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Effects of Forsythia suspensa ethanol extract on the proliferation, migration and invasion of lung cancer
cells NCI-H226

HUANG Yulong', CHEN Xuewu’, WANG Fangting', ZHANG Jing', CHEN Aiying* (1. Dept. of Pulmonary
Disease, Haikou Hospital of TCM, Haikou 570216, China; 2. Dept. of Tumor, Hainan Hospital of TCM,
Haikou 570200, China)

ABSTRACT OBJECTIVE To investigate the effects of Forsythia suspensa ethanol extract on the proliferation, migration and
invasion of lung cancer cells NCI-H226. METHODS As research objects, lung cancer cells NCI-H226 were divided into control
group, F. suspensa ethanol extract low-, medium- and high-concentration groups (5, 10, 20 mg/mL), activator group [10 mg/mL
F. suspensa ethanol extract+0.5 wmol/L nuclear factor kappa B (NF-«B) signaling pathway activator PMA], inhibitor group (10
mg/mL F. suspensa ethanol extract+10 pmol/L NF-kB signaling pathway inhibitor BAY 11-7082) and positive control group (20
wg/mL cisplatin). Except for the control group of cells without intervention, all other groups of cells were cultured with
corresponding drugs for 24 hours; the proliferation, migration and invasion of cells were all detected, and the proliferation rate,
migration rate, and the number of invading cells were also calculated; protein expressions of NF-kB p65, NF-kB inhibitory protein o
(IkBa) , phosphorylated NF-kB p65 (p-NF-kB p65) and phosphorylated IkBa (p-IkBa) were determined. RESULTS Compared
with control group, the proliferation rate, migration rate, and the number of invading cells as well as the protein expressions of p-
IkBa and p-NF-kB p65 were decreased significantly in F suspensa ethanol extract groups and positive control group (P<<0.05).
Compared with F. suspensa ethanol extract medium-concentration group, the proliferation rate, migration rate, and the number of
invading cells as well as above protein expressions were all decreased significantly in inhibitor group (P<<0.05), while those of
activator group were increased significantly (P<<0.05). CONCLUSIONS F suspensa ethanol extract can inhibit the proliferation,
migration and invasion of lung cancer cells NCI-H226, and the mechanism of which may be related to the inhibition of NF-«B
signaling pathway.

KEYWORDS Forsythia suspensa ethanol extract; lung cancer; NF-kB; proliferation; migration; invasion

A EETE i 1A AR 3 4 R WA A 5TH (No,
B2IRCTLY) i e — ol B A A O PP P88 , o BT A7 e

* E— g W BT, BT A b BE R I R TR RTAIY . 4IRS RIS B 2 rh e 0 L 1 PR L
5%, Hii%:0898-36633580, E-mail: 787974458@qq.com ° ne o

AR WEE B, B By ey, DT JERNRST AR Z AT BT L H 5 4R

“Ha

H13:0898-66121058 ., E-mail:414831007@qg.com AEAE AR, R e - 4R BB A BRI 7 Ml 0 B 25 ) H

WPEZG 2023 4R 34455 151 China Pharmacy 2023 Vol. 34 No. 15 - 1821 +



AEER X AR, i B 2GR IR IR T ok B
2 B AN, HAE A v g S o A 0 o TR RS A
Biii6 22 24 2 D BE 1Y 80 T R HE T EEAEH , ok
BT R TERRE IR YT TR AR

oh BE 2R AN iR A S LARAEE AL TAEE X i
9o Rl R TR E i R — | O A VIR T
JE AT Z AR RN K BRRHEY R Forsythia sus-
pensa(Thunb.) Vahl )18 52, A% G2 G iR 25
24 o MR SCHRAGE | i B4 ) B T3St g 15
X JA 2 B | e A A 22 el 200 ARG T S 8
HIVEH . #HF kB (nuclear factor kappa B,NF-«kB )55 5
TR S AR R A R AR G B e B T, T
PR | TR AR R4S 22 Al o e A L ) R A
Y b fe . RIS B AL ie iR 1 n) NF-xB J7
BLRe A A /N0 R e 00 R A RN SR RS, DT RS SRR
PPENLE o T UL, AHE ST LU R NCI-H226 26 it >4 fF
FEXTG, 5T NF-k B A5 538 B IR T B v i 2
MU¥EGEE TR MR ZE 52, LR & B MG 97 il
TP LS HE S

