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Abstract:Objective To investigate the effect and mechanism of sesamin on antiproliferation and apoptosis
induction of human lung adenocarcinoma cell line A-549 in vitro, and provide a theory basis for traditional
medicine treatment in antineoplastic therapy. Methods Human lung adenocarcinoma cell line A549
was cultivated in vitro. Then the effect of antiproliferation and cytotoxicity of sesamin on human lung
adenocarcinoma cell line A549 was analyzed by MTT; Morphological changes were observed by inverted
microscope and HE staining; Flow cytometry was used to investigate the expression of Bcl-2 and Bax; The
apoptosis rate was determined by AnnexinV/PI staining; The changes of apoptosis protein kinase such as
Caspase-3, Caspase-8, Caspase-9 were detected by immunohistochemistry. Results MTT assay showed that
sesamin had significant inhibition on the growth of A549 cell line in dose- and time-dependent manner; It was
observed by inverted microscope the volume of the cell A549 was decreased and got round, nuclear condensed
chromatin, the junction between cell was loosed, adherence ability was decreased. A typical cell morphology
changes such as the cytoplasm dehydrated and concentrated was showed by HE staining and enhanced feosin
staining; Immunohistochemical assay showed that the expression of Caspase-3, 8, 9 was increased compared
with those in control group, it had a significantly difference (£<0.05); Flow cytometry showed a cell apoptosis
peak after treated by 40 pug/ml sesamin for 48 h, and the number of cell was increased in S phase and decreased
in Gy/G, phase, and most cell stay in S phase. The expression of Bcl-2 was decreased, while the expression
of Bax was increased. Conclusion Sesamin can signifieantly inhibit the growth of A549 cells and the effect
is dose-dependent and time-dependent. Sesamin could arrest the A549 cells in the S phase. Sesamin induced
apoptosis via two main pathways: the mitochondrial pathway and the death receptor-mediated pathway.
Sesamin has a significant effect on anti-tumor. It will be hopefully exploited as a new anti-tumor or tonic.
Key words: Sesamin; Human lung cancer cell line A549; Apoptosis; Proliferation
M OEBH TR A AT AR AR ASA9 a Rk 09 4038 S A i R AR R LR, TR AR
Wb P AR B e SR MR . TR R AMTT kAl 2 5k & T AS49 20 B4k 64 438 70 % 2 o, 3
WEAER ;R R AT HE % &0k R AN % aa i 09 % 8 52 T AL BJR J ik 4 oAl 5 3 R b m)
Caspase-3. Caspase-8. Caspase-989 & & T AL ; AnnexinV/PIZUH &, & 547 28 i )8 T 5 B % 4w i
Bel-2 & Bax gk K AKF, G5R  ZRFAASAOmIa A A R4 RAER, B2 IL B Ao b AR
My B E MR LI R A MR DR R, ML RSN, MAERE RS ; HEFRE SR
KN F PTG, A g E 3R A ey T A F AL, S dR an BRAL S A ) I 5 B
8 4m i Caspase-3 ., Caspase-8FnCaspase-969 & ik 3§ #r k5 xf B 2H A0 YL 28 £ F A 423t 5 & L (P<0.01); 7
Ko OBy 25 B 2 R E40 pg/mltE A48 W, mie B MiF£SH; Bel-2% & 8 £ A K4%, Bax
FawkikIt g, Bt ZRE AN ASA Ak B A BRI 3 IAAE R, SF 2 At AR
#; TREFFA TR T
WESEE. 2013-01-22; fEE A 2013-06-26 L5 gm j B IR A ST A X 5 2
fEE B 1133000 $HiEF, EAKRFHBEERY & WLTXKERA LRI
IR 2. FME S IR MR BRI AE (* L E42:138000 Rl % 5% 8 89 B B Fe AT

