP
R A ( cleaved poly ADP ribose polymerase, cl —
PARP) , 24 B [E Abcam 2\ 5] ; HPi cleaved 2F Pt
1% K& Z R 5 1 - 9 (cleaved cysteine aspartic pro-
tease —9,cl — caspase —9) HRP 4% — i, ¥ H
F[x CST 4 7] ;cDNA 5 R &, W A H i E AR
WRHCA PR A

X8  EnVision BbRAL, 25 >4 B 230 23 &) 77 5
DMi8 — S Z 56 W ABe , 78 B ok 242 W 7 il ; CytoFLEX
T AN A, 28 [ DL 5 & PR IR 452X B 7 5 StepOne
TM SZHF ¢ G E & B8 5 Wi 4% S ( real — time quantita-
tive polymerase chain reaction, RT — qPCR) {¥, 3£
ABL 5] o
2 XLWHIE
2.1 ZpaiEsE"

¥ H1975 4G 2276 RPMI1640 15355 (10 %
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A 17E ) O E TR R R (5% CO,) |, 4t il
22 80 % W HEATIH AL AR,
2.2 R

PR TE RS SR LD, S 20 e il & 22 80 % I,
W I O O L TE 85 77 55, SR 5 T JC I i B 5 ik
Pe il 5% e iR 45 ) ( Lipofectamine 2000 ) , F-fi A 4 /i1 15
FRILH RS (T )  IER A6 (37 C) I E
24 h JE TR SRS .

2.3 WS ASRERZE

H5 H1975 4 HLBEAIL 53 S %k B2 ARGR) i 52 3 4
PRI S I e R S B A | Vector 4 EGFR 4,
X REZH 4 ff A A8 4h B, 43 9 AT 1,00, 2.00 Fi
5.20 pumol + L™ ff92= 0 H IR 8 2% b ARG o 25 9
S ZH A0 AL 24 h, 4% peDNA - Vector J5i kL %% Y &
VectorZH Ziifif],24 h 55 5. 20 wmol - L'
JHF R ARSE AL PR AL 24 b, ¥4 pcDNA - EGFR JBuf#%
YLz EGFR ZH40/0,24 h J5 5. 20 pmol « L™ 224
IR Z RS Ab3 24 h,

2.4 CCK -8 ZBEER"

JH#E H1975 20 i %5 2 OF M AE 96 fLAR b, 452)
AR IEEELIMA CCK -8 3] 10 WL, 7E 35 746 th 15
F22 h, FTBEARASCR U & FL A 56 % B2 (450 nm) |35
YHLAFTE 3
2.5 EdU s&teZnRaigsE

AR AN, 3R 6 FLAR (B FL 1 x 10° 440
Jii) ,EdU 371 100 WL XTI 2 h($55546 ) , B
b 2% 1 ( phosphate buffer saline, PBS) i ¥t J5 il A
4% ZFE I 50 pL [E5E 30 min, PBS JE VL5 125 1
(0.5 % Triton X —=100) 100 pL & F#FH 20 min, 7
VEJE A G €8, 5 0 W 3 L RE D B 30 min, £ 5 T
4" 6 - "G A -2 - FRFIE|ME(47 6 — diamidino -2 -
phenylindole , DAPT ) iz, 77 X+ 41 fifd 4% Y% 4 (100 L,
10 min) , 7E5E0 W AR WSS 2H A LG AR 1 O
2.6 Tunel SCIG T 2H B =™

B 2R AN, R0 T 6 FLAR H (FEFL 1 x 10°4~41
Jiid) , PBS JH k5 11 2 B [ 1 (20 min) |, 3§50
A8 7 (0. 5% Triton X —100) Z iR 551 T E
20 min, PBS 35 U5 A Tunel i 55 F=46 Thig &
2 h, VRIS FH DAPT 50 %0 40 e A% 4 8, 10 min, 55
P U WL 4% 2R A0 ML R T 1 O
2.7 FRAEARENHE T

K MR T 6 FLACP (9L 5 x 10° 4 41 , 4
HALPRLE IS AL SR 20, F] Binding buffer 515841
ftd, A Annexin V = FITC 5 pL . PLiA5| 5 pL, EiE T

