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LEBH B D ORI IR MDA-MB-231 41 o i 5g
JiE) 1 % R B AH 5 IR 48 TR - 2% 58 1 52 i)

y & Haz FE R0 B8 AT ¥ F

HME BB WY 23 D(Saikasaponin D,SSD) #F 5L /% MDA-MB-231 2m o34 74 . & 49 % A
A% BT ampeE B & G Al (cyclin A1) (mfe B 4% & A2(cyclin A2) . Bl #1%& & B1(cyclin B1) .
40 e JA B & & B2 (cyclin B2) &k a9 % vh, 485 SSD 474 SLAR R S BAIG 78 69 ST AeAE A AL . o3k RA
CCK-8 4 A Bl Z SSD xf MDA-MB-231 it 12.24 48 h 49 & K3kl 1E R, iR X 48 e K R R R
JE 5 SSD xf MDA-MB-231 4m Jit B 4 69 % @, %) I Western Blot .RT-PCR %4 B #1148 % B F cyclin
A1 .cyclin A2 .cyclin B1.cyclin B2 % & % mRNA #k ik, 58 SSD 3t MDA-MB-231 4m g, ) 38 74 47
H F KA SSD 69 R A It &, 2R SR, Bl — SSD R AT, ) R R A AT ] 49 28 K A5, 2 A
Rt ; 5= g abi AR E SSD(6.25 wmol/L) % &K & SSD(12.50 wmol/L) G, #i%m e dm, o (P <
0.05),G, HAmAes3gm(P <0.05) ,4&. & # & SSD 41 cyclin A1.cyclin A2 .cyclin B1.cyclin B2 & &
% mRNA A8t & ik 2 HA&(P <0.05, P<0.01). £it SSD T4#7#] MDA-MB-231 fmje 4 K, ¥ MDA-
MB 231 Zm L 2 G, B, L3 e 4m 6L J8) 0 69 AL °T 46 5 2 Ak 2m ) 348 % B F cyclin A1, cyclin
A2 .cyclin B1.cyclin B2 % & % mRNA &) &k %,
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ABSTRACT Objective To observe the effect of Saikosaponin D (SSD) on the proliferation, cycle
and cyclin A1, cyclin A2, cyclin B1, cyclin B2, and to study its possible mechanism for inhibiting the
proliferation of breast cancer. Methods CCK-8 method was used to detect the growth inhibition of MDA-
MB-231 cells at 12, 24, and 48 h, respectively. Flow cytometry was used to detect the effect of different
concentrations of SSD on the cell cycle of MDA-MB-231. Western Blot and RT-PCR were used to detect
the protein and mRNA expressions of cyclin A1, cyclin A2, cyclin B1, and cyclin B2. Results  The inhib-
itory rate of SSD on MDA-MB-231 cells increased in a dose-dependent manner with increased SSD con-
centration, and increased in a time-dependent manner at the same SSD concentration. Compared with
the blank group, the number of cells in G, phase in low concentration SSD group (6.25 pmol/L) and high
concentration SSD (12.50 umol/L) decreased significantly (P <0.05). At the same time, the number of
G, phase cells of low concentration SSD and high concentration SSD increased significantly (P <0.05).
The relative protein and mRNA expressions of cyclin A1, cyclin A2, cyclin B1 and cyclin B2 of low and
high dose SSD groups decreased significantly (P <0.05, P <0.01). Conclusions  SSD inhibited the
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growth of MDA-MB-231 cells and blocked MDA-MB-231 cells in G, phase. The mechanism of cell cycle ar-
rest might be possibly related to decreasing protein and mRNA expressions of cycle-related factors such

as cyclin A1, cyclin A2, cyclin B1, and cyclin B2.
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1.1 ZMakk AL 40 itk MDA-MB-231
2RI R A e R 8 R ) R R B 2 AN e
( B35 h: TCHU227) ,

1.2 25¥) S&WH D W E A 4 e ar A Y)
BHEABR AW, 5 :wkq17102505

1.3 ik#] Dulbecco's modified Eagle Media
(DMEM) ¥i775E JiG 4= 1L (3£ [ Life Technology 2y
AL 35400k 05197 (1640958 ) ; cDNA i %% S35
& LG R PCR(real-time PCR) &7 &( HA
Takara A ], it 54 3>~ RR047Q .RR430A ) ; cyc-
lin A1 .cyclin A2 .cyclin B1.cyclin B2 ¥ g EPriA
(% B Abcam 72A #l, it 5 4> 5l H: ab32053 .

ab185622 .ab53699 .ab185622 ) ; B-/L&%E I ( B-ac-
tin) PFRIEREPLIR (22 Sigma AR, HtS A5316); —
Ptk (AU 2SN A S T14987)

1.4 {Y%% HERAcell2401 5 — 4 fktm 40 o 55
Fi4 (2 E Thermo /A7) , EIX808U %14 [ #hifititR{X
(5 [H BioTek 2 7)), SE300 25 14 Jfi L ik 1% (36 [
Hoefer /7)) , TE22 BRI B 14X ( 56 [E Hoefer 28
A)) ,GBOX I EE it 4 & 4t (£ [E Syngene A +]),
FACSCalibur #3413 (3E1E BD AH]) .