BIEEE: £& B (1963-) , E-mail: yerche@ybu. XA ERE B "

o, s T K
edu.cn fo, migAT,; ¥Ih

EHER-N: %2 (1985-) , 4, ML, EJF, £5& hESES . R734.2
N Bl 5 6 BB BN R R MEkFRIRAD . A




* 332« AYEBRHSa 2014 55414525487 Cancer Res Prev Treat,2014,Vol.41,No.4

0 5I%

TP St b R 3 i e B R g 22—,
H AT EEAE AL I I 28— 325 M ik, BRFAR
Sh, AT REFEREIGT TERZ— RIEREZ
IR SR Y, R 2R AR R —
B, FERNRIUNBOR I A A im Y . AR
56 F2 BT 2 R R AR ST A 375 200 O 1
AV O 4 7 JERT RERIBTAR AL . S Z R TT
R JATC e 96 i B T 24 s PR 24 B R it — 20 14
S AR

1 #RAnA %
1.1 bR

NI BRI ASAO A kR ( Fr r ] B 25 Rl B
B, HAREARIMEARETR) o AR AS494 i
PRES IR T 5 B B 10%)16 2 1fL 7 9 DMEME4
FW R, E3TC, S%COIEFRM IR, St
BT EAE K A2
1.2 ik
12,1 MTTE 002 FF4R SEE0RT24 hitkF T4 i ds
W, BOCBUE KT R ARE ASA94N L, T Ak il &
AR AN AR, AIRASREE T HE T AN EUS , HEFD
FO6FLALHF, AMMHE N 1x 104/ Z T 4, B
Ja . B SIIAZE Y20 ul, (HS2H 2 2 R A
HePBEIR10, 20, 40 . 60, 80 ug/ml, FH-Hka A
FIXTREAL, 4rBIREF%24 . 48, 72 him, AfLAaim
A5 mg/mlIfMTTIE 20 pl, 37°CHFE4 hig, /N
B, HfLABmA —H ZEE ( DMSO )
150 ul, #%3E%%10 min/5 AR AE492 nmib
M R (A) 8. T AR A R % K 2l
Pl IR FINDS THC 2 21 B ) vk
(ICso) o AT M A s s i dil % (%)
= 1 - [JINZGFLAME/ R BB FLATE]%100%.,
1.2.2 B8 BB WS BOSECE I Ib
AS4A94IML, 0.25% kM HFLHAL, WATI5], il
RCHERE N 1 10°A/Z T AR, #AT75 ml
K, MWEEAE KA RE 40 pg/ml, 5%
XTHRZH, COBEFMIEEFR24. 48, 72 him, FIHI{E
BB PR AER AR R
1.2.3 HEYf OB £ 30 A0 IR g A5 494
M, A R A L 10 Z T AN B, EFh T
6FLAR T, HFLANMEI2 ml, &S (AN IR (ANl
Y1) . ERREA0 pg/mldl, 4UNGREZEE S, 435
IMAKAR 238, TECO35 74155748 hin, HMH
FLY (7L PHEYL (6 W8

1.2.4 R4 B AR I 40 A E 0 BBl K
N BRI AS 494l , FHO.25% M1k, AT
B5y, e s < 1094/ 2 T 41 i 27, & 100 ml
PIREFI G SR, IMAZIRE40 pg/ml, F5 37X}
BRAH CRINZ5% ) , A COME IR A M55 5548 ,
A COME IR AN FRAE , AR 748 Wi, Wk
YRR, LA B BRI ¥R PBS (pH:7.2~7.4)
M B, 1000 r/min, B3 min, 29K flI
A2 mIePBSZE M, il 5 i A A s A4
mlFR I 70% LB E , 4CIRAEIR; B2
W1 000 r/min, 85055 min, /NOFEFIEH; B PBS
S22 ml PR, 1000 r/min, 25005 min, 21K
HIARNAJRE, 37°C/K#30 min; fNALLE P BE (PTG
IR S), 4°CHEYE30 ming  FHLEI, AT
R, BEETR, TR S
1.2.5 Annexin V/PIXU L@ A AT BOGk
B A Y A IR ASA9 4R, FHO.25% it T
b, WIT5], W10 /2T i B, &
T100 mIpy3E TR R, A ZRER40 pg/ml,
TYBAL R IR CRINZ5%) ) |, A COLfH I 2t A 5
FRHE, dRSRRESR48 W, WEEANMER, LT
BRVEAT K A5 00 40 M Y B 35 T RS AR A B 1S
mlRXEH, HRPBSULAMI K, PBSYER IR F]
AT RS SR 3R RPB S T IR
Zkte, IRAIA BT A LA F, 300
r/min, B5.05 minF FIEWR; BPBS (1~2) mljk
WUk, 300 r/min, 505 minFE FIEW; A PBS
VRS AR EMI20C, 75 1<binding bufferrh H
AR B A 1x10° A~/Z T, IE100 plff 4 (L
X100 B E H; IAS plff Annexin Vg7 (BD)
5 plpg kN E(PD) (BD) (7% Rk T, F
HLETRIIPL) o BRI HEER THFE 15 min
JEREMAA400 25592 i, 7 BP E =R
3T, KRR T .

