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HE . BY KT 28 R SPC-A1 MAe3g 5 Ao #Hrm, 775 ¥ 25, 50 & 100 pg/ml
2EFHEHAMER SPC-AL 206, 12, 24, 36 Z 48 h &, JA MTT HAm L af SPC—A1 20 o3 s e 45
Hoechst 33258 # &, 9L SPC—A1 @ fe Az F AL, A X @I R m SPC—A1l 4 JL B = H L ; R R R E 2 EF 5 R
YER SPC—A1 #4838 h J&, Western blotting & i 4% R R 4845 R 5 (RT-PCR ) 4 SPC—A1 %9l Cyclin D1,
CDK4, CDK6 & & % mRNA ¥ F A KT, ZR L238F KA LIHE SPC—A1 Wiy 3g s, H 2R EFat
AR (P <0.05),100 wg/ml £.& 73K BAVER SPC—A1 £a/tL 48 h J& , 4m L3 Za 3] 7T Z38 (81.26£0.05) %;

E2RF RSB ET SPC-AL A, FI AR B 4, B AR /MK, LA = F K (3122 1.07) % FH £ (4278 %
2.16) % (P <0.05 ); £33 % BA T AFph) SPC—A1 Zaf ¥ Cyclin D1, CDK4, CDK6 %& & % mRNA #)4:k , 4857
YAk 2 F AR FEL (P <0.05), 4t £8FFETiELEAK Cyclin D1, CDK4, CDK6 & & % mRNA #9
Ak 4] SPC-AL tafaeg3g i, LEF I SPC-AL e B A HFA AR
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Effect of calycosin on proliferation and apoptosis of lung
adenocarcinoma cell line SPC-A1*
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Abstract: Objective To investigate the effect of calycosin on proliferation and apoptosis of lung
adenocarcinoma cells line SPC-A1 in vitro. Methods After treatment with different concentrations of calycosin (25,
50 and 100 pg/ml) for different time (12, 24, 36 and 48 h), the proliferation of lung adenocarcinoma SPC-Alcells
were detected by MMT assay; Hoechst33258 fluorescent staining was employed to observe the nucleus; the cells
apoptosis were detected by flow cytometry; Western blot and real-time PCR experiment were used to analyze the
expression of calycosin levels of Cyclin D1, CDK4, CDK6 protein and mRNA in SPC-A1 cells with (25, 50 and 100
pg/ml) calycosin for 48 h. Results MTT experiment showed that the cell proliferation of SPC-A1 cells was inhibited
by calycosin, and in a dose-dependent and time-dependent manner (P < 0.05), with inhibitory rate of (81.26 £ 0.05)
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% at 100 pg/ml calycosin for 48 h; calycosin could induce apoptosis of SPC-A1 cells, cause the nucleus pycnosis,

produce apoptosis bodies, and the apoptosis rate of SPC-A1 cells increased from (3.12 £ 1.07) % to (42.78 +
2.16) % (P < 0.05) as detected by flow cytometry; Western blotting and RT-PCR experiment demonstrated that the
expression of Cyclin D1, CDK4, CDK6 of SPC-A1 cells can be inhibited by calycosin, with significant difference
among groups (P < 0.05). [ Conclusions ] Calycosin can inhibit the proliferation of SPC-A1 cells by inhibiting
expression of Cyclin D1, CDK4, CDKG6 protein and their mRNA, and induce apoptosis of SPC-A1 cells.
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1.1

N SPC-A1 s M b (v [ = 2 )27 o g 21
I ), DMEM #5323 ( 5[ Invitrogen 22 1] ), ffZF I
T RHEEAEA A ), B8 52 35 [ Selleck 22 /] ), P

L0 (MR % (MTT ), Cyclin DI, CDK4, CDK6 Fil
GAPDH ( 35[H Santa Cruz 27 ), WiFE s8R E BEEE S v
(RT-PCR) & ( KiEFAEAEY TERARAH ),
SIA R (LRI ),
1.2 N[5 EH

