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Total alkaloids from Solanum lyratum regulates apoptosis and cycle of A549 cells through VEGF related pathways

HAN Lin, SUN Cai—xia, WANG Jian—nong*

(Beijing Key Laboratory of Chinese Materia Pharmacology, Institute of Basic Medical Sciences of Xiyuan Hospital,
China Academy of Chinese Medical Sciences, Beijing 100091)

Abstract: Objective To investigate the effect of total alkaloids from Solanum lyratum on apoptosis and cycle of A549
cells based on VEGF related signal pathways. Methods Control group and three experimental groups were seted up,
cell cycle and apoptosis were tested by flow cytometry, protein levels of PI3K, Akt, Ras, MAP2, VEGF were
examined by Western blot. Results The result of flow cytomeiry showed that, total alkaloids from Solanum lyratum
arrested the cell cycle at G2 phase , and induced A549 cells apoptosis in a dose-dependent manner, especially early
apoptotic cells. The result of flow cytometry showed that, total alkaloids from Solanum lyratum both down-regulated
protein levels of PI3K, Akt, Ras, MAP2, VEGF, and relative protein expressions in middle and high dose groups
were extremely significant differences compared with control group (P <0.01) . Conclution Total alkaloids from
Solanum lyratum could induce A549 cells apoptosis, and cell cycle arrest at G2/M phase through VEGF related signal
pathways.

Key words: total alkaloids from Solanum lyratum; A549 cells; VEGF; apoptosis; cycle
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Figure 1  The result of cell cycle by flow cytometry
R2 BHEZWEXT A549 ARLEAT R (v +s, n=3)
Table 2 Effects of total alkaloids from Solanum lyratum on apoptosis of A549 cells
15 Al mge L ERANE03)%  AMBECEQDG  WBARAT 0% R R(4)% BT R(Q2+04)%
X R4 - 96.1+10.0 0.6+0.1 0.7+0.1 26+0.3 32+02
HIERBEAEA 50 737+9.17 20£02" 11.0£09™ 133+18" 243217
FEMBP AR 100 51659 5106 141177 292+1.9" 433+49"
[BEE =% el Y} 31.6+4.0" 46+04" 173413 465+50" 63.8+7.5"
VE: SXPERALEE, TP<001,
1107121 110712-2 110712-3 110712-4
2 Q2

T

T

&o_ 3

& =3

NE ;’f‘ Q4
3 3 «] .14 I”‘S ! ”1‘ «] &
10 10 10 W0 10 10 10 0
annexin ¥ FITC-H annexin ¥ FITC-H annexin V FITC-H annexin ¥ FITC-H
X HEZH 72 2 f=brilie

&2

Figure 2 The result of cell apoptosis by flow cytometry
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Figure 3 Effects of total alkaloids from Solanum lyratum on PI3K, Akt, Ras, MAP2, VEGF protein expression of A549 cells

ToR 5 RZ HI BB A L, AR Al
PRI E (5REA L, P<0.01), HEHHEMK
ok

AT 122 5 ZRMER s EILE , BAT 20
AP, RAE TR R S . T
IR 245 P38 o 155 4 ) SR L R 9 1 3k 4 g
AR, I A KN VEGEF W H A 82 115
ST, AEFE AT bR TR A s A
o VEGF fEVF 2 MM A 2 m K-k, AbF
AR IR AN S | & T4 A=, VEGE J A
VI ZAR A AE R S AR T Rk T, i
AR P I LA ) A o AR T I P TR Sk 4
JFETE T AIRBUE S SRR RE T, SR g AT A
WagE, HEShIbRRETE It . 1 VEGF TS, W&
BEHIN T A0 PR T %825, Y Western Blot 45 4
AIAEH, FASERBEAINA T T4+ VEGF & 1Y
ik, (SXHRL4N, P<0.01), EWHET# 'S VEGF
HFIRFRIBAEIE, PRI 0 S 1o 1 450 I k15
T B A

T ARILSS e, FETRGEE T VEGE M A
{55 4, f35 PI3K. Akt. Ras. MAP2. Ras/MAPK
T 3% FN PI3K/AK 37 2 B A7 A 15 5 1) 44t J PN 3 5 1)
WEEE, 5 VEGF N TR R, S5 AH
B JAT- A SRR, FEMR 0 R AR R R
SLEVEFT, T PISK/Akt 348 A0 35 Ak 7] 75 S 40 o
JEPEBET R Jrb g A A 0, e AS TR) A 41 2 7R
AL A . ARFEPSEEAAE R, 120
FIA EAE 2150 I B R BRI B B, X 88 b
JAMHRIT Jr SRR AL T B BSIRIE . DL AS49 Ry

WEFE X 5, 13 S0 Y Jin A fl PI3K, Akt, Ras,
MAP2 % 119 #2357 VEGF AH[R], Y280 T 0t
o BLAE A549 A iX 2 5 VEGF A5G {E 5l
BT, VIR A T — AR, A
VEGF, PI3K. Akt. Ras. MAP2 {154k, M
AR A AR, TR S R A T
5 JEHABE A

HEDNF AR i =, 52 8 Wb
G RIS IAEF . EARBRIE, 11360 T i 5
AS549 4 MR JR T K JRUIBE AR R ML O] RE S
il £ 75 PI3K. Akt, Ras, MAP2 Z{5 5 S 7E N MY
VEGF {55 B 136G 0 A 56 o BT R4 T4 P9 AH 53K
ESHGIE, DASCEIRIZRIHLERT, M A SetE—n
WFSE RN BT BT IR 245 40 25 0 B S

Sk :

[ AR, PFaete, SR80, . ASUKERPIX A SGC-7901 4i i
T- 52 bel—xI/bid FakMFEMI)]. FALZE, 2008, 30(12): 1744-
1748.

