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Suppression of Matrix Metalloproteinase-9 Expression of Flavonoids from Metasequoia glyptostroboides.
Jae-Young Yang, Ho-Jae Lee, Yung-Hee Kho, Byoung-Mok Kwon and Hyo Kon Chun*. Korea Research
Institute of Bioscience and Biotechnology (KRIBB), 52 Oen-dong, Yosung-gu, Dagjeon 305-333, Korea — Matrix
metalloproteinases (MMPs) are a family of structurally and functionally related zinc-dependent enzymes
responsible for proteolytic degradation of extracellular matrix components such as base membrane or
interstitial stroma. MMPs play an important role in a variety of physiological and pathological tissue
remodeling processes, including wound healing, embryo implantation, tumor invasion and metastasis.
Since MMP-9 (gelatinase B) has unique ability to cleave type IV collagen, gene expression of MMP-9
has been focused on as a pharmacological target. Flavonoids are a class of compounds that are widely
spread in plants. In the coures of screening for the suppressors of MMP-9 gene expression from natural
products, Metasequoia glyptostroboides was selected. Six flavonoids, sciadopitysin, isoginkgetin, bilobetin,
2,3-dihydrohinokiflavone, luteolin and apigenin were purified as suppressors of MMP-9 gene expression
from M. glyptostroboides. The suppressing activity of the isolated flavinoids on the MMP-9 gene expression
was measured by gelatin zymography and Nothern blot analysis.
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Fig. 1. Six flavonoids isolated from M. glyptostroboides.
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Fig. 2. Effects of isolated flavonoids from M. glyptostrobmdes on
MMP-9 production in TNF-g-induced HT1080 fibro-
sarcoma cells. Conditioned media from HT1080 cells
treated with 2, 4, 8 yM of flavonoids and 5 ng/ml of
TNF-c were analyzed by gelatin zymography.

gelatsdrt.
Luteolin®} apigenin % B X3 flavonoid3
W 2etal ool f-&513 g e o G33 vd

% 24¢ 7D Ugol WHA 342 B QY=
e

e
o
o
X,

MMP-9¢] 28 94 §318 711 LS FN3act ot
SA s ozre Bl 679 flavonoid 242 MMP9
1S AdAse AU ALL & F I

MMP-9 &8l X &3t

MMP= HAMGE W ZAE7] & 1 FAHANM DE
o{x] mRNAY 238 Folslrl Y8t Northern bloto

Az e Fl 35 o

%‘EF/I% 67) EFE0] MMP9 Rz 2ES 922110}”
38 747t 7HA 2 ke AL gelatin zymography &
23l o)u] #elslg o1} Northern blot 2#, 1sogmkgetm
7 bilobetin® 4 pMe] FEolAH MMP9e &34 wae
745 A skH ek 2,3-dihydrohinokiflavone, luteolin®} api-
genin® gelatin zymography 2o Me 73 %*é:% e
Wglor MMP9S) £8% BRelt 2 98¢ Bl 4%
t} 53] isogikgeting} bilobeting MMP-9 gk oz}
TIMP-19] B3 433 JASle ReE YEpyt) Fg. 4
T AEZ4 nxe flavonoiddl L B ASE 4 uM
F5 9 isoginkgetine X9 FHd 423 FFE ]—]l“
Ao g eyttt ¥ zymography Aol A 5
A& HYd bilobetin® AT F4o ¥ & JF§&
S HA MMP-9 32} F&el M ek 4 & Boje
ekt

INFra -~ + + + + + + +
Compound (4 M) -~ - sci iso bil hin lut api

MMP-9

TIMP-1

GAPDH

Fig. 3. Effects of isolated flavonoids from M. glyptostroboides on
the gene expression of MMP-9 and TIMP-1. HT1080
cells were treated with 4 pM of each flavonoids for 1
6~18 hours. Expression of MMP-9 and TIMP-1 was
measured by Northern blot analysis. (sci;scidopitysin,
iso;isoginkgetin, bil;bilobetin, hin;2,3-dihydrohinokiflavone,
lut;luteolin, api;apigenin).
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Fig. 4. Effect of isolated flavonoids on cell proliferation of HT1080
fibrosarcoma cells. HT108G cells were treated with 2, 4
M of flavonoids for 1 day and viability was tested. (sci;
scidopitysin, isojisoginkgetin, bil;bilobetin, hin;2,3-dihy-
drohinokiflavone, lut;luteolin, api;apigenin).
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