gl ook ab Bk E (Bl -D 24 UV, 3 H
Merck Millipore 23 ), SANYO MCO-20AIC %! 44k
R FEAR ( HA =R, BOCHIRAE WA Leica
TCS SP5 11 ( 3£[H Leica A ] ), FACS Calibur i =C4H
MaAX ( 3£ BD 23] ), Applied Biosystems Veriti PCR
X ( 2[H Bio Rad A 7] ), Quixell ™ 2 PCR X ( 3
[ Bio Rad A Al ), SEAfE i PCR A ( 32 Miniopticon
/v E] ), Nanodrop 2000c 43566 (A1 [E Thermo 2
Al ).
1.3 XWHE
131 S W . AMiE SPC-A1 4ifaks
FREEPRE B R LA (/025 pg/ml 4.
50 wg/ml 4% 100 wg/ml 2 )« ASili B9 SPC-A1 4
PR FR B A & B S A AR I, 2R
25, 50 ) 100 p g/ml.
132 wiizd DA 10% JR4-IM3E 5 DMEM (3
RER ) BRIk, 1E 37°C. 5% M AR B A
AL NI B SPC-AL 2Rk, F21RI RN I, LA
JERBE G R Z W A B AN R SPC-AT 4H Mk LA
1 x 10" 4™ /ml VREEHERP T 96 FLEEFRAR , AHMINGRE)S , 2
FAIA 0. 25, 50 2 100 p g/ml B 0.1 ml,
133 MTT %5 WA A 1Y SPC-AL
YiffL, F 0. 12, 24, 36 S 48 h W], @it MTT 7%
I A0 A A I L. LA H LA ( DMSO ) 4b B A
RXFHR, T 0. 12, 24, 36 & 48 h 43 HIHIA 5 mg/ml
MTT 10 w1, 54 h )53 BiE, ffLH A DMSO
200 w1, G AEPK 490 nm AMT RO (0D ) H,
THA L MG FEAM G5 . 259 A B ) A 507k
YA A A H R = (XFBRZH OD i - 25941 OD{H ) /



5 11 1 JEISTRE, 4 T TR SPC-AT ANMTHESERN I TR B R
XTHEZH OD E x 100% , E ik BE( 1650 Ytk 8 H AL mRNA BFEXT 3Rk

FH A BELAEE S0 X BT, IR EIA SR T ICS01H
134 ARl BAb T B KT SPC-A1
g ff, WK IR 24 h 5, — 4l A 0. 25, 50 &
100 wg/ml BB T BEREFRW, BEFRAME 48 he )
—ZINA 100 pg/ml BB, FiFR401 12, 24
Je 48 ho B USCAR I A IR S0 VR VAR JE I A B (1 70%
LB, WRATHL), 4CHRK . BERERZZ ok (PBS) Uk
W AMS, MABULNBERM, 4°CHY4( 30 min,
FH A LA SGEEA T ARG .

135  Hoechst 33258 % & SPC-A1 41 iy 55 NaCl,
25, 50 2 100 pg/ml B FEIAMET 48 h, W H L
WG, AHELL 4% ZRPEEREE, SR H PBS ik 2
W, JMA 10 pg/ml Hoechst 33258 %I N 444, 5 min,
JH PBS Pk 3 IR S iR R .

1.3.6  Western blotting  BUAS[A] ¥k B B 348 5 B AL
48 h J5 1) SPC-A1 Zififl, FEEREFRUL, PBS BB 3 X,
SURRAE VK b 240N 30 min, FHWAS I 2 WA T 40 0
TR, PRI SRE T 4°C. 12 000 t/min 5.0
20 min. BEPEE R A S R KR R R R
FrES T, 55 E PVDF I |, 5% BRGS0y R
A 2h, TBST ZErmvEd: 3 K, &M EHT Cyclin D1,
CDK4., CDK6 i & (1 : 1000) F14% GAPDH #i {&
(1 :1000), 7£4CHEMAETFER. =ht (1 = 5000)
B8 1 h, TBST ZZrhili vk 3 vk, HBURICHKIG,
FHBE S A% 72 G BEAR 1 R BE A A7 0 0T, LA
Cyclin D1, CDK4, CDK6 K {H 5% GAPDH fi Lt
HFR AR A RBKT .

1.3.7  RT-PCR  BUR[RIKEE BT S P 48 h
J& 1 SPC—-AT1 400, FH Trizol ¥5 HE B4 4 SPC-A1 40
LS RNA, il SRl &, 76 20 ol SRR
1 wg, WS cDNA, i FHSEI 5 E 5 PCR AL
A G IR, PCR W 451k 60 CTAETE 30 s,
95°CAEYE 10 5,48 50 MEI . Frff W 2D HEE 31K,

1.4 SitEHE

43 MR SPSS 18.0 Geit-#k k. Tkl
B+ iiEZE (x+s) FOR, WECRIBRZE )25
Mras i S B 22 000, e 2D P LR ]
LSD—t K5, P <0.05 H2EFHA G iF3 .