1 #F#
1.1 FEUES

MCO18AIC %I — S LRk 85 3246 W H H 7% Sanyo 23
] MF52-N B (31 8 5t W Age i A 7N 7 1 S8t B
A B2 A IMARK AU AR 42 . Chemi Doc Y 5 i il 4%
Z 50 [ 5 [F Bio Rad A Al
12 FEHRSKH

TR Y (45 20190203, BTGt ¥k 4 1 mg/L)
W B RS B 25 S A R A A5 4R  NF-kB 15 %
i AN HIF BAY 11-7082 (4L AT 98% 550510
NO03GS166211 . JOTHS173399) W4 [ _E 54 YR A
BN ] s NF-kB {5 538 B0 51 PMA (40 =98% , it
0000112801) 1 [ LBl Fr T A= AL B4 B4 A BRA W 5
Jif A M3 (15 2176404) 1 F 22 [ Gibeo 23 H] s F-12K #%
FiHE RIPA 2L . CCK-8 1R 7] &l F iU ER VD 72 A2 1)
FHEA BRAA T 5 5- 2R FE-2 i SR M WEAZ 1 (EAU) 41 ifd
FOHE R IR ) & (5 042621211123) 14 1 FiFE =K
A EE AR A BRAA F] 5 BT NF-«B il 45 4 o (NF-kB
inhibitor protein alpha, IkBa) \NF-kB p65 . # id fk IkBa
(p-IkBa) . W% 1k NF-kB p65 (p-NF-kB p65) .B-actin(—
P MR E AL B IC A LR BT R TeG (40 (L5
4% ) k10021317, 10021394, 10021301, 10021309,
10021787.,20000374) 1 [ 3& [ CST 237 o

- 1822 - China Pharmacy 2023 Vol. 34 No. 15

1.3 4HpEtk

AHIFSE T FH R NCI-H226 20 il [ H Rk Btk
Yk S5 An il Yo i
2 FHik
2.1 NCI-H226 HBE 5

WU VRAE I NCI-H226 4 i 64752 955 , A F-12K
B 5L (9 10% B4 1005 1% 754552, 5T 37 °C.
5% CO 554 T 1557 , UM B4 K 1 i NCI-H226 24 Jif HH
2.2 NCI-H226 £ Rt 58 2= B 46 i

OS50 U1 40 B 5 B & 2 X 107/ mL, P-4
P22 96 fLAR H , SR 5 2 Xt BRA, H R R AIG  P
WREEZH (5.10.20 mg/mL, [T VR AR 4f iy 3 TS0 6 245
B ) L G 7 41 (10 mg/mL 3% 38 B 42 97 +0.5 wmol/L
NF-«B 15 53 B i805 57 PMA™) | #1014 57 21 (10 mg/mL
AR Y)+10 wmol/L NF-kB {5 S Bl 7] BAY 11-
708217) , BHAEXF HEZH (20 we/mL IEA™) o 5% BB 2H 40
A AE T FAN , A4 Han i AR . 259, B T
37°C.5% CO. % FHi g% 24 h, A 3N E L. MRl
EdU 2 8 5 46 D37 5 1 B A5 7 vk Ab 3, R 2
TUBEATI R, 11 Image J AR BRI R, DLBFA: % 65,200 i
(Zrn) 5 B AN Gl ) 9 E 2 LE 2R NI 5K
2.3 NCI-H226 40T 7% 68 71RO

