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Effects of parthenolide on the proliferation and apoptosis of

small cell lung cancer cell line NCI-H446
Liu Jie ,Xu Ling
(Department of Respiratory,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective . To investigate the effects of parthenolide (PTL) on the proliferation and apoptpsis of human proliferation and
apoptosis of human small cell lung cancer cell line NCI-H446 and its mechanisms. Methods : Cell line provided by the cell library of
Wuhan University. PTL was bought in company of gene operation. NCI-H446 cells were divided into control group and treatment
group (1.5 pg/mL,2.0 pg/ml,2.5 pwg/ml.,3.0 pg/mL). Treatment group were treated with different concentrations of PTL by adding
corresponding concentration of PTL into culture medium,while control group was added equal volume culture medium without fetal
calf serum. The cellular proliferative activity was determined by MTT assay. Morphologic changes were observed by fluorescence mi-
croscope. The apoptosis rates of cell were examined by flow cytometry. The expression of NF-kB, Caspase-3, Caspase—8 and Caspase—
9 genes of NCI-H446 cells was detected by RT-PCR assay. The expression of NF-kB, Caspase-3, Caspase—8 and Caspase—9 proteins
of NCI-H446 cells was evaluated by Western blot. Results ; Parthenolide inhibited the proliferation of NCI-H446 cells in a dose—de—
pendent manner. Fluorescent microscopy showed that the number of NCI-H446 cells was reduced under Hoechst 33258 staining;the
nucleus pycnosis fracture and apoptotic bodies were observed. Flow cytometry showed that the cell apoptosis rate was positively cor—
related with the concentration of PTL,with statistically significant differences(P<0.05). Compared with those of control group, RT-
PCR and Western blot revealed that the expressions of mRNA and protein of NF-kB in NCI-H446 cells were reduced,at the same

time , the expressions of Caspase—3,-8,-9 mRNA and proteins were increased with statistically significant differences(P<0.05).

Conclusion :PTL could repress cellular proliferation activity
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and induce apoptosis of NCI-H446 cells. The mechanisms
could relate to inhibition of NF-kB signaling pathway and acti—
vation of caspases system.
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FRZEHL . SCLC HA Fdnf /i 25 SEH R P A%
Bl i ) R AR R R SR I A SRR . 64, SCLC &
FLA 1 B AT SR () I, ARG IR 1E & A
BIALYT 77 5 (EP J5 58) 2 Hodm B Al iRy 7, ]
& SCLC IRYT M AW A Je (B i T HE S &
RN I X BL I 245 7 N 25 1 R T T
P BCRARATBR . RGei, JRFRIA iz ] SCLC
B 5 AEAEAERAUT A 10%H0 2927,

/INF % N B (parthenolide , PTL) J2& M AE %) 24 B
H 2 P — R RS N RS, AT TR
IR DS LN R & B SR T e 3 VS N T s S )
SR B PTL XT84 o AR | 22 v B
Jed | F IS A5 iR T R 5 1, RE B A
AN NEIGTE 5 SIR AMR T, eAh AR R
PTL X A7 245 1) HA B0, {H PTL X%/
B AOFE PRI D o ASBIESE LA/ INAH i s
NCI-H446 A4, B LS PTL % NCI-
H446 20 J 3458 FN 8 T A 52 e, I F — 25 B T
REAY 2T AL

1 #MR5FE

1.1 ##

L1 itk A/NRIEIE NCI-H446 4 ik Bk
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FEMIR . AAREE TSR, AT ek, MR A 20 i
TG JCHE A, 3 S LS v DL 200 DR 4 i i 57 1k 3 o
MAElsE R34, & 10% G4 Mg RPMI1640 K5 3R 5E 5
PRS- L AN AR SRR , 38 LA TC I T 15 97 31 7 IR B A A B s
B LT AT I R IR 2 S B AR T
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FEE A ZH R (DMS0) 150 WL, #EHERRZT% 10 min,
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VLA T 1 . NF-kB L5 #7591 .5 ~GCGGTGACA-
GGAGACGTGAA-3" \NF-kB U5 [4#F 41 .5 ~-CAAGTTG-
AGAATGAAGGTGGATGAT-3" , Caspase-3 |- 1i#5 ¥ F%1.5°
~GGAAGCGAATCAATGGACTCTG -3’ ,Caspase-3 F il 5| %)
J41 .5’ ~TGAGGTTTGCTGCATCGACAT-3" , Caspase—8 |1
5197515 -GAATGTTGGAGGAAAGCAATCTG-3" , Caspase—
8 M IHIFH1.5"-TTGAGCCCTGCCTGGTGTCT-3" , Caspase—
9 51 ¥F4 .5 ~CGAACTAACAGGCAAGCAGCAA-3" |
Caspase=9 T W5 ¥ ¥ 51 .5’ ~CGACATCACCAAATCCTCC -
AGAA-3" PR 44295 °C .30 5,95 °C.30 5,58 °C.30 s,
2 40 MIEFR, PCR ZEHRLL € {HFER ACERNE NI
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(v +5)FTR, AR BRI R J7 22504, AL P 1L
BERH Turkey 15, KiliKifE a=0.05,
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=
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T A BRI, 2 B s RE | e Rk, B35 O
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T2, Bl 25 b s, BURA PR T E P R, 25 S B 4
THEE X (E2),
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P& GEAL

