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AIM: To study the changes of the apoptosis induced
by camptothecin {Cam) or hamingtonine { Har) in
buman leukemia HL-60 cells after the cells were
preincubated with tetradecanoylphorbol acetate (TA).
METHODS: Chromatin condensation observation,
flow cytometry, DNA agarose gel electrophoresis, and
Dot blot hybridization. RESULTS: After the HL-60
cells were preincubated with TA 200 nmol -L~! for 6
h, the apoptosis induced by Har 0.1 mg+L"! for 3 h
was drastically inhibited, and the apopiosis by Cam
0.2mg-L"! for 3 h was partly inhibited. On the
other hand, the expression level of c-myc geme in
HL-60 cells decreased apparently after the
preincubation of TA. CONCLUSION: TA
preincubation inhibited the apoptosis induced by Har
obviously or by Cam partly in human leukemia HL-60
cells, and the expression of c-myc gene decreased
drastically in the preincubated cells, which might result
in the inhibition of apoptosis.

Harmingtonine {Har), a domestic antitumer drag,
induced apoptosis in human leukemia HL-60 cellst!),
so did campiothecin (Cam)}'®. Inhibitors of protein
kinase C ( PKC) can induce apoptosis®, and
tetradecanoylphorbol acetate { TA), a PKC activator,
inhibited the induction of apoptosis by different
inducers in various types of cells™ % Yet high
activity of PKC was found in the Har-resistant HL60
cells® | Purthermore, apoptosis was induced by the
increment of expression of c-myc genel”.  Although
with a high activity of PKC, the expression level of c-
mve decreased obviously® and the resistant HL-60
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cells had resistance to the tetrandrine-induced
apoptosis® . So in this paper the changes of apoptosis
and expression of c-myc gepne were examined during
the apoptosis induced by Har and Cam, after HL-60
cells were preincubated with TA.

MATERIALS AND METHODS

Drugs and cell culture Har was purchased from
Beijing Union Pharmaceutical Factory and made up into 2
solution of 1 g-L-! with PBS buffer, Cam from Sigma was
dissolved in Me,SO at 2 concentration of 1 g*L-!. TA from
Xichuan Pharmaceytical Factory, Henan Province was dissolved
in Me;SO to a concentration of 1 mei*L~'.  Human leukemia
HL60 cells were routinely cultivated in RPMI 1640 medium
{Gibco), supplemented with 10 % — 12 % bovine serum at
37T in% % air+5 % 00;. The cells at logarithmic growth
siage were used in all the experiments.

Drug treatment TA 200 nmol + L% { uhtimate
concentration) was added to the culture medium with the cells at
Togarithmic growth stage and the cells were incubated normally
for& h. After that, Har 0.1 mg-L~' or Catn 0.2 mg' L™}
were added to the preincubatexd or control HL-60 cells for 3 h,
respectively, to induce apoptosis of the cells.

Detection of apoptosis  Chromatin condensation was
observed in the cells stained with the flourecemt dyes hochest
33242 and propidium iodide (PI} at the same time, and the cells
with condensated or fragmented clromatin were considered as
apoptotic cells, thus the apoptotic cell mumber of 200 cells/
sample was counted and obtained. Cells 2 x 10F were used in
fow cytometry and the DNA from 3 x 10° cells treated with the
drugs was taken for agarcse gel electrophoresis'® |

Expression of c-myc gene by Dot blot hybridization

Total RNA was extracted from 5 x I0F cells in absence or
presence of the drugs for 1.5 h, and taken for Dot blot

hybridization ®” .
RESULTS

Chromatin condensation and percent of
apoptotic cells After the HL-60 cells were
preincubated with TA 200 nmol < L~! for 6 h, the
chromatin condensation induced by Har 0.1 mg*L"!
for 3 h was apparently inhibited and the percentage of
apoptotic cells decreased from 36 % to 9 %, but the
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induction of apoptosis by Cam was only parly 1000~ — : —
inhibited {(Tab 1). In all the samples, PI negative aool ® Gé ‘;f? B Gsu :G;E
. ~ P . . o : 29 %
ratic was >95 %, suggesting the integrity of cell 500 \ G./M: 24 % ’l BN, 25 %
memberane during apoptosis. ao] \9 ; g i .|l )l
N - 200 4.*'}!‘ ']"'"J-“\ \
Tab 1. Percentage of apoptotic cells in HL-60 cells J
preincubated with TA 200 mwol- L~ for 6 h, treated [ ALdaananns naass anasy gl T
with Har 0.1 mg*L~? or Cam 0.2 mg-L-! for 3 h. E‘m p— s %) To p—
E ) Q z
::=Qmmplts[2w‘cells/mple}.x=s. E son s soanl|] & S|.-131G
‘P <0.01 vs Har; "P <0.01 vs Cam. : €001 i G/M: 9% | ) G/M. 22 %
8 4 Apo: 60 % | | Jhr Apa: 34 %
Apoptotic cells 400 f(
Drugs Number % | 20 r‘ \J R W n.,A"J\‘
01~ T ‘-1"'"'r""" MM RS Aaaazsasss
Control 4.0£0.8 2.0£0.4 1000
TA 3.1x1.2 1.6+0.6 E, G:37 % F Gi: 3% %
s S 363 B0 .'}- S: 17 % 5. 33 %
Har + TA 18+4 g4 9° 00 G:M 1% G./M. 20 %
Cam W03 +6 52+3 M Pe: 33 % | | | Apo 2%
Cam+TA 80+8 ywy . A