TGS 50 A 1O 440 )81 5 %85 18 %2 2 X 10°/mL, P-4
Pz 6 fLAR T, He 2,27 T ik v dls , BT 37 °C 5%
CO &M T HEF 3 A0 B2 1K 90% I, FHAG Sk TFLARIE
FRHEATRIIR SRS AR 25908555 24 h, REd % 34N
FLo RA AR IR IE S A5 4L 20 0. 24 h B i KR
B, FFE S B B ) S A Al A T AL, 43 e R S
Son, BT AHARAE RS R AR R (%) = (So—S2)/S) X
100%.
2.4 NCI-H226 fHRa{2 268 1 R94& T

K H Transwell /NG R HEA TR o IBORH£5AE K10 440
Mg 2.2" N kAl A 2 KR DAUREE L, B
O FH TG L3 B 5 6 E R A M, 4 4 i 2% 13 8 3 X 10°
A/mL. KA FIRAIMAY 24 FLACA Transwell /NE
EEIMATCIMIE B F3£ 200 pL, FEMAF 10% I35 8
B R £ 500 pL, K 3R L. HFR24 hE 5 B
L PR AN, DL 4% TR R = A0, DL 0.1% &5
fn SR8 10 min, 35 VE 3 UK, ¥ Transwell /NE & T 8 i
B R BRFLBELLE 5 AN A X3, SR FH S A 4 B
FF Lk Image TR RAR 2205

thEZG 2023 4E5 34 4245 153



2.5 NCI-H226 411 NF-«B 5 S@EHEX T HRIE
7K B
FPORT 85 A= A 1) A4 0] R %85 B %2 2 X 10°/mL, P-4
il as 96 fLAR Y, #“2.27 50 R ik A A 2 SRR L
AR BURE H, RH BCA LI E B A &, R
HEAT T e SR R BN - 3R N A IR BB e FL UK B TS, 1]
2 h; il A IkBa . NF-kB p65 . p-IkBa , p-NF-kB p65 . 3-
actin —¢ (P BEJE 435" 1:500,1:2 000, 1:500,1:500,
1:25000) ,4 °CHFF o 5, ViS5 A i E 2 hs
VG I 52, 1 BRI R R e dn B o, SE e
3. VNHMWEASNSEANKEE EFRRHER
KIKF
2.6 SitFEFE
¥ H] GraphPad Prism 8 3K {44 744 43 #r o 1HiE%¢
B x+5 KoK, Z2 0] ORI R J7 2253007, 2L 1]

2
S
153
S
=

X ARZH R P A

>

Oh

24h

X R HERBER Y TR L

EZE G 2023 4R45 34 446 15 1

b eEpEatl

1 ERERRY YT NCI-H226 émﬂﬁliﬂﬂﬁaifunﬁ’lu'ciiﬁil( tI:PﬂJR—loo Mm)

b e Eitl

E2 ZEAEERYIT NCI-H226 41T

AT FL R FH Tukey R 98 . K656 /K E 0 =0.05,

3 HR

3.1 EEHRYIXT NCI-H226 A fa I sE A8 11 B9 340
557 BRZH LA, i I 4 ) 5 Tk 8 2K AR B o B 2

2 i 345 Y i AR (P<<0.05) . 5 s iy h ik

JEE2H LA, 1500 2 41 3 5 5 d 2 R IR (P<<0.05) , ]

i%f((ﬁ?ﬂ]éﬂﬁ%ﬂ%@<0 05). S53ILE 1 GEMBESEY)

% VR B A PRI )

3.2 EMERRYIXS NCl-HZZGéEH@:‘Jz ETRI RN
55X BRZH LA, i I ) 25 Tk 5 20 5 PR o BR 2

LT RS 0 L AR (P<<0.05) . 5B b ik

JEE 2 Hese, 41t 351 20 41 Bt $&$Eﬁl5&ﬂ£@<0 05), fij
L)

BG4 B A= (P<0.05), 455980 & 2 (%
I R EEAH RIS ) £ 1,

EiEa bR

texs
LRI B o & LT *.
Wyt e o &Y
Mg s ges
:.'" v . e
et
.y .‘4 .I_!..'
s R g
e ;:.;; : ,,
6. Lo i 100 pm
- in : _j: . L ¢
iz M'[ P IR
SN ) B AL

