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Abstract — Matrix metalloproteinases (MMPs) are known to play an important role in photoaging by mediating the deg-

radation of extracellular matrix proteins. In this study, to develop a new anti-aging agent, we investigated the antioxidant

activity and the inhibitory effect of Melothria heterophylla extract on expression of MMP-1 in UVA-irradiated human dermal
fibroblasts and MMP-1 activity. The M. heterophylla extract was found to scavenge radicals and reactive oxygen species
(ROS) with the SCg, values of 13 pg/m/ against 1,1-diphenyl-2-picrylhydrazyl (DPPH) radicals and 20 pg/mi against super-
oxide radicals in the xanthine/xanthine oxidase system, respectively. UVA-induced MMP-1 expression was reduced about

80% by 100 pg/m! of the M. heterophylla extract but MMP-1 mRNA expression was not inhibited. Therefore, we conclude

that the M. heterophylla extract significantly inhibits MMP-1 expression at the protein level. Also, the M. heterophylla extract
inhibited MMP-1 activity in a dose dependent manner. From these results, we suggest that the M. heterophylla extract can
be used as a new anti-aging agent by antioxidant activity, regulation of UVA-induced MMP-1 production, and inhibition of

MMP-1 activity.
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AlAote]l EmzA oA F2]3 human dermal fibroblast
(HDF)+= Modern Tissue Technology AHMTT, Korea)= %-E
T4t Uet HDFE DMEM/F12(3 : 1) Hi|ol| 10% fetal
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Total RNA $~%2 RNeasy mini kit(Qiagen, Germany)s ©|
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primer, dNTP(0.5 uM), 1unit RNase inhibitor 12| i’ 4 unit
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Table I - Sequences of primers and fragment sizes of the investigated
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Fig. 1 — Scavenging effects of Melothria heterophylla extract (MHE)
on DPPH radicals. A solution of 150 w/ of 100 uM DPPH
solution in methanol was gently mixed with 150 p/ of MHE
for 10 min and the absorbance was measured at 565 nm.
The results were expressed as the average of triplicate
samples with S.D. *p<0.05, **p<0.01 compared with
control.
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xanthine oxidase]l 23] A/d=l= superoxide radical®] 4~ 2
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-3t superoxide radical 2AFIE VERIITE. o tixE
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Fig. 2 — Scavenging effects of Melothria heterophylla extract (MHE)
on superoxide radicals. Superoxide radicals were generated
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. *p<0.05, **»<0.01 compared
with control.
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Fig. 3 —Effect of Melothria heterophylla extract (MHE) on the
production of MMP-1 in UV irradiated human dermal
fibroblasts. The cells were treated with various concen-
tration of MHE for 24 h. ®MMP-1, matrix metalloproteinase-
1 (H). The MMP-1 contents in culture media were
determined by ELISA as detailed under the Materials and
Methods. ®Cytotoxicity was measured by MTT assay ().
The results were expressed as the average of triplicate
samples with S.D. *p<0.05, **»<0.01 compared with

'A-irradiated control.
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Fig. 5 — Inhibitory effect of Melothria heterophylla extract (MHE) on
MMP-1 activity. A solution of 20w of DQ collagen
(0.25 mg/mJ) and 40 W of MHE were gently mixed with
40 ! of 0.5 U collagenase for 20 min and the luminescence
was measured at 495 nm (exitation wavelength) and 515
nm (emission wavelength). The results were expressed as
the average of triplicate samples with S.D. *p<0.05,

362 T R - A e o - wE - folat - )
100 4
2z
MMP-1 237 bp g 80 J
Q
© o~
- 3
. & 60
p-actin 248 bp s £
= O
5 B 404
A s &
(A) = 20 4
140 g
o4
120 4
100 4
£ e0
<
[+
S 604
Q
R 404
20 4
TNon-UVA  UVA RA 1 10 100 *%4<0.01 compared with control.

Conc. of MHE(ng/mL)
(B)

Fig. 4 — Effect of Melothria heterophylla extract (MHE) on MMP-1
mRNA expression in UV irradiated human dermal fibro-
blasts. (A) After irradiated UVA, HDF were treated with
various concentration of MHE for 12 h. Total RNA
extracted from human dermal fibroblasts was analyzed by
RT-PCR. Lane 1; UVA non-irradiated, lane 2; UVA (6.3 }/
cm?) irradiated, lane 3; UVA+10 ng/mi of retinoic acid, lane
4; UVA+1 pg/ml of MHE, lane 5; UVA+10 pg/m/ of MHE,
lane 6; UVA+100 ng/m/ of MHE. (B) Each band was
quantitated by a densitometer using B-actin bands as
references.
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