RT-PCR 455 /R, AN[FWE PTL /EH NCI-H446 4il i
48 h Ji , S A T AHOCIE R 3Rk S X IR A 1L, 25
Gt X (P<0.05), I3k 2, &I T AHDCHE R Rk 2 25
M, NF-kB FER PR I, 1 Caspase-3 ., Caspase—8 ¢ Caspase—

9 FEPN By LR, U MO, UESE PTL BB 1Y L3k
PAT-AHSCIEN 15

A. X REZH B. 1.5 pg/mL 41

C.2.0 pgmL 41

D. 2.5 pe/ml 4
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ZLAAHT R IR g P T AN A AN A% S U T/ MA
B 1 PLT 3t NCI-H446 ZRAT &S ZE(200 % )
Fig.1 Morphologic changes detected by fluorescence

microscope(200 x )

£ 1 FEHR NCI-H446 AFUEAT-Z ( n=3,% )
Tab.1 Apoptosis rate of NCI-H446 cells in different groups

(n=3,%)

215 PR
XJREEH 2.20 = 0.86
1.5 pg/mL 4 4.80 £ 0.24"
2.0 pg/mL 4 8.00 +0.23"
2.5 pg/mL 4 17.10 = 0.32"
3.0 pg/ml 21 21.20 + 0.94°

F{E 902.584

P{E 0.000

T :a, 4 Bk LD PREL A T3 5 0 BRELAR 1L, 35 P<0.01

2.5 Western blot % PTL &} NCI-H446 a0, )8 =48 X % &
KA R0

W AE AR PTL A3 48 h 5 U401, Western blot 4
M 2E R @R, PTL v B & R 4 NCI-H446 41 h NF-«kB p65
=S N =) Caspase—3 , Caspase—8 M Caspase-9 A
FIk IR R AN RV B 22 1) 22 5 BR Gt i
X (P<0.05), 4l 3.1 4 .3 3 7R
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Fig.2 Apoptosis rates of cell detected by flow cytometry
% 2 RT-PCR #&ill NF-xB.Caspase—-3.Caspase-8 K Caspase-9 EEHIRIA (n=3)
Tab.2 Expression of genes detected by qRT-PCR( n=3 )
ZH 5 NF-kB Caspase—3 Caspase—8 Caspase-9
X EZH 0.993 + 0.006 0.990 + 0.010 1.019 £ 0.042 0.981 +0.017
1.5 pg/mL 41 0.884 + 0.010° 1.190 = 0.016* 1.283 +0.042" 1.179 + 0.090"
2.0 pg/mL 41 0.773 + 0.010* 1.465 + 0.013¢ 1.685 + 0.108° 1.433 +0.043¢
2.5 pg/ml 41 0.526 +0.011° 1.618 £ 0.013¢ 1.898 £ 0.041° 1.598 + 0.026°
3.0 pg/ml 2 0.374 £ 0.011° 1.831 +0.010" 2.019 + 0.068" 1.898 + 0.044f
FAE 1 944.806 2100.307 123.119 138.435
P 0.000 0.000 0.000 0.000

T a, 1.5 pe/ml 4 NF—«B  Caspase—3 JL[H ik 5 X HEAHAM L, P<0.01;b: 1.5 pg/mlL 4 Caspase-8 15 Caspase—9 JE[RI ik 5 X B L , P<0.05;
¢:2.0 pg/ml 2 Caspase—8 FEFFiE SR IRLIAH L , P<0.05;d:2.0 pg/mlL £ NF-kB Caspase-3 ,Caspase—9 FE[R ik 54 FRZ M L , P<0.01;e:2.5
pg/mL 20 NF-«B  Caspase—3 Caspase—8 Caspase—9 FE[H Fik & X R AR L, P<0.01;f:3.0 pe/mL 41 NF-kB Caspase—3 ,Caspase—8 , Caspase—9
FER F ik X HRZH AR EL , P<0.01

% 3 Western blot #illl NF-xB.Caspase-3.Caspase-8 & Caspase-9 & HRKix
Tab.3 Expression of genes detected by Western blot

