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Establishment of preventive therapy for heavy metal-related
diseases through analysis for carcinogenic risk of CCA

(cupper, chromium and arsenic)-treated wood
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Abstract:

We examined the effect of arsenic on levels of fibroblast-derived matrix metalloproteinase (MMP)-2
and -14, which have been reported to be associated with tumor progression. First, arsenic promotes
production of the fibroblast-derived active form of MMP-2. Arsenic (100 and 1000 M) also increased
MMP-14 expression levels in fibroblasts. Finally, 1000 .M of mercury, but not arsenic, directly affects
pro-MMP-2 protein and converts the proenzyme into its active form. As MMP-14 is an activator of pro-
MMP-2, our results suggest that arsenic promotes production of the fibroblast-derived active form of
MMP-2 through augmentation of MMP-14. The activity of arsenic for conversion of pro-MMP-2 into its

active form may be weaker than that of mercury.
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~ M)y Z2AruTaT7—+¥ (MMP) iZii§HEA endopeptidase D7 7 I Y —IZf|/m L., ZD¥
UM S O TR 1B 5 L T\ 5 (Stetler-Stevenson, 1990), ##12. MMP-2 & MMP-1412
RS DO HERIZHE L B LT\ 5 Z &3t T 3 (Dalberg et al., 2000; Noél et al., 1994). MMP-
2137 a4 L% (pro-matrix metalloproteinase-2; pro-MMP-2) & U C/rilh & v, EE R A1
1WA L 25 (Stetler-Stevenson, 1990; Kato ef al., 1998). MMP-14 D FE B L ~ )Lk, MMP-2 DG4
LIZHELS BB LTWBDAL 6T, WEREDOPHRICEARL T\d (Nomura et al., 1995; Itoh et
al.,2006) ., MMP-2 & MMP-14 {3 BRI 72 0 Tre < . SRR OSGHESFMifa 2 6 & i E b
(Dalberg et al., 2000; Noél et al., 1994; Zhang et al., 2006) ., FEV:HEEHIIZ 3617 2 MMP-14 D381
JESS O IR TEAVER I B G- L T 2 OIS L ¢, #ERFAINGIS 35 1) % MMP-14 O3 BLIE SRS
R PRI IC & B MY £ ) v 7 OWIZBS L Twb EE 2 5T (Ohtani H et al.,
1996) .

ERED & 512, MMP-2 & MMP-14{3 BB OMERE I eI R 2 %8 2 Rz LT 5D TH
27, B REN L EHERMMP-2 05 WEREIZ O W T, 1IZEAEHMEN AL, &512, k4D
D BHEPTIE, ESAMMPUAOREBICE 2 2 BIIOVWTER L ThIME I AN 572, K
W2 T3, b RARHEAMIIIZ 551 2 MMP-2 & MMP-14125- 2 28I fiia ¢, e K& L
= EPEES RIE IS DWW TR LA REME 2 SR8 3 5

2. KB H E RO KR

A28 TIE. NIH3T3 Mz #HeF e e U L7z, 3R (NaAsO,) (&, ADEHSE X DA
L7z, $lp-7 2 F »¥ifk& 4-aminophenylmercuric acetate (APMA) i3 Sigma-Aldrich & D A L 7z,
PIMMP-14hifk & BB94 1%, SRKZEDOEREEEZ L kG x /=, Var ) v b proMMP-2 &
HEIZDANSE RS N2k (Liet al, 2004) THERES W, FAEF T T4 LT Z2 /Ty
M, DIRTNSBRAN S Rz 812 L7255 Tirbh 7z (Kato et al., 1998). MMP-14D %1k % PFid 5
HIT, SR 553212 BB94 M MEH & h 7z,
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TR OBHET ML 5T, WEMRIMMP-21%, 12 & A ERMTE &2 > 72, 1004M & 1000 4
MO b Kt BT & OB MMP2 0 3k A H RIS TTlE X B 72, 22T, b RISHME
HHEIZ 1) 2 MMP-14 DR B L XL 2 BRAG 2 20 £ 9 A di 7z, BRI o #RAHESE Ml TR
MMP-14 DFBUIIE L A ERIT X K 57258, 100M & 1000,M O b Fid, $MEEFMTIZ 3B 5
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MMP-14 O FEBIERAENZTEER MMP-2 O A S ITHE T 2888823 2 Z L IZREICHI S o Tnh B
(Zhou et al., 2005), FEFFIZ, L4 DHERTIZ, 1000.M DKEEAPMA) 23, EHEAWE A MMP-2
(pro-MMP-2) HEAEIS/EA L, W MMP2 DA AT 5 L W RERER 2, 22T, &
iz, R G KO &5 ICHEBEAEME LA MMP-2 EAEI/ER L. WML MMP-2 & (38 % i
FTHENE I AN, PREIZK LT, 100M KO 1000pM O b Fix, AHEPELRMMP-2 & (1'%
AL, WA MMP2 BB AT 5 2 3 572, TR, AEHPELRMMP-2 &
HVE A WP MMP-2 8 (B A3 2ERIC OV T, e, KRE D 990 alaErE 4R L
TWw3,
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NIH3T3 Ml S HHE AN O —FET & O BRI PER IR I3 HE > Ty (Kato et al., 2002) .
WU MMP-213 . BRIk S, EE, BYEOMIE TR & ko (Azzam
et al., 1993; Brown et al., 1993), F4 D [ ZXEMECTIMMP-2D i A e 5 ] L) R,
HHEA M2 b i a2, 1 DO EZER L7222/ L T b, MMP-14i&, Atk
{LAIMMP-2 (ZAEH U TR MEEAI MMP-2 % 55855 % (Seiki et al., 2003) DT, 4D [ERKET L7
MMP-14 B OTUE | &0 5 H5%E, © RIEMMP-14 O3 BULHE % 5 U TR (LR MMP-2 2628 % 7T
T2 2L AERL T D, TSI O SMEF MR O MMP-14 1358 & I W T8 L RN
BWTEMEEORMEZEET 2 Z L A T3 (Zhang et al., 2006), b FiZ. HHEFEHIEIC
51 5 MMP-14 DFEBLO T 2 51 U TCEIEMZORREIZBE G- L T s 28 Lk,
{EFEANDEZDELY T LoD D REHREITIZIX500, (250-8801g) THD, ZhH1000.g/g
#ZA2%LeENRETH S (Col et al, 1999), ZNHDE MBS LRIREIX, 100~1000,M D
© R AEHES NI 30 0F B WG PE(L Y MMP-2 & MMP-14 DR A 8N X8 2 D12+ Tdh 5 alfgtk
ZRLTW3S,

fhame LT, AiF2ETI3. b BARMEEMINEIZ 3517 52 MMP-14 O 5Bl 4 B & ., il
KOEHRMMP2DFEA RN E 2 2L 2R T2 EI2LD, RO LORIERBEIEEL 72,
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