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Effects of Active Constituents of Sinopodophylli Fructus on Cell Proliferation, Cell Cycle and Mitochon-
drial Membrane Potential of Human Breast Cancer Cell

KONG Yue'*, WANG Qinghui', SHANG Mingying', XIAO Junjun’, MENG Shucong’, CAI Shaoqing' (1.Dept. of
Natural Medicines, School of Pharmaceutical Sciences, Peking University, Beijing 100191, China;2.Patent Ex-
amination Cooperation Center of State Intellectual Property Office, Beijing 100190, China;3.Dept. of Cell Biolo-
gy, School of Basic Medical Sciences, Peking University, Beijing 100191, China)

ABSTRACT OBIJECTIVE: To explore the effects and mechanism of extracts, active constituents and constituent combination of
Sinopodophylli Fructus on cell proliferation of human breast cancer. METHODS: Acid phosphatase method was conducted to deter-
mine the effects of 4 extracts [ethanol extract (X.), petroleum ether extract from ethanol extract (X,), ethyl acetate extract from
ethanol extract (X.), n-butanol extract from ethanol extract (X,)], 5 active constituents [podophyllotoxin (S,), deoxypodophyllo-
toxin (S.), 4-desmethyl deoxypodophyllotoxin (S;) , 8-isopentenyl kaempferol (S.), 8, 2’-diisoprenyl quercetin-3-methyl ether
(Ss)] and 3 active constituent combination [combination 1, S,-S,-S:-S.-S; (2:4:1:4:32), Z,; combination 2, S-S, (1:1), Zs;
combination 3, S;-S; (1:4), Z;] on the MDA-MB-231, MCF-7 cell proliferation; flow cytometry was adopted to detect the effects
of above-mentioned samples on MDA-MB-231, MCF-7 (T47D) cell cycle and mitochondrial membrane potential. RESULTS: The
active constituent combination Z; showed significant inhibitory effects on MDA-MB-231, MCF-7 cells, the half inhibitory concen-
trations (ICs) were (0.27£0.2), (0.11£0.1) pg/mL; extracts X., X,, X., active constituents S., S, and active constituent combi-
nation Z,, Z; showed relatively strong inhibitory effects on MDA-MB-231, MCF-7 (T47D) cell proliferation (IC5<<15 pg/mL).
Both extracts and active constituents can block MDA-MB-231, MCEF-7 cell cycle in G»/M phase; all active constituents can block
MDA-MB-231, T47D cell cycle in Gio/G: phase, and can reduce MDA-MB-231, T47D cell mitochondrial membrane potential.
CONCLUSIONS: The active constituents and constituent combination of Sinopodophylli Fructus can inhibit cell proliferation of

A4 H . %A R kL 5 K 25 0l 5 breast cancer by affecting cell cycle and mitochondrial mem-
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JN 3 Ry /N BE R A W) Bk L L [Sinopodophyllum
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FLAT B S 0 4 VR A b N FL IR T47D L MCF-7 il
MDA-MB-231 Zfi g 3% 58 A B S 4 il /5 FH Y. A Eir A
FEEEA b AR N FLRE T47D \MCF-7 Fll MDA-
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680 % Microplate Reader Jiff #7 1% ( 3¢ [¥ Bio-Rad 2%
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1.2 #AmEiLH

TS FBUE TSR 43 2 Bt 301, SR 254 BR A Al
L5 :1060171DB, A% - 10 mg) ; LR EESH R (37 711
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(1:1),m/m,Z:) A4 3[Ss-Su(1:4) ,mim, Zs]; /N3 L T
FEWY (Xo) L FEFREUY) A7 i Bk 2 B (X,) L LR
Y TR CBRFEIY) (X)L S FEHE U IE T B 2 By (X,)
Foe SCHR[81 7 ik 4%, B A W AL U o 41 A DL
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FEZ A (DMSO ) il £ B BE 244 10 pmol/mL 454,
RIS S Ss Sa ) JiT W B2 4391 A 4.14.3.98.,3.84.3.54
4.52 mg/mL,Z, . Z,  Z: W o Fa Ve 5301l hy 4.34..3.76 . 3.60
mg/mL ;K5 /N SESR I L DMSO il £ i i 5 45 4
10 mg/mL (I 559 ; DMEM 853558 A= /N Il v (55
5] Gibeo A F] ) 5 il FE AR MR EE (3£ [ Fluka 24 A ) 5 Hxiat
SNy [ = oA, B b Ak T AR
1.3 ZRpatk

