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2 ok Mxe] 7" Fo WA TP RAES 7HEFESIAIA AHA (turnover)ZH A 343 (remodeling)l]
A 9SSl T4 7F matrix metalloproteinases (MMPs)©] Tk, MMPs 59l 4] MMP-22} MMP-9=
catalytic domain®] fibronectin-like domain®l] 2]3] hemopexin-like domain ¥-¢]¢} BoiA JE Ho] T
MMPE 3} th 2tk MMP-9 SJAA| 9] ez 71 oelE vs 4= At B UE 3 AT} Hovenia dulcis
Thunberg®X] MMP-9¢] &3S Aafishz B82S ] AASIAL, eE =2 g MMmp-9¢] €3
oA %5 SISt Ethyl acetate (EA)O 93] &= £2ld 7709l st=@Eg= A, 39 Byt
MeOHE &% ®e]¥ ¢ 71| SRHEEIRHE Oolld MMP-99] &gl AaiE B, 'HOF °C NMR,
GC-MS 28] IRE °]E9] Tx2 EA3It) 3¥E Ax hydroxyl”]9F methoxyl”]| 2 X]$He wlAl v
& Ffshe SFER catechine AIGE FAH =N, s19HE B9 C= hydroxyl”] 9} methoxyl7| 2 %]
g WA el AR carbonyl’] S ZEIL Q1= nobiletin AIF ] e FAHAT 223 3FHE
AT MMP-9 872 1.0%&5=01M 76% AAlstalor, 3igteE B U =04 66% Alsk= 22
2 et 283 sekE G 1L0%E=0lA 71% oAlehe o' veht stgheE A7F MMP-9¢] &
3 Asllse] 7P & AR vEhth

Abstract: MMPs (Matrix metalloproteinases) are enzymes playing an important role to turnover and remodel
main protein compositions of extracellular matrix. MMP-2 and MMP-9 of MMPs having a catalytic domain
which is apart from a hemopexin-like domain part, are different from the other MMPs pertaining fibronectin-
like domain close to hemopexin-like domain. It was reported that the development of MMP-9 restrainer can
prevent the transfer of liver cancer. In this study, MMP-9 restrainers were extracted and purified from Hovenia

dulcis Thunberg. The each fractionary part was examined to investigate the inhibitory effect on MMPs. Three
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compounds, compound A and B eluted with ethyl acetate (EA) and compound C with methanol, were identified
by 'H and C NMR, GC/MS, and FT-IR. Compound A is considered as a kind of catechine type compound
having a benzene ring substituted by hydroxyl and methoxyl groups. Compound B and C are nobiletin type

compound pertaining a carbonyl group. Compound A, B and C showed 76%, 66% and 71% of inhibition effect
on MMP-9 at 1.0% concentration, respectively. Compound A showed the best inhibition effect on MMP-9.

Key words : Hovenia dulcis Thunberg., MMPs, GC/MS, IR, NMR, Nobiletin
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B Ao A3t Hovenia dulcis Thunberge 4+
ol A= Kigushi, Kenponashi, Rhamnaceae®} 3. & 2] 3L

R, UG SRV, A A EEa
o ZhujuFtol] 35l 2] Eo|t}. Hovenia dulcis
Thunberg®ll tst A= 1 FAo] Late] =% wjj§-
katAl AFE L ATk, Hovenia dulcis Thunb. oA
FJEAwlo], I &, &3 E&g #3l3k= alcohol
dehydrogenase (ADH) &74,° <3< HAAEZHQ
aldehydeE 3l 8} aldehyde dehydrogenase (ALDH)
A, 1+=54 | AEZZE ampelopsin,' abtisweet &2
Z hoduloside, jujuboside 5'50] B3 ¥ v} gt} o]
o] BMUF7) 2t U2 a5 tiske] BAE 2
Al HAL E AFE EHA =AU

B A= Hovenia dulcis Thunbergd| Al Th st
718 S AL&3te] MMP-9¢] 84S A&t &2
< &8 AAS, 2EE B2 g MMP-9¢] &
g A AFE-E zymography HEZE 1T L8]
I 0¥ MMP-99 B4 A EZ L Fl-infrared
spectrometer, nuclear magnetic resonance spectrometer,