China Pharmacy 2023 Vol. 34 No. 15 £ 1823 -



®1 JAMEMEER IBRENERMEMYBAENLE

B(x+s,n=3)
i) e EBR/% el
higici 28701061 3050£130 87334153
R IR AL 20174153 2630+ 1.02° 70.67£2.08°
AR A 10674040 14475076 4331208
AR A 4801062 299+045° 15.00£1.00°
A 13.00£056 18.85£0.89° 56.00 £ 1.00°
b 5331061° 5934038 18,00 1.00°
Mtk 9274061 336+039° 30674208

a: XTI LhAL, P<<0.05;b: 5 M EE P ik 40 LA, P<
0.05,
3.3 EFEEEYWXT NCI-H226 A P{E 2 6L BTS00

55 HR A LA, 2 S B ) 45 VA 25 W 25 PR o)
HE 2 240 M A 2 A0 B A5 Bl 2 R IR (P<<0.05) o 5 3% R
FEW e P A A, SR 7 4 40 i R 28 A i B (2
I (P<<0.05) , 1M 87k 71 2H 42 2 TH i (P<<0.05) o 455 WL
&1 3 G I ER IC L s ik e 2 I ) e 1

PR o e

\,Z "ﬂ LT el
h“ gy L, ’.

4. c;‘
fm Ly
.51'1/'. ? ’2-, ¥ =
A HME B. Eﬂ@f&%ﬂfwﬂﬁ

LR T Rt AreY
kg ,r."‘f Kt ":,,‘-.:. e
X . A ne

-i‘ “ . e e n“'.‘ ‘\,s_n

LN 0y X D4 EVN O ey

“' » X SJ( d \.)3‘".:—;' ‘:g " )‘.s..'v_f‘.-:‘—
Ak A S R o e o SN RV o
C. T4 D2
i SR
f' ."‘T e 3 4‘-4 =, ".—-__.;-‘ ¥
k _"b N 'i- --n".'_ 2 "_- :’..

e -".' o :‘{1 ".:(',_ .r"a":
| SV, T ‘:* 5t
M e NN
E. BEEXT IR 40
3 EFEERY I NCI-H226 A EZ e h MW E
& (Ee il R =100 wm)
3.4 EFEER Y X NCI-H226 20 Bl NF-«B {5 218 i%

HEEBFRIEHZM

B350 R P AL, 32 S0 W ) 25 VA 4 R PR o B 2
A1 p-TkBa . p-NF-kB p65 i FH 3R 1K K- 1) 1 E AR
(P<C0.05), Ifii IkBa \NF-kB p65 % [1 %5 /K V-2 % L5
TR 5B R v B 2 b , 0o 551 2 400 i
H p-IkBa, p-NF-kB p65 4 [ % ik K F- i 2 FE AR (P<
0.05) , T 7% 71 26 4k 35 Tt e (P<<0.05) , fH M ZH 1 Ik Box |
NF-«kB pb65 & [1RBK P2 T G228 L. 45580
4,32,

- 1824 - China Pharmacy 2023 Vol. 34 No. 15

IkBa

——_——-—-—l 36 kDa

NF-«B p65 l-—— —_— = _—:l 35 kDa

p-IkBa |_ _:l 65 kDa

p-NF-kB p65 I:— — — — — —l 71 kDa

B-actin |——-———-l 42 kDa
I I mn I\ \ VI VI
Lo IR I A s S IR L2 s I S PR rh i 2
IV B S M L2 V 2 71 éﬂ V[ FHIAZE 5 VIBH T B2
B4 HHEMMEPNF-«BESEEBEXEARENE
ik B

K2 HBAMETBNF-«BIESERBXEARIEKEH
KWNER(xLts,n= 3)

