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Elemene induces apoptosis and regulates expression of bcl-2 protein

in human leukemia K562 cells'
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ABSTRACT
AIM: To study the antitumor action of elemene
{Fle) and its mechanism, METHODS: Inhi-
biton of proliferation was measured with a
colorimetnc  3-[4. 5-dimethyl thiazol-2-vl -2, 5-
{ MTIT )
of apoplosis  was
DNA
fragmentation  was assessed by agarose gel
The levels
of bel-2 protein was measured with  flow
cytometry.  RESULTS: Exposure of exponen-
tially growing K562 cells to Ele 65 — 520 pmol -
L.7" for 48 h resulted in growth arrest. ‘The

diphenyltetrazolium  bromide assay .

assessment

Morpholgical
performed with fluorescence microscope.

electrophoresis and flow cytometry,

values of ICq and 95 % confidence limits were
220 (152 - 319) ,umol'Ld . After treatment of
K562 cells with Ele 130 pamol - L™', marked
morphological changes including “ Apa bodies™
observed  with
fluorescence microscope,  Agarose gel electro-
phoresis of DNA from cells treated with Ele for 48
h revealed “ladder” pattern. The levels of beé-2

reducion In  volume were
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protein in K562 cells treated with Ele for 48 h
CONCLUSION:.
Ele induces apaptosis of K562 cells, which is

were obviously decreased.

related with the down-regulation of bcf-2 protein
in K562 cells.

INTRODUCTION

Elemene [ Fle, cyclohexane, 1-ethenyl-1-
methyl-2,4-bis ( 1-methylethenyl } ] was isolated
from the root of Curcuma zedoaria. 1n animal
models, Ele exerted antitumor effects on ascilic

Clinical studies showed that Ele was
one of the active agents in the wmanagement of

tumors.

human lung cancer and malignant pleural and
peritoneal effusions. 1t had no toxicity on bone
marrow. liver, heart. and kidney '
more information on the therapentic patential of

To gain

Ele. this paper was to study whether Ele could
induce apoptosis in human leukemia K562 cells
and its mechanism of antitumor activity,
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MATERIALS AND METHODS

Reagents  Ele emulsion injection was



http://www.cqvip.com

135N (2539756 Acia Pharmacologica Siea ¥ B 82 £40 1999 Febs 20 (2)

sl E-mail aps@ server. shene. ac.cn

Phns Fax 86-21-0474-2629

purchased from Dalian Jingang Pharmaceutical
Factory {lot Ne 9505238 ). 3-[4,5-Dimethy1—
thiazol-2-vl |-2, 5-diphenyl tetrazolium bromide
(MTT) and RPMI-1640 were the producis of
Sigma. Anti-bel-2 antibody was purchased from
Dako Co.

Cell culture and drug treatment K562
cells were purchased from Shanghai Institute of
Cell Biology. Chinese Academy of Sciences, and
were maitained inm RPMI-1640 supplemented with
10 % heat-inactived calf serum. benzylpenicilhn
100 kU-L"', and streptomycin 100 mg-L.™'in a
humidified atmosphere containing 5 % C0, at
37 “C. Exponentially growing cells { 3 x 10P
cells* L~ ') were exposed to Ele 65 - 520 umol -
L~ for 48 h. The K562 cells incubated with
daunorubicin ( Dan) 10 pmol - L™ 'for 48 h were
psitive control ', After treatment, cells were
harvested by cenirifugation at 2000 x g and
washed with PBS.

Cell growth and morphological assess-

ment Cell growth was detenmined by a

colorimetric I\m-assay[‘”. For observation of
chromatin condensation. the cells were collecied
by centrifugation at 2000 x g and stained by
4’ ,6-diamido-2-phenylindole h},'dmchlorideiﬂ .
The condensed chromatin parts containing some

cytoplasm that appeared as “dots” under a

fluorescence microscope  were called * Apo
hodies. ™
DNA content The DNA degradation

which often precedes visibly detectable apoptosis
was determined directly using flow cytometry'®- .
The apoplotic cells were calculated by determing
the percentage of cells with a DNA content less
than that of G, phase.
just the same as those measured in MTT assay.
DNA gel electrophoresis”’  After 48-h
with Ele, fragmented DNA was
analyzed by electrophoresis. The cellular DNA
was extracted. dialyzed, and electrophoresed in
DNA was visualized with

The detected cells were

incuhation

1.8 % agarse gel.

ethidium bromide.

