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Abstract : Several solvents were used to fractionate an extract obtained from the chapped root bark of
Ulmus davidiana Planchon. The each fractionary part was condensed under reduced pressure and then
examined to investigate the inhibitory effect on MMPs by modified gelatin zymography, where EA
fraction showed the inhibition effect on the activity of MMPs.
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A compound showing inhibition effect on the MMPs was isolated and purified from EA fraction. Under

IR, 'H- and “C- NMR analyses it is very close to a catethin.

This substance showed 48% inhibition effect on measurement of MMP-9 activity at 5 mM and 43% at

10 mM.

To verify the effect of this substance on cells, human hepatoma, SK-Hep-1 cells as a cancer model, and

Chang liver cells as a normal model were selected. MTT assay was performed to examine the cell

viability by treatment of 1 nL/mL of the purified substance on cells. The purified substance showed

negligible toxicity on human liver cell line.
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AFES M XFE adenocarcinoma A|3EFQ! SK-Hep-1<
AREERTE S A AlEAY =4 e E9s
Aste] A4 AEFQ Chang Liver NEFE AFR-3IS]
o ol AEFE T FHRHE A5ty
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SK-Hep-12 Dulbecco’s Modified Eagle’s Medium
(DMEM)e| A B st 2 v FedE centricon 3022
FE3te] MMPs9] A3 FolA MMP-9¢] thgh A3ol
ARg-aH

22. Aok
Glycine, 3(4,5-dimethylthiazol-2-yl) 2,5-diphenyltetra-
zolium bromide (MTT), ammonium persulfate, coomassie
blue, triton X-100 52 A]¢F& Sigma Chemical Co. A
AREERTE aElal  tris(hydroxymethyl)-amino-
acrylamide, N,N,N’,N’-tetramethylethy-
lenediamine (TEMED), sodium dodecylsulfate (SDS) &
£ Bio-Rad (Hercules, Co.) A& ARSIt

I Dulbecco’s modified Eagle’s medium (DMEM),
Dulbecco’s phosphate buffered saline (PBS), trypsin-EDTA,
L-glutamine:= Gibco BRLA} A|%-3 AHE-31%11, n-hexan
(95.0%), ethanol (99.5%)3} ethyl acetate (99.0%)= 43

o
=

methane  (Tris),

spetell A st A glo] ARg-sHTh

23 &87(7|

B oAy ANgAy 2 a4 FAHE Ao Agd
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detector: UV-10v, pump: YAMAZEN 540, Japan)S A&
393, 77]1%9%7] (Mighty Small SE250, Hoefer, USA)
a8 W% A%7] (Martin  Christ  Alpha type,
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Z} 3o 23 MMP-9 Al E2S 18]2] PBSOl
o FE FHE AHFEGen, oR& oAl 37 T,
5% CO, incubatord] 24A17F BFA|A Z+ MEF] A
F AAREE FESAY 2 o oA E2
AYsA] G AL VNFoF Z AEFY HES 5
2% JA A=E ANk S, AEY AEEL 10
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Fig. 1. Zymography of MMPs in the precence of

extracts obtained from different solvents.
Lain 1: Control (MMPs of SK-Hep-1)

Lain 2: Extrate of Ulmus davidiana Plancn with
70% Ethyl alc.

Lain 3: MC Layer

Lain 4: EA Layer

Lain 5: MtOH Layer

MMP-9 —
MMP-2 >

279 70% oS FEES o &
] 3 MMP-9 &4 Adox EA E8o] A
ﬁﬁ% | e AeZ Yyt (Fig. 1). 94 EA &
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55 H7d 29 (30x400 mm)ollA] EA: MeOH
(10:0.7)8] &% Lu|E A8l £&38l] UV/VIS
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2 et 28 Ao £ 7 £EE52 flash
silica column (30 x 400 mm)”JollA] EAZYF £535}o]
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t}. 25 TLC aluminium sheets (Silica gel 60 F254)°i4]
ACN:H0 = 10:022 H7|gte] ddEZ RS
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S MMP-99] oA AR FF EAS 9 IR ¥
'H- and "C-NMR #Ao]| A}-83149t}.
32. FTHR AHEZDE NMR DATAM 2|5t

MMP-9 XMalx|e| = 24

EA FZE4AM EZ3 MMP9 AaliAl¢] FT-IR 29
EFM -OHS 73 F4 W7} 3380 cm'olA e}
3 HFEEE0] C=C stretching®] 1608, 1518 —LZ]il 1442
cm oA 712]3L 1036 cm'IME C-O0 AR F4 o
7b Ykt

'H- and "C-NMR9| datat Table 1°] JERHTH
'H NMR spectrum®l] 2]&}# & 398 oA OCH;Z H.0]
£ peako] BHom, § 251004 A 1 3HEY
-CHx-¥ C-H7F B § 38594 C-HE Holx )
o} I § 5.00 o4 Cr-H7} coupling constant 3.15 HzE
UERRCE” 283 § 6.100014 CeH7F Holi 1o,
§ 589 oA CeHZEF YEhY Itk ZEa ¢, G 9
Co-H 7} § 6.61 ~ 673914 Yehd Aoz Hth 1
2]3 OHE § 8.887} 9.4894 UEh}e= ZAo2 Helth

BC NMR spectrum@} “C NMR Dept 45 spectrumS
vl BW § 102.07, 107.19, 130.78, 14522, 155.63 L
gl 156.708] Bihv FAE A e AS & T U
. CoB GOl dlFsE peake]l Z+zb § 103.58%)
107.19 oA Ho|il § 130.78% 14522 77} Cs9} ¢
o 2P § 115.50% 11472904 ZH2 Ce8} Cooll 3l
o= peakZ} HATE E8E § 155.63% 156.70> 242
Co ¢ €9 ASE Ho|il § 11860, 11550, L&
114.72 X9 peakse 27+ Cy, C5, 1AL Cooll 3l
Fete Aoz Uehst €4 uy3gEe -CH-ol
3F3l= (Cy) peak= & 27.64 ppmolA, 1)1 OH7]
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o 93 shift2 § 81.24904 C3oll D3l peak’t W
Ehge Bkt § 7879901 -E o, § 95.129) 96.13
& 747} G Cooll D3l peak o2 UEIGITE

R = H or alkyl group

Fig. 2. Structure of catechin.

