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Stellera chamaejasme induced apoptosis of HL-60 cells and
regulated expression of bcl-2 protein in SGC-7901 cells
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XU Lidting’, LIU Sheng’
(1. Department of Chemistry, Zhejang University, Hangzhou Zhejiang 310027, China; 2 Department of Pharmacy,
General Hospital of Lanzhou Command PLA, Lanzhou Gansu 730050, China)

Abstract Object To explore the antitumor mechanism of Stellera chamaejasme linn. (SC). Meth-
ods SC containing-serum ( SCCS) was derived from mice pretreated with different doses of SC. Cultured
human leukemia HL-60 and human gastric adenocarcinoma SGC-7901 cells were used. Inhibition of prolif-
eration was measured using M TT assay. Morphological assessment of apoptosis was performed with fluo—
rescence microscope. DN A fragmentation was assessed by agarose gel electrophoresis and flow cytometry.
Expression of bcl-2 protein was measured with immunohistochemistry. Results Exposure of exponentially
growing HL-60 cells to mice serum containing 1% SC (pretreated with SC 3, 6, and 12 g/kg) for 48 h re—
sulted in growth inhibition in a dose-dependent manner. Typical morphological changes of apoptosis and
DN A fragmentation in HL-60 cells were induced. “ Apobodies’ in the apoptotic cells were observed, “lad-
der” pattern of agarose gel electrophoresis of DN A from these cells was revealed, and the percentage of
apoptotic cells with fractional DN A content increased from 11. Po to 57. 4o . Treatment with SC contain-
ing serum decreased the percentage of SGC-7901 cells of bcl 2 protein positive expression from 78. 3% to
32. 9% . Conclusion SC could induce apoptosis of HL-60 cells and decrease the expression of bcl/-2 protein
of gastric adenocarcinoma SGC-7901 cells.
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Stellera chamaejasme Linn. ( SC) used as a
Chinese herb medicine is the radix of the plant S.

. 4] .
In our previous work , 1t was

chamaejasmem.
found that SC inhibited growth of transplantable
mouse tumors, sarcoma 180, hepatic carcinoma
HePS and lung carcinoma Lewis. In vitro, the
Stellera chamaejasme containing-serum ( SCCS) of
mouse exhibited remarkable inhibitory effects on
proliferation, clone formation and incorporation of
[H] deoxythymidine into DN A of mouse leukemia
Li2io cells. In order to obtain further insight of its
mechanism of antitumor activity, this study is fo-
cused on whether SC could induce apoptosis in hu-
man leukemia HL-60 cells and regulate expression
of bcl2 protein in human gastric adenocarinoma
SGC-7901 cells.

1 Materials and methods

1. 1 Reagents SC was purchased from the De-
partment of Chinese Herb M edicine, Lanzhou Cen-
ter of Drug Supply and its authenticity identified
by professor Xie Jingwen. 3-{4, S5-dimethylthia
zol2-y1]-2, S+diphenyltetrazolium bromide (M TT)
and RPM I-1640 medium were the products of Sig—
ma.

1. 2 Preparation of SCCS 200 g SC coarse pow—
der was extracted with 500 mL water at 100C for
30 h, cooled and filtered. The filtrate was concen—
trated to 200 m L to give the SC extract. 40 mice
were divided into four groups, and treated orally
with the SC extracts at doses of 0, 3, 6, 12 g /kg
respectively. After 2 h, blood of mice was collect—
ed under aseptic condition, and the SCCS was ob-
tained by centrifuging (1 000X g for 10 min. ).

L. 3 Cell culture and dmug treatment Human
leukemic HL—60 cells and human gastric adenocar—
cinoma SGC-7901

cells were purchased from

11. Po

HIL-60 SGC7901 , MTT
,DN A
SC 48h , HL-60
DN A
57. % ; SGC-7901 bd -2
s bel-2

’ ?

: 0253- 2670(2001) 12- 1097- 05

Shanghai Institute of Cell Biology, Chinese Acade—
my of Sciences, and maintained in RPMI-1640
medium supplemented with 100 heat-inactivated
calf serum, penicillin 100 k U /L, and streptomycin
100 mg /L in a humidified atmosphere containing
o CO2at37C. Ex ponentially growing cells (<
10 cells /L) were exposed to 10% SCCS derived
from mice pretreated orally with different doses of
SCCS for 48 h. The cells were harvested by cen-
trifuging at 200X ¢ and washed with BPS.

1. 4 Cell growth and morphological assessment
Cell viability was determined by M TT assay. For
observation of chromatin condensation, cells were
stained by 47 6-diamido—2-phenylindole hydroch—
loride®’.

ing some cytoplasm that appeared as “ dots” under

The condensed chromatin parts contain—

fluorescence microscope were called as“ Apobodi-

ed .