Indirect immunofiuorescence The levels
of bel-2 protein  was measured by
cytometryls).

mean cell fluorescence intensity {FI)on a linear

flow
Antigen density was measured as

scale, and percemtage of positive cells was
detenmined by flow cytometry.

Statistical analysis
as & + s and analyzed by f-test.

Data were expressed

RESULTS

Cell growth and morphological assess-
ment FEle produced a conceniration-dependent
inhibition of K562 cell growth after 48-h treament
(Tab 1). ICs(95 % confidence limits ) were
220 (152 - 319) pmol <L,

Tab 1. Effect of elemene (Ele) and daunorubicin
{Dan) on proliferation and apoptosis in K562 cells
at 48 h. 1 =5 experiments {3 x 10° cells-L~!, 100
pL/well). Ezxs.

"P=0.05, P <0.01 vs comtrol.

Drugs/ MTT Inhibition Apoptotic
pamol <L~ ! 7 AS40 /% cells/ %
Control 2.03x0.00 0 0.9+0.2
Fle 65 1.59:0.08° 21.9:0.1° 0.8:0.3
130 1.26+0.04 37.8x1.8 20.2+2.5

260 060017 70.5x7.1° 42,4185

520 0.36:0.06°
Dau 10 0.65+£0.11°

82.2+£2.6 100.0+0.0¢
67.7+5.F 32.6+5.8

When K562 cells were treated with Ele 130
pmol * L~" for 48 h, the "dotted” chromatin,
which was condensed chromatin and divided into
* Apo bodies” appeared in a large cell subpopula-
tionr under the fluorescence microscope { Fig 1) .

DNA fragmenfation Agarose gel electro-
phoreses of DNA extracted from cells treated with
Ele 130 — 520 pmol - L™! revealed a “ladder”
pattern. In comparison, there was no obvious
DNA fragmentation from K562 cells treated with
Ele 65 pmol-L™1( Fig 2).
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Fig 1. Fluorescence of K562 cells stained with
DAPI, x400. A} Control; B) cells treated with
elemene 130 pmol-L~* for 48 h.

M

23 4 5 &

Fig 2. DNA fragmentation of K562 cells treated

with Ele for 48 h.

(M) Marker; (1) daunorubicin

10 pmol-L~'; {2) control; {3) Ele 520 pmol-L-';
(4) 260 pmol-L~'; (5} 130 pmol-L~;

(6) 65 pmol-L~"'.

DNA degradation by flow cytometry
After exposure of K562 cells to Ele 130 - 260
pmol* L™! for 48 h, there were apoptotic cells
from 20.2 % t0 42.4 % (Tab 1).

Expression of bcl-2 protein K562 cells
incubated with medium alone were 89.1 % =
1.2 % positive for the bci-2 protein, and FI was
2.32 £ 0.07. Along with increase in the
concentration of Ele, % of positive cells and F1
decreased t0 39.8 % +2.5 % and 1.39 +0.02,
respectively (Tab 2}.

Tab 2. Expression of bel-2 protein in K562 cells
treated with elemene for 48 h. n =4 samples {5000
cells were measured in each sample). X +ts.

2P > 0.05, °P <0.01 vs control,

Fle/pmol « 1.7 Poattive cells/ 0 FI (1g)
0 89.1£1.2 23200007
65 90.2+0.2¢ 1.81 £ .01°
130 66.5:1.8 1.71 £ 0.0
260 39.8£2.5 1.39 £ 0.0
DISCUSSION

Ele is a kind of anticancer agents. In
vitro. Ele exerts growth-inhibitory effects on
many kinds of human tumor lines. such as HL-60
cells, Hela, SPC-A, cells!'".  This work
revealed the possible mechanisms that Ele exerted
growth-inlubitory  effects on K562  cells.
Ultrastruetural studies of the K562 cells treated
with Ele showed that the cytoplasm and nucleus
were extensively condensed. The morphological
evidence presented here indicated that Ele
induced apoptosis of K562 cells.  The
internueleosomal fragmentation of DNA, which
resulted in a ladder type pattern comprising 180
bp intervals in gel electrophoresis, was a key
molecular event in apoptosis 7). In our study. a
ladder of fragmented DNA from Ele-treated K562
cells was seen. In addition. DNA degradation
characteristic was also determined rapidly in
single cells using flow cytometry. So our
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experiment  results revealed that Ele elicited
apoptosis of K562 cells.

