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Apoptosis in HL-60 cells induced and e-Myc expression down-
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Abstract Object

To investigate the effects of the root aqueous extract of Tripterygium hypoglaucum

(Levl.) Hutch (Celastraceae) (THH) on human promyelocytic leukemia HL-60 cells and its mechanism.

Methods

Cell growth and toxicity assays, flow cytometry, confocal fluorescence microscopy and Annex-—
in-V labeling, and Western Blotting Assay were used. Results

T HH caused morphological changes hy-

podiploid sub-G1 cell accumulation and induced dose—and time-dependent apoptosis in HL-60 cells at con—

centrations above 18 g/mL. Western Blotting analysis showed a more than 9% decrease of the nuclear
oncoprotein c-Myec after 2= 4h of THH treatment. Conclusion T HH decreases c-Myc protein expression,

leading to the deactivation of cell cycle progression pathways and an accumulation of hypodiploid sub-G1

cells that eventually enter apoptosis.
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Introduction that THH affect T lymphocytes[ U and may induce
The root of Tripterygium hypoglaucum chromosome changes in certain cells?!. It was sug—

(Levl ) Hutch. (THH), a well.known and readily
available Chinese medicinal product, has been used
for the treatment of auto-immune diseases includ-
ing rheumatoid arthritis, systemic lupus erythe-
matosus ( SLE) and skin problems. A number of

preliminary studies have suggested the possibility
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gested that THH may cause apoptosis in a number
of cultured tumor cells, with leukemic cells being
the most sensitive . However, the effects of
T HH-induced apoptosis and its action mechanism
have not been investigated in detail.

The objective of the present study is to exam—
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ine the effect of T HH treatment on the apoptosis in
human promyelocytic leukemia HL-60 cell line. In
addition, because the nuclear oncoprotein and tran-
scriptional activator ¢-Myc is one of the central
players in regulating cell proliferation, differentia—
tion and apoptosis'®’!, the expression of c-Myc
protein was also determined in order to provide in—
sights into the molecular mechanisms involved in
T HH-induced apoptosis.

Materials and methods

Preparation of T HH extract. Dried root of 7.

Hutch. ( THH)
Medicine Company, Kunming) was powdered and
soaked in double distilled water (100 g /500 mL)

for 24 hours, then boiled and cooled three times.

( Yunnan

hypoglaucum ( Levl. )

Extract was filtered and concentrated by gentle
boiling. After centrifugation, supernatant was fil-
tered by 0. 22/ m nitrocellulose membrane and was
keptat - 20C.

Cell culture and M TT cytotoxicity assay. HL-
60 cells ( American Type Culture Collection, M D,
USA) were routinely grown at 37°C in %% CO2/
air in RPM I-1640 supplemented with Po antibiotic
solution and 10% heat-inactivated fetal calf serum
(Gibco, MD, USA). For toxicity assay, IX 10
cells/well were grown for 12-15 hours in 96-well
culture plates and different amounts of THH ex-
tract were added, followed by M TT assay [3- 4,
S5-dimethylthiazol2-yl ) -2,

bromide, Sigma; 5 mg/m Lin PBS] as described in
(8]

S-diphenyltetrazolium

the literature
Flow cytometry and confocal microscopy. For
flow cytometric measurements, 2X 10— 3x 10

cells were washed in phosphate-buffered saline
(PBS) and re—suspended in 100 L fresh medium.

Cell suspensions were stored at — 20 °C in adding
ImL 706

trifugation and incubated with propidium iodide

ethanol. Cells were collected by cen-

and RNase A. Stained cells were analyzed by
EPICS Elite ESP flow cytometer ( Coulter Elec—
tromc, USA). For confocal microscopic measure—
ments, cells were fluorescence labeled by adding
40" L staining solution ( 100 g /mL each of acri-

dine orange and ethidium bromide) to 1 mL cell

suspension or were stained with Annexin-V and
propidium iodide ( Clontech, M A, USA). The
samples were studied with a LSM 510 (Carl Zeiss)
confocal laser-scanning microscope.

Whole cell ex-
tracts containing 15— 20! g protein were separated

Western ImmunoBlotting.

by SDS—polyacrylamide gel electrophoresis and
After
blocking by Tris-buffer saline containing 3 non-

transferred to nitrocellulose membrane.
fat milk powder, filters were incubated with mouse
antihuman ¢-Myc monoclonal antibody Ab-3 (1°
80 dilution) (Calbiochem, USA), and then incu-
bated with horseradish peroxidase-conjugated goat
anti-mouse immunoglobulin G secondary antibod-
ies ( Bio—Rad, USA). Tagged protein bands were
detected by treatment with ECL Western Blotting
reagents ( Amersham, UK) and exposed on X-—ray
films ( Fuji, Japan).
Results and dis cussion

T HH-induced apoptosis in HL-00 cells. Cell
growth was inhibited when exposed to THH ex-
tract at concentrations above 0. 625 * L extract
(18. 3 g solid per mL of growth medium )
(Fig. 1). The percentage of death cells caused by
THH treatment was time- and dose-dependent.
Subsequent experiments were performed with cells
treated with 5% L of THH extract ( 146. 5tt g solid
per mL of medium).