Detecton of apoptosis by flow cytometry
The apparent“sub-G," peak showed in the HL-60 cells
treated with Har 0.1 mg-L~! for 3 h, but disappeared
in the TA- preincubated cells treated with the same
concentration of Har. Although the “sub-G," peak
was cbvicusly observed in the HL-60 cells treated with
Cam 0.2 mg-L~! for 3 h, il had no apparent changes
in the TA-preincubated HL-60 cells treated with Cam
(Fig 1). )

Cell DNA electrophoresis No DNA " ladder”
pattern was chserved in the TA-preincubated HL-60
cells treated with Har 0.1 mg+L~! for 3 h, while a
typical DNA “ladder” pattern showed in HL-60 cells
treated with Har. The same DNA “ladder” patterns
appeared in both HL-60 cells and TA-preincubated
HL-60} cells treated with Cam 0.2 mg*L~' for 3 h
(Fig 2).

Expression of c-rmyc gene In the HL-60
cells preincubated with TA 200 nmol+L~? for 6 h, or
cells treated with TA 200 nmol*L~! for 6 b + Har 0.1
mg*L~! for 1.5 h or TA 200 nmol*L =" for 6 h + Cam
0.2mg L™" for 1.5 h, the expression of the c-myc
gene decreased drastically, and the expression had no
apparent changes in the cells treated with Har 0.1 mg
‘L*! or Cam 0.2 mg-L~'for 1.5h (Fig 3, A).

The expression level of B-actin gene in all the
treated cells had no changes vs the control, sugpesting
that equal amount of total cellular RNA was loaded on
the hybridization filter (Fig 3, B).

=l) At
D SD 100 150 200 2500 50' 100 150 200 250
Aeiatlve flucrescent intenaity

Fig 1. DNA frequency of HL60 cells and TA-
preincubated HL-60 cells treated with Cam 0.2 mg-L-!
or Har 0.1 mg'L-' for 3 h. (A) HL-60 cells, control;
(B) TA 200 mmol-L-'for 6 h; [C) Cam 0.2 mg-L-1 for
3 h; (D} Har 0.1 mg-L for 3 h; [E) TA 200 nmol-L-!
for 6 h+ Cam©.2 mg-L 1for 3 h; {G) TA 200 mmol-L-!
for 6 h+Har 0.1 mg'L ' for3 h.

Fig 2. Agarose gel electrophoresis of DNA extracted
from HI-60 cells and TA-preincubated HI-60 cells
treated with Cam 0.2 mg-L~" or Har 0.1 mg-L-! for 3
h. (1) DNA Marker: ADNA/Mind Il ; (2) Control; (3}
Cam; (4) Cam+ TA; (5) Har; (6) Har+ TA; (7} TA.
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Fig 3. Expression changes of c-rmyc genes and p-actin
genes detected by Dot blot hybridization using the total
cell RNA extracted from HL-60 cells and TA-
preincubated HE-60 cells treated with Har 0.1 mg* L-!
orCam 0.2 mg-L-! for 1.5 h. (1) Control, HI-60
cells; (2) Har; (3) TA + Har; (4) Cam; (5} TA+ Cam;
[6) TA.

DISCUSSION

The results indicated the different responses to the
induction of apoptosis by Har and Cam in the TA.
preincubated HL-60 cells. The inhibitory action of
TA may be through PKC, for TA could arouse the
total PKC activities of many types of cells. However,
the PKC activity of the TA-preincubated HL-60 cells
remains to be determined. The various responses to
apoptosis induced by Har and Cam are due to different
mechanisms, for Har was an inhibitor of protein
synthesis’®, and Cam was an inhibitor of
topoisomerase [ -''. The TA-preincubated HL-60
cells drastically decreased the expression of c-mye
gene, and thus resulied in the inhibition of apoptosis
induced by Har, implying a link among PKC, c-myc
gene, and apoptosis in HL-60 cells, /e, activation of
PKC led to the downregulation of c-myc gene, then
resulted in the block of apoptosis in the cells.
However, it is elusive that inhibition of apoptosis in
the differetiated HL-60 cells was uninvolved in the
expression of c-myc gene'>¥ . So there may be a
complex role for the c-mye gene in the induction of
apoptosis. In conclusion, this paper demonstrated that
in the TA-preincubated HL-60 cells, the induction of
apoptosis were apparently ( by Har} or partly ( by
Cam) inhibited. And the decrement of c-myc gene

expression may play a role in inhibiting apoptosis.
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