Eibl p-IkBa p-NE-kB p65 IkBa NF-kB p63
A 1.10£0.07 095+0.04 0.86+0.03 091£0.02
HRRRIORER 0.8740.04 0.84£0.03° 0.87+0.02 091£0.03
TRk 0631004 0.56+0.02° 087005 091+0.04
TR R A 045£002 0374001 087+0.04 091+0.04
HiE 0.79£0,02° 0.64+0.02° 0874001 090+0.05
R 04340.02° 036+0.02° 0.87+0.03 091£0.03
Mtk Al 0.53£0,02° 02940.02 087£0.03 090£0.05

a: X B AR, P<<0.05;b: S RBRESL Y Pk 4l o i, P<
0.05,
4 i+

itz R e R DL ) PR R 2 — |, AE IS AE I R
R R IB A LT EX IR 2T k2 e
] A AT R ARIAYT A2 ik A e
ilifis B 5 5 AEAEIS FAE T 209%™, HHUR RO A2, /|
H A, L, TSGR T I 259, RS
HIBTT I RE OV IR 22 G

o B IR A R AR BB S A IR
7 BB DA 1L T AR ST A T L
g5 TERMEEN DI, AR R, RS Y B
Vi TR 2 AR S A R A S0l B 22 2 T 2 AR AR
FA™, Kim ZECBFFEIN R, i 5 I 1 40 B 0% BEL b 2L i
YRR F2ZE , I B il LRI R . il ik
SEPRIESY R, MR T LA E S HeLa 411
BEPEIT IO T, BB R . AR 4R
NS0 IR A A R B ) SR RS F AT
RN NCI-H226 i i i385 TR AR 28 RE T .

NF-«B {5 538 B2 — 4 S R A R ARG
28 A5 ’%%ﬂ?”zﬁﬁéﬁiﬂﬁikﬂﬁ}ﬂc e
2 i T 5 e RARRAS , SO K Pk bR A g
J#&*, NF-«kB %ﬂanj%@ﬁz/ﬂzim , I NF-kB p65,
LA AR 55 NF-wB {5 5 38 0006 F2 B A E ™ A
FWFFE T, FiR 40 P NF-kB {55 Tl B A 56 3 20k
KO- 3  FIE R A, T, ARHIF 5 43 ok

TEZD; 2023455 34 5 151



NF-«B 55 5 18 #% 1 310 41 57 (BAY 11-7082) 5 3 7% 7

(PMA) , 5 544 R H ) 2 A Tl 1 AR 8 I A AR Ut
FEVEM . SR W, SR IR LR, 22 AR ) 1 T

J& » NCI-H226 4 Jifl 7 p-IkBox . p-NF-kB p65 25 [ 72 1k 7K

-1 AR (P<<0.05) 5 5 i R Sy vh vk 20 LK

AW BUS , NCI-H226 41 i _F 3R 2 11 35 3 7K OF

Y g S REA, N B0E 7 T 1S, R 3RIA IO

[ SIN=

Zi Lk, 4 R e ) a0 i i NCT-H226 21 i

BB TR AR ZE AR IHLE AT B8 56 NF-«B {5 %

WA K. AT N inﬂﬁ%—?x% T iR 7 et

T AH AU NF-B {5530 R TR HILE], B

IAEAN AT AT T RSN S5, J5 S 25 G5 A Sl ) ik

PN EIE .,

S 3k

[1] CHEN W Q,ZHENG R S,BAADE P D, et al. Cancer sta-
tistics in China, 2015[J]. CA Cancer J Clin, 2016, 66(2) :
115-132.

[2] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[J].
CA Cancer J Clin,2021,71(3) :209-249.

[3] WPHER, PLoe -, sk, rhEE25Rs7 AR/ NIRRT
HERE[T]. AR 25243k, 2021, 36(5) : 2846-2851.

(4] Aol AR, RS . PR D A 5 i e
T e BE 244, 2016, 31(11) : 4604-4606.

[5] R, RovHe, 2heft, 4 . B2 PIBK/At f5 53
T R AR A (9 DL (). P RE2Y, 2019,50(10)
2377-2382.

[6] ZHAO L M, YAN X, SHI J, et al. Ethanol extract of For-
sythia suspensa root induces apoptosis of esophageal car-
cinoma cells via the mitochondrial apoptotic pathway[J].
Mol Med Rep,2015,11(2):871-880.

