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ABSTRACT

Objectives : We compared the inhibitory effects of herb-combined remedies, which were recorded on "Yooam"
prescription of Dongeuibogam, on cell migration and invasion, two critical cellular processes that are often
deregulated during metastasis, in B16F10 melanoma cells. For this purpose, water extracts of Sipyukmiryukieum
(SYMRKU), Danjacheongpitang (DJCPT), Cheongganhaeultang (CGHUT) and Jipaesan (JPS) were used.

Methods : Cytotoxicity was assessed by an MTT assay. Wound healing and matrigel transwell assays were used to
examine on B16F10 cell migration and invasion. The levels of mRNA and protein expression of matrix
metalloproteinases (MMPs) and tissue inhibitor of metalloproteinases (TIMPs) were analyzed by RT-PCR and
Western blotting.
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Results : Our data showed that DJCPT showed the strongest inhibitory effect among the four prescriptions in
inhibiting cell motility of B16F10 melanoma cells within the concentration range that was not cytotoxic. The
inhibitory potential of colony formation was higher in DJCPT and SYMRKU compared to the other two types of
prescriptions, and the inhibitory effect of invasiveness is shown in order of DJCPT, SYMRKU, CGHUT and JPS.
DJCPT, and SYMRKU strongly inhibited the activity and expression of MMP-2 and MMP-9, which are important
mediators in cancer invasion, compared to CGHUT and JPS, and the increased expression of TIMP-1 and TIMP-2
was also more effective in these two prescriptions. In conclusion, DJCPT is expected to exhibit the most potent
blocking effect on migration and invasion among four herb-combined remedies compared in B16F10 melanoma
cells.

Conclusion : Overall, the results of this study will be used as an important source to validate these prescriptions in
animal models and to understand the mechanism of action of herbal remedies recorded in Dongeuibogam.
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Table 1. Sequences of the primer pairs employed in the RT—PCR reactions

Name Sequence of primers

MMP—2 sense 5'-CTT CTT CAA GGA CCG GTT CAT-3'
antisence 5'-GCT GGC TGA GTA GAT CCA GTA-3'

MMP—2 sense 5'-=CGG AGC ACG GAG ACG GGT AT-3'
antisence 5'-=TGA AGG GGA AGA CGC ACA GC-3

TIMP—1 sense 5'-TGG GGA CAC CAG AAG TCA AC-3'
antisence 5'—=TTT TCA GAG CCT TGG AGG AG—-3'

TIMP—2 sense 5'-GTC AGT GAG AAG GAA GTG GAC TCT-3'
antisence 5'—-ATG TTC TTC TCT GTG ACC CAG TC-3'

GAPDH sense 5'=CGG AGT CAA CGG ATT TGG TCG TAT-3'
antisence 5'=AGC CTT CTC CAT GGT GGT GAA GAC-3'

Figure legends
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Fig. 1. Effects of water extracts of Sipyukmiryukieum (SYMRKU), Danjacheongpitang (DJCPT),
Cheongganhaeultang (CGHUT) and Jipaesan (JPS) on cell viability in B16F10 melanoma cells.
Cells were seeded at an initial density of 2.5 x 10° cells per 60—mm plate, incubated for 24
h, and treated with various concentrations of SYMRKU, DJCPT, CGHUT and JPS for 24 h.
Cell viability was measured using an MTT assay. Each point represents the mean £ SD of

three independent experiments.
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Fig. 2. Effects of SYMRKU, DJCPT, CGHUT and JPS on cell motility in B16F10 melanoma cells. Cells
were grown to confluency on 30—mm cell culture dishes; a scratch was then made through
the cell layer using a pipette tip. After washing with PBS, serum free medium (to prevent
cell proliferation) containing either vehicle or indicated concentrations of SYMRKU, DJCPT,
CGHUT and JPS was added for 24 h. (A) Photographs of the wounded area were taken for
evaluation of cell movement into the wounded area. (B) The number of cells migrated toward
the wounded area was indicated as a relative value. Each point represents the mean * SD of
three independent experiments. A Student’s t—test was used for determination of

significance (* p <0.05 versus untreated control).
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Fig. 3. Effects of SYMRKU, DJCPT, CGHUT and JPS on invasion in B16F10 melanoma cells. Cells
pretreated with the indicated concentration of SYMRKU, DJCPT, CGHUT and JPS for 6 h
were plated onto the apical side of matrigel coated filters in serum—free medium containing
either vehicle or SYMRKU, DJCPT, CGHUT and JPS. Medium containing 20% FBS was placed
in the basolateral chamber to act as a chemoattractant. After 24 h, cells on the apical side
were wiped off using a Q—tip. Next, cells on the bottom of the filter were stained using
hematoxylin and Eosin Y (A), and then counted (B). Data are shown as the mean of triplicate
samples and represent invasive cell numbers compared with those of control cells (* p <0.05
versus untreated control).
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Fig. 4. Effects of SYMRKU, DJCPT, CGHUT and JPS on colony formation in B16F10 melanoma cells.
For the colony formation assay, cells were seeded at a low density (500 cells per plate) and
allowed to grow until visible colonies appeared. Culture medium containing either vehicle or
indicated concentrations of SYMRKU, DJCPT, CGHUT and JPS was replaced every 72 h. (A)
After 14 days, the cells were stained with common crystal violet dye and then photographs
were taken. (B) The number of colonies was indicated as a relative value. Each point
represents the mean = SD of three independent experiments. A Student’s t—test was used

for determination of significance (* p <0.05 versus untreated control).
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Fig. 5. Effects of SYMRKU, DJCPT, CGHUT and JPS on expression and activity of MMPs in B16F10
melanoma cells. (A) B16F10 cells were treated with 1000 pg/ml of SYMRKU, DJCPT, CGHUT
and JPS for 24 h. Total RNA was isolated and reverse—transcribed. Resulting cDNAs were
then subjected to PCR. The reaction products were subjected to electrophoresis in a 1%
agarose gel and visualized by EtBr staining. GAPDH was used as an internal control. (B)
Cells grown under the same conditions as (A) were sampled, lysed, and 50 ug of proteins
were separated by electrophoresis on SDS—polyacrylamide gels. Western blotting was then
performed using the indicated antibodies, and an ECL detection system. Actin was used as an
internal control. Bands were quantified using ImageJ and normalized to GAPDH and actin. (C
and D) In vitro activity of MMP—2 (C) and MMP-9 (D) in cell culture supernatant was
measured using MMP—2 and —9 gelatinase activity assay Kkits. Data are mean £ SD from
three independent experiments and are presented as fold change compared with vector control
(*, p <0.05 versus untreated control).
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Fig. 6. Effects of SYMRKU, DJCPT, CGHUT and JPS on expression TIMPs in B16F10 melanoma cells.
B16F10 cells were treated with 1000 pg/ml of SYMRKU, DJCPT, CGHUT and JPS for 24 h.
Total RNA was isolated and reverse—transcribed using the indicated primers. Resulting cDNAs
were then subjected to PCR and the reaction products were subjected to electrophoresis in a
1% agarose gel and visualized by EtBr staining. GAPDH was used as an internal control. (B)
The cells were lysed, and 50 ug of proteins were separated by electrophoresis on
SDS—polyacrylamide gels. Western blotting was then performed using the indicated
antibodies, and an ECL detection system. Actin was used as an internal control. Bands were
quantified using ImageJ and normalized to GAPDH and actin.
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