The morphology of cells was examined by flu-

035

= o

) —— u
& 030 —— 0.01ul
x —— 1, ul
Z 025 —— 0,160 ul.
= —o— 0,320 uL
7 020 —y— 0.625 uL
5 —a— 1,200 uL

013 —— 2 500 ul.
5 — 5.000 ul
E 010 —— 0. 000 ul
z

005

Q00 -+

=

a 10 20 0 40 50 60 7

Duration of THH treatment/h

Various amount of THH extract (solid contents 29. 3
mg/mL) was added to culture medium and numbers of
viable cells were estimated by MT T assay. Data points
represent averages of three experiments
Fig. 1 Growth inhibitory effect of THH
extract on HI-60 cells
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orescence confocal laser scanning microscope where
cells were stained with acridine orange /ethidium
bromide. Untreated HL—60 cells appeared uniform-
ly green with distinct round nucleoli, while cell
shrinkage, chromatin condensation and nuclear
fragmentation became obvious in some of the cells

After 12hours of

T HH treatment, cellular fragmentation resulted in

after 8 hours of THH treatment.

the appearance of apoptotic bodies (bright orange
bleb).

Annexin-V assay was used to probe the redis—
tribution of membrane phosphatidylserine ( PS)
from cytoplasmic side to outside surface as an early

o : 9
indicator of apoptotic cell death”’. Annexin-V is

Cells were treated with S g¢/mL THH extract for O (control, panel A),

35. 8 kDa protein that has a strong affinity to PS
on the outside surface of intact cells. While control
cells had little PS on the outside surface, cells
treated with THH for more than 2 hours were
clearly labeled by Annexin—V (bright green).

Flow cytometric analysis of T HH-treated HL-
60 cells showed a distinct sub—G1 hypodiploid peak
(KFg. 2).
“sub=GI” hypodiploid peak is due mainly to a re-
duced DN A content and these cells are destined to

The accumulation of dying cells in the

enter apoptosis[m] The proportion of sub-G1 cells
increased with time and Yo , Po , 1% , 5P and
90 of total cells were in this phase after 2, 4, 8,

12 and 18 hours of treatment, respectively ( Fig. 2)

Lk

2 (panel B) , 4 (panel C), 8 (panel D), 12

(panel E) and 18 (panel F) h. A gradual accumulation of sub-G1 and G1 cells (shown as B zones in graphs) can be seen
Fig. 2 Flow cytometry analyses of THH-treated HL-60 cells

The combination of the cell growth assay,
morphological changes, and cell cycle study clearly
demonstrated that THH ex tract caused apoptosis
in HL-60 cells.
were induced at low concentrations of T HH extract
(above 18 g /mL) and cells responded after a

Characteristic apoptotic features

short exposure time and in a dose—and time-depen-—
dent manner-

Down-regulation of ¢c-Myc. Since c-Myc pro-
tein played a central role in regulation cell prolifer—
ation, differentiation and apoptosis, the expression
of c-Myc was measured with Western Immuno-—
Blotting. In control cells, the expression level of c—
Myc remained constant. However, in T HH-treated
cells, the protein level drastically decreased by
9% after 2= 4 hours of treatment ( Fig. 3A, B).
The consequences of down-regulating c-Myc were

studied in Myc-null cells'".

The doubling time of
these cells was prolonged, particularly when there
were accumulations of cells in G1 and G2 phases,

whereas S phase was normal. It is conceivable that

Cells were treated with 5 g/mL of THH-ex tract. Panel
A Western Bloting analyses of c-Myc protein by specif—
normal cells; lanes T2, T4 and

ic antibodies. Lane ¢

T8 cells treated with THH extract for 2, 4and 8h, re—
spectively. Panel B graph showing % changes of c-Myc
Data are averages of two experments.

Fig. 3

protein.

e-Myc expression
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a lowering of ¢c-Myc level could lead to apoptosis
by first deactivating the proliferation pathwalyl12J
and preventing cell cycle progression. Treatments
that caused apoptotic death of several cell types
had been shown to first drastically lower c-Myc ex-
pressionm’ e

While the accumulation of sub-G1 cells and
apoptosis took place after 18 hours of THH treat—
ment, c-Myc protein showed a drastic decrease af-
ter only a short period of THH treatment (> 9%
decrease in 2= 4 hours). This is consistent with
the current thinking that c-Myc is one of the earli-
er signals in cell grow th regulation. The above re—
sults showed that THH extract initially caused a
decrease in c-Myc protein level in HL-60 cells, by
either transcriptional or translational regulation
mechanisms. Subsequently cellular metabolism is
affected”' and cells stop at the hypodiploid sub—G1
phase and eventually enter apoptosis.
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