ITY 2kowd /@ gmgComnt Jlw /IR0 Cuigensd ) /92L 01K [ (Kl 51 youiild (ouidg iy — code aolidlogd

P sla)laiig pglle (uss ilo (s (ow) )3
Sy U3 yugiS ylasl )39 9

F 2l o) Joalipl oy oy Slbll Olslep 51 O K g5
Tl 306 pus oo dws

Ol Ol (B Oy ol 5= oDl 5131 ol&ikSls (0l g O Kita g5 oKl )

iy e Sy Dol g (K pole ol (S 8aSHls (S5 05 S .Y
Ol Ol

Slds 5 (Ko pske Ky (K 8K (Kb K5 9 AdR (gewd g 055 ¥
SRt GG Sy

E-mail:sghaderian@yahoo.co.uk 3L 530 s dors dons 1 gt 0 ki 93

[RVICY

=2 09 (ECM) (o gbocs 7 )L (S yiloo Ol putsdl doS s om0 (5Ll 0 92 90 28] gudi 1B 3D 9 Ao S0
2 mae GiS (MMP) 5L0300 3 gllie (s yils sLapa 33T g 0uud slaal (AMI) sla (28 G 53S0
Slacswl §ECM &l puuis jlgs Cusan! .0is oo 8ol 18y 938 H1801 g alacadl (s ) § plSal g 5T ala!
Ol g9 Ol el sl (5 ylans (al o MMP Jlaial (i85 Suiaayldas ANT @ Mo () jlass jo (suas

d gy y3 o35S 0 Wl AMI 3 cage (B3 Ylaial 45 -9 §-3.-2 MMP-1 cuallas cdallias

0% (593 I AMI JLET 31 uy caslen YF  anins (53 (s14iuua Si (sla] sl g Lacdly b9 9 Slge
301 sLagh gy Lo MMPs JLd a8 . S gl ydie! LagyT daliio alleu (33 0+ g AMI a3 iss o 3
Lo g3 MRNA Gl (et g 18 gl (b)) 9 Saaidagh gl (g, b Lagisg g (ol 5 922

a0 S (5 43506 5la3 Real- time RCR

09y Ll Glacdis (il 530 J 38 d Caat ) jlass 5o MMIPS sl gy (ealaradly QlilS cqmalis
OBy o9l Gletdls (oalcdio galdis 0955 g 5 PCR (i gy L MMPs (4§ bty 9 &M () ity
MMP-2 MMP-1 i yias basaaclds o gilla gliS AT § ¥O 55 F¥ 1<t g0 (slagy) g a3 o958 gal
Caau’s AMI d MWis o 31 5 LA § 3 (33l SLAGS 0 98 Jy33S 05,8 9 Ol ylass ;o MMP-9 s MMP-3

il Gl hal 331 J 53S0 9 S 4
I 53 Loy MMP lale (ainan 9 MMPS (5233 9 51 9 (05 oty Gl o) aadlias (il 26 45 dmis
9ol gy AMI & GLdlise 5o MMP Casllad (yhisl 381 4S sy o0 34 0 93 J 535S 095 9 AMIT @3 3se

il e o 9995 5 g el 59 (i gy palAAS BULASGL (35 Ol Gl 380 pas

Real- time RCR wla 18 (i giS 5L30 5L g 43 gdlio 153008 9B Slg

Y4

jg.l.l.l.ll:
SEb

o g P—oolks aolialogd
wall ol
AYY o sloi— P gw g Jlw

1190 Cuignd !
p

J

N
VAPV 1Sl s
AR/ VYOt Sl o 5T
WA/ NNV
\. J



mailto:sghaderian@yahoo.co.uk

o (3 (ugis HLII jad 9 ¥ Y sla il g g gl (s o GAES (o 3 ]

ybyy 9 Slge
asllos Alb

9o 4 AME & s Hlan 00 5 caddllas pl s
S b ealiwl A BAA sladle o (Fu)l 2y S e
dw LS oot a5 08 T3l woksdl g jlew 10
Slem 93 5 Ko S plaal addllas opl 55 pled 51 les
Hdd s adlae 55 bl Sl Ol e 4
sldigesd cwlal S5y cde 4 e sl Ll
Olylow dea Ldd 43138 LS adlas 31 &bl
So oredS 9 A1l eadgl SLMBI oLl 5, 4
ST = P AL N WSy gars S 43
b gk a5 55 00 3l pimpan calllas
gt Obajlon ol oI bus bidge dea
op7d g bap b oMbl s o3l gea O 53 o ske
IS 5 slew 3131 hug Lages l esliiwl cds
5 Sip ple ol G| aeS izman i ab
tF 5 BSE 2 e A Gl ol
by &)l atdplowl gla By, 5 Slebl
PBMCs iwlas 9 0gd s 9T e