PR 1S min, 02 A4t SO 00 A48 L 9 28
2.8 EARMTXBRNBXEOHTE

£ L 2R e U 2R i 5 2L A B S O MR S R
FEFE IR A THLUK 0 B AR 1, R IO AT B AT, T
In—HAR B, 7EFR IR B E % (4 °C) Ik H
Expni A E i Pl A E 1 h, R A RO
W JEBE WCER IR, BETT R BEAE 53T -

2.9 RT - ¢PCR 154 il EGFR mRNA 83t &K%
7}<EF[6]

PRI A 4 i 5 RNA (TRIzol 32, 58513060
THEINE RNA W B2 ) 8 8 RNA #5428 ¢DNA SR 5
e 52 g Ak & #E4T RT — qPCR (2 i #2 J7: 95 C
10 min,95 °C 15 5,60 C 30 5,72 °C 20 5,40 {E¥F) , 4%
FUG ARG 27 T B EGFR mRNA A % 2 34 7K
(B —actinhINZ) .

2.10 Transwell SCIG# 4R AET B R

1RZESLL - Transwell /N HC 24 FLAR 4 L oL i
BHTE Transwell By _F %, BT 5 A 40 i B, JFAE T
FhNA 500 pL A LA RG 77238, 1557 48 h IEE N = 41
Ml (FRlR IR 5L ), Z R, R a5 B
ERIEE IR0 RN TER A T, AR S
BRI 22555
3 SitEAE

FH SPSS. 25 Bkt it dr . iR PTORHY
X+ 537N, 2 AR LA ST AR AS ¢ A 50, Z2 21 (A] L3R
FHER R 2R 5 25 34T

# R

1 ESMpEE R H1975 HAaTEE 892500
FHV B 2k 0,0. 125 ,0.25.0.50,1.00,2.00.4. 00,
8.00.16. 00 32. 00.,64. 00 wmol - L~ [y 4 HiIH#E 25 4tb
PHAH M 24 b, 240 M A7 35 2 43 3] A (100.00 +3.20) % |
(99.69 +8.29)% (97.97 +7.68)% . (94.49 +6.09)% .
(81.31 +8.94)% . (63.93 +2.97)% . (49.97 £5.76)% .
(35.91 +1.58)% . (30.74 +2.42)% . (27.48 +3.78)% .
(25.84 +2.71)% ; [ 0. 125 0. 25 pmol « L™ 2l #p, H
AU AL AN LA T L O ol - L7141 i S BRAIG
(¥ P <0.05) , KA HAHE R X H1975 2 i i £l
AN E A 5. 20 pmol + L™, [ I Ji5 42 556 4331 ik
$1.00.,2.00 F15.20 pmol - L~y 2= 4 Hit fH 2 K (1Y
(I RIN= 1 B O e 3
2 EEHbPEE S H1975 4 sE 8 T 1 250
Xof HEZH MR AS g 3 5 {1 L v v 1) S 0 2 400 i 4
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435I 1.00.2.00 F15. 20 pmol » L™ 25 4t I £ 2% b 34
4 24 h; VectorZH 4 it % 4% pcDNA — Vector JiThi,24 h
JE T 5. 20 pmol + L™ it 25 42 i I 0 3% 4k 2 b AT i
24 h;EGFR Z4HiJfi%% 4% pcDNA — EGFR Jithki,24 h J5
5.20 wmol - L ™" AYZ=4a i IH A R ARSE AL T 24 b,

I P R R SIS A MY EAU 3555 R A 0] B
W0 25 A, 40 M R T R 3 3 A (P < 0.05,
P <0.01,P <0.001) ;I Hr, e 77 i 52 3 20 4[] PO A
WIRE M TR ERYA G = L (P <0.05,
P<0.01), )31,

3 EFBEEEX H1975 A EGFR &I 200

R R R R SR ZH AN Y p — EGFR 25 AR XS
F215KF \EGFR & [1F1 mRNA X} 25 1% 7K -3 %5 %
WA I 2RI (P <0.05,P <0.01,P <0.001) ; {f§.
e R SR 2 A ) LA, p - EGFR R AR X R Gk
7KV (EGFR & [ FImRNA AR X} 3R 38K F- 22 7 ¥4 48
P2 (P <0.05,P <0.01) , L3 2,

