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[ Abstract | Objective; The aim of this study was to study the impact of total alkaloids of Corydalis
saxicola on human lung cancer A549 cell proliferation and apoptosis and to explore its possible mechanism.
Method: The logarithmic growth phase of A549 cells were cultured in wvitro and incubated with C. saxicola
Banting. MTT assay was used to detect the proliferation of A549 cells after the treatment of Corydalis saxicola at
different concentrations (0.1, 0.05, 0.01, 0.005 g+L"") for different time (24, 48, 72 h). Hoechst stain
was applied to analyze the apoptosis effects. Flow cytometry were used to anlyze cell apotosis. The mRNA
expression changes of Caspase-3 and Survivin after treatments were detected by RT-PCR. Result: C. saxicola
could inhibit the proliferation of A549 cells in dose-time manner. After 48 h, inhibition of C. saxicola group in
A549 cells was stronger than the control group (P < 0.05). Flow cytometry showed that the apoptotic rate
increased with the concentration increased (P <0.05). RT-PCR results suggested that compared with the control
group, C. saxicola group up-regulated the expression of Caspase-3 mRNA and down-regulated the expression of
Survivin mRNA (P <0.05). Conclusion: C. saxicola can inhibit proliferation and induce the apoposis of A549
cells in a time-and dose-dependent manner. The mechanism may be related to the up-regulation of Caspase-3
expression and down-regulation of Survivin expression.
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it 8 1A 2 25 R0 B8 T 28 g PR A S v b R
3E /N 20 Jfd fili 988 (NSCLC) 24 5 il g i) 75% ~85% , F
AR AT T UK S IR T W R Y T vk, AR R
ZHHBRETSH ORI, Kk 2T ARV, By
WR FEEZIRIT T B B2 i i R AR AR I 2
RO NH SELERAR 5% ~10% , T, h
We 1 It 68 325Kk 2R % 2 05 2R G IR YT U e AR A
FihE SR A AE . H R, R R ST 4 R R B
BT T BB RCA R . b i 256G AT IR 9T 6 Y
NSCLC 58 3697 Bk G 107 AL

A % (Corydalis saxicola, CS) , Z4F = B R fH
Y, BAWE B RE P R LR 2 TR, O ORIA
P At EE R R I A R At B R
sepigmt oD % P A (C. saxicola
total alkaloids, CSTA ) X} /)N i, 22 Fb 68 7 %58 4 10 410 31
T s 285 35 45 R B CS o i 85 98 s A 40 4R 4
A5 3 WLEE CSTA Xf AS49 41 Hfg 384 5t ) 5% iy , 8
¢ CSTA =75 BA M AS49 401 T, 990 5 18
TP HAE FHAILE , Ayl A it 98 19 363 97 i 4L 7 JEL 3%
1 #RlExR=E
L1 BPRESALRS AT 4 M Bk AS49 (b = R
e B W 40 M %, 5 10374) , GMEM & #8557 W
(Gibico 2 &), #t 5 8114355) , & 4+ 1L ¥ ( Gimini 2y
Al S 130105) , A o % S5 () U 250 A
FRETAT A w45 131201) , A U 56 (1L R 55 6
254 BN A, it 315312) , Hoechst 33258, MTT
(Sigma 22w, it 151126) , PL A 723050 & (AL 505
FE N Fl L 5 20140321 ), Trizol i 7 &, RT-PCR
System , Taq fifg (AL 50 RAR A LB A R A W) it 5 #
M1802) , Caspase-3, Survivin mRNA 5| ¥ ( |- ¥ 3 3%
AW a], {5 0 B S #M2603 , #AK2401 ) , CO, %
F2 48 (15 [E Thermo scientific 2y %] ) , Olympus Ixtifl 5]
B 2Z R M BE (B A BKEHEAA),
mLDEL680 [ #R{¥ ( 3£ [E Bio-Rad 2\ #]) .
1.2 7%
L2.1 2w M &A 10% 4 m i,
100 U-mL™"' 3§ % %, 100 U - mL™" 8 5 % 19 & B
DMEM }; %W 35 9% AS49 20, JFK A549 4 g il &
T37 C,CO, WE N 5% 1y B F48 h H 5. U
0. 25% PR H M AL 1L 10,2 ~3 d 42401 o, Bkt
b KW R
1.2.2 MTT &M CSTA Xt A549 2 i 358 4% 1) 52 i)

