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Study on the establishment of the bioassay models and its mechanism on

antimetastasis and depigmentation
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The goal of this study is to establish the bioassay models on antimetastasis and



depigmentation. We screen the effects of similar structure of synthetic products on
matrix metalloproteinase (MMP)-2, MMP-9 and tyrosinase activities in cell models
and further investigate their possible mechanisms.

For antimetastasis, DH suppresses the expression of gene and protein levels in
MMP-2 and MMP-9, and then decreases their corresponding activities in HT 1080 as
the results of RT-PCR assay, western blot assay and gelatin-SDS zymography,
however, the control synthetic product, D, has no effects as above-mentioned. From
the results of fibrin-SDS zymography assay, it is found that DH could suppress the
uPA (urokinase-type plasminogen activator) activity (IC50 is 13.724 mM). DH also
exhibits the dose-dependently inhibitory activities against migration and invasion of
HT 1080 in wound healing assay (IC50 is 1.75 mM), the transwell assay (IC50 is
1.262 mM) and colony dispersion assay. Result of cell adhesion assay shows that DH
could inhibit cell from adhering to extracellular matrix (ECM). In animal experiment,
the B16-F10 cell line is used to establish the metastatic model in C57BL/6 mice. The
intraperitoneal administration of 50 mg/kg/day DH once a day for 3-weeks is found
to decrease the number of metastatic nodules and lung weight, and elevated the
survival rate of mice comparing with control group. Furthermore, DH could suppress
the pathologic phenomena (ex. The body weight loss, molt, and the lacking strength
of limbs). These results demonstrate that DH might effectively inhibit tumor
metastasis in vitro and in vivo. It is proposed that the inhibition of cell adhesion and
mobility by suppressing the MMP-2 and MMP-9 activities. Moreover, the
down-regulations of MMP-2 and MMP-9 gene expression and the inhibition of
activation of pro-MMPs to MMPs by suppressing the uPA activity may be involved in
the possible molecular mechanism.

At the depigmentation assay, DH and EH show dose-dependently inhibitory
activities against mushroom tyrosinase, and the IC50 is 5.697 and 5.256 mM,
respectively, and show noncompetitively inhibitory modes in the present of tyrosine,
but not DOPA. The control synthetic products, D and E, have no inhibitory effects on
tyrosinase. Using tyrosinase activity staining in PAGE gels, both DH and EH show
dose-dependently inhibitory pattern in the presence of tyrosine, while, EH also
could suppress tyrosinase activity in the presence of DOPA. Using B16-F10 cell lines
to investigate the possible mechanism of depigmentation, it is found that EH could
decrease melanin content and tyrosinase activity in dose-dependent patterns with
or without alpha-MSH, and suppress tyrosinase, TRP-1, TRP-2 and MITF protein
expression in western blot assay. EH is found to inhibit melanin content in the
presence of IBMX (cAMP activator), but is failed to inhibit the reduced melanin
contents in the presence of PD98059 (ERK inhibitor). Therefore, it is proposed that
the EH may inhibit tyrosinase activity in a cAMP-dependent pathway. Furthermore,



EH could suppress tyrosinase, MITF, CREB, PKA (PKA catalytic subunit) protein
expression levels, p-CREB/CREB ratio, and cAMP levels. These depigmentation
results reveal that EH suppresses the activation of PKA by decreasing cAMP levels,
and decreases the expression of protein levels in CREB, and then decreases the
phosphorylation of CREB, the MITF and tyrosinase protein expressions, and finally

suppresses tyrosinase activity and melanin contents.