R AN A TSR AR L (2 £+ 5)

4 XF|MAEEZETT EGFR HXES @B

R S g A 4 il p - EGFR/EGFR  p — ERK/
ERK p — STAT3/STAT3 A 5 AR XS ik B 400) BE4H
ZREAK, cl = PARP Fil cl — caspase —9 & (AFHXT FE ik
BZEFE (P <0.001) ; EGFR ZH 40 }if%) p - EGFR/
EGFR .p - ERK/ERK ,p — STAT3/STAT3A % [ A% 2
iK% Vector 20148 & T, cl — PARP Al cl — caspase — 9
BN RIXKFHEZFTECP <0.01,
P <0.001), L33,
5 XEHfEE H1%38 EGFR P& xt H1975 40 fa
TOEBMEENF I

X BEZH RS 4H  Vector 411 EGFR 4H 41 ifd
BTS00 (4. 11 £0.39) % . (26.33 £2.29)% .
(25.40 £1.58) % f1(12. 68 £1.73) % , TR IS
WA (147.78 £12.69) (87.11 £9.65) .(93.89 £9.67) Fll
(124.00 = 14.10 ) 4>, % 28 40 M %k 50 9 N
(110.33 £6.06) . (49.33 +5.16) . (48.00 +4.71) fI

Table 1 Comparison of related indexes of cell proliferation and apoptosis in each group (x +s)

Group Dose( wmol + L=") n EdU positive cell rate (% ) Tunel positive cell rate (% ) Apoptosis rate (% )
Control - 9 40.64 +2.70 4.63 +0.57 4.56 0. 34
Experimental — L 1. 00 9 29.78 £3.28 " 10. 18 +0. 88 * 11.14 £0.96 " *
Experimental — M 2.00 9 23.59 +1.98* % *# 15.96 £0.79 " *# 16.34 £0.84 " " *#
Experimental - H 5.20 9 15.72 1,01 * * *#AA 24.73 £3,70 * * *#AA 25.45 £2, 51 * * *##A

Compared with control group, *P <0.05, **P<0.01, *** P <0.001; Compared with experimental — L. group, *P <0.05, *P <0.01; Compared with

experimental — M group, 2P <0.05, 22P <0.01; Edu; 5 — ethynyl =2’ — deoxyuridine; Tunel; TdT mediated dUDP nick end labeling,

R2 RPERINTZAE(EGFR) Z A mRNA K KFHY AL (x +5)

Table 2 Comparison of epidermal growth factor receptor( EGFR) protein and mRNA expression levels in each group (x £s)

Group p — EGFR protein EGFR protein EGFR mRNA
Control 0.87 +0. 10 1.22 £0. 10 1.00 +£0. 05
Experimental — L 0.60 £0.05 " 0.90 £0.08 * 0.76 £0.05 "

0.49 0. 04 * = *#
O. 33 iO. 04* ok HEA

Experimental - M
Experimental — H

0.83 +0.05 * **
0. 69 tO. 03* # % #HHAA

0.61 £0.06* * *
0.44 +0.07* * * #HHAA

Dose and n refer to table 1;Compared with control group, *P <0.05, **P <0.01, *** P <0.001; Compared with Experimental — L group, *P <0.05,
#P <0.01; Compared with Experimental — M group, 2P <0.05, 2P <0.01.

K3 KM ECFR TUFE 5l BEASCH K1 LA (v £5)

Table 3 Comparison of protein expression of EGFR downstream signaling pathway in each group (x +5s)

Group n p - EGFR/EGFR p - ERK/ERK p — STAT3/STAT3A cl - PARP cl — caspase -9
Control 9 0.76 +0. 10 0.86 +0. 12 0.92 +0. 14 0.28 +0. 06 0.40 +0. 05
Experimental -H 9 0.49£0.07 " "~ 0.44 £0.06" * * 0.46 £0.10" * * 0.75+0.05" " * 1.07 £0. 12" **
Vector 9 0.47 £0.05 0.41 +0. 06 0.49 +0.13 0.76 0. 06 1.06 0. 12
EGFR 9 0.71 £0. 10™#* 0. 68 0. 08 0.87 0. 137 0. 46 0. 047 0. 66 0. 107

