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Effects of Salviae miltiorrhizae Radix Extract on Gene Expression
of Dendritic cells,

Wen-Lih Chiang - Jong-Han Kim - Jeong-Hwa Choi - Su-Yeon Park

Objectives and Methods : Salviae miltiorrhizae Radix (SMR) promotes blood circulation to remove blood
stasis, cools the blood to relieve carbuncle, clears away heat from the heart and tranquilizes the mind. This
study was designed to investigate the effects of SMR on immuno-potentiative action in terms of changes in
the genetic profile of dendritic cells (DC) using by microarray analysis.

Results and Conclusion : In this experiment, treatments with more than 250 wug/ml upto 1000 ug/ml of SMR
elevated the proliferation rates of DC. Microscopic observations confirmed the tendency on proliferation
rates. Expression levels of genes related with cellular methabolic process, cell communication, and
macromolecule metabolic process were elevated by treatment with SMR in comparison of functional
distribution in a Biological Process. In molecular functions, expression levels of genes related with receptor
activation, nucleotide binding and nucleic acid binding were elevated. In cellular components, expression
levels of genes related to cellular membrane-bound organelles were elevated. In addition, expression levels
of genes related to Wnt signalling pathways and the glycerophospholipid metabolism were elevated through
analysis using pathway analysis between up-and down-regulated genes in cells treated with SMR. Finally,
genes related to JAK2, GRB2, CDC42, SMAD4, B2M, FOS and ESR1 located the center of Protein interaction
network of genes through treatment with SMR,

Key words : Salviae miltiorrhizae Radix, Dendritic cells.
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Fig. 1. Effects of SMR on proliferation rates of

dendritic cells in vitro

DC-1 Cells were attached 96-well plate, and added
SMR as indicated concentrations respectively. After
24 hr incubation, proliferation rates were measured
using altered MTT methods, Values are expressed as
percentage of control. Result are presented as
meantSD, *P ( 001, and **P ( 0001 vs,
non-treated Control(n=0).
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Fig. 2. Effects of SMR on morphology and proliferation density of dendritic cells in vitro
DC-1 Cells were attached 6-well plate, and added 0, 125, 250, 500 and 1000 ug/ml of SMR respectively. After
24 hr incubation, morphology and proliferation density were observed using microscope. (A) non-treated
control group, (B) 125 ug/ml treated group, (C) 250 wg/mi treated group, (D) 500 ug/mi treated group, (E) 1000
ug/ml treated group.
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Fig. 3. Raw image of microarray
A total sequence set of ~45,000 oligo-nucleotides
were printed onto glass microscope slides. The
probe preparation and hybridization were performed
using 3DNA array detection system with 20 ug of
total RNA from cells, Untreated cells was used as
reference RNA,
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Fig. 4, Signal distribution of microarray
(A) Vertical axis represents log cy5 intensity and
horizontal ~ axis represents log cy3 intensity.
Normalization of microarray (B) Primary data from
raw image were normalized using lowess method.
Vertical axis represents log ratio and horizontal axis
represents log intensity of all spots after normalization,
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Fig. 5. Comparison of functional distribution in
Biological Process

Genes were analyzed in Biological Process category
in ontology. The horizontal bar represents the
percentage of specific functional category in
Biological Process. The list was arrayed in
decreasing percentage of functional category. Red
and  Green color represent percentage  of
up-regulated and down-regulated genes in each
functional  category. P{0.05 was considered
significant,
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Fig. 6. Comparison of functional distribution in

Molecular Function
Genes were analyzed in Molecular Function
category in ontology. The horizontal bar represents
the percentage of specific functional category in
Molecular  Function, The list was arrayed in
decreasing percentage of functional category. Red
and  Green color percentage  of
up-regulated and down-regulated genes in each
category.  P(0.05 was

represent
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significant,
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Fig. 7. Comparison of functional distribution in

Cellular Component
Genes were analyzed in Cellular Component
category in ontology. The horizontal bar represents
the percentage of specific functional category in
Cellular Component, The list was arrayed in
decreasing percentage of functional category. Red

and Green color represent percentage  of
up-regulated and down-regulated genes in each
functional  category. P(0.05 was  considered
significant.
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Fig. 8A. Pathway analysis

Fig. 8B. Wnt pathway
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Fig. 8D. Neuroactive ligand-receptor interaction

Fig. 8, Pathway  analysis  between  up-and
down-regulated genes in cells treated with
Salvia Miltiorrhizae Radix extract (Fig. 8A)

Involvement of these genes on different pathway
was analyzed. The horizontal bar represents the
percentage of genes on each pathway. The list was
arrayed in  decreasing percentage of pathway
involvement, Top 3 pathways were showed in detail
in which the up or down-regulated genes were
colored in red or green, respectively, The
represented pathways were obtained from KEGG.
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Fig. 9. Protein interaction network of genes up-regulated by treatment with Salvia Miltiorrhizae Radix

extract

Yellow circles marked were shown in detailed view. Each circle have name of the protein. JAK2 (A), GRB2
(B), CDC42 (C), and SMAD4 (D) were placed on core positions with intensive interactions with other proteins.
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Fig. 10, Protein interaction network of genes down-regulated by treatment with Salvia Miltiorrhizae Radix

extract

Yellow circles marked were shown in detailed view. Each circle have name of the protein, GRB2 (A), B2M (B),
FOS (C), and ESR1 (D) were placed on core positions with intensive interactions with other proteins,
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