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Effects of Apoptosis of Sophorae Radix on Human Gastric Adenocarcinoma cells
Bora Lim, Hee Jung Lee, Min Chul Kim, Hyung Woo Kim', Byung Joo Kim
Division of Longevity and Biofunctional Medicine, ‘Division of Pharmacology School of Korean Medicine, Pusan National University
Objective : The purpose of this study was to investigate the anti—cancer effects of Sophorae Radix and the effects
of 5—Fluorouracil (5—FU) in human gastric adenocarcinoma cells (AGS).
Method : We used human gastric adenocarcinoma cell line, AGS cells. We examined cell death by MTT assay and
caspase 3 assay with Sophorae Radix. To examine the inhibitory effects of Sophorae Radix, cell cycle (sub G1) analysis
was done the AGS cells after three days with Sophorae Radix. The reversibility of Sophorae Radix was examined on

one day to five days treatment with 100 pg/ml Sophorae Radix
Result : Sophorae Radix inhibited the growth of AGS cells in a dose—dependent fashion. Also we showed that Sophorae

Radix induced apoptosis in AGS cells by MTT assay, caspase 3 assay and sub—G1 analysis. Sophorae Radix combined
inhibited the growth of AGS cells compared to Sophorae Radix or 5—FU alone. After 3 days

with 5—FU marked
control group.
cells and developing therapeutic agents against gastric cancer
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treatment of AGS cells with Sophorae Radix, the fraction of cells in sub—G1 phase was much higher than that of the

Conclusion : Our findings provide insight into unraveling the effects of Sophorae Radix in human gastric adenocarcinoma
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(Figure 1) Effect of Sophorae Radix extract on cytotoxicity in AGS cells,

AGS cells were incubated with Sophorae Radix extract as indicated dose (ug/ml). Aft
measured by MTT assay as described in materials and methods, The values are expressed as percent (%)

column represents the mean + S.D. */~0.05, **/0.01.

er 2 days (A) or 4 days (B), cell viability was
of control and each
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(Figure 2) Sophorae Radix extract induces apoptosis in AGS cells,
Caspase 3 activities measured by enzyme assays, The specific activity was obtained from three samples per group, CTRL: AGS

cells, */0,05, **/0.01,
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(Figure 3) Sophorae Radix extract leads to increase apoptosis in AGS cells,

AGS cells were incubated with Sophorae Radix extract as indicated dose (ug/ml). Aft

er 2 days (A) or 4 days (B), sub—G1 peak

was measured by FACScan as described in materials and methods, The values are expressed as percent (%) of control and each

column represents the mean + S.D. */~0.05. **/(0.01,



BEBREEM T E 5188 15R(E% 345%) KOREA JOURNAL OF ORIENTAL MEDICINE Vol.18 No.1 2012

W Control
@ Sophorae Radix Extractremoved

A Sophorae Radix Extract
120- P

___j——*-ﬁ"'i"’i_#;
904 i\ e —-F"'_S'_'———'—f:’-’s!

Y

L&

60 - \

MTT absorbance (% control)

30 L] L] L] L] L] L]

Incubation Time (days)
(Figure 4) Reversibility of effects of Sophorae Radix extract in AGS cells,

Closed squares, control group; closed circles, Sophorae Radix treatment for 24 hours followed by replacement with Sophorae Radix free medium;
closed triangles, Sophorae Radix treated group, */20.05. **/0.01,

Table 1. Effects of Sophorae Radix Extract (SR) and/or 5-Fluorouracil (5-FU) at
varied concentrations on growth of AGS human gastric cancer cells after 3 days

of treatment

SR + 5-FU Inhibition rate (%)
Control 0

SR (50 pg/ml) 1

SR (70 pg/ml) 30

5-FU (3uM) 12

5-FU (10uM) 61

5-FU (3uM) + SR (50 pg/ml) 35

5-FU (3pM) + SR (70 pg/ml) 69

5-FU (10uM) + SR (50 pg/ml) 85

5-FU (10uM) + SR (70 pg/ml) 97

4, 14 NE FAAQA a9 7194 5. AT} 5-Fluorouracil®] A|Z FA]of w|Z|+=
R

a2to] AGSHIES] Z2] oA 2hg-90] 7}9IAS 1)
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/mls A7FEA Ald adZ F 7oz o]
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3UA = HE 49A AAT] MEAAE F 5 %
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AlZ7F @A) ottt o]Hd A3 Ato] EETS

He @Aade & 4 Ak (Figure 4).
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OIA| fletMlzo| A 1ate| MEAIE ST

N, a1#

FEluhefell A 1988 =R E A A
A1E AA8HA =, 1 5 9199
Axlaroll A= AR AL Q= S0l of
A FolME 7P B W E Skl 3l