B Ab T R B A KT AS49 4 i T e i Y Ak )
1 x 10°/mL {540 B3, i A% 3 B 96 L 41 ffg 1%
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it LA 200 wL & 10% B 25 13 (9 1640
WiFR W TF AS49 iR ois 40 Jf 70 o0 Wi BE /S, e 5 R WK,
390 A TR BT & ik B CSTA (0.1,0.05,0.01,
0.005 g-L~") M5 20, B4 e B 3% 6 P17 1L, 4k
ZryEIR 24,48,72 h, WA HE, B ALINA 20 pL
TR EE R S g- L7 MTT, 4k2E 3535 4 h, /N0 g g
K5 32, 5L M DMSO 200 wL, $& PRk 67 % 5 min,
FFULTE 78 5315 i J5 FH AR A 490 nm MO (A) o
AR CSTA XF AS49 41 Jid fy 5 5 41 1
RO bR A TR vk CSTA S {25 ) o i ik
M 0.01 g-L~" 5 4A 2 % A U R0 4 i 300 592 96 B [ N
SN SCHR BT 0.002 g- L~ BEALKE A549 41 g 5k
32 [IPEL, CSTA 4, 4R 4, ¥ L 34 25 B8 43 5l
AHH R 2459 91 15 3% 48 b J5 HI AR A 43 ) 0 45 26 490
nm &b A,

20 3 BB R = [ (A gyq = Asgan ) /Asyin ] X 100%
1.2.3 Hoechst B4 CSTA X} AS49 2 Jd 3 % 1)
oM BN ECE K0 AS49 N EER T 6 FLAR
o BEFL 4 x 10° AN 20, 735 40 B 00 BE )5 Bt BIL 43 > B
PEZH, CSTA (0.01 g-L~") 4, i 41 (0.002 g-L°")
Y1, FE o MK N 25 ), 4k 22 K5 5% 48 h, g R 5%
Ko 4% Z KW EEER T B 20 min, 52 R H
1, FH PBS G2 vh i /N O I TR 2 IR, WS PBS ZZ oft
Wio BFLIMA 10 mg-L ™" Hoechst 33258 44§ 800
pL, BEEYL 5 20 min, ZEMEK R 3 WK, BT,
YOG W T LS A I O
1.2.4 =4t A PT 3L (o 00 42 45 B 3% X AS549 28
MLPA T O O BOW 48 M H & 10% JIG 4 1l i
240 55 5 R R AT B R 1 x 107 FE Rk TN FL R
oOERSR 12 h RR AN REJS L 12 h J5 4 iR BaR R
[ 254 e B2 AL P, A VR 2 3 AN AL, 1557 48 h
JE WA AN, PBS B &40, 1 x binding buff & &
R R L, in A PT YL YRS E LRSI
1.2.5 RT-PCR il AS[R]£H 5] A549 4 fifl Caspase-3
mRNA Fl Survivin mRNA 1) #6385  FEHLE AS49 41
Mo/ R BAPELL , CSTA (0.01 g- L") 41, 47 (0. 002
g L7 4L IR B AKE N 254 kS 5% 48 h g,
Wi S 4 40 20 M 4% TRIZOL 330 & 150 B - 3 ok 24
0, 42 BOE RNA, %58 58 RNA 4B fivk % 5, 43
ST g & RNA R 30055 S350 &, 3005 S cDNA
KIRAE L& . B 1R 3 441 ¢DNA,
F1 PCR ¢ 1AL 14 K PCR =¥ 1 5. 0% B s b 5
e 120 V 45 R HL UK 30 min, & B BUR FR G840 BT T
B S5 WA 5 o B2 A7 21 8 ' 20, LA Caspase-
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3/B-actin fE & Caspase-3 [ #H X} 3 ik 58 &, L)
Survivin/B-actinfE & Survivin A X F ik m E, 5]
Y. Caspase-3-F 5'-CAGGCCGTGAGGAGTTAGCGA-
3’, Caspase-3-R 5'-CCAGAGTCCATTGATTCGCT-3',
PRI .94 °C,5 min;94 °C,30 5,62 °C,30 s,72
C,1 min,30 MEIH ;72 C,5 min, =YK E 194
bp. 5| #: Survivin-F 5'-TGACGACCCCATAGAG-
GAACA-3", Survivin-R 5'-CACCTCTGGTGCCACTTT-
CA-3', ¥ 18 % .94 C |5 min;94 C,30 5,55 C,30
s,72 °C,1 min,30 ME¥* ;72 °C,5 min, =YK EF
398 bp, B 4: M & B-actin-F 5'-GGCATCCTCAC-
CCTGAAGT-3', B-actin-R 5'-GGGATAGCACAGCCT-
GGAT-3', ¥ 18 414 .94 °C ,5 min;94 C ,30 5,55 C,
30 5,72 °C,1 min,30 PME¥ ;72 C,5 min, =YK
Ji¥ 238 bp,