1. 5 Determination of DN A content by flow cy-
tometry. The DN A degradation of apoptotic cells

was determined directly by flow cytometrym-

Briefly, the cells cultured with SCCS for 48 h were
washed twice with PBS and fixed in cold 70%

ethanol for 24 h at 0 C~ 4°C . After removal of
ethanol, the cells were incubated in PBS containing
RNase A 50 mg /L at 37°C for 1 h and stained with
10 mg /L propidium iodide ( PI, Sigma) at 37°C for
1 h. Distribution of cells with different DN A con-
tents was determined on flow cytometry ( Becton
Dickinson). Apoptotic cells were calculated by de-
termining the percentage of cells with a DN A con—
tent less than that of Gt phase.
1.6 DNA gel electrophoresis After 48 h incuba-
tion with SCCS, fragmented DN A was analyzed by

electrophoresis. The cellular DN A was extracted,

dialyzed and electrophoresed in 1. 8 agarose gel.
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DN A was visualized with ethidium bromide.

L. 7 Bcd-2 immunohistochemical analysis The
SGC-7901 cells grown on coverglass were treated
with SCCS for 48 h. Washed with 0. 01 M PBS
buffer twice, the cells were fixed with acetone con—
taining % H 02 at 25C~ 30°C for 20~ 30 min,
then washed with 0. 01 M PBS 3 times, and incu—
bated with anti-ba/ 2 protein mouse monoclonal
antibody (1° 40, Boehringer Mannheim) at 4°C
for 24 h. After washed with 0. 01 M PBS 3 times,
200 for 30
min, Vector), avidin-biotin complex (1° 100 for
45 min, Vector)., and DBA were used. Finally,
the cells were dehydrated with absolute alcohol,

biotinylated goat antimouse Ig G (1°

cleared in xylene, and then cover-slipped. The
percentage of positive cells was independently as—
sessed in blind fashion by two pathologists (2 000
consecutive cells in each sample were counted).

1. 8  Statistical analysis Data were expressed as
xt s and analyzed by ttest.

2 Results

2.1 Cell growth—nhibitory effect A dose-depen—
dent inhibition of HL-60 cell proliferation was
found after treatment with 1% SCCS for 48 h
(Tab 1). IGo was 6.5 g/kg (the doses of SC were
preadministrated orally to the mice for 2 h).

Tab 1 Effects of S. chamaejasme (SC) on proliferation
and apoptosis in HL-60 cells, n= 6 wells (X 10’
cells/L, 200 L/well). The cells exposed to 10%
SCCS derived from mice administrated orally with

SC for 48 h. xts.”" P < 0. 01vs control

SC (g/kg) MTT( Asso) Inhibition (% ) Apoptotic cells (% )
0 1.38E 0. 05 1.7
3 0.97£ 0. 08 ° 29.7 27.3
0.65E 0. 05 * 529 39.6
12 0.36= 0. 04 * 73.9 57. 4

2 2 Cell morphological assessment After treat—
ment with SCCS for 48 h, the“dotted” chromatin
in HL-60 cells, which was condensed chromatin
and divided into “ Apobodies’ appeared in a large
cell subpopulation under fluorescence microscope
(Fig 1).
23

trophoreses of DN A extracted from HL-60 cells
treated with SCCS for 48 h revealed a“ ladder pat—

DN A fragmentation Agarose gel elec—

tern ( Fig 2).

A B

A—ontrol; Bells exposed to 10% SCCS of

mice administrated with SC 12 g/kg for 48 h

Fig 1 Fluorescence of HL-60 cells
stained with AO, X 200

A-DNA marker; B-vontrol; C—cells exposed to 10% SCCS of
mice pretreated with SC 3 g/kg D-with SC 12 g /kg

Fig 2. Agarose gel electrophoresis of DNA extracted
from HL-60 cells exposed to SCCS for 48 h

2.4 DNA degradation Apoptotic cells were dis—
tinguished by their fractional DN A content less
than that of Gi phase, while the nonapoptotic cells
were classified as Gi, S, and G2/M phases of the
cell cycle. After exposure of HL-60 cells to SCCS
for 48 h, the apoptotic cells increased from 11. o
to 59. 4% (Fkig 3, Tab 1).

The changes in cell cycle distribution of the
cells treated with SCCS appeared that cells in G2/
M phases increased in a dose-dependent manner,
and cells in Gi and S phases decreased gradually.
2.5 FExpression of bcl 22 protein  SCCS decreased
the expression of bc/ 2 protein in SGC-7901 cells
which had a higher expression of oncogene protein
(Fig 4). Along with the increase of SC dose, the
percentage of positive cells changed from 78 3% to
32. % (Tab 2).