>

gas chromatography/mass spectrophotometer, UV/Visible
spectrometer 52| 7]7]EA o2 F2ZHA 5L F
Watalzl st
24 H
2.1. A8 =
B AF A3t Hovenia dulcis Thunberg= =+
2 9He] 2R NAM Hovenia duicis Thunb. 2]

A
29 PR TYste] SANN A @ x3h
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=t ARSIt MMP-9°] tisk B4 % 288 Q1%
adenocarcinoma Al %<1 SK-Hep-1-2 Dulbecco's
modified eagle's medium (DMEM)|A] wll 3} A 2,
22 8 gH-& Centricon 10 (Amicon, USA)S.Z 533}
o] MMPs®] A3 Sl MMP-99l| th&t Aol AR
STt

o 2 A% AEE 2~3 cm A2 ZEbN F=3)
_O__

22. A<k

Glycine, ammonium persulfate, 3 (4,5-dimethylethiazol-
2-yl)-2,5-diphenyl-tetrazolium bromide (MTT), coomassie
blue & triton X-100 52| A]2F2 Sigma Chemical Co.
AFS AHE3FATE 28 3L Tris (hydroxymethyl)-ami-
nomethane (Tris)3} acrylamide, N,N,N,
thylenediamine (TMEDA) % sodium dodecylsulfate
(SDS) 52 Bio-Rad (Hercules Co.) A && A3}
t}. Dulbecco's modified Eagle's medium (DMEM),
Dulbecco's phosphate buffered saline (PBS), trypsin-
EDTA, L-glutamine> Gibco BRLA} Al &S A1-&-31%
o). n-Hexane (Hex, 95.0%), methanol (MeOH, 99.5%),
methylene chloride (MC, 99.5%) ZL2] 3L ethyl acetate
(EA, 99.0%)= 2Hstetoll A Este] GAlste] ALE-

StATE 8 E9 &alo AFE-E methanol (99.93%,
A.CS. HPLC grade)2 AldrichA} A &S AH8-351ATh.

"tetramethyle-

23. AgI7|

EZ9 HAd+= HPLC (Jasco pu-980, Japan)<}
MPLC (YAMAZEN, collector: FR 50N, detector: UV-
10v, pump: YAMAZEN 540, Japan)E A}-&3}91 32,
HPTLC (CAMAG TLC scanner 3, Switzerland), FT-IR
spectrometer (Perkin Elmer Spectrum One with Automage
FT-IR Microscope, USA), GC/MS spectrometer (Varian
saturn(Il), column; DB-5, (5%-phenylmethylpolysiloxane,
diameter; 0.25 mm, film; 0.25 pm, 30 m, Australia),
NMR  spectrometer (Lambda 400 MHz JEOL, Japan
% Varian Gemin: 2000 operating at 300 MHz, Australia)
S ol&ste] 22 4 B Fx ZAA N ARSI
o 22 A EE 4 Axs] Sd WE 127
(Martin Christ Alpha type, Germany)E A&-3}31 T,

Ao v Alge] dAele 27 k7]
(Utra-Turrax T25, Germany), 353} 3}2] 7](Sonics and
Materials VC-375, USA), 7] %45 7](Mighty Small
SE250, Hoefer, USA)9} ELISA reader (Spectra Max
340, USA), incubator (Boekel incubator shaker II, Model
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136400) 2! UV/Visible spectrometer (Varian Cary 3E,
Australia)E ©]-8-3}31t}.

24, AE gy

241, SUHLROIM MVP-9 Xolie| =& « =2

MMP-9ol Bjg 24 ol Fel Eele 9ia) &
oAlX AZAZ Hovenia dulcis Thunb. & 2~3 cm =
712 Mol 1 Kg& ¢ th 5 L round flaskell €3l
70% methanol (MeOH)i 4 N7k BF3lE WHe R 3
A widelel FRAST. FHEE clishe] H4E

& AAT Fol A BHAAD, FHEL Rt
%a Azt 54 Ax3 AEe d2olA MeOH
off &aAIA 30 &2 Ao] FAIL o] F Zgtstol] o}
g WS o8 W A3t MeOHoll &3 ==
£33} MeOHol| 54| o= FE-E U3t MeOHel| £
A E e TS st ¢33 MeOHE A A
Fofl 10 mLe] MeOHOl ThA] £3]AIA MMP-92] A
3 &9 Aol AHE-3IATE MeOHOl 54| ¥& i
2 5 mLé FHF] SHAAA MMP-99] &/ A
&l ool gk SA ol ARg-skAT

