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Effect of Rheum undulatum Extract on Antioxidant Activity and Activity of Matrix Metalloproteinase-1
in Human Skin Fibroblasts. Sung Min Park, Gye Won Lee' and Young Ho Cho'*. R&D Center,
CoSeedBioPharm Corporation, Chungbuk 363-792, Korea, 'Department of Pharmaceutical Engineering, Konyang
University, Nonsan 320-711, Korea - Rheum undulatum L. has been commonly used as a cure for hematem-
esis, dropsy, and haematuria in the Oriental medicine for a long time. The main constituents of R.
undulatum are chrysophanol and emodin, which are an antioxidative substance that has an an-
thraquinone structure. In the present study, to develop a new anti-aging agent, we examined the anti-
oxidant activity and the inhibitory effect of the R. undulatum extract on the synthesis of MMP-1 in
UVA-irradiated human dermal fibroblasts and MMP-1 activity. The R. undulatum extract was found
to scavenge 1,1-diphenyl-2-picrylhydrazyl (DPPH) radicals and superoxide radicals in the xan-
thine/xanthine oxidase system by a dose-dependent manner, respectively. UVA-induced MMP-1 ex-
pression was reduced about 79.5% by 1 ug/ml of the R. undulatum extract and also inhibited MMP-1
activity in a dose-dependent manner. In conclusion, it was observed that the R. undulatum extract has
the antioxidant activity, regulation of UVA-induced MMP-1 production, and inhibition of MMP-1
activity. Therefore, these results suggest that the R. undulatum extract can be developed as a new an-

ti-aging component of cosmetics.
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Fig. 1. Scavenging effects of Rheum undulatum extract (RUE)
on DPPH radicals. A solution of 150 pl of 100 pM
DPPH solution in methanol was gently mixed with
150 pl of RUE for 10 min and the absorbance was
measured at 565 nm. The results were expressed as the
average of triplicate samples with S.D. The SCsp of vi-
tamin C showed 11 pg/ml. * p<0.05 compared with
control.
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Fig. 2. Scavenging effects of Rheum undulatum extract (RUE)
on superoxide radicals. Superoxide radicals were gen-
erated by a xanthine/xanthine oxidase system and
measured by NBT reduction method as described in
the Materials and Methods. The results were expressed
as the average of triplicate samples with S.D. The SCs
of BHA showed 32 pg/ml. * p<0.05 compared with
control.
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Fig. 3. Effect of Rheum undulatum extract (RUE) on the cell via-
bility of human dermal fibroblasts. HDF cells were
treated with various concentration of RUE at 37°C for
24 hr. The proportion of survival cells was measured
by MTT assay. The results were expressed as the aver-
age of triplicate samples with S.D. * p<0.05 compared
with control.
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Fig. 4. Effect of Rheum undulatum extract (RUE) on the pro-
duction of MMP-1 in UV irradiated human dermal
fibroblasts. The cells were treated with various concen-
tration of RUE for 24 hr. The contents of MMP-1 in
culture media were determined by the MMP-1
BiotrackTM ELISA kit as detailed under the Materials
and Methods. The results were expressed as the aver-
age of triplicate samples with S.D. * p<0.05 compared
with UVA-irradiated control.
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Fig. 5. Inhibitory effect of Rheum undulatum extract (RUE) on
MMP-1 activity. A solution of 20 pl of DQ collagen
(0.25 mg/ml) and 40 pl of RUE were gently mixed
with 40 ul of 0.5 U collagenase for 20 min and the lu-
minescence was measured at 495 nm (exitation wave-
length) and 515 nm (emission wavelength). The results
were expressed as the average of triplicate samples
with S.D. The ICs of 1,10-PT showed 11 pg/ml. *
p<0.05 compared with control.
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