NFL 98 MDA-MB -231 40 i Bk . A\ FL IR MCE-7
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AU AT DR IS R 2R L
2 FHik
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ANFLERJE MDA-MB -231 4 itk . A FL AR & MCF-7
AN AR A FLIRIEE TATD ARSI & 10 %8 /N I
I . 100 w/mL 75 25 2 F1 100 w/mL 5445 % 1) DMEM 15 ¢
FETF 37 °C .95% R E 5% CO, HIIFA 55 3% , A0 i 4230
fAlAr it 2.5 /L BRAR B IE AAL A, RIS Fh A i iE 1 7
R
2.2 ERMEREEAESE XA N 20 AE 1L 5E K S SE A ) =

Fae BESCHR[15] 77 1% , BBORH B0 A 4 108 240 b 305 Ak o it
I BRLERE, 422 15X L0°AN/FLIT 28 BE $Fh 1 96 FLIG IR
Kig® 24 WA S8 W RE 5, SIS 4l B A 1.5.25,
50,100 pg/mL JT ¥ B i /N S SR B sl v R 1
5.10.50,100 pmol/L [ AR b A W AT U o 4 G5 B
PEXT HEZH i A DMEM 85 37 5 A ZH (PR XS D) 43 5]
A 1.2.4.6.8,10 pg/mL i B (OIREATE TR . A4
WPEBE 6 AL, /0 FAEF 24 .48 .72 h J5 37 e85 9 5L
LR £5 22 vk (PBS) 100 pL ¥t 2 3 , 35 PBS, fil A
10 mmol/L 1% il F& A i R £R 5 ¥ 100 wL (0.1 mol/L fifs i
G5 whe i 4, % 0.19% Triton X-100) , & 37 CHEH 2 h
J&  BEFLIMA 1 mol/L & A ALANIA W 10 pnL &k e i,
T AR SRS 405 nm I K AW G E (4) , B AR5 3 K.
T A ) 3 B A o 3R (B B A% (% ) = (1 — SEB0
SF-47 A /B X B2 -2 A {E) x100% 1. % I SPSS
210 FAF BB R B (ICs) o
2.3 A R AR A6 i 4 B B

/NI SEE SR B AR AL A B SE B0 4 R RN FLIR
Jii MDA-MB-231 1 MCF-7 4 Jifd,, X F1 X, A A4 5 1 e
FEY R 25 pg/mL, So Sy Syl Y T 2V FE 43931k 3.98
3.84 . 17.7 pg/mL; A3 U85 4H A WIS B0 24 % N\ FL IR
MDA-MB-231 FI T47D 401, Z, . Z, . Zs fIll A P Jo o e 5
4394 0.217.,0.94 . 51.8 pg/mL; BAEXT BEZH il A DMEM
Ri R s A2 EE A (PN BRI A2 2 pg/mL. |
WA B TR 24 .48 h i, 626 FA TRV T T Ak 40
Jid, PBS Vi, LA VK TR (1) 70% £, 1 3 mL, 4 “C[E & 1
h, PBS ¥4 2 K, JTA 0.2 mg/mL RNA Jif 25 Y {5 1 30

China Pharmacy 2017 Vol. 28 No. 10 - 1369 -



min, JITA 28T Ve B 20 mg/L B AL R RE , T F 30
min. S I 20 BELASCRG: RS it Xof 7L M9 440 e 1 R iy s
M, A [7] 43 ST 240 6T o5 L 492K FH ModFit LT 201 i ] 1 43
LT Sl s T
2.4 3 H Al AR A 0 4 B 2 AL A AR FE iz

NFL IR MDA-MB-231 i T47D 4il fifd #% /£ DMEM
RifR iR . ANSEA RN A A SRR Z, 2, Z: N
A ST 43 904 0.217.0.94 . 1.8 png/mL, B X BE 20
T DMEM K359, S A2 B2l (PR X RE) A SR A2 2
ng/mL. YEF] 24 h)5 , 2R R RO /L4 i, % PBS
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123(10 mg/L) I AR IC 16 4B, 2% )5 >4 0.14 pmol/L.
37 CHEE 30 min J5, PBS PR AN 3 ¥k, PBS E2:41 M,
It 2200 SRS 00 200 i 4 o 4 B FL A7 (38 & I8 1 Sy 488
nm, KZHPEK A 525 nm) .
3 #HR
3.1 INHEREY BRSNS BE T NFLRES
R 58 B 20