3 Discussion
It was known for a long time that S. chamae

jasme (SC) was used as an antitumor herb
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SC CS of mice

Fig 4. Bcl-2 protein expression of HL-60 cells treated
with SCCS of mouseX 400. The protein was
detected by immunohistochemistry

Tab 2. Expression of bcl-2 protein in SGC-7901 cells

treated with SCCS of mouse for 48 h. n= 4 sam-

ples (2 000 cells were measured in each sample) -

xts. " P<0.05 7" p<0 0lys control
SC (g /kg) Positive cells (% )
78. 30t 5.5
3 60. 24+ 7. 3
44. 30 3. 17
12 3294 3.6

medicine in China. In clinic, the water extract of

SC exhibited a marked antitumor activity against

" However,

many leukemia and solid carcinoma
its antitumor mechanism has not been fully eluci-
dated. In recent years, we have studied the antitu—
mor effects of SC on the growth of transplantable
mouse tumors in vivo and the proliferation, clone
formation and the incorporation of ['H] de-
oxythymidine into DN A of tumor cellsin vitro, es—
pecially by the methods of serum —pharmacology. It
was found that the extract of SC inhibited the
growth of transplantable mouse tumors, sarcoma
180, hepatic carcinoma HePS and lung sarcoma

**1 and the SCCS of mouse exhibited in-

Lewis ’
hibitory effects on proliferation, clone formation

DNA contents, determined by flow cytometry. of HL-60 cells treated with SCCS of mouse for 48 h

and incorporation of [H] deoxythymidine into
DN A of mouse leukemia Lo cells™!, which sug—
gested that the inhibitory activity was directly a—
gainst the growth of tumor cells as one of its main
antitumor mechanisms. Our another experiment
showed that the polysaccharide extracted from SC
had a remarkable improving effect on immune

function inhibited by CTX in mice®’.

ment with this polysaccharide,

After treat—
the thymus of
mice, delayed hypresensitivity and the proliferation
of mouse splenic lymphocytes activated with Con A
of mice treated with CTX was increased markedly
in a dose-dependent manner, and the peritoneal
macrophage phagocytosis in mice was also im-
proved, the weights of mice spleens, specific anti—
body formation of splenocytes, serum agglutinin
titer, hemolysin HGo in mice immunized with SR-
BC were all increased significantly. SC polysaccha-
ride also inhibited the lung metastasis of Lewis
lung carcinoma in mice remarkably[6] The present
study revealed that S. chamaejasme could induce
apoptosis of HL-60 cells and decrease the expres—
sion of bcl 2 protein in SGC-7901 cells.

Lotem and Sachs'' demonstrated that apopto—
sis is an active cell death process regulated by en-

Inhibited

apoptosis is one of the important characteristics of

dogenous specific enzymes and genes.
tumor cells. It is also the molecular basis of the oc—
currence, development of cancer, and may be re-
It has

been reported that bcl-2 over-expression could re-

. 8
lated to the drug-resistance of tumor cells"’

markably suppress cell apoptosis induced by L-glu-

tamate, free radicals

[9,10]

and glutathione deple-

tion So it can be concluded that inducing
apoptosis and decreasing apoptosis over—ex pression

in tumor cells may be another important antitumor
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tion in mice treated with cyclophosphamide [J]. Med JNa-
tional Defending Forces Northwest China, 2000, 21(4): 263-

mechanisms of SC.
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Evaluation of in vitro antibacterial activities of Melaphis chinensis etc. 5
TCMs against 28 strains of enterococci with M-H agar medium
LI Zhong=ing, W AN G Xiu-hua, ZHANG Li—zhi; YUE Yun-sheng, ZHAO Bao—zhen, CHEN Jing—
bo, LI Ji-hong

(Second Hospital Affiliated to Hebei University of Medical Sciences, Shijazhuang Hebei 050000, China)

Abstract Object To compare the in vifro antibacterial activities of 5 TCMs including Melaphis chi-
nensis ( Bell) Bake, Acacia catachu (L.) Milld, Armeniaca mume Seb, Coptis dhinensis Franch and Scutel -
laria baicalensis Georgi.. Methods Activities of the 5 drugs against 28 strains of Enterococci were deter—
mined by the new antibacterial test for TCM. Results and Conclusion All 5 TCMs showed antibacterial
activities against Enterococci, with M. chinensis and A. catachu being the most potent. Both had the M 1Go
of 17 640. A. mume, C. chinensis and S. baicalensis followed next with their M IGo of 1° 320, 1° 320and
1* 160 respectively.

Key words Melaphis chinensis (Bell) Bake; Acacia catachu (1) Milld; Armeniaca mume Sieb; Coptis
dhinensis Franch; Scutellaria baicalensis Georgi; Enterowcci; antibacterial activity
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