MMP-92] /o] A al/4dg E3 MeOHo| &3f =
= &9 silica gel (Kieselgel 60 ASTM, Merck Art.
7734) column (30 x 400 mm)o| A FAdo] T} 2 &u&
AHgste] §EEe WRHoR EgEvh. WA
column (30 x 400 mm)°ll EA:hexane=0.1:89] &3} &
wjo] E£39 silica gelS 300 mm §01§ =339t}
183 MeOHol| &38f == w8 &S
3k ¥ 500 mL2] n-hexanel 2 &

columnoﬂ loading

o=
Z3193, uiX| 2o 2 MeOHZ o%ﬂ% PO R *11
e FEow ZsArk Al JHe] EEEES Y
alol] w53kl MMP-99] &4 Adlls AF ] AH&-3t
%3, EA9t MeOHZE §Z3% 8 EollA MMP-99]
Aol Adlleel Ues AT 1 T REES 7t
Zh vt e Wes MMP-9 84 AslEde]

& A3t

EAZ &53 32 7ietstol] EAS «hxd3] 3
A7 Fo] 5 mLe MeOHE ARE-3le] thA] SaiA 7
t}. o] A5+ silica column’doll Al open column® 2
MC9} MeOH®| E-&Ho4 MeOH] ¥ EE &7}
A7l WHOE OA] Y] e RO R E8a3t
A WA A7 gl MC:MeOH=10:0.12] &3 &nj
Abg-Ele] 83 UTHED. 2 LE £EA7) 9,
HA) A7) gujel MC5:MeOH=10:0.55 A}-&3}]
SE3IATHER). ©] EFEulolr e 4 AL 815t

o ﬂllﬂl
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EEo] #El5o 8582 UVY 365 nmZ EI1313
o} Al A A7) fvllE MC:MeOH=10:1¢1 £3F &
W& AMESATE o] £ Sl HEp AEe
3lgHEo] £ H S UV 365 nm=Z & 427} Q)
Ak wA e I E-S MC:MeOH=10:42] &3 &)
2 8&309 A3, 7 YR ELS Aol w5
o] 5 mLe MeOHo| thA] & A]#H A MMP-92]
44 Aslls Aol ARSIt
MeOHZ &% B3 2L EASL 53
AAEC] Yegy oz o E2dE &
MMP-99] &3 A3lls APdA A3l =
2 UELTh o] &9 7tetellA 5
9] MeOHS AM&ste] ThA] &AL Fof silica
column’ll 4] open column® 2 MCS} MeOH2| &%
H-&S 2E5HA MeOHS T2 Z7MA7|E WY
o2 g A e FEoz B3 WA MC:
MeOH=10:29] &3t &0l & AFE-3le] AFA AL
3ItEo] £&5Y JSS UVY 365 nmZE g1
F7F AATHMI). 2 th A7) &vll= MC:MeOH=
1:12] & 80 & AMEslla, Repd Algel si3tE
o] £ T 7t AU e 1FA AL
3}ES MeOHOIA T &5t}
MC29 MeOHY] 7}7] th& &2 83471 £3)
52 7gstel w538kl A% MeOHO| thA] &
A AT ©]&<L2 25 TLC aluminium sheets (Silica gel
Fas)ol A F gt T 7l o]e] sItEEe] &3+
e Ao Z YEl ol T MMP-99] &4 A
5 AFoM Aol e Aoz Yelhd A 79
B R(EL, E2 283 MDOESE AfE2e] FA
Al =3t
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242, UM MVP-9 XMalidle| X

MMP-99] &7 Aslls AoNA Aslsel e A
o7 yehd Al Y BIEEL E2 283 M)A
MMP-99] &4 A3 EZd s P = MPLC
(Silica gel column, 30 x 200 mm, at 365 nm)& ©]-&
&to] MCSF MeOHO| EH| £ Eejshs WHos &
Z3tth 28] AlEAF 1.5 mLY &S ol
UV/Vis spectrophotometerS AFH&-314] 365 nmoll A &
FEE SAGUL o] & T z/dolA 3t
-2 MPLCOIA MC:MeOH=10:0.22] &3}
=3t 365 nmolA FHEE YER=
obx] Zhtstell FF st Tl e FiE
2 Egaith @Y EHE YEd 7 WA £

