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IR RBEEE N 0.1.0.2,0.4.0. 6 mg/mL HMESHWIEFAMRM AS40 4R 48 h 5 B EMBEEREITHAR
MAEKMHE URRBKEN 0.2 mg/mL HESHMAER A549 4B 48.72.96 h 5, Z:%& 51 2 8 1 DNA Ladder
FRTHRIMBEMT M KL PCR-TRAP B/ 3 % bl 8§ 75 #£ . L 6F RT-PCR M hTERT # mRNA REKE,
ER BHERRENESWEN AS4 M 48h B . HBEMHARK UM A SEEKRBIH0. 2 mg/mL ¥
BEAER A5 BRARMEG, 2B H B HE AR MA DNA Ladder LK, HBR A5 AREETH-X
%;0.2 mg/mL BEESMIER A549 4000 48 h /5 B EE L B 240 . hTERT mRNA RABERE. @it ¥
SH MRS AS4 MRMEKFFERHA T LV H TS5 T8 hTERT X E &R, 0 B 58 B, IR
WMABEHERX.
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Effects of matrine on induction of cell apoptosis and expression of hTERT gene
in lung adenocarcinoma cell line A549
ZHONG Liang, LIU Bei-zhong, HAO Po, LIU Chang, WANG Dong-sheng, WANG Chun-guang
(Key Laboratory of Laboratory Medical Diagnostics, Ministry of Education,
Chongqing Medical University, Chongqing 400016, China)

Abstract: Objective To investigate the effects of matrine on the induction of apoptosis in lung
adenocarcinoma cell line A549 and the expression of the human telomerase reverse transscriptase
(hTERT) gene. Methods After the A549 lung adenocarcinoma cells were treated with matrine at 0. 1,
0.2, 0.4, and 0. 6 mg/mL final concentration, respectively, the number of viable cells was ascertained by
trypan blue dye exclusion test. After A549 cells were treated with matrine of 0. 2 mg/mL final
concentration for 48, 72, and 96 h, respectively, morphological changes of apoptotic cells were observed
by electronic microscopy and DNA ladder assay, the telomerase activity was analyzed by PCR-TRAP assay
and hTERT mRNA expression was detected by real-time RT-PCR. Results The various concentration of
matrine had a significant inhibition on the proliferation of A549 cells in a dose-dependent manner. The
results from electron microscopy and DNA Ladder showed that apoptosis occurred in the A549 cells by
treated with 0. 2 mg/mL matrine at the different times. After A549 cells were treated with 0. 2 mg/mL
matrine for 48 h, the results of quantitative RT-PCR and PCR-TRAP revealed that the expression of
hTERT mRNA was significantly inhibited by matrine and telomerase activity decreased. Conclusion
Matrine could inhibit the growth and induce apoptosis of A549 cells, its mechanism may be related to the
down-regulating expression of hTERT, suppression of telomerase, and destruction telomere.

Key words: matrine; lung adenocarcinoma A549 cell; cell apoptosis; human telomerase reverse
transscriptase (hTERT)
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RIFABE EHW,FFRPELBEMEAT R
RAEERXL.

ESWBHRENR FOCBREHPE X E L
R ABEZHMERANHNERESETE
R AR, 5 S W 7R A9 BB TR B FiG ST E A H
BRBETE, MBI AL &, 3 B BETEM
&S B EE RAE TR MR AR K& e
BHATEBERNMAEERE. FTIEXESHED
PR R EE NG, A ZRMEESMIET
iR A AS49 BT R AR EERE RN
(human telomerase reverse transcriptase, hTERT)
HEEEXFMIRBBEEOE W, FiTHMH Ase
0 f A K B VT BEAL R .
1 #H¥5HE
1.1 ZR.EANE58K. 528 HAXHE,
K& 4 B 99%); RPMI-1640 3 3 & (F
Hyclone A#)); B4 Ml (MMUEFLAE): &
RNA #EAM (£ invitrogen A ) ;PCR &)
(B % TaKaRa 24 7)) ;% B 8 TRAP-Hyb Kit (%
EEYTRAFD . FREANE A549 MG E £
BAREYBRR.
1.2 h¥
1.2.1 HHHFRAE -ARES 10% B4 LK
) RPMI-1640 3% 3£ ¥ ,37 C.5% CO. B h % #
iR, BTSRRI, K EHR 2X10°/mL, &
AEFEEMS S mL #7RKR, UAREKREN
0.1,0.2,0.4,0.6 mg/mL HEZRMAEIZTHB
RN AL B, IR B AR DN 25 B 40 B B SR R
SR BA, SHRIMEA.
1.2.2 AMEHERAR . ARABKESTSHLHE
MM 48 h J5,2 0.4% EMERRPE S A mRT
BUFAETHE AAREREER, FARUNA
BRE T BEAR TR,

W= (1— LR 4% AR/ REEREIO X
100% .

1.2.3 BFEHMEWE BEMBRMBAMK AS49 4
8 1X10°4~,PBS %t #2i#.4 CAR_BEE 2 h,
BN 50%.70%.90%.,100% BN B K
K ,618 S48 ,LKB NOVA Y1/, B X 0.05
pm, B RRAH M BB R ARG, BH T RE.