2 ik

2.1 4iffisEsE MDA-MB-231 4 M e 05,
BT 10% A4 135 100 U/mL HE E S EN
DMEM( =) K572, & T 37 °C 5% CO, I E
P2 LS FRAR N HEA T I AR5 5658 80% Ay, Jik
BRI AL A LB A R, 1 B A T AR 5

2.2 YMgdEEE R FH CCK-8 LA, K x) %k
A K H) MDA-MB-231 4 il %50 T JC 1 96 fLA
(1 x10°/MH4L) , B T 37 °C 5% CO, ¥ FH 4
24 h J5 ,W7: DMEM 3353 ARUOIMAA R L SSD
%W (0,20 .40 .60, 80,100 umol/L),%:fL 100 pL,
WH 6 N FATFL. kLG 12 24 48 h, [FHT
AL CCK8 ¥ 20 wl, 4], 1% B 25 1 % B AL
(25 X BRFL R I ACHH O, 6 4 L 35 952 T 259 il CCK8
VW, TSI A4 R FL) L 7E 37 °C 5% CO, {1 HNEE
AN F2 46 N R 1 h P EBE B 28 A6 4SS Tl
450 nm R AL BE 25 I O B, TH IR S A A0 T
J1o HHETETI (% ) = 25 20 W BE A 700 25 0 B2 IR
HBE x100% o SEFPATERE 3 K.

2.3 4ipfAE R A A MR A I, Bk T
SR KR MDA-MB-231 40 i3 % T 100 mm 5%
FRILA 5557 24 h WBEJS W 2 DMEM $5353%, 4051 m
A e B SSD (12.5 umol/L ) 1k ¥ #F SSD
(6.25 pmol/L) 3% IRl T35 520 L, 7410 mL, &
HiE 3 MNTATAL, A FE 24 h, W AR5, FH 0. 25%
(AR EE T A 8 5, TR 1Y PBS PE &2 Ik, 1
000 r/min &5, il AT 1Y 51 5 e B 2700 g/L IR &
fist 4 CARIRSME R EE 24 h, &0 PBS BE&)E, A
Pl EEEYe (e 30 min fi, b 30 2 4 L SORS: D45 4 40 e 11
SR A G B o SEgR T F A B IR
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2.4 MMM XEFEAMERE R
Western Blot £ il Ht 4k F X %4 &K B ) MDA-
MB-231 I3 Fh T 100 mm B3R, 5535 24 h G
BEJ5, W 22 DMEM $5 5% 5, 43 500 Jin A & vk 2 SSD
(12.5 wmol/L) F ¥ SSD (6.25 pmol/L) , &L
10 mL, 54l 3 ANEE, [ B 15 B 25 E R O A
N EAE YR GBS W) 253 24 h, EHEH
SU (50 $E R 1, VMK IR (BCA) 34 I 5E fir
PR E R . 4% 40 png/HfLEH 4T 10% SDS-
PAGE 77 &, Wi 5% a0 15 L 6 7% 31 3R I — 9L & M I
(PVDF) i |,5%BSA = H] 2 h, 735l in A &
i BEJE Puik cyclin B1(1:5 000) .cyclin B2 (1:
2 000) .cyclin A1(1:3 500) .cyclin A2(1:5 000),
B-actin(HZ:,1:10 000) ,4 CHEIRMFH 1K ; TBST
PR 15 min x 3 U, 20 Bl AR ZHt, L FE PR
(1:5 000, % fF cyclin B1 .cyclin B2 .cyclin A1,
cyclin A2) . 12Hi/ME(1:5 000, 3 T B-actin) ,
FERFEIRIFE 1 h, TBST P 15 min x2 X, TBS ¥k
% 15 min, i A3 531 Ak 2% &G (plus-ECL) &
T, = N BUSR T .