Compared with control group, ***P <0.001; Compared with Vector group, ™P <0.01, P <0.001; Vector group: Transfected Vector plasmid +
5.20 pmol + L=! deoxyelephantopin; EGFR group; Transfected EGFR plasmid +5.20 wmol - L.~! deoxyelephantopin; p — EGFR; Phosphorylated — epider-
mal growth factor receptor; p — ERK: Phosphorylated — extracellular signal — regulated kinases; p — ERK; p — STAT3: Phosphorylation — signal transduction

and activator of transcription 3; ¢l — PARP: Cleaved poly ADP ribose polymerase; cl — caspase =9 Cleaved cysteine aspartic protease —9.
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(76.56 +9. 84) A~ iy 771 12k 5 55 2H 4 M 1) ] T2 AR50 0)
HRZH 325 T, A0 M I R4 22 5 B 3 T e (1Y
P <0.001) ; EGFR 2H 2 M 1) 8 7= R 4% Vector 4 i 3
TR, AT R IR 2 E0 B TR (1 P <0.001)

o

KERT=H%k i Jed 1936 97V FH 2 gttt BLaknl o
JRFJE— TP ZAEAE Y RIR P B2y, LA IR R 4
FAA B Py i, 2 DR IR BRI Ok, B )T S
PUMERCR S BT & B, 25 EOB I R R AR
T 8 E DAY ) 22 P v kg B R A AR
HAEYL NSCLC HAIBTEME FIHLHIAD AN TE R . TEAWF
G AN T ok B 1 2% R0 b IE R 3R AL 3 H975 2 i
J5 B, A A 17 A8 B A 25 S JIE 55 3K R0 R Y 1
AT IR [] A 3 WL ¢ 3] 2 4 i JIB s 2K AT 5 ) o K
I BEAR H1975 41 A g 5% 5, H. Tunel F it =040 il
AR e B H1975 4 Jf i) 9 T2 A2 B & 2 460l JIE
e RV RE T 1 g e B A A0, X 4R R 25 AU IH BT
Z Al ER MM NSCLC 20 Jifg 34 7, I3 G H i v
RIEMEEAER

EGFR Al 45 2438 B B0s M5 5, 3
FRAN IG5 o3 AL AT RS, BE AT EGFR B0 %
A JEAEN EGFR U 2872 i W S NSCLC [ 1 — 4k
RITIRME R AR — AR R R M R A
SN AR, & 2 LA b IR R 2R A B s, H1975
A EGFR JKF- 25 Fifi 45 25 48 1l JIH 55 28 59) 2 1) 5
WY 30 AT, 3k P 2 A JIH 26 3 AT R 3 ok 1) A
EGFR Xf NSCLC K A#M AR ] . EGFR AH <1 I < 4
2 AT IR O N 1) Z M E R R RII R Z —
TEABIF ST HpOWL £ 3] 25 b JIH 7L 22 AT 2 35 40 ) ERK A
STAT3 BRI /K-, T3k 3k EGFR J5, v ] & 2 5
FAA MR R AP S Al ERK 1 STAT3 25 [
FRALIKF 78 EGFR T i {5 5 i i vl B2 25 i i
R R H G AR A TR L

AN  ASBIER 16 B, 25 A Ml JIE R 3R W I 25 o
PARP #l caspase —9 Ziff#t . PARP Fll caspase - 9 f{ 3
IRIKAV- 5 AU A T ) & AR S TE ARG, o PARP A] X
DNA i b AT PLAIEE 5 ifi EGFR st ik J5 m]
W 2 A M I HE R X PARP il caspase —9 Z4fif )
SO, X ORI B 2 A JIH 2R 1) A R E AR T2

T S AR TR S B

AWFFESETR , 2 M IE F K 0] BE T A # i EGFR
RIS 5 72 U0 T R A M 1 5 e B, R S R T, R
NSCLC Z A5/ o
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