$2
=]
-
o
A=}
=

i)

Mr =

(compound A)°] MMP-92] &4 A& A
Aol e ALZ Yeh o] 249 =
8k IR € 'H, PC NMREA o] AH&-&+31 ).
E2 #3822 MPLCA MC:MeOH=10:0.4]
S 2 8235t 365 nmollA FF =S VR
TS Hopr 7ehstoll FESke] Al ) Frl
sttt gd EFZ yehd T dA
(compound B)°] MMP-9¢] &4 A3lF 43
Aol J= ALRE Yeht o] 24 7=
Y&k IR & 'H, PC NMREA] o] A&t}
M1 8 &-2 MPLCA MC:MeOH=10:19]
|2 §&319 365 nmollA FEE=E LERY
Euks wopx] zhetatel] FEsle] o) ) HiE
datdh @d E27 Jeid F oA
(compound C)RFe] MMP-92] &4 A &5 4
Aol e ALE Yl o] 2He Tx
$J5te] IR ® 'H, 3C NMRE2] o] AF&-3}A ).

o2
tlo
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B g A
to Mz Mr 4z oo
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o
HU [‘lr rko{,
2o fr o ]
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243. MEZOM MVP-92| £z

MMP-9 &4 Ed9] #2= MMP-9 &4 £42-&
Hol Y& AXFZ 423l SK-Hep-1S FHo] g
% DMEM HiA 2 7]§ TS, MMP-9 &4 A A=
4e1zl S PBSE 3 3] & AFHstdh 2e8a 8
S A71EA 42 DMEM Bl gH o2 24 A7) )
A7 o5 DMEM Hj &S 3] 4=8te] Y48 8t
9t} 33 DMEM #j %S Amicon 30 (Amicon,
Inc. USA)S o|&3le 553 th, 7 SAERE 9
3t Hovenia dulcis Thumb. 252 MMP-99] &4
A AR5 3=t o] &3 Th

244 NMP-9 EYE =3

MMP-9 8% =4-& Zymography H'H 0S5 oF
HPAI o ® 3T 0.1%°] gelatino]
5 10% acrylamide gel S ©]& 3l A7) J53IA
3, lower gel buffer (pH 8.8)2] ZA|= Tris-base 18.15
g3}t SDS 04 g& 575 1 Lol 838171 A& A8-3)
Att. A7) 95 A running buffer2E Tris-base 3.0275
g7} glycine 14225 g, SDS 1 g& TF< 1 Lol 359
pHE 8322 St Z1& ARSIt 28| A79F
o] FU gel2 2.5%9] triton X-1002Z 30 &4 2
3] A H sl geldll EA8l= SDS AES A AT
123 ©] gelS incubation buffer (50 mM Tris-HCI,
10 mM CaCl,, 0.02% NaN,, pH 8.0)°l] 10 &2 2 3] A
] 3}aL, 37°C shaking incubator®l] 4] 24 A] 7} incubation

)
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AL & AR 12 A7F GABE T, ofuf ATl
2 0.25% coomassie blue, 10% acetic acid % 40%
methanol &N & ATt FAlo] £ v 1
2F gl 30 i 9 2 2} Gaoof] @yt gk gl
A7l % gel AF2] 92 KDa 9% 2] MMP-9 band®] 4
A Aol wel densitometer (ACDSee v3.0 | Z=H)Z
24 oA AxE Attt olm) ARS-SE 1 2F 24
M2 50% methanol3} 5% acetic acid &3S Al&
o, 2 2} AN O Z = 5% methanolZ 10%
acetic acid & H-& AM8-33 ).

3. &1 o pE

3.1. SUHLUROIAM MMPs AMaliMIel 22 ¥ HA|

70% MeOH=

55 Wy E Zymography WS 2 Al %3 MeOH

o 88lE= F &7 MeOHoll 4] eie Fitelr] 9]

MMP-9 &4 = =4 oA MeOH| &3l ¥ & Fi3t
S Fo] MMP-99] &4 A3 o] e AR
B TH(Fig. 1).

