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Nardostachys Chinensis Induces GO/G1 Phase Cell Cycle Arrest
in U937 Cells
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Nardostachys chinensis (N. Chinensis) belonging to the family Valerianaceae have been used in traditional
medicine to elicit stomachic and sedative effects. The present study investigated the effects of water extract of N.
Chinensis in human lymphoma U937 cells. The proliferation of U937 cells was decreased by M. Chinensis.
Anti-proliferative effect of N. Chinensis on U937 cells was associated with GO/G1 phase arrest, which was mediated
by regulating the expression of p21 and p27 protein. In addition, the levels of CDK2, CDK4, CDK®6, Cyclin D3, and
Cyclin A were decreased, but Cyclin D1, Cyclin D2 and Cyclin E were essentially undetectable. N. Chinensis induced
the differentiation of U937 as shown by increased expression of differentiation surface antigen CD11b, but not CD14.
Taken together, these results demonstrated that N. Chinensis potently inhibits the proliferation of U937 cells via the
GO0/G1 phase cell cycle arrest in association with p21 and p27, and induces granulocytic differentiation.
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Anti-B-actin, all-trans-Retinoic acid (ATRA),
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cocktail Sigma-Aldrich Chemical(St. Louis, MO, USA)Z -
)39tk Anti-CDK2, anti-CDK4, anti-CDK6, anti-Cyclin D1,
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6. Western blot analysis
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Fig. 1. Effects of N. Chinensis on proliferation of U937 cells. The cells
were incubated with various concentrations of A. Chinensis for 1, 2, 3, 4 or 5 days.
Cell numbers were counted using hemocytometer. Value are means + SD, N =
3. @: Control; A: 50 pg/ml N. Chinensis; l: 100 ng/ml N. Chinensis
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Fig. 2. Effect of M. Chinensis on cell cycle in U937 cells. The cells
were incubated with or without 100 pg/ml A. Chinensis for 5 day. The cells were
fixed and stained with Pl and the DNA content was analyzed by flow cytometry.
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Fig. 3. Effect of N. Chinensis on expression of p21 and p27 protein
in U937 cells. The cells were treated with or with A. Chinensis (100 ng/ml) for
1,2, 3, 4 and 5 days. Whole cell lysates were subjected to SDS-PAGE followed by
Western blot analysis with anti-p21 and anti-p27 antibodies.
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Fig. 4. Effect of N. Chinensis on expression of CDKs and Cyclins
protein in U937 cells. The cells were treated with or with A, Chinensis (100
ng/mi) for 1, 2, 3, 4 and 5 days. Whole cell lysates were subjected to SDS-PAGE
followed by Western blot analysis with anti-CDK2, anti-CDK4, anti-CDKB®,
anti-Cyclin D1, anti-Cyclin D2, anti-Cyclin D3, anti-Cyclin A, and anti-Cyclin E
antibodies.
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Fig. 5. Effect of N. Chinensis on differentiation of U937 cells. The cells
were treated with 100 pg/ml N. Chinensis for 5 day. The cells were assessed by
FACS analysis using RPE-conjugated anti-CD11b mAb (A) or FITC-conjugated
anti-CD14 mAb (B).
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