1.2.6 WM ARKMBel-2, BaxP{T-H £
ik BOSHUE IR AR AS4941 1, FH0.25%
FEBGHAL, WATI5T, il a1 10°4/2 FH 4 A
W, BT100 mIf B G FR, A ZKE40
pg/ml, FSIXTHRA ORI ) , A CO.fE
AR TR, dhEeti 3748 him, WA,
P LU A BRIEAT B o D0 A0 B A 15 55 TR R T
W AF|15 miREH, R PBSUERMK, PBSYE
WIRICAE 2 . IR L PR SRR
FIPBSYE R Z LAk, TS50 A A B4 A 1)
BT 300 r/ming.05 mingE R B PBS



AYBRRH At 5T2014 5541555487 Cancer Res Prev Treat,2014,Vol.41,No.4

* 333

(1~2) mlpE¥2¥k, 300 r/ming .05 minF: FiF
W WA, ARPBS (1~2) ml,
SR A); 300 /ming.0>S min, 3 FIEWG WA
1 ml D<A A (22100 B 45 40 30 155 Y 1 9%
) . EIRMEEF10 min; 500 r/minE.(>5 min, {3
PV IARE R NSO EPUAR . X R
IgG1 FITC(20 ul)&IgG1 PE(20 ul), A4 hiBel-2
FITC 20 pl ( BD ) bax PE20 ul (BD) , #%FE
W LI E 30 ming fiITA2 mlfyPBSZE i
W, BFEGIRS); 500 t/minf.05 min, 45 E
WG MA0.5 ml PBS, JRAE:, DA =Cam A
Bel-2, BaxffAT-E %A,
1.2.7 @ dniafb#ge e ARIe s 2% ko
MR I R s, LB AR FSABCIR,
H & Bl Caspase3 . 8., 93] & (#1148 ) )
B, SRR, B St B T
WAL, FHARGE SR, 25 Ay I B
BT Fr o e 0 kg FHPE & B . Caspase 7E 41 it i Hp 52
PR (0RO B s, AR s (o s R 3
i A, RRRIC R FE B AR T FH10x40550K
FE2ME10N LT, RS OLEF B BH
G A G IS R S = e ) O R g v
2 M BH P R (% ) =BH Ik 41 A 250/ 41 B B k<
100%, fREdlgUfbezgetrt, LIC AR
il 4L ZA U0 7 R BH X R, I PBSZE i1 Bt
AR BT B
1.3 Geifsporek

N FISPSS17.058 i3k A AT Se 11740 4, %X
P TR A AR 22 RN, S A Z B R
Rk, LAP<0.050 22 5 1A G245 X

2 %R
2.1 MTTA I AR A RS FE 1 &0

MTTZ R B RZMEL0, 20, 40, 60, 80
wg/m 43590 %5 Jili 96 A S 49 2 Jif 346 10 iV T, Bt st
Vi) S T 2R e e, LI A 25 S SR
(P<0.01) , W1 FATTLAIE T 2 500 il o g
(ICso) JZ75, WA U JEE 1 245 40 %ok il i 93
ASAOYHILAIIHRIVERT, 48 hah R 2 REZ40 pg/
mIZ BN BRG], R B (P<0.01) , ikl
ICSOO
22 fEIE M ARSI