2 #HE

21 ESGRHEIRAIG SPC-A1 HAEIEsE

0. 25, 50 &% 100 w g/ml BE5 5 &6 2 H4E T
SPC—AT 41l 12, 24, 36 F1 48 h J5 4N ARG s AN IR )
AR E M R BTy 220007, 455 ORI
[] 5 LA, SPC—A 1 4H MO i) A4 22 55 F =25.074,
P =0.012); Q&L L, SPC-A1 4 HuBEF i R A
#5 (F=67.536, P=0.003); @44 SPC-A1 ity
FEIMH AR AT 2257 (F =18.536, P =0.026), 5L
Y25 R, B AE AT LA 3 ] SPC-AT 41
WL ER 1G5, LB o B A S T VA 1% 18 R A
) AR S, X 200 e A S8 ST R P 8, U
0 S BT X 4 PR B P40 ) 41 P R A e 8 AT i) A4 At
o WLER TR 1. B35 X SPC-A1 41 i 24
36 M 48 h 1 1C50 43 %1 K 712, 304 1 22.6 we/ml,
22 ERBRHAEMIRE SPC-A1 HAMFTER

TN SR R« ANV 3 T A S B A
SPC-A1 4iiffd 48 h J5, 4 41 SPC-A1 FAEAT-F LK,
KT 2508, ZRA50TH2FE L (P<0.05), W3k 2
I 2,

T & 5 8 100 wg/ml /E T SPC-ATL 4i Jfd
12, 24 148 h J5 XF Ho 4 f 98 T F i 2ok & 2
W 22500, 455 . OARRIRR] S g,
SPC-A1 4P T-R A 225 (F =46.148, P =0.004 ) ;
QW] SPC-A1 A 154 225 (F =68.741, P =
0.001) ; Wizl SPC-A1 4 A TR ARk et 22 7
(F=14.536, P=0.032 ), SCEGE5EH], B85 &R n]

£ 1 ZAFRERMES SPC-A1 HREHIEEMHEZE (%, xxs)
215 12h 24 h 36 h 48 h
poilsedcl 0.00 = 0.00 0.00 £ 0.00 0.00 = 0.00 0.00 + 0.00
25 wg/ml 41 8.89 +0.08 34.56 + 1.83 47.56 +1.78 56.67 +0.85
50 wg/ml 41 1436 +0.96" 4834 £0.43" 60.56 + 0.38 ™ 7256 + 134"
100 p g/ml 4 17.96 +1.23"%7 56.56 = 0.04 % 69.56 + 1.45"% 81.26 + 0.05 "%

TE: OS5 HALE, P<0.05; @525 pm/l HILEK, P<0.05; @550 pml HILE, P<0.05,
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Oh  12h  24h  36h  48h
1: 0 pg/ml; 2: 25 we/ml; 3: 50 pg/ml; 4: 100 pg/ml,

1 FRREESREMEAT SPC-A1 HAEH
HIEER  (xxs)
*x2 FRAREEHREINIEMA 48 h J§ SPC-A1 4ifa
BETEHEE (%, xxs)

21 TR

X B ZH 4.56 £ 1.26

25 wg/ml 41 1478 £2.32"

50 we/ml 21 26.49 +4.65"

100 . g/ml 41 4278 £2.16"%
F1H

Pa

78.495
0.001

. QX RALE, P<0.05; @525 weml HILE, P<
0.05; @550 wg/ml 41HLEE, P <0.05,

PA5S: SPC-A1 4R AE PR, H R B8 5 i ik
JE RIS IAVE PR A 2B, A0 PR T % T .
< 3 FillE 3.
2.3 EBREMIFS SPC-A1 HAMAT

Hoechst 33258 Y44 598G it TOULEE, KXt
AT A e, 2RE, ki@, 4
COSRIER NS 5 BESHEWEN 48 h 5, 41
R, AR AR SR, %N Yk 4
NAEBER I/ NARR BEE, TR T /MK, b5 TR
SEEER R EE RGN, AN R AR I e, L
ARTIES AN B kg, WIE 4,
24 FEEREMIME Cyclin D1, CDK4, CDK6
FHBK mRNA Rix

0. 25, 50 &% 100 wg/ml B & 5 & B 4 5 i A
SPC-A1 4ifiarf, YEH 24h 5, R E/R, BES M
AL AIEAE G, WEFT /S IIREE, BEE W L)
Hhn, Gy/G, WA4E LG, S 1A G/M 4t Lk il
MG, 4 LA, ZRA50TFE X (P<0.05), W3 4.

ANTF) e B B 85 S 8% Cyelin D1, CDK4. CDK6

48h
X HR2H 25 pg/ml 4 50 pg/ml £ 100 p g/ml 4
g € & =
2 2] s 2|
5 §1 g 8 v .2 M
Iz is ! e |
Z g z g Z g Z g1
8 | g =1 s j
= 0 30 60 90 12-0 130 15-50 210 240 = 0 30 60 90 120 150 180 210 240 O[‘) 30 60 90 120 150 li-l() 21.0 240 - 0 30 60 9 120 15I() ISIO 21I0 240
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B2 AREREESSHMIER 48 h FXt SPC-A1 AT RHI 20T
%3 100 pgo/ml EHFEMEARERERE SPC-A1 EEE I E 4, A FE W E TS5
WRRTEILEE (%, xxs) Cyclin D1, CDK4. CDK6 mRNA 235 [ 5% i I, 3 5,
5] 12 h 24 h 48 h ERAEGHFE X (P<0.05), SZHH 5% A s,
X T2 1012002 1.02+001 1.00 +0.03 ZREGIHE L (P <0.05), ANFEHE TS 5w
100 pg/ml 4l 8.56+435" 24.65+376"% 4278+2.16"%" X Cyclin D1, CDK4, CDK6 & H & mRNA Kk A
H: @L?;(Jﬂggﬂtk‘@’ P<0.05; @5 12h H:z&’ P<0.05; @L:j —‘XHE*EEEM%U{/EFH }) %ﬁ%%%ﬁﬁ B"J}I‘%Vﬁﬁﬁiﬁo
24 h HAZ, P<0.05, 100 gl
X HR 2 12h 24 h 48h
& g & g,
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, A5 B SR ER NI R SPC—A1 4 ML A FTE T 152