3B /N i S B Y Xe, X\ Xe X AT A8 G H 0 1
MDA-MB-231 4 fifl 34 58 , X AE A B 8. 5 5 Fh i f
A% MDA-MB-231 2l il (38 5 2947 — 2 Ak VE R, LA
SV P 5 58 5 75 5 R JE (100 wmol/L ) I 2 Fifr S5t 14 Bt o
PSR S\ Ss 2B H iR AR FH , L 264531 o0
94.8% .98.6% , HAE H R T 3P ARNE R K7 S1.S:.Ss
(HP 11243504 50.0% .60.2% .69.9% ) 3 3 B A A0 4540
AL Z AR F e

A FE X MCF-7 4 it A 3 BB 34 A — 2 A I VEF
4 PPN TR R A /N it S 2 O v DA X A P it 5 i B
Ak &9 DL S A F B o, Sa Ss T 7 5 Mk EE (100
wmol/L) T & Bt 42 5k (1% 41 1] 35 4 (4 ] >R 43 51 K
81.2% .92.1% ) ; 3P A B & vh DL ZoAE FH B ik o

ICs M ELER R 1,
3.2 INMHERBY BRSNS EAE 3T 4 E R
=]

3.2.1 /N SERE Y B A WU 5 % MDA-MB-231 Fl
MCF-7 2t it L HA R 52 g /NS 45 SR U A B iR Ak
Y5 MDA-MB-231 443 5I7E 24 h i, S BAPEXT B4
HOA, 4% S B0 2H Go/G A AN L 1] B 2 FRAIC, Go/M A4 i
LU A5 B I T 15 5 /N SEE A R LY R ERARAE 5 ) 5 MCF-T
AR EF 24 W, SRAMET RZE HLAS, 455256040 Go/G
0140 M H 91 S8 T v S SUT A A EL 451 B S AR AT 5 SR A2 I
W R B AR GIE R 25 R Wk 2,

3.2.2 /NS LA A X MDA-MB-231, T47D 4]
MO IAR s /N R 534 5 5 MDA-MB-231
TATD 443 VEF 24 b, 5 B ME G B4 P A, 4% 5206
2H Go/G A4 I B A5 B 2 R AIG, Go/M B 4 i B 9] B 8
1R s AR I FIRE A I VR 4 SR Lk 3.
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Fx1 PMHERBY BRESRSTEGIER48 WG
SHABEE) ICMEL R (x + 5, ng/mL, n=6)

Tab 1 Determination results of ICs, of Sinopodophylli

Fructus extracts, active constituents, constitu-

ent combination on cell after 48 h (x * s, pg/

mL,n=06)

4151 MDA-MB-231 MCE-7
B 0} e 2

JEzEEil 2127403 25.96+0.4
XA 14.01£0.1 2.67+02
X, 40 1.00+ 0.4 2.08%0.3
XA 0.62£0.1 1.26+0.1
X4 - 16.59+0.5
S4l 2.68£0.2 9.08 +0.4
S 41 21003 1.00+0.1
Sy 0.28%0.1 16.55+0.4
il 10.20+0.5 10.24+0.6
Sl 11.50 +0.4 2440£0.5
7.4 027402 0.11+0.1
7.4 272403 543404
7,2 127+0.2 0.74+0.1

" HR1C> 100 pg/mL
Note: “~"means 1C5>100 pg/mL
R2 NHERRYMRERASERA 24 h 53 MDA-
MB-231 .MCF-7 4 E A8 &0 ( %)
Tab 2 Effects of Sinopodophylli Fructus extracts and
active constituents on MDA-MB-231, MCF-7
cell cycle after 24 h( %)

. MDA-MB-23 1 4fl}ifd Ji 353345 MCE-7 41 E 143 i
Go/ G,y S G,/M Go/Gy S Gy/M
FAEEXTHRAL  56.07 40.24 3.69 65.55 1924 1522
Y70 6.01 3701 56.98 89.09 341 7.50
X.4H 7.58 4812 4429 90.10 248 142
pei| 9.57 3740 53.02 89.62 3.84 6.54
S 4 9.44 4995  40.61 90.18 379 6.03
S 8.39 4698  44.62 90.19 171 810
S 7.94 4996  42.10 90.24 6.07  3.68

x3 IHEBRHSEAEM 24 h /53 MDA-MB-
231.T47D 4aRa B BRI #208 (% )