Table 1. 'H and "“C-NMR spectral data of purified

compound
PPtc®  Hem) T MC®) Heem)
2 7879 493(1H,d,1684) 1° 10207
3 8124 385(1H,q  2° 11860 6.68(1H, s)
4 2764 2.51(1H, q,9 3¢ 156.63
5 130.78 4 155.70
6 11550 6.10(1H, s) 5¢ 115.50 6.73(1H,d, 2.1)
7 14522 6 11472 661(1H,d,2.1)
8§ 11472 589(1H,s) OCH; 7628 398(3H, s)
9 107.19
10 103.58

* Recorded in ds-DMSO, chemical shift values are reported as
§ from TMS at 75 MHz for “C and 400 MHz for Dept
spectrum; number of protons, signal multiplicity and coupling
constants (Hz) are shown in parentheses.

33 RI|oM MHE SEe| MVP-9 M| St
T2 FEEANAM E8 ZAE IFES zymo-
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Fig. 3. Effect of MMP-9 in the presence of purified
compound.

A. Zymography analysis B. Densitometric analysis

Lain 1: MMPs of SK-Hep-1 Lain 2: 10 mM

Lain 3: 5 mM Lain 4: 1 mM

Lain 5: 0.5 mM Lain 6: 0.1 mM
MzFol HElH

Fig. 45k 59 UehiInh 2, 94 Az
MNEFE 24-well plateol] 50 OOO7H«] AEZE seedingd}

I 1247 & MMP9 9A EFS HETEE 1 mME
A 2lste] 48417 37 C, 5% CO;, incubation Z710]A]
7% & sy wals wEe 49 7 1 7o
Hale A #FHA @At Tt 24-well platol Al
30,000718] MEE seedingsl 12A17F 3 MMP9 A
E4S ATsE | mME A3t 48712 37 C, 5%
CO, incubation ZZAA 7] & dgsy HIE
#3 A3 SK-Hep-1 AlEFA o] F9jo] H2 wh
Aol =G om, o] AL FEYZ YA FxEo
)\}\}J\q‘
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o]t Lin"9 A7l <shd atshAlg FUFA,
dAZ @o] 20|= curcumin (diferuloylmethane)S
SK-Hep-19l Foi3t A3}t 10 pMolA 17.4%] A &3}
2 Boen, 70.6%7 AEd HolHucka & Axtet
2o 3 Kim® 59 Aol 914H] ginsenoside-Ré
(G-Rs4)E SK-Hep-1°] A&|3}t4S wl LA} (apoptosis)
7F doju AZ2E SAzths Bash 2 AEgS
ER L) olgfe Anz Hol B o] Uehd 9
F99] vdE HAE EHe) Fojol o Aoz A7}
=m, o]gjg @io] MEe] At gk ZQ1A A}
(necrosis)oll 3+ AQAE goz AFs Holo} &
Ao Azhgict

35 22l=0l| ofet 2 Mz M=ZF dES
Az A HolQle AEE
MMP9 A EZS FAE 2
Ao &3] ELISA readerZ ZA3tgch 2g]a o]u
slod 2

i

oM Ax AHshA] ¥ AL 100% 7FL

Fig. 4. Effects of purified compound on growth of
normal liver cell (Chang).
A. Normal
B. Treated with purified compound
The Chang cells were treated with 10 mM of
purified compound for 48h and the morphology of
the cells was examined microscopically (40X)
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Fig. 5. Effects of purified compound on growth of

Hepatocellular carcinoma cell (SK-Hep-1)

1. Normal

2. Treated with purified compound
The SK-Hep-1 cells were treated with 10 mM of
purified compound for 48h. and the morphology of
the cells was examined microscopically (40X)

U %S T AHE Fig. 691 YR o] I1¥E
A AN ESFS Chang MEFAA= 1 mMolA HE
GAo] Q3|8 Frkete A3 (13077 + 137D HQl
WHH, SK-Hep-1 AlEFolME= A2 F2]o] 433] o
A Ao=Z JEPRTE (16.02 £ 6.08).

ol Jung” 59 ATl JsH allylthiopyridazine
FEAES SK-Hep-1 AEFo] A& w) Z FxAo]
et 229 2.5 mMelA ¢ 100%8E 434S oA
ANZAY s, Oh® & SK-Hep-l AlEF
pentagalloylglucose (PGG)E 397t Folde o 5= 9
EHo2 (SouMolA 50% A AlES7E FolEJT
Hustdoh E3 Yang®) 59 A7l <8 HL-60
A EZZFol 1-O-galloyl-castalagin®| 1} casuarinine  *] 2|3}
AS W 25 pgmLe] F=olA 100% AT A
Joshi**= 313t WA idarubicin (Ida)S 30 nM %2 &)
S o Chang MEFE 35% A4 #4E vehlon,
4-hydroxyperoxycyclophosphamide (4-HC)Z 1 pg/mL £
B HYIALUE 41%9] A JAE Riva B
a3tk a8y o|RES EEH A FE3 proan-
thocyanidin (GSPE)E 1da%} o] A& wie 85%7f
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Fig. 6. Cell viability depending on the concentration of
purified substance.
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