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Cell Cycle Arrest by Treatment of D-Ala2-Leu5-enkephalin in Human Leukemia Cancer U937 Cell.
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- D-Ala2-Leu5-enkephalin (DADLE), a hibernation inducer, can induce hibernation-like state in vivo
and in vitro. We treated U937 human leukemia cancer cells with DADLE and investigated its possible
effect on transcription and proliferation. Treatment of U937 cells with DADLE resulted in growth in-
hibition and induction of apoptotic cell death on high-dose as measured by MTT assay and DNA flow
cytometer analysis. Bel-X, ¢-IAP-2 and survivin genes especially showed decreases in mRNA levels.
DADLE treatment also inhibited the levels of cyclooxygenase (COX)-2 mRNA without alteration of
COX-1 expression. DNA flow cytometer analysis revealed that DADLE caused arrest of the cell cycle
on low-dose, which was associated with a down-regulation of cyclin E at the transcriptional level.
DADLE treatment induced a marked down-regulation of cyclin-dependent kinase (Cdk)-2, -4 and -6.
In addition, treatment with DADLE decreased telomere associated genes such as, c-myc and TERT,
and increased TEP-1 in U937 cells. These results suggest that DADLE can be an inhibition agent in
the cell cycle of the human leukemia cancer U937 cell.
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Fig. 1. Anti—proliferative effects of DADLE in U937 human leu-
kemia cell line. Cells were treated with various concen—
trations of DADLE for 72 hrs and MTT assay was
performed. Results are expressed as average from three
separate experiments.
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Fig. 2. Fractions of each cell cycle phase of U937 human leuke-
mia cell line cultured in the presence or absence of vari—

ous concentrations of DADLE. Each phase was analyzed
by DNA flow cytometer after 72 hrs treatment with

DADLE.
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Fig. 3. Effects of DADLE treatment on the levels of Bcl-2 family,
TAP family, COX family and Fas/FasL pathway in U937
human leukemia cell line. After 72 hrs incubation with
DADLE, total RNAs were isolated and RT-PCR analyses
were performed using indicated primers, and the re-
action products were subjected to electrophoresis in 1%
agarose gel and visualized by EtBr staining. GAPDH was
used as an internal control.
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Fig. 4. Effects of DADLE treatment on the levels of cyclin family,
cdk family, cdk inhibitor and telomere associated genes
in U937 human leukemia cell line. After 72 hrs incubation
with DADLE, total RNAs were isolated and RT-PCR
analyses were performed using indicated primers, and
the reaction products were subjected to electrophoresis
in 1% agarose gel and visualized by EtBr staining.
GAPDH was used as an internal control.
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