35 Olylew 3 Laows 055 bk goi anlllas opl 43
o p &g AMI slas; 5l e adyl Celu Y8 D
SLdises pl S (5rslper MMPs Laadly 7 g
3,00 MMPS (3555 9 05 (o p Sl Oeeer O
SLL el Sk il o Lty 815 eslicad
DLy G ol S e 55 A0 53 5 sdel Cowsay S5
s OBuaas 51 PBMCs .Ldd (5,46 eslizul
iU o g amedls 0L S ab Sl bug
Ok s, ! (Axis-Shield PoC AS, Oslo, Norway)
A A MMPS 059 5 5 03
MMPS Loas ¥y Z g (5 350 31331

LS 5 eslizul b Lwdl 5 MMPs slachals
Amersham Pharmacia Biotech, Little Chalfont, ) l}[ﬂ
Al sty (V) el skd 3,058 WS a5 (UK
b b plowl oS Jasdl s Gb 65050

doddo
Y e 3 S (AMD s S S,
Rl DLl s S e s solem sl
5 AME & Yaw Ohles glaabads 5 LGS
o2l 5 e MI Sy By sl pmanasiis
AMI s o iege 5 S bl OF 31 U
S P Ml e ECM wad (K8 s o i
5 4 530 48 Mt St 555 sl 3T MMPs
MMP &S ol opl p 3lizel .iied ECM (sla i g
F 3 P s B eSSl SRS ek el
e HIF st b (Side sl
55 Olyds J g (MMP-1) (a0, 5U5S
MMP-2) A LsY35 (V) cwl 3 ECM Hlsla
oo ObS 5 5 K AV g ONS u pS sl
CMMP-3) V= g il 340 ool il L2
SLOS der ls 5wl s iaes
BiLsYs (Y-0) s0d 0wl sL22 SLS 5 5 slad,
Sl 5 ol gilew iy ,s (MMP-9)
lgl slasl Ol o cdbd s i ol fSs
sLslen 32 53 (B slacil s MMP
SN R B e BT BT
JSE ek Al B e 9 (8 el g 05 )
sl 5 AME 31 5 s U e 5l
o 9 M s s MMPs b
G5 Ol cadlas pl s Kgd e s""k“ P9
4 Ms Sl Ollew 459 5 -3¢ -2 MMP-1 59 »
P S5 M s g (RS 1AL alas s AMI
3,805 jgp gaseis Cel Cwl Ses MMPs &S
AMI 31as ;5 51 e 5850 gl ks s Ol
JUs MMPs 4 55 (55, 2 adllas ol 53 copl ol 1355
MMP 7 gl cpizeas A 5 05 AMI sl 51
& 45 PBMCs kawg MMPs 4l 5 53,5 Jb= o
el Sl Olsle 53 AMI 3 MMPs foms aste
A (g S5l

!, Stromelysin-1

IYY 0 ylod [ @ gurgComm Jlw VTR0 Cutiignrd,yl /ol 018U [ (Kl 3y yguild (ouiidg s — cole dolialogd



VY 0l [ pgmrgoms Sl /TR0 Cuigard,] /08 L5 8RN [ (S youidl ouidg s — solke dolinlog

[ o ylSan 5 oLy SLbobils Ssbuag S1

RSTh J5 K Ga b 51 585 2 o g La s
3 Xk I Y5 dasy50/0 Jols (PAGE) Al
b s 5 aads ¥ e 4 J5 Gy ) aads A
L Triton x-100 7.Y/0 2d dwe ¥+ ;5 RT) SUI &)l ~
Al s Al ) A Sl S gl
50 mM Tris [pH7.6], 200 MM NaCl, 5 ) sdias b s
ads ¥ Ol 4 4L (MM CaCly, and 5 uM ZnCl,
23 g 9 S d S S s RT 52
(0 ey 5SS 51 ey S 44T YVOC s o S b
JHb 55 X2,30/0 G sy owla S L aads Ve (6l 2 J5
o osbel 030 4 dep )t SKaul dewl g Ao a¥
o K e ke Of sy el K, ey
Jsbe 55 4ids ¥+ O 4 3 blg A2 52K,
4 0SS Gl S (3005 S 5 Ao jat0
oy SIS, cl A2 S S S o
& g O 5 &S J5 bl s el K, Ol
9 A sdalie (Sl sdd o BB (Y5 S p
Herolab Imaging system,Wiesloch, ) (g e simdils Jaw o5
S Sl sV el w s Ad WS (German
L ased olgmds (g8 amdls Hlade Olgea 4l
Ji Ad amlis JRS Bad S o8 amdls Ll
A el (pbaw JSI 4 45 LoBLST s bug
A3 S b))l
MMPs ¢pisg 5 ol L)1