The oncogenes such as bef-2 led 1o the
development of tumor cells, and il may be related
lo the drug-reststance of tumor cell® . Our
resulls showed that Ele not only induced the
apoptosis of K562 cells, but also drastically
decreased the expression of bef-2 prolein in K562
cells al the same lime.
these resulls indicate that
inducing apoptosis in tumor cells is one of Lhe

In conclusion,

mechanisms for antitumor activity of Ele, and it
is related with the decrement of bcl-2 protein

eXpression .

REFERENCES

| Yang H, Wang XP, Yu LL, Zheng 5. The
antitumor activity of elemene Is associated with
apoptosis.  Chin ] Oncol [996; 18: 169 - 71,
Wang JW. Zhang HP, Sun Y. Phase [[ clinical

tral of elemene emwlsion in the management of

I

malignant pleural and perituneal effusion.
Chin J Oncol 19965 [8. 464 - 7.
3 Efferth T, Fabry U, Osieka R.
resistance  to daunorubicin o human  leukemic
vells, Leukemia 1997; 11. 1180 -6.
4  Priee P, McMillan TJ.

Use of the telrazolium assay in measuring the

Apoptosis and

response of human tumor cells to lonizing radiation .
Cancer Res 1990; 50. [392 -6.

5 Abaroni D. Dantes A. Oren M, Amsterdam A.
cAMP-mediated
apoptosis in primary granulosa cells.

Exp Cell Res [995; 218; 271 - 82,

6 Nicoletti 1, Migliorati G, Pagliacei MG, Grignani
F. Riccardi C.
measuring thymoeyte apoptosis by propidium iodide

singals as  determinants  for

A rapid and simple method for

staining and flow cytometry.
J Immunol Methods [991; 139 271-G,

7 (Osman Y, Moryama Y, Shibala A. Enhanced

elimination of Ph* chromosome cells in vitro by
combined hyperthermia and other drugs [ AZT,
IFN<, TNF. and quercetin }; its application to
autologous hone marrow transplantation for CML.
Exp Hematol [995; 23, 444 — 52,

8 Antonella A, Domenico D, Maria GB., Daniela B,
Roberto G, Enrico F, e al. Flow cytomelri:
detection of the milochondrial A4 protein in nommal
and neoplastic human lymphoid cells.

Cytomelry 199213 502-9.

9 Hockenberg DM.

Bel-2 in cancer developmenl and apeptosis.
J Cell Sci 1994; [8 Suppl: S5[-5.

(0{~Iﬁ5 MEHFFAAMNR K562 HRET

Rim#E bet-2 BAMER! Rfﬁ“(

£ W AR R13%]75
(FHESE  AEEE, HM 215007, SED
e P

(FEAERDES, FEABRUE AT NEREE
100 S S0 1008 5, Fik, TE)

REIW  MESE: HIOK K62 AMB T b2

———

e p————

M DNA $ifh: B 0 R BRAS B
Lok LN g{%ﬂ

B MR EFRmmMEERNLS. A& 0
MM WOR I MTT 25 RS E MR W EHNa
HTE S AR DNA Ik . B R {30EE R Rl
DNA Wi2d; FIviE XM B (8 il bel-2 MR,
R hEH 65— 520 pmol - L THA & 11 ) KS62 40
BELIE 5, ICs (95 % AY {5 [X[8] )25 220 (152 - 319)
pmol L7, BLIK AT I DNA W7 2478 B 49 Bir 6 AR 2%
e ERAARCURE, 2BHE. Ha. m
el 2EAMKTHETH. ik MERAETA
EIO# KSe2 M 1=, X5 bel-2 BAO KXW T
P4

(%% BEF)



http://www.cqvip.com