2.5 YUEAASEH F mRNA ik R
RT-PCR il . 1y — G075 & 2 4 B RNA 4%
PrimeScript RT reagent Kit with gDNA Eraser iz
G UL AT A RNA 300 5% S S5, 30 5 5% 25 A
37 °C,30 min;98 °C,5 min; —20 C{#4%. L. cDNA
ISR , 5L R S5 19, 38 0 PCR 4734 cyclin A1,
cyclin A2 .cyclin B1 .cyclin B2, ¥ 3 414 7:94 C |
30 s,1 MEH;94 € .5s,59 C.30 5,40 PEH;
95 °C .2 5,60 C.155s,95 C .2 s,1 MEH;50 C, 1%
ffo RT-PCR J 455 B Sox i g th &tk A7 704 ,
P G B 1 s Z 5 X S B R A T AR X
WO, EER 3 W 51T,

%1 RT-PCR 2|¥/%%1

£ SRS - 37) igif‘)

cyclin A1 CTCCTGTCTGGTGGGAGGA 235
TCAGGTGTTATTCTGGATCAG

cyclin A2 AGTAAACAGCCTGCGTTCACC 261
GAGGGACCAATGGTTTTCTGG

cyclin B1 ATGACATGGTGCACTITCCTCC 271
GCCAGGTGCTGCATAACTGG

cyclin B2 GATAACGAAGATTGGGAGAACCC 244
CCACTAGGATGGCACGCATG

GAPDH CGGGAAGCTTGTCATCAATGG 216
GGCAGTGATGGCATGGACTG

2.6 itk KA GraphPad Prism 6 4
P TG 0T IF R R R x s R, Bl i 4T
WEAS I ARG I S 2H 18] 5 2 S5 A 3, A5 6 IR A 70 A &
J5 25551k R R R Oy 22 0 0, TR T LSD 347
P LUES , AT IR 2S00 A 5 22504, R ] Kruska-
Wallis H #1740 4b B, P <0.05 N 2ZERH G112

# =X

1 AR SSD X MDA-MB-231 4l £7 1 %
FIRM ($£2)  SSD X MDA-MB-231 41l jifd ()3 5 1)
il 3RS SSD Yk FE 3G I v , S 50 i 4O 1 5 78
SSD ¥k Ji AH 7] i , MDA -MB 231 41 Jitd fit) 384 5 417 1) 2%
Wit 5 Fsf ] 14 S T T 1

2 .= M )E SSD % MDA-MB-231 4 fitd J& 1
s (£ 3) SEA4 K mHkE SSD 4 G,
4 Ko/ (P <0.05,P <0.01) , S A 40 it & Jc B
WL (P >0.05),G, B4 m(P <0.05,P <
0.01)., SHARukSE SSD 4 I#KL, ik SSD 4 G, W]
A0 Bysi 2> (P < 0.05), G, HA 40 Jid £ hn (P <
0.05),

3 k.Y SSD X MDA-MB-231 4 fits & i1
M A+ cyclin A1.cyclin A2 cyclin B1, cyclin
B2 tRIRBMEM (K 1,%£4) SEA4 i K.
R E SSD 4117 cyclin A1 .cyclin A2, cyclin B1,
cyclin B2 & [ A X LB #FEAL (P <0.05, P <
0.01) ; 5MILHe & SSD 4t , =ik /% SSD 41 cyc-
lin B1.cyclin B2,cyclin A1 cyclin A2 & A
KRR (P <0.05,P <0.01) .

3

1 2
cyclin B2 I S L 45 kD

cyclin 1 [ S 55 D
CyClin A2 47 kD
CyClin AT |———— ~ 52kD

B-actin ———— > | D

TE:1 M2 MR SSD 413 ik iE SSD 41
1 K. =R SSD % MDA-MB-231 i ffd ) 15
AHOG PR 7 %30 (R s A ik

4 K. FUE SSD X MDA-MB-231 4 fitd J& 11 Af]
XA ¥ cyclin A1.cyclin A2 cyclin B1.cyclin B2
MRNA LRI (£ 5) S HA I, & Rk E
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%2 A[EMeE SSD % MDA-MB-231 4iJfIAE 1% RN (X +s )
W TEHH(%)
ZH 5 n
(pwmol/L) 12 h 24 h 48 h

ZH 3 — 0.958 £0.021 0.980 +0.010 0.962 +0.035

SSD 3 1.56 0.910 +0.009 * 0.730£0.023 * 0.631 +0.022 **
3 3.13 0.832 +0.028 * 0.595 +0.026 ** 0.427 +0.038 **
3 6.25 0.636 £0.010** 0.344 +0.026 ** 0.184 +0.037 **
3 12.50 0.347 +0.014 ** 0.220 +0.019 ** 0.050 +0.010 **
3 25.00 0.054 +0.004 ** 0.050 +0.009 ** 0.040 +0.013 **
3 50.00 0.054 +0.003 ** 0.023 +0.006 ** 0.038 +0.009 **
3 100.00 0.011 +0.001 ** 0.022 +0.007 ** 0.029 +0.014 **