A9 o T W= kekRte] 23% (FAF 24.7%,
A2} 17.3%)7F 919t $kAb= Baret), v st Ase
5401 tjF-ito] 40~60toluy 20d]9] 42 Alg
SollA LAY BE 3% 71 HH FRp A ofzp
B} 2= =) =T oke] HE-S 9)a)o]
7158 o AR ofue} A} AFE v oR
theFg Xzl e o] Qo) Sl whit v e
HEEI Qo 1 G759 o AR o= st
ole] 71 EA-o] oprE 1 Yk whebA Fakgol
A2 A28 AANE et wmeo] AlEE AL gk

E55 9K Fol(Sophora flavescens Aition) = 33}

(Leguminosae)dl] £38t= thdAy ZEAEZ it

2oy o
s

S} H Jo ol
e
H

o
o
o

olgfar F-2u v} Ao AAYsc) sheAl=
T2 A9 "7l #e]E 14} (Sophora Radix) o]}

3t} pARS- oﬂx% E1 zf]—ﬂ}o]]/q :@lu‘r 7}21 ureﬂ 3
o]k, g, T-SA YEEOE o]il |
HIZE OFA| 2 o]-§& o] gfom, Wl o] oA
AEAAOMERE ), S0, 407 2 AAEE) 59
gl AR gk 2|3 3] A9 AgAIALeE,
A% 7t 5] 5 Aol dAs 98-Stk A
7 4Rl ake] Ao 2= alkaloid, flavonoid,
saponine®”’ 5o] &#7] Qlr}, gk thakdh A}

o A

r°*'

R &= of AW Al 32 A xanthine o] 3 A E5d&
ol 219 2 glog 2.9 2 glodz= 2.9 W y)H n)aYEo]
A4 EH* Ho] B ET ek e, 7,
T = 5 U QA EFE o2 ek 24 9]
A A7 o) ol A3 Qlom], SHAIE AP F, 54
Axl, B¢ A4 oA 5 thFd 2 /1A B3
Fade 2 Ao FAn YoB?
aptell o3k 919t AlEFFol M) ks of ] =il A
HojSRal Gt} k-0l A o] A1 9] 9hAl 2ol A

Lt} 5-FUS) ¥85FelA s} 5-FUTe] W%
FoIAEY AT AFEEIE FA dskal, =4

F5 AEE gaAle e ugeh? wd
SGC-7901 217t 19t AlEFel| M= a4t o3k &kt
gyl autophagy @X%= M4 YElY apoptosis2t
gelaate] 710 = AAEITE MKNAS Ao A=
NF-kB, XIAP, CIAP, ¢} p-ERK ]z o] 314}t
oAl WAG LT} Wk dS B o)t
@7de] apoptosisell &k A EAPE] F83F 9
3 Ao Azbe 3 k) wak A A E A
2t o8k gorazirl Ho we A

HoAqto| A= aatol]l o)k 9k MEQ AGSAHIE
oAl AR FA HokTh 293 4950
Sk oEA o= ute] o8l AGSAHIEZE APEE =
a3%E Hoka (Figure 1), caspase 33 sub-Gl
analysis& &3all4] A3 AFEel| apoptosis7F #of S

o = AU (Figure 29} 3). & aL4tel] o3k A2
=230 7k do] EAghE: FR1eklaL (Figure 4), a4}
5-FU9te] HEFol & 5-FUT FoiA] B} £ o Lk
A2 APEE &9l 5} (Figure 5). ¢o2 o
WA 7)e]] gl argtel] o]k AlEAPEe] e EAE
A7 of) oln, TheFgh M3z} o] 2 F2 7t Al EARE
Fofgths Bt glong o|RFRY IS
AT 47 O]E}.

0 So] Mg Falol| o3k FotA|ote] HeFolw
QJobMEFQ] AGSOlAE  cisplatin, MKNo| A=
Doxorubicin®l gt M3 A}E g 37} gLg-S &9
SIQlTh 3 F=ellA e ié} He ol Bk 3hekA| 9o

ANA

o

o

Lcﬂ-xﬂ o =

1. Van Cutsem E. The treatment of advanced gastric
cancer: new findings on the activity of the taxanes.
Oncologist. 2004; Suppl 2:9—15.



BEBESTIRANE $18% 1558

2.

FAES A =

B 345%)

Lin J, Beerm DG. Molecular biology of upper
gastrointestinal malignancies. Semin Oncol. 2004;
31(4): 476—486.

P, B4, A, B 234
F99 318423k DPPH Radical 27 24, a4
g A]. 2003; 32(5): 733-738.
greFRAAFILA A %Lﬂ FHoFARhE 57} SHEAF 1996.

ki boEAg. 19865 314—316.

i

6. Kee CH. The Pharmacology of Chinese Herbs. CRC

10.

11.

12.

13.

14.

15.

. 3FA]4;, Al%E3) Listeria monocytogenes®

Press 1993: 63.

OB, W, A5, AeA, WS 14 oY
E

OMAEO|E FEERFH Fa=dY

2001; 45: 587-590.