Xof HE 4

25 wg/ml 4
5 Sk TG S P T AN R A R A
B4 AEREESSEMIER 48 h g SPC-A1 AT ER  ( Hoechst33258 444, x 200)

T4 ARKEESREIMEM 24 h |5 SPC-A1

MR (%, xxs)
25 GG, #i S G/M
X HREH 10.63 + 1.04 53.60 + 1.49 37.16 +2.08
25 wg/ml 41 16.58 + 1.27 50.07£2.02  34.04+1.67
50 w g/ml £ 28.13+£1.96'  44.80+1.46'  30.69 +2.24
100 . g/ml 44 41.58 334"  33.07+2.02" 2504196
FAl 52.178 39.482 18.015
PAH 0.001 0.006 0.021
e T SXEA L, P <0.05,
1 2 3 4
i 37 kD
FI —— —
M - —— 34 kD
N oy - o— 40kD
36 kD

A - - -

1: 0 pg/ml; 2: 25 pg/ml; 3: 50 pg/ml; 4: 100 pg/ml,

B 4 ARERKREEERER Cyclin D1, CDK4, CDK6
EARIEWZM

x5 AREREEHFEBXS Cyclin D1, CDK4,

CDK6 mRNA Fixpy&Ma  (x=s)

205 CyclinDl mRNA  CDK4 mRNA  CDK6 mRNA
Xof HEZH 1.03 £ 0.01 1.00 + 0.02 1.01 +0.03
CA 25w g/ml 0.82+0.17" 0.78 +0.26' 0.80 +0.09"
CA 50 p g/ml 0.65+0.11" 0.63 +0.06' 0.61 +0.14"
CA 100 wg/ml  0.43+0.09' 0.41+0.12" 0.45+0.13"
FAE 45.607 47.924 42.815
P1E 0.003 0.002 0.004

. T SR, P<0.05,

50 wg/ml 21 100 pg/ml 20
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it 98 s S P e e LB — ol R R R
FERANAEBAET . TS Th 253R Y7 1 B R (8
R PRmAAT R, KA, Wy 2 RIE
Ay i B (e, DR A BRRAIL . BEIEIS A
P R4 AR YT O TR I TLAR Hr AR /N i B
M2, B2 B P S B S5 AR T LU T B B &
eI B IR T TP AT 2 ER Y B S A
SRR M EEARUNST, IGIRATAFFEE KR WM
&Y LA SR L% ZFp e A R VR s B S v
AL & . RIRIZAATT, SR s S
PR AR, o T S A T R (%) B A ) B B
FEFLAN I e ARG A . 5 SR AR T B
JEANME RS IR 28, BRiiFscds i, B85 EE ] L
T 2R A T Cyelin D1 28305 S P45 40 A o 184
" Cyelin D1 f&—Z7E 20 JE 300 5 o 528 o) 09 0 AR
R E T 8 1, 5 CDK4/CDK6 £54 i %,
AW, AR AR S G /S IEEAE, TRk
YMAEIETE . AR, B EEE NS Cyclin D1
H A B mRNA (55, 40 A4 KR BR AR £ GJ/G,
U1 H P07 4B A BB MY B R S R R A mT DA i A
¥ Bax/Bel-2 £ H 32 ik K, #4141 ffd Caspase—3 .
Caspase-9 16 KA S M@l iE I yE -, A5
TR, B S B AT DA A T PI3K/AK {5 58 i |
Ras—Raf-p38 MAPK {553 % . #4# ER B /miR-17 {5
5 S S A I T SR AR TR AR R
e g AL 2R Y A IER, B S
AL LA 35 0 MM Ps 5552 1 575 2 2 4 100 il ek g 200 e 11%)
RFEFEER

ARSZYGUESE , B3 R A LA G 3 90 ) e 4
ffitk SPC-A1 By3EFE, I H HAMSIE IR S 25 Pk i
HehnmigeE . B SEERR S R E LS, BRI T
AME, 155 SPC-AT AHPAT . B85 iR o] LIAE R
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