SIeddoslaer PBMCs  (afisn  (sbaejbas
KoM O s 2Ll sl JAS 5 slen ek g
5 (\Y) Lammeli %5, Jaw 5 SDS-PAGE .Ad oslanu!
O)Kea 5 Towbin by 31 esliiwl b KM O g
bog J5 e ) gbgSs, A el (VY)

PBS With ) 3 juw ;L RIPA 3L 5 Wd gh 03 8 (Ko

0.5% sodium deoxycholate, 0.1% SDS, 1 mM 1% NP40,
PMSF (Phenyl methyl sulfonyl fluoride), 10 mg/ml of
10 mg/ml of aprotinin, 2 mM NazVO,, and 10 leupeptin,

oslazul b sy C-’h"“ A5 eslel (MM NaF; Sigma
LSy, A 6;.5/0‘45‘ (\Y) Bradford u‘:.ibﬂ 35
sWs 55 g g ehd gileli> SDS-PAGE hauw g

*\

Sht Wiged a5l 005l (el 3 Slaed! ) slates
RO K TP
Real time- RT RCR

O remed 9 -9 9 -3 2MMP-1 (¢l 05 Obs
BT PR RWNNCHFIER TR RN IK Sy
4 9 A3 la> PBMCs 3l mRNA .45 4L 5, (GAPDH)
rFes 53 sols slceS 5l eslasl L cDNA
MWy s s (oS el s 3 b (Sigma)
Invitrogen, ) <uS  feadl, giws b g0 a4 L cDNA
dT - & sl sl 31 eslizwl L (California, USA
Real time- RT RCR Jaw ¢ MMPs mRNA OLs .A& c\:.ra"
(Invitrogen) Tagman g-PCR Ly Jt;.\.aﬂ 5 eslaal b
“oMS N Jgd 53 D s el s bl
VL e cun A Y0 Gl il il
baiS Bl Ky 5 (FAM) " e 5 gl S g S
SR (TAMRA) Tl 5, sl 5 oS 9 S =1
J3 51 a5l mln s on sy e
14> 0 93 PCR .(V-4) ol Comsts (Sl 0k e
V) 4ads \Y Sde 480 °C @) 14 plandl 55 KO &
4 °C i(0) 5 4ads V0 e 4 40°C(h) (45 >
GAPDH L ladigai aen (a5 £4) aids \ Ok
Glwl 5 4l pslis PCR slgsl 3 . Ldys 8 awslis
9 & e ABI 7500 prime Jl}fﬂps b eslaad b
S sl sl ST Slg Sl 4 ot s
R
Jowgi MMP &b 55 3590, I PPV SRVEA I P31
PBMCs slaJglw

(S sty bawg MMPs Jlib sl IS5 oL,
odd chwo g (V1) addS Sl 53 a5 g, 5b0les
Sl B gad AS )2 0T 53 51 ol senty (Lol

M Tris (pH 6.8), 5% sodium dodecyl sulfate (SDS), 20%
s el glycerol, and 0.02% bromophenol blue

! Housekeeping
2. 6-carboxy-fluorescein
% 6-carboxytetramethylrhodamine



[ Al (8 o gds 8 a4 g ¥ .Y ‘su‘;t.:\zsjﬁymw@;u@&;wa]

Goat L O gl o531 cadds Vo de 4 PBS-Tween L
Yo Ode 4 ViVeer &3, L (Dako) anti mouse Ig-HRP
Jalowe 31l g, ¢y A f\’u‘ RT s 4ads
(Roche,DAB) s IS 5 el i s ju giwal 5 Y

C«J’;C—uy A.E.J:A\' C}w\eﬂ‘j“o}&}n‘

sl ayl 51w a8 OO (Sigma) P ghu g 2o
Gl Ky (Merck) ol gusly aw s slid (dd JolS
%YBSA J.AL.S PBS 3l eslawal L Lis O e
6oL BT Jols %VBSA Jglome 53 5 0dd (50 K,
Calbiochem, ) Mouse anti human MMP-1,2,3,9 JU 6lS' g0
aady 4 Ode 4 V100 &3, L (Darmstadt, Germany

s Sbdes G gk 4 5SS rtﬂ oS > LRT s

real time RT-PCR loawgs mMRNA gls )3 o dubo dlaiwl slasg pa 9 W joal .\ 93

o ) ¥
o
Forward 5-GAGGGTCAAGCAGACATCATGA'
MMP-1 Reverse 5'-CAAGATTTCCTCCAGGTCCATC-3'
Probe 5 FAM-TGTCAGGGGAGATCATCGGGACAA-TAMRA-3'
Forward 5