1999; 43: 419-422.
Z4) oAl
WAL BUT W D4 ofEe 2380 B2 A,
Sk 2] Z 318} 3] 2] 1994,26:539—545.

Ma L, Wen S, Zhan Y, He Y, Liu X, Jiang J.
Anticancer effects of the chinese medicine matrine
on murine hepatocellular carcinoma cells. Planta
Med 2008; 74(3): 245—251.

Yu HB, Zhang HF, Li DY, Zhang X, Xue HZ, Zhao
SH. Matrine inhibits matrix metalloproteinase—9
expression and invasion of human hepatocellular
carcinoma cells. J Asian Nat Prod Res 2011;
13(3): 242-250.

Li H, Tan G, Jiang X, Qiao H, Pan S, Jiang H,
Kanwar JR, Sun X. Therapeutic effects of matrine
on primary and metastatic breast cancer. Am J
Chin Med 2010; 38(6): 1115—1130.

Liu T, Song Y, Chen H, Pan S, Sun X. Matrine
inhibits proliferation and induces apoptosis of
pancreatic cancer cells in vitro and in vivo. Biol
Pharm Bull. 2010; 33(10): 1740—1745.

Han Y, Zhang S, Wu J, Yu K, Zhang Y, Yin L, Bi
L. Matrine induces apoptosis of human multiple
myeloma cells via activation of the mitochondrial
pathway. Leuk Lymphoma. 2010; 51(7): 1337—1346.
Dai ZJ, Gao J, Ji ZZ, Wang XJ, Ren HT, Liu XX,
Wu WY, Kang HF, Guan HT. Matrine induces

16.

17.

18.

19.

20. &

21.

22.

23.

24.

25.

26.

27.

KOREA JOURNAL OF ORIENTAL MEDICINE Vol.18 No.1 2012

apoptosis in gastric carcinoma cells via alteration
of Fas/FasL. and activation of caspase—3. J Ethnopharmacol
2009; 123(1): 91-96.

Jiang T, Zhu Y, Luo C, Lu X, Zhang W, Qiu F,
Huang J. Matrine inhibits the activity of translation
factor elF4E through dephosphorylation of 4E—BP1
in gastric MKN45 cells. Planta Med 2007,
73(11): 1176—1181.

Huang S, Fan W, Liu P, Tian J. Meta analysis of
compound matrine injection combined with cisplatin
advanced gastric cancer.
2011; 36(22):

chemotherapy for
Zhongguo Zhong Yao Za Zhi.
3198-202.
Argol, ggol, $2E, A d
Al A mA= A
2010; 25: 466—470.
AW, AAA, SAE, FES)
A Az WA= G R WaReke]A] 2004;
25(2): 202—-213.
A AT AR, Ags 7145 7)4H). 3heko)
A5, ASEIAL 19955 414—416.
Woo ER, Kwak JH, Kim HJ, Park H. A new
prenylated flavonol from the roots of Sophora
flavescens. J Nat Prod. 1998; 61(12): 1552—15554.
WA, olog, Aol AUt Tt I FEE0
XO/HXol| &J3) A4 ahfajA|ze] xle FHD).
A E A 2003; 17: 549—552.
H/\Q]- 71—71 ‘,,] 001 "I/Kl- nﬂE]—-Q == %_,] tﬂ::r}-
o] #t At 7]t 20005 18 111-114.
o=

9RE TG4, BE. ] LAY

oFel .

150 135—148.
EISS LS EREX-R( Y

o, Tt

Hxzol M ajH n]P&
g}3]2] 2002; 26: 464—472.

v}

AEd. 24

o] B AT
997; 5: 503—507.
Hu MJ, Zeng H, Wu YL, Zhang YP, Zhang S, Qiao
MM, Fu H. Synergistic effects of matrine and

4
>

oo

k=

o B T
19

odt

[e]

3

2,

=)

5—fluorouracil on tumor growth of the implanted
gastric cancer in nude mice. Chin J Dig Dis 2005;
6(2): 68—71.



28.

29.

30.

31.

OIH 2l2tMzOA Dato] MEAMEF D

Zhang J, Li Y, Chen X, Liu T, Chen Y, He W,
Zhang Q, Liu S. Autophagy is involved in
anticancer effects of matrine on SGC—7901
human gastric cancer cells. Oncol Rep 2011 ;
26(1): 115—124.

Luo C, Zhong HJ, Zhu LM, Wu XG, Ying JE, Wang
XH, L WX, Xu Q, Zhu YL, Huang J. Inhibition of
matrine against gastric cancer cell line MNK45
growth and its anti—tumor mechanism. Mol Biol
Rep 2011. In press.

Zhang P, Wang Z, Chong T, Ji Z. Matrine inhibits
proliferation and induces apoptosis of the
androgenindependent prostate cancer cell line
PC—3. Mol Med Report 2012; 5(3): 783—787.

Aol gdol, &, AT, D, ABF Tt
QAA YA mA= AR Foe et A
2011; 25: 466—470.