Tab 3 Effects of Sinopodophylli Fructus active constit-

uents on MDA-MB-231 and T47D cell cycle af-

ter 24 h( %)

s MDA-MB-23 1 4fl}ifd 3537345 T47D A A

G/G, S G/M Gi/G S G/M
FHExTIRLL  45.72 39.25 15.03 71.29 19.17 9.54
v 3.07 14.53 82.40 6.86 17.15  75.99
Z 4 2.86 23.70 73.44 5.05 2256 72.39
7.4 2.34 20.90 76.76 453 18.05 7742
7,4 1.82 20.21 7197 3.97 1743 78.10

3.3 INHEB RS 4B A Xt £ R £ A A B F 45T 22 Ml
SN ER B G 20 2, ZAFE ] MDA-MB-231
TATD 4t 24 h 5, 5555 G AL (ML) 5 B PR REZH oA
I ¥ £, % 2¢O 4l i (M2) A1 L M >, 2R
MDA-MB-231 Fl TATD 4t g £ A [a] (1) /NS AT RO 324
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BVEFTT SR AR I H 5 52 B S e TS B A5 A
AN DO SRR M1 E I
&4 HEBRASHEN AZLRE MDA-MB-231
1 TATD ZBRR S AT (A IR PR AL A2 (% )
Tab 4 Effects of Sinopodophylli Fructus active con-
stituents on mitochondrial membrane poten-
tial in MDA-MB-231, T47D cell after 24 h( %)

i MDA-MB-231 i} t. T47D 4 A5
A5

Ml M2 Ml M2
FRMEX R4 6.62 93.38 2.43 97.57
{7 Hi 14.91 85.09 30.26 69.74
7.4 4237 57.63 35.92 64.08
7.4 38.32 61.68 34.66 65.34
Z:H 39.25 60.75 35.90 64.10
4 it+ig

AW FEAETT AW 58 T AE (Y Sty 38 2o 448 A 2
—UEI T /N SE S U 2R £ TR A /N S
FLIRIE A OO /N TE LR S BRZE I A3 5
FFE 5 FhA b 54, Hop 3R R 8 E AR S,
.l S 2 PR ZLAR IR AN M R I T i py A il A
F S X MDA-MB-231 4l Jifd 1% 41 il /5 FH £ 5%, S. I %
MCF-T7 4 it il VP et 5 S5 G S i 28 Ak 50 S.
S, 76 i W B (100 pmol/L) F X A FL AR %5 20 o
MDA-MB-231 Fl MCF-7 14 3 51 ¢ Bl ) %4 56k i) 410 o1 1
F o 3R RS 4G 43 B AR &5 B b & W e /N
SEZAF ) i F B A, e ZOoh 3R R R
FEAR 22N 2 ol S5 A7 B T 28 Bl 34— L9120 &
JS, X LR A R A A A i T B S . 4
SR /NS BT R B 3 2R S P i Ak
AP o] REE AN W VR AR R DAL T A
ROy HG 23 B I E

A FH S0 it %ot 3 AL s 20 L) B0 1 52 i A
[7) PRI AS ] S 560 o B3 S 6 2 P A A 4 B DL T, /N3
LB A BAARLE A )i MDA-MB-231 il MCE-7 41 fifg
Pk, A6 A W0 240 4 B B % 2 MDA-MB-231 1 TATD 41 g
¥R) o X TR A bk MDA-MB-231, X, . X. /% S,.S:.
S BBSY LA 20 Zo 2B K A BE i AE Go/MUH s 3L
RS AR TATD , & A USRI H G Z0 2o Z YK A R
HETE Go/M Y 5 1% FLIR I A vk MCF-7,, 32 50 K2 45
BARAL A PR 4 i BRI 7E GGl . /N SESREUY) A
B T 53 21 A5 %o AN [i) 1 2L R A 40 o i) 1 = A 1) 5
Wi AN 7], 25 A3 RO 53 216 ¥ REFE AR MDA-MB-231 4t it
HTATD A AR AR B A7, FLARYE RIMLTIAG itk — 2
5%
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