1.2.4 DNA AT A W42 .58 Hermanm %0
MIE. 5 SwHAEA M BA MM HNEET
1.5 mL B.LEh, A 500 uL ARHEBE (10
mmol/L Tris, 10 mmol/L EDTA. 75 mmol/L

NaCl, 0.5% SDS.150 pg/mL ZHA#M K), B F
37 CAKBIRZERAYTEHR  AER-RH-7R
B (25:24: 1) BHiRWBE DNA,B.LF L, TE
BHBER 2% HAEEER Rk, ERER.
1.2.5 SRBIKEIEYERN . R A PCR-TRAP (K8
S b M TS L B SRR 1X10°4 4 4 000 r/min B
A 10 min, JUIEIN AR B B L& 2 pL # TRAP
R R#1E. 7 PCR R EPEMALMESY 45
pL,JBS, B.O%8, B 25 C K# 30 min, PCR {X
70, &0 A 2k 35 R R HR R, YRR In B )
AB&1,37 C BXBA 10 min, MA L. ZE
R {X & (450 nm/595 nm) BB KIKE (A) &,
) o v L B O

1.2.6 EA#%A%FER PCR £# hTERT mRNA
%35 . PCR RR{E R 25 pL, & 5Xreal time
PCR Buffer 5 pL, 300 gmol/L dNTP, 5 mmol/L
MgCl,, hTERT £ F#5|4%& 200 nmol/L, FR %
Y # 4 120 nmol/L,Taq B 1.25 U,cDNA 2 pL,
K#ZE 25 pL, 95 C.3 min 5, T REMHTHE
3795 C.15s, 65 C.25s,40 NMER, B EEAIRS
AMEFITRE. BBRASE PO EH (RBARER
BHRBRED) W3 YRS, a0 R &G
#r RT-PCR ], 45 £ %4E % A Rotor-Gene Real-
Time Analysis Software #f 7 & B 4 #7. hTERT
mRNA #ik¥ B hTERT/PO # 4 %t i %
S, F o hTERT o uihr B 5 5% 86 5 B3 1 4 TL 340,
PO IS BEFE N hTERT ZEK51 9 F5
% Ei# 3 Y. 5-TGACACCTCACCTCACCCAC-
3, F ¥ 8| #: 5-CACTGTCTTCCGCAAG-
TTCAC-3', hTERT & B # # ¢ F 5 K. 5'-
ACCCTGGTCCGAGGTGTCCCTGAG-3 , § 1 7=
%95 bp; A5 PO EEMSIYMFFI N LI5I1Y:
5'-GGCGACCTGGAAGTCCAACT-3' , Fi# 5|91
5'-CCATCAGCACCACAGCCTTC-3', § % @ PO
X BH M K F F K. 5-ATCTGCTGCA-
TCTGCTTGGAGCCCA-3',§ 1#7=%) 149 bp,
1.2.7 GH¥TEHERNRARPERYH ¢
BER.ZTL2ENBHTERTIZLN B XA
SPSS10. 0 453t 8k #rab 2 .

2 #£R

2.1 E“SHMEIERE AS49 ARAK . EHEE
RHARERBEAAREREE ES W A549 A
ARAMHER, LWF RERBAHKTHEM, 2
BB K EKEYE. 0.1 mg/mL FSHAER A549 A
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48 h 5. MARMERME RS BALE, &
RERZH (P<0.01).ZRNE1, X¥2BEH
48 h Xt A549 HAHEHY 1ICso4 ¥ 0.4 mg/mL,

®1 XHwr AS49 HMHERKBHER (xts, n=3)
Table 1 Inhibition of matrine on growth

of A549 cell (x+s, n=3)

as p/(mg » mL=1) Wi/%
W - 0
E2 171 0.1 26.80+0.57" "
0.2 38.6010.49°
0.4 50.5010.67°*
0.6 67.90+0.52°*

SxtRA®, **P<0.01
* * P<<0. 01 vs control group

2.2 ELHWAETIIRM AS4O AT BT hE
TmE, X HAE A4 WHRREHEEE  BERAMEAR
B g ARES REFEMAE LAR
B B AR AR AE . T AS549 M2 0. 2 mg/mL %5
WALE 48 h 5. AMERE N ARRELEEREK.
R R R, AT WA T MAE . WAL,
&, % 0.2 mg/mL HS WAL 48.72.96 h
&, B2 A549 4B DNA 38588 8 B L 3k 7T L
T 40 R S TR A B IR 2R 5 X R S o R b AR 4L L X
EIIEEHK DNA &4, LE2,

v
-
Wil

E2W (0.2mg-mL")
M1 R ASA9 HRMEBEE

Fig.1 Electronic microscopy of lung

*$ FRE

adenocarcinoma AS49 cells

1 2 3 4

1-X A 2~4-0.2 mg/
mL &5 2 EA 48,
72,96 h 4

1-control group 2—4-0.2
mg/mL matrine treated for

48, 72, and 96 h groups

M2 BB AS549 415 DNA K%
Fig. 2 DNA Ladder of lung adenocarcinoma A549 cells

2.3 EHBWX A549 4 i B #£ 5 hTERT
mRNA RXKFHEH: 53 BAML,0.2 mg/
mL FS WA AN RS A549 410 48.72.96 h /5,
BRI IR B B K /NG A fH (450 nm/595 nm)
5 hTERT mRNA WREKFHEERRK (P<
0.0, B%2.
22 XU ASH BRMABHENS bTERT mRNA @
KM (xts, n=3)
Table 2 Effect of matrine on telomerase activity
and expression of hTERT mRNA
in A549 cells (x+s, n=3)