18] B 300 U DL T BE 4 40 BT 25 2 M B iR
¥, A, WEEERRE, MMmIEE/N, 40k
UK, difEisEsess; MumEm Hoamys), fim

K1 MTTERNZAZHA B B 8 B A48 R ) 2=
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Groups(pg/ml) 24 h(%) 48 h(%) 72 h(%)
Control 4.75+0.30 5.25+3.02 8.81+2.71
10 17.20£0.60° 15.74+7.42* 39.98+8.98"
20 27.4+1091° 26.67+5.11°  46.58+8.95"
40 37.2649.57° 53.17+7.05°  46.00+9.98"
60 40.1549.33°  57.13+4.11"  50.76£9.47
80 48.69+4.60°  69.69+7.42° 59.16+11.03"

Notes: 24 h:*:different concentration groups a compared to control
group, P<<0.01; 48 h:#:different concentration groups a compared
to control group, P<<0.01; 72 h: +:different concentration groups a
compared to control group, P<<0.01
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Table2 The rate of cell cycle and apoptosis and coefficient of variation in human lung adenocarcinoma cell line A-549 of

48h after different concentration sesamin treatment

Cell cycle (%)

. % . . %
Groups (pug/ml) GG, S G/M Apoptosis rate (%)  Different concentration (%)
Control 81.41+3.32 14.82+3.54 4.74+1.25 5.67+1.53 4.78+1.08
Sesamin 67.38+9.5% 27.86+10.14" 4.98+2.71" 20.26+4.84° 4.63+0.81

Notes: G0/G1 stage: *:compared to control group, P<<0.01;S stage;#:compared to control group, P<<0.01;G,/M stage:+:compared to control

group, P>0.05; apoptosis rate:$: compared to control group, P<<0.01;coefficient of variation were less than 7.0 in all groups, controled in normal

variation range, all numbers were a valid date and were acceptabie

-

A:control group;B:24 h after 40 pg/ml sesamin treatment;C:48 h after
40 pg/ml sesamin treatment;D:72 h after 40 pg/ml sesamin treatment
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Figurel The cellular morphology of human lung
adenocarcinoma cell line A549 and different time after 40

pg/ml sesamin treatment
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Figure2 Cell apoptosis detected by Annexin V/PI staining
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A:control group;B:24 h after 40 pg/ml sesamin treatment
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Caspase-3HIFRIE(SABCIL  x400)
Figure5 The expression of Caspase-3 in human lung

adenocarcinoma cell line A549 and 24 h after 40 pg/ml
sesamin treatment(SABC x400)
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A:control group;B:24 h after 40 pg/ml sesamin treatment
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Figure6 The expression of Caspase-8 in human lung
adenocarcinoma cell line A549 and 24 h after 40 pg/ml
sesamin treatment(SABC x400)
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A:control group;B:24 h after 40 pg/ml sesamin treatment
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Caspase-9HIFRIE(SABCIL  x400)
Figure7 The expression of Caspase-9 in human lung

adenocarcinoma cell line A549 and 24 h after 40 pg/ml
sesamin treatment(SABC  x400)
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Table3 Inhibitory rates to cells were detected in sesamin

treatment(%)

Groups Annexin
() Bcl-2 Bax Bcl-2/Bax V/PI
Control ~ 3.33+0.37 4.88+1.83 0.77+0.29 6. 53+2.11

Sesamin  1.50+0.32% 30.06+6.15" 0.05+0.12% 31.79+7.69"

Notes:#:compared to control group, P<0.01;$:compared to control
group,P<<0.01;*:compared to control group, P<<0.01

=4 ZRRE{ER48 h/5Caspase-3. Caspase-8. Caspase-9
RIE(%)
Table4 Expression of Caspase-3, 8, 9 in 48 h after sesamin

treatment(%)
Groups (ug/ml)  Caspase-3 Caspase-8 Caspase-9
Control 21.00+4.64  24.20+5.02 23.4+5.86
Sesamin 54.2046.06" 51.40+7.09"  51.40+8.73°
Notes:*:compared to control group, P<<0.01
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Figure3 Bcl-2 expression detected by flow cytometry
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Figure4 Bax expression detected by flow cytometry
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