1.2.6 il Jrik i 8uds ¥ SPSS 19. 0 4k
PEEAT A AL B, DL BT A LR A 3 R, T
AHEIEH x £s TR ZNHEARLBORHAHE R %
T, AP LR ¢ K B, K % K ME « = 0. 05,
P <0.05%RERAH G #E X,

2 #R

2.1 R[aHeRE il CSTA Xt A549 41 Jifd 334 5 ) 5
My 3E ad MTT 35 Kl CSTA 78 & i B 43 51 A
0.1,0.05,0.01,0.005 g+ L~ "Bf £ 4E ] 24,48,72 h
Ji AS49 4il i % 3G 5 10 ) %, BT LLAE H CSTA X
AS549 24 Ji g 0 4 4 FH 2 B0 B 5 CSTA 259 1E H
P ] %) 7k < 0 ) 26k SRS A5, CSTA ¥k B %) i g 10 o
R B , B CSTA X AS49 41 g i) 54 5 1 FH 25 9
o [f] -390 B A% R o 38 i MTT #:#9 0.01 g- L7
CSTA DL} 0.002 g-L ™" 414> 5 1E T AS549 41
48 h, 5BAPELLAR LA, v DL & B8 CSTA 41 19 11 il %
R (51.3 £0.070) % , Wi £ 20 /9 39 6 % Sk (55.1 =
0.225)% (P <0.05), W3 1.

2.2 Hoechst ¢G4 @& M CSTA /EH 48 h J5 XF
A549 MBI FE A 2 g il 3 Hoechst %% )t Yt 0 7
A LA 3 BF 2 440 A% DR R 24 40 i G, CSTA 4 AN
G401 25 193 4 2 R B, T AL A A R %) 440 L, 4
BoEm B, WE 1,

2.3 FaANARCR I S A A T SE A ER
[F) ¥ B A % 3% M4 Wd 40 . CSTA (0.000 5,0.01,0.02
g- L1 Bl TR B0 RS 0 4% 4 B U T 4R R B
JE(15.8 £0.04)% , (32.0 +0.22)%, (42.6 +
0.16)% , SBAPEL (3.7 £0.23) % AL, 22 5 B &
(P<0.05), WK 2,

1 FAEARERE . BEH CSTA 3f A549 MHAAMIMEIR (x £5,n =

6)