MeOH soluble2 THA] open SiO,-column chromato-
graphy®ll 4] n-hexane, EA 2] 32 MeOHZ £Z&A]A
Al el FEes Zsirt 7 2¥=E2 MMP9
&4 Adls AddodM= EAS MeOH E8E1o] A
gﬁ}; ] o]T‘:-__ 7-] oz q,E}LLE].(Fig 2)

EA #8 &2 A7 ZH (30 x 400 mm)~doll A
MC:MeOH (10:0.1 v/v)9] &3 &ul& AL8sle] Alg
Z 1.5 mLA 898 §Fo} UV/Vis spectrophotometer

23 Hovenia dulcis Thunb. 5%

war-s — [ Sl

Fig. 1. Zymography of MMP-9 in the presence of MeOH
soluble and MeOH insoluble fractions.
Lain 1: control (MMPs of SK-Hep-1), Lain 2: MeOH
soluble fraction, Lain 3: MeOH insoluble fraction

1 2 3
oo

Fig. 2. Zymography of MMP-9 in the presence of fractions
obtained from the different solvents.
Lain 1: control (MMPs of SK-Hep-1), Lain 2: EA
fraction, Lain 3: MeOH fraction, Lain 4: n-Hexane
fraction
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A7e) RYEL BEHT Fol Y BF A2HAT,
AzH 7 250 MMP9 B4 o] 4ol 27

o YEMIA

El # %2 MPLC (Silica gel column, 30 x 200 mm,
at 365 nm)S AH8-8k] MC:MeOH (10:0.2)% A7) 3}
o] B3t A FAAM F WA £ & E(compound A)RF
o] MMP-9 &4 Z730llA Asfise] e ASRE et
Wb 2l o] B8 &S TLC (MC:MeOH=10:0.2)
o} GCMSAIA GdEAQ] AS 1183, M(m/z)
= 2142 FAHYC} FLIR, 'H- 281 PC-NMRS
o] &3ale] 2 A4 A8t

E2 #3% T3 MPLC (Silica gel column, 30 x 200 mm,
at 365 nm)2 A}&3Fe] MC:MeOH (10:0.4)E A7) 3}

85 A FolA F WAl & E(compound B)©]
MMP-9 24 % A Aslse] e AoR YErs
= =] A (MC'MeOH=IO:O.4)9]— GC/MSel A
TG EHS % AR, M (m/zys 2672 FHE A
t}. FTHIR, 'H-, 28] lJC NMRS o] &3l 7+ &
Aol ARg-3HATH

M1 #+¥-2 MPLC (Silica gel column, 30 x 200 mm,
at 365 nm)S &3k MC:MeOH (10:1)& A7 3151 3,
5 WA & %(compound O)5te] MMP-9 &4 &4 ol
A Aol e AL® vtk 28X TLC
(MC:MeOH=10:1)¢} GC/MSol|A] G &2 )8 Fels}
A, Mi(m/z) & 2282 4T} FLIR, 'H- 28] 3
BCNMRE o83t 2 40l AMg-3513 T

2

32 FT-R 2HEZT NVR DATAN 2/§t MMVP-9
HMofixe] = &4

321. 35t A9l 2
El £33 E9] FLLIR 2FHEHXE 3303 cm oA
-OHY] 78t F407F YEbd AL, £3] secondary &
°ﬂ S Fste &5 wWrk 1369 cm oA YERS T W

=] C=C stretching®l s]g3l= &5 W7t 1610

cm ‘JJr 1515 ecm™'ol|A] ®olx th 28] 1239 cm™
aJr 1100 cm™'F-Zol| A o] &= w= WA el 4
H =C-0-C 9| 3sF3t= o= WAl g alkoxy
group®] e Ao AZE YT 53] 1700 em™
LA = o et F4 wE VERA] B9k o] o]
315t E ol HZ}LHOH C=0 (carbonyl) #8752 zt+=
nobiletin A|EG-& old ZAo = FA33 T}

'He} BC-NMRE] data® Table 19 YERAAT) H
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Table 1. 'H and “C-NMR spectrum data of compound A

C (3) 'H (ppm) ¢ (3) 'H (ppm)
29.04 115.71
67.06 5'2? SE q’)q) 11957  6.64 (1H, s)
68.46 : -4 13241 6.79 (1H, d)
952 o6 i) 13250 6.80 (1H, d)
95.86 145.54

4.88 (1H, d)
96.34 145.45

5.88 (1H, s)
997 I d) 157.19
115.49 : ’ 157.44

*Recorded in ds-Acetone, chemical shift values are reported as &
from TMS at 75 MHz for 3C and 300 MHz for Dept and Cosy spec-
trum; number of protons, signal multiplicity and coupling constants
(Hz) are shown in parentheses.