H 5 A4, P<0.05," " P <0.01

#£3 K.EHE SSD X MDA-MB-231 4l A M5m  (x +s )
415 n W HE (wmol/L) G, S it G,
2 3 — 65.913 +1.567 24.297 +1.390 7.227 £0.165
SSD 3 6.25 54.423 +1.653 " 26.110 £1.453 16.607 +0.891 "
3 12.50 44.057 +1.433** % 28.460 +0.716 25.187 +0.540 ** 2

e Ea A4, P<0.05," " P <0.01; 5k SSD 41 1t4:, 2P <0.05,22P <0.01;% 4 .5 [

x4 L. K SSD X MDA-MB-231 4ilfif A WIAH G 7 A RIB M (X +s )

ZH 5 n e (wmol/L) cyclin A1 cyclin A2 cyclin B1 cyclin B2
a5 3 — 1.050 +0.036 1.047 £0.024 1.080 +0.046 1.060 +0.046
SSD 3 6.25 0.687 +0.017 " 0.939 +0.026 " 0.788 +0.057 * 0.717 £0.053 "

3 12.50 0.216 +0.050 * 22 0.323 +0.031 %% 0.590 +0.026 ** 2 0.447 +0.026 ** 2

x5 (.= SSD %} MDA-MB-231 4 Al IAHSCH 5 mRNA RIKHIEm (x5 )

ZH 5 n W (wmol/L)  cyclin A1 mRNA cyclin A2 mRNA cyclin B1 mRNA cyclin B2 mRNA
= 3 — 1.023 +0.015 1.033 +0.024 1.050 +0.025 1.027 +0.018
SSD 3 6.25 0.757 £0.020 ** 0.883 +0.020 *" 0.657 +0.020 ** 0.610 £0.015""

3 12.50 0.183 +0.015** 22 0.687 +£0.044 ** 2 0.563 +0.390 ** 0.339 £0.020 ** 22

SSD 4 1) cyclin A1 .cyclin A2 .cyclin B1 . cyclin
B2 mRNA HXf 3 ik & [ % (P <0.01) ; Rk
SSD &, miHeE SSD 11 cyclin A2 .cyclin A1.cy-
clin B2 mRNA # X 3 ik & [# K (P <0.05,P <
0.01),

Wit

A AL RS DNA S S A 2253241 M
.Gy /G, W G, 1], 33X 2 iy B S 24 47 2 40 i 2E ) 1k
PIARAS I HRC PR 200 94 79 3 3o 200 ) A ok R A
S, A RSO R 4 1 it 2R AT A5 B2 i G A R 24 i
FET I JAT | T AR 3E g TR 1o PRI , 942 240 i )
S LA T A 0 M P A e 12

Cyclins fuf cyclin A B .D il E, & EAZ 41 it A
S04 O e A DXL, A A B BN G, B ) M £ e
A 2 AR R LRI | O e rh o R
ik, SR RBUS A RAEZ" cyclin A #l cyclin B
Y 2 SR R G T ZERL L , cyclin A o T4 A,

HILT DNA & BCZHT, 5 cyclin B ka7 45 41 it 4
W G HUI#EA M H];cyclin B 2 FAIEZ 1, 7E G,-
M bRt cyclin A1.cyclin A2 HA4
ZURE S, AT 5 cyclin AR 5 H A 2 TE R &
Wy, VR A 225 5, R AN A T eyelin BT,
cyclin B2 4l {1+ G,/M i i S B i 5[5 5, w]
YERATT A S COK 256 A 225y 244028 i F 7, B
3 G, 5| M B g1

SSD & M S B rp B WS BRI 2 —,
SSD Z5 B E Fl )iz, A dE HL & PR AL M e .
HhrEpL i 3 2 R 175 5 b 4t B S Ak AR T, S
i 0t A6 A T8 e R A e 22 2 T 2, R T AR
A g 40 B 1 W S0 L ASBIF S & W) SSD Al i it
I MDA-MB-231 2t it 345 , 55 A1 240 Ao Jid 399 A O 141
+cyclin B1 .cyclin B2 (cyclin A1 .cyclin A2 & H
K mRNA 255, 51 G, /M 20 ifd J& 11 BH 7 , 15 2
BIT AL B

#5005 s To
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