21531 NF-«B Caspase—3 Caspase—8 Caspase-9
poyiikech 0.779 £ 0.073 0.133£0.011 0.210 £ 0.021 0.120 + 0.056
1.5 wg/mL 41 0.672 +0.042 0.378 +0.030 0.308 +0.029 0.213  0.020
2.0 wg/mL 41 0.550 + 0.052° 0.403 +0.038" 0.524 +0.050° 0.519 = 0.049°
2.5 wg/mlL 41 0.388 + 0.036 0.686 + 0.065" 0.625 +0.051° 0.610 = 0.048"
3.0 pg/mL # 0.209 + 0.062 0.848 +0.097" 0.691 + 0.065° 0.754 = 0.060°
FAE 51.770 72.659 60.399 91.250
PiE 0.000 0.000 0.000 0.000

H: a,2.0 pg/mlL 41 2.5 pg/ml 41 3.0 pg/mL 4 NF-kB p65 2 (&L 5X A HE, P<0.01;b:2.0 pg/mlL 41 .2.5 pg/ml 41 .3.0 pe/ml 4 Caspase—
3 EAFGE X IR, P<0.015¢:2.0 pe/mL 41 .2.5 pe/mL 41 3.0 pg/mL 4 Caspase-8 T [1#iE 55X IRAIAH EL , P<0.015d: 1.5 pg/mL 41 Cas—
pase=9 14K 5 X IRLIAH ., P<0.055e:2.0 pg/mL 41.2.5 peg/mL 41 3.0 pe/mL 41 Caspase-9 2 [1415 5 X FRZAH H , P<0.01
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3 Western blot #:ill NF-«xB p65.Caspase-3.Caspase-8 &
Caspase-9F& H&ik
Fig.3 Expression of NF-«xB p65, Caspase-3, Caspase-8 and
Caspase-9 detected by Western blot
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y\@@ IRV
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D. Caspase-9 =

::a,P<0.01;b: P<0.05
4 Western blot #2ill NF-kB p65,Caspase—3.Caspase—8
& Caspase-9 EAFKIX

Fig.4 Expression of NF-«xB p65, Caspase-3,Caspase—8 and
Caspase-9 detected by Western blot
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fBIE ) NF-«B S4IIERAT- 2%V JFES 5T
R T AR OCHE I i s HRAR . IE R AEHLRETR,
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Ty BRE AR M T P AR F TR . IkB AT 1B B (IKK
AW BIR AL, FE 292 R -F A BRI R
NF-«kB Fl IkB it R J5 , HoAz w7 5 9 2 5, AT
Wiz B AR N 5 NF-kB AREE D 25 G080
T PTL J& 5201 875 NF—B {5 P4 1 A& FE 40 ]
NCI-H446 Zi i3858 s S A M T Ve, ARSE
K%M T RT-PCR M Western blot BiRhJ5 143 46
W7 NF-kB JER S R IA . SCin g RER M
PTL BB {H NF-xB BY5ER S 8 A N, ILFh T
PR BIVE 5 259 2 P — ok FE AR 1 | 4R
NF-kB 7F PTL 155 NCI-H446 40} i4 8 1= n] g
RAET EEAER, SRNATF SR T PTL X NF-
kB FIK T FE I, 2 XG5 2 B R Ak
NF-kB ik WA UL JEEEAEH , S et — 2D IR AR
58, IS4 8 7R PTL 5 NF-«B 18 B¢ 58 X Al g
ML,

YHLJR T 02— 2 B | 23 B R 1 4
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FPPERET- AR, B NF-kB S 5T, AR SLEG K
T Caspase—3,Caspase—8 LA Jz Caspase—9 [1 & K]
LB 31K, Caspase ZEIEITE P | S 4 K Bz
YR T- I R A EZLIA T, Caspase K 2—
HAFAE T AN ST h O Z5 A AR SC ) b A RR 2 1 g,
MY Caspase ZEEAELIN S P A9VEHIFITIE ALY 5
Ja WL AT 43R I sl P FRLN M Caspase™, Ji sl P
Caspase TEAHRLIA T 55 S a5 R JIBCT 1% £k, 4k
MRS RN Caspase, 16 465 B0 1 Caspase i
A FECER R AR A AN 3L A0 AR P TR,
RS RT-PCR M Western blot Z5 5 g7, 248 PTLAL
PRI AEARHR 2514, NCI-H446 4l f Caspase—
3 Caspase—8 M Caspase-9 ) mRNA K HEHEIALD
RGN, BEAG 25 W B A BN, R I L DY K B AR
ISR 9, $27R Caspase—3 Caspase—8 M Caspase—
9 Al BESE PTL 75 NCI-H446 4il M35 K 1-1F
MBI Z—

Zi LT ag PTL nl 3 i B Ik NF—B {5 o4 K&
Caspase—3 ,Caspase—8 M Caspase—9 i fL I Hi] NCI-
HA446 44 5E , 75 T A8 T, A58 PTL BEH]

TN ARSI T B T — R SRR, N
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