NMR spectrum®l] 2]3}H § 2.76°14 &4 a1g] 313
&) methylene (-CHy-) 3325 JER I, § 3.61004
= @2 79 3359 -CH-2 2139t} § 3.969
AME -OCH;2 Hol= 257 JEA, § 6.64, 6.79,
6.80°114] WA are]e] Ar-H7F BTt

3C NMR spectrum3} 3C NMR DEPT (45°, 90°,
1352 H)as] ®H § 67.06, 79.52, 95.86, 96.34, 11549,
115.71, 119.57 2 13241914 methyne (-CH) B+ X
ol A} oS & T AATE BA A EFES]
methylene®ll 3|33t I 2= § 29.040014 eI,
OH7]1Z X8ke ghao) 23t JAE § 79.52004 B
th 719k e ARZHE s9HE A9 2= OHY]
o} OCHy712 23t WAl yz2|e} ez 2eE 2k
= catechin Alg 2] SFEZ A=) o] 22 A
35k xS e 2EEg AR o)
<8 Bt JE3 NMR 9, 94 4 9 Xyl
ogt +x AA F £ o B2 A el

=]

E2 £8E&9] FTLIR &2F E o= 3432 cm 'Ol A
F YESE L 2936 cm ol A
methylene®] C-H7} A1&3 %59 &4 07 YEST)
WS 9] C=C stretching®] 1594, 1514 22 2. 1461
em™'o|A] Hol3 QAL 1030 ecm™' A E C-O0 AF9
FuE BATh

o] 3}gt&E2] 'HZ PC-NMRE] data £ HAE
o] 4] o] AZOE sty LA Kot 7l
AU} A& 'HO spectrumol| M E 3HEHE Cof
AR 125 zhe Aoz AIREHY. o] B2 A3
3 Iz FES Jalde B 2 A28 A

J

Fol xR AFEUA ok Eu AU

o
T
lo
ot
ot
!Iloll
o
&
N

NMR A, 94 B4 9 Xaayoll 9|3 +x A4 &
+ o ¥ A7 Hasih

323 sigtE Col 24
M19] #3859 FTIIR ~HEHAE 3410 cm™'o)

A -OH9] 78t S5 E Kol 3L, £3] secondary
Gl sjFsle F4 Wk 1371 em oA YERTH
WekS9] C=C stretching®l 333t= &5 w7F 1595
cm™ 2832 1508 cm~'ol|A] Hola gl 1238 cm™'9}F
1123 em -2l o] F= v wiAd o] dZ4=
=C-0-Cdl| g3l Aoz Al 129 alkoxy group
o] e Aoz AzZHAL 53] 1734 cm oA
C=0 | 3|Fsh= 5w E HepiTh

'H-NMR spectrum®] 2]} § 2.5914 &4 g
3}3HE2] methylene (-CHy-) 37} B3, § 3.749]
= methoxy(-OCH;3)Z H.o|= 3 A7F YElT § 6
o} & 7014 WAl E] o] Ar-HE Ho|aL it

719 e A2 HEE SE CY Fx2= Fig 3

Fig. 3. Chemical structure of nobiletin.

3} Zro] -OH7]¢} -OCH,71 2 | &k WAl are]9f +
A1 carbonyl”] S 2+ 21+ nobiletin AlE 2] 35S
2 o= o] B A = 7S HX=
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Fig. 4. Inhibition effect on MMP-9 depending on the concen-
tration of compound A.
Lane 1: MMPs of SK-Hep-1, Lane 2: 0.1%, Lane 3:
0.25%, Lane 4: 0.5%, Lane 5: 0.75%, Lane 6: 1.0%
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Fig. 5. Inhibition effect on MMP-9 depending on the concen-
tration of compound B.
Lain 1: MMP-9 of SK-Hep-1, Lain 2: 0.1%, Lain
3: 0.25%, Lain 4: 0.5%, Lain 5: 0.75%, Lain 6: 1.0%

1
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Fig. 6. Inhibition effect on MMP-9 depending on the concen-
tration of compound C.
Lain 1: MMP-9 of SK-Hep-1, Lain 2: 0.1%, Lain
3: 0.25%, Lain 4: 0.5%, Lain 5: 0.75%, Lain 6: 1.0%
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