Table 1 Inhibition ratio of A549 cell with different concentration

and time of CSTA (x +5,n=6) %

a5 i M # /%
/gLt 24 h 48 h 72 h

[1-pk - 0 0 0

CSTA 0.1 73.7+0.482"  96.3+0.167"  98.2 +0.006"
0.05 38.6£0.729"  77.8+0.337"  87.7 +0.236"
0.01 9.9 £0.240"  51.3+0.070"  46.6 +0.360"
0. 005 6.3 +0.008 11.3 £0.007"  37.2 +0.422"

TE S s P <0.05,

A. BIME4H ;B. CSTA 0.01 gL~ "4 ;C. 414 (& 3 [F)

B 1 CSTA RIf4H1E R 48 h [53t A549 2H i 38 58 #9 5 Mg ( Hoechst
P, x400)

Fig.1 Effect of A549 cell proliferation with CSTA and cis-platinum

affect 48 hours later ( Hoechst fluorescence stain, x 400)
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Fig.2 A549 cell apoptosis rate with deferent CSTA concentration
2.4  CSTA,JIRE1/E R 48 h J5 X} A549 Zfififi Caspase-
3,Survivin i) mRNA F£IAH) M Caspase-3 mRNA
FXF4rF 5 & K /N~ 194 bp, Survivin mRNA AH X}
oy IR R /N 398 bp AR N Z Y B-actin XS 2y
T K/ 238 bp, il id o E B RT-PCR AR I
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CSTA 54 VE 1] 48 h J5 X} AS549 4f Jfl Caspase-3
mRNA & Survivin mRNA [ Rk E M0, 45 8 B8R, 78
B 2H A549 4 ffi b 4 /b i (1Y) Caspase-3 mRNA 3%
ik, 25 TS, CSTA 2H i 4H 2H +p Caspase-3
mRNA R X WM H I & (P <0.05), Survivin
mRNA 75 ¥4 vh i 3R 38, @ ik 259 + 5, CSTA
ZH , W4 2 Survivin mRNA 335 2 308 2> 1) # #
(P <0.05), Caspase-3 mRNA (4 X} 2 35 5 73 %l
BIVELL (0.58 £0.01) ,CSTA 41(0.97 +0.01) , 4
20 (1.04 +0.46) ; Survivin mRNA #4553 ik 1= 47
SR BAPELL (1,59 £0.48) , CSTA 41 (1.15 £0.39) ,
AR (1.07 £0.27) , ULIE 3,
A B C

398 bp

194 bp

caspase-3
A B C

238 bp

- actin

B3 CSTA,I|R$a1E A 48 h 53 A549 4 i Caspase-3 mRNA &
Survivin # mRNA 3% (9 81

Fig.3 Exprresion of Caspase-3 mRNA, Survivin mRNA of A549
cell after treated by CSTA and Cis-platinum for 48 hours

3 itig
CSTA 2 H h #2455 v % B 20 A 2 8 K
CSTA A7 1 JIF 98 7% 898 A9 V2 1 27, {1 CSTA % i
JEWE R BE R D
A S 56 i MTT 325 A K Hoechst %8 5 3t {835 W
g2 CSTA A 5P M4, g4, £ 45 v LA 2,
CSTA ZH F1 W 4H 26 48 7T LA BA & 40 1) AS49 4 ffd 9 %
B, I 5 B R -390 AR PR 5 BT A L 25 R A 4
Th2f 0 S I =X A PR ARG DN 35 S A A T 4 SRR
CSTA BHA WS40 M U8 T 4F 1, O B8 & v B2 38, 94
TORW R, B, B4 I CSTA nl G828 i 15 %
PR T BEL VT 240 S 300 i A ) R 4 B RS 5 . RT-PCR
S WoR, M X T B M 4, CSTA 41 i it 4a 41
Caspase-3 mRNA [ % 1K & % £, |d] B}, Survivin
- 168 -