[2] Wibss, FM8IE, FA, & AERREYIES A EE SGC-7901 4
HE A T B R T AR DGR AR I S LT P B 2GR,
2008, 10(7): 137-138.

[3] Guan Y, Zhao H, Yan X, et al. A study on anti—tunour effect of
Solanum lyratum Thunb Extract in S180 tumourbearing mice[J]. Afr J
Tradit Complement Altern Med, 2013, 10(5): 345.

[4] Z=0F. TR3/Nw77 P ML ERIEH . THRERTSED]. AR,
2015.(%#rig30)

[5] Er, JoUfEmn, BN, 4%, 1S SRR A W mRoet A 4 i
A549 BREUH R R P 2T AL (). P22 SIRIRZG BE, 2013,
24(5): 469-472.

(6] MER, Ealtge, MUFERT, . 19§ B AR/ BUTHE 20



P H B RGE2016 57 AF 27 A5 44

+519-

H22 B AR K 2GR o)), B2 E B2 25, 2013, 24(7):
1593-1595.

[7] Ak, Sk, PVEEE, S PSRBT/ Lewis Filifia 20 RS At
AR IEIE L P22 5K R, 2015, 26 (5): 573-
576.

8] FatfR. — R IR L A iFE LW Hmesyw . b,
201110276477. 9[P]. 2012-01-18.

[9] FEh, Bhy, sk, & AR RREIEA A PE P
Ze, 2014, 39(3): 453-456.

[10] Weiger TM, Hermann A. Cell proliferation, potassium channels,

polyamines and their interactions: a mini review [J]. Amino Acids,

[L1] LA, MRBETE. b2 % & i 4 i & e R2 0] 4%, 2011, 33
(11): 1185-1190.

[12] B, /0%, DK K. Biglycan N2 VEGF X4 179 41 a4 5
JAT-RE IR Koy AL R, 2014, 20(6): 471-
476.

[13] 2% 5%, HIF-1 o Fl VEGF 7EAE/INAH Ml T 2R3k Bl R & D).
THLERIRAE, 2015, (CARIES0)

[14] ZeiboR, ¥F) 8, AGCE, 4. PI3K /Akt #I5] CCT128930
LN S R A Y U R KA S M ot ) L Al S
HleFiE e, 2012, 28(10): 1413-1416.

(%35 )

2014, 46(3): 681-688.

SRR BALB/c-nu /N R A549 FiEEE B M E(E A R EM IR E
MRS, Fhhah, Ak k()M b B2 MR BB AL, 1A T 510405)

HE. BR AT &S AR5 3 st BALB/c—nu #28 R, A549 JiJ5 b 55 4 K B AEAS 04 29460V R 5t 4R & 3 B4k
AE R . FiE MERRR ASA9 WAL B ALR, RALY A G IR AR B AR Oy 41(15.5 g-kg ! d ),
HEE RS 21d, WEAE 3 RMNKEFBREKAR; 21 RBBRAAL DR, FIRBARNBGE, L0055 %,
FHPAFALR, B R UM R B AL AR, AR A IR A SRR sk A AR M B R EMT AR &4
BAREET RO AL, BR HARFEFANBREKARD TBE(P<0.05), AR EHFEDRGHBEH
DT RAL(P<0.05), #ATREFTEITHBEL 27.6%, RTHLRFEFT I B A RF—CWRER. &
AT P S HBET N RS TABA (P<0.05), L&EHBpH 5% 39.6 %, 7@ AR ERA T
BRI A RIRANE R BT, HATRE S ABIRALR Y L AR EE G E-cadherin B AT B AT & (P<
0.05), " EMT %4247 &% & vimentin #= fibronectin ¥l & F 5 (P<0.05), &7 H A% HE 7 7T#4) EMT 69 8 4,
Mo AR I b fEL 0942 2 45 A5 8k . SR AL R R 7, HATRHF 4149 GRP78. smad2/3, SRC. P38,
ERK. JNK &) & ik 2 L BB AL A2 E ¥ BT BT B (P<0.05), 37 5 A k5 7 176 A 78 £ K & 3 39 4]
EMT #97E A T4 5 3 % 2.5 374] GRP78. smad2/3. SRC. P38. ERK. INK ¥ 5 &G H £, &t HABE
o VT A B A 9 fm A0 £ K SR Ap b AR 09 254, H AR B B LB B KR me EMT A AR X, &
AR HF T T AT % 32,5 0937 %) GRP78. smad2/3, SRC., MAPK %425 i@ 28k LI EMT 6932 454E A

K BARF T AS49 mih; MEEAS LR R

hESES: R2855  XEIRER: A XEHS: 1003-9783(2016)03-

doi: 10.19378/j. issn. 1003-9783. 2016. 04. 0

Effects of YiQiChuTan Fang on inhibiting BALB/c—nu nude mice—A549 lung cancer metastasis and mechanism research
CHEN Chang-ming, SUN Ling-ling, LIN Li-zhu

Department of Oncology, First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou

WiEHEE: 2016-01-14

EE®N: BREM, 55, MEuiged, W55 MR mmIR ST, Email: 237759950@qq.com, SMIRMEHE . PRuNEk, Zo, Mt #dz, oF
FEO7IA] s g B R S AR FSY . Email: lizhulin903@139.com.,

EEWE: HERARREIS(81273963) 5 | AE HIRBI2ARE4 H 50 H (S2012020010886 ) .