[7] AHMAD A, AHSAN H. Ras-mediated activation of NF-
kB and DNA damage response in carcinogenesis[J]. Can-
cer Invest,2020,38(4) : 185-208.

[8] ZHANG B Z,ZHANG Z, LI L, et al. TSPAN15 interacts
with BTRC to promote oesophageal squamous cell carci-
noma metastasis via activating NF- kB signaling[J]. Nat
Commun, 2018,9(1):1423.

[9] JUNG CH,HAN A R,CHUNG H J,et al. Linarin inhibits
radiation-induced cancer invasion by downregulating
MMP-9 expression via the suppression of NF-kB activa-

tion in human non-small-cell lung cancer A549[J]. Nat

TEZED; 2023455 34 85 151

[10]

(11]

[12]

[13]

[14]

[19]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

(23]

Prod Res,2019,33(24) : 3582-3586.

WRAG R, BEMRTT , 3230 , 55 | 57 10 0CH f JB s 4 i i 7%
FR 22 K NF-kB {5 S il 9 O 2 [J]. Hh e SR
Ak, 2022,31(3):359-368.

SR IMHE , BEEGR , TRV, 45 . NF-kB 765/ N i b 4
YEHIBGEIPIEFE ). AE ARl , 2022, 34(4) :409-419.
SR, IV R, O, 4 By IR Ak e L TA 2 3 i NF-
kB {5 5 18 T HR MR LS DR I8 20 L4 5 K 7% 1 520
[J]. BE2MR90 2441, 2019, 32(10) : 1043-1048.

JEAW; AR, EW, 45 . NOX1 5 NF-«kB X} TNF-a if5 5
AB49 21 A 1 52 R (7], b E RO BE 27, 2019, 46
(2):188-193.

SHI X Y, LUO X P, CHEN T, et al. Naringenin inhibits
migration, invasion, induces apoptosis in human lung can-
cer cells and arrests tumour progression in vitro[J]. J Cell
Mol Med, 2021,25(5) : 2563-2571.

ZHOU G B. Tobacco, air pollution, environmental carci-
nogenesis, and thoughts on conquering strategies of lung
cancer[J]. Cancer Biol Med,2019,16(4):700-713.

JE VK, FBMEHR . 30 {3 44 H = HHIE IR ¥ il e 22 S iR (7],
2%, 2018,24(10) : 49-51.

Tok A, DL . i b BE TR RS 5 25 L R IS
[7]. Hi2h,2022,44(7) :2273-2278.

FEIHE, FRICGT, a4, A5 Th 2l A g B 2 B
PRI ST HE R (], R P BE 25 R 2A 2441, 2021, 40(2)
168-175.

KIM Y L, LEE S K, PARK K K, et al. The inhibitory ef-
fects of Forsythia koreana extracts on the metastatic abi-
lity of breast cancer cells and bone resorption by osteo-
clasts[J]. J Cancer Prev,2016,21(2) :88-94.

ik, 25 8% SRV, 55 L e BT IR TS M A A
HeLa Z g 94 T-/E 0 0], B~ 3L T A 2013, 29(3)
397-399.

REN D, YANG Q, DAI'Y H, et al. Oncogenic miR-210-
3p promotes prostate cancer cell EMT and bone metasta-
sis via NF-kB signaling pathway[J]. Mol Cancer, 2017, 16
(1):117.

MULERO M C, WANG V Y, HUXFORD T, et al. Ge-
nome reading by the NF-kB transcription factors[J]. Nucleic
Acids Res, 2019,47(19) :9967-9989.

PERR TR, AP S AF I B S v 24 00 i
NF-kB L%lﬂfkﬂqjﬁ*ﬁi’éﬁ Wik 240 AU Ak 6T Lewis Fifida i)
SEIR[T]. BARAIR PR, 2022, 30(18) : 3257-3264.

(ke H 91 2023-03-30 2171 H 1 : 2023-07-02)
(i : FEIDERE)

China Pharmacy 2023 Vol. 34 No. 15 - 1825 -



