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Identification of genes responsive
to paeoniflorin isolated from Paeony
root in human leukemia U937 cells
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Cells from virtually all organisms respond to a variety of
stresses by the rapid synthesis of a highly conserved set of
polypeptides termed heat shock proteins (HSPs). HSPs are
known to function as molecular chaperones, regulate various
processes of protein biogenesis and functions as lifeguards
against proteotoxic stresses. They also regulate apoptosis and
immune functions and are useful in biomolecular profiling
e.g. HSP expression for biocompatibility. Paeoniflorin (PF)
isolated from paeony root (Paconiae radix) has been used as
an herbal medicine in China, Korea, and Japan for its anti-
allergic, anti-inflammatory, and immunoregulatory effects.
PF has been reported to cause apoptosis and as a chemical
HSP inducer. With this information, the effects on the gene
expression in human lymphoma U937 cells treated with PF
were investigated using Affymetrix GeneChip® oligonucleotide
microarrays and computational gene expression analysis
tools. PF treatment induced Hsp70 expression in U937 cells
in a dose- and time- dependent manners as shown in Western
blot analysis. When the cells were treated with PF (160
pg/ml; 30 min), 41 up-regulated and 23 down-regulated
genes were identified. Changes in the gene expression were
further observed when the cells were incubated for one to
three hours after PF treatment. Among the up- and down-
regulated genes, apoptosis and cell cycle-associated genes
were identified. Furthermore, the expression levels of se-
lected genes were confirmed by real-time quantitative PCR.
The present results will provide a better understanding on the
molecular mechanism of action of PF in inducing HSPs in
U937 cells.
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