Wi fefArtE/h A {H/(450 nm/595 nm) hTERT mRNA

ot - 1.4240.11 52.5040. 56

HEW 48 0.5940.08** 23.80+3.57*"
72 0.43+0.05°* 18.60+2.39"*
96 0.28+0.04" 12.50+1.67**

SxtRALE: **P<0.01
* * P<0.01 vs control group

3 itig

TEIE ¥ AR, 35 B B 40 A A% 4 39 T i AT 4
ZE 4R FEE ARKEERT . WA
R—MEMZEON B ZEAQRM RNA 48, RF
W RMAIGE, L B 58 RNA FEKRE B %
B DNA, AT RS BRI . Siher B9 8075 0T 458 o
K B R R R, T8 A0 B3R 8 K A L, i —
BREBE  RARBBOMESEEMENERE.
REFYHX.

i hTERT 5HEMXRERHY, AME
EEMBHRA RS, FEFENEAHR ATERT
EREAMMBARSPOREIEAEEM BF%
hTERT &b 8 40 A A i3 22 , RO SR AL BE 72
AL B BT BN E BTSN, BF
hTERT ZEE AL AP RERL, TR E
ETFMEARY, EAMBENEE . KRV EERE
A, Bt hTERT HE BRI H MR RN,

EBRALEYBENTEESHTREFER
H—XEHYR. TERESSHESELET SRS,
BXESHANMEIHOTHR BE R ATEP
HHEH—IRABEENHSBES LN ES
BMEASHEARNET. AETSCARAH
ML H BT % HepG2 BB THR . KXBES
BAT . MM ATERA 1.4%, MHAGE AR
CERAOEFHARTR. SEEHHAERR. 52
WEEA TR A ASA9 40 A T R 4 40 A A9 3
BUARNSESBAYANREBHER.
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BRi.HAN K EESH S5 hTERT XEMH
EXEHRHE. T hTERT AR EE R B IR
MEEH.SAESWUXHBRE A5 AREEH
SHET/EH . X hTERT EESRASHES
AS49 AP THF W REFER, LHEA B FHRITE
BRMH A549 MM KB TTEEYLH .

EFELRHARP RETESH M RE
AS49 M AE KB SR#MT-IEH. HHRT
BB PREMEHS hTERT mRNA #ix &
B4, ITR AT BT LG . SREBR S
T Hi R M A549 4IM% 0.2 mg/mL ES WL R
48h B . ARERAAT- AWM FEHESEL A
MEBRENAREZEFERR . ARAERE LR
B/ RETMER. FE.2 0.2 mg/mL §5
WAERIG IR A549 41i8 DNA H iy 2 B
BREF E—HELTESHAFES A5 A
W, SBMTEE M E 5 hTERT mRNA RiABE
B, W 4R R %5 0 7] 86 i F R B BR B A549 41
f8 hTERT B &RE, W5 B B 15 , BR R B A
Fa0E o v 02 o B AR A R

ERRRR, ESRIIIRE A549 4R 7T

BEYLH B8 T8 hTERT BB KR SE, M5 5K
MEH EARN B ESTSBRARATHRE
356 8L KB 34T B U0 M 4 F K I 3R AR B — B B
FB, R 2R o 25 B o 0 o 3 9 & A B SRR
570 5 T 8 o I 9 1 i PR IATT FERE BT R R
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MNERERERERAMERERR 3T3-L1 EHAR
HEBEREF4EAR C-Chl HXEAREINEm

¥ L. BES,2RE. 088 84T, KL
GPPHEAERTEXERRARFER PEELSSHRF ML AB  430030)

W OE-EN BEXEES/PREERAEEGNMRSXER IT3-L1 BHAREEEHERX - SBPHHREE
F4 (Glutd) #1 C-Cbl HXZERA (CAP) R¥AMEW,. 7iE RARWKARRLKXIES 3T3-L1 R AK™ %MK
BRER (R, SHETFIRE- AR DREHER ARFBRIIBATTH. AN G EABEQ R EF RS
WE MR, L Western Blotting 3 Glued M1 CAP BAMF A &R SHBAM /R EM M
ARG HE B Glutd BAMRKEL® B /NR I+ 7 BB B3 0 0 5% 3% MR R M A0 T #E L OF 6
P Glud BAMRENE B RE+ERANKURTERARPRBA SRBEAL. /PRESERR
HREX CAP WEREBRFBEULW. &t M RB. FEHRARKAENHE IR 3T-L1 BHARNKS REH,

HEANHS T HIIBAR.
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