mRNA [ £k B b, B AiuE e, g & 24 5 g
Je 240 LR T R A A U) OG R T AN AN Tk 98 4 i 34
BE 45 RV 20 B A3 b S5 BT B, i i R 1Y) R R B
B 5 0R T T IR, S 5 R A0 e O B 4
SE L DR T S T R A N O T R B AE Y A
FEH . CSTA i 5 40 i 98 T 9 LI w6 A + o3 7
. HATCUES A 3 FZEEMIE T8 K S5 901
AT S B A2, 20 B RN S B N (S 5
W FET-Z AR S AN R AR 5 18 5 M N T )
B o PRI R T B R AL R sh Al MR T Y
T M A R LR AR, S ROS P2 A ) R E g, TE
AR IN BRAE A A R 0 A2 AR g
S A I R b A T e G A A 0 M 4R (ROS) B R
ST ORI E BB Bel-2 R AW R LE 1 3% B
WL FE T {5 S 05 0T, Bax I 5 & A SRR A
LR ARSI AR R o T Bl A, HL R R A BRI
M & Cyt C (40 A fa 38 C) R 550 2 4 A Jo , DR 1
SINEPEA T E P . 2 ATP/dATP f27ERf ,Cyt C 5§
BT EAMELE TFIERE & E, 28 5 KEE
Caspase-9 R {&, ffi Caspase-9 Hi{& H & 8Y U] I )7 3l
Caspase ZLIK S W, JIE T T Ui ) Caspase-3, 5] 2 4
JHL T 5 U5 U T B (BB T A% R E B ) 1 F AL
il 2 Fas ZE ST 214, A2 FasL, 4l
AN A 5l AU T 32 A HE A M PN B RS TR Y B AR
F5 FasL BSET-BSS & 456 )5 k5 Fas fHOCHE
T3 (45 A, NS Caspase-8, {f L[] Caspase-
8 38 1 G N i Caspase-3 1 35 B4 Mg 4 T2, i W] LA
Wee AR R A B Fl AV, filf Bel-2 2 1 G0 03 i {12
& Cyt C (B, WTE Caspase-9, Jii 2l 40 M 94 17
Caspase-3 J&¥2 4B 58 F AR B W) (1 — 4, S W 123047
[ ELRLN 4y F T2 38 T IE# AR 81 2 5
Figg L8R T BERR O SE TR T Y Caspase-3
— LY, RIAE A& T T A0 R SR e R TN T b
Bl K H o T Caspase-3 J& X W 2% 38 B% 9 224 19 F
WP, HAE A R T PR A 5 AR . ARSI
RT-PCR %55 b /s A X B M 20, CSTA R 41 41 1 )
T Caspase-3 Pk, 284 40 v] B8 38 & o4 5 1 U7
T3 PR 08 T, SR, BLR i AL A o — 20
9% Survivin S P8 T 40 B R W R 0L,
Survivin FLAT R 5 52k, H 36 3K T g R IR iR 20
21, H5 e 200 B 0 1 1 e R IR 5 A% UIAE G o
Tamm %" % B Survivin /& T 7738 B 10 F U
A 9 T A T A R 2R S (TAP) |, Survivin 2514
MRS, R B AR I /D> 5 Caspase-3 [ IR 48 45 14
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54 o O SCHRHLIA : Survivin P8 08 70 i FE IR T
FET-ZAREAR S 5, T 2 3 2k 2R 1 34 1% o 4 A
Too ARSCHE R I SCH 2 & PCR, 25 5 7% CSTA Al
T ZH R 9% Survivin 3K, #2785 Survivin 7] G8# i
SRR 15 2 AR A T 2K BN 43 F Caspase-3 1Y 1
P T A0 B T, R AL B A R AR ST
UESE

SN H 22, A S5 DL RE 2 2 B % $R ) CSTA
YR i 2, DL 4 B 0 T AH OC B 1 Caspase-3,
Survivin k43 T8 5, UE B T A B S R DL ) Al
i AS49 4N A 3G AE , JF HLIXCRR A B —
MR B -ROV ORI H RA S AS49 40 4 T AF
FH o R o 8 3% BT Il 988 08 I DRI 7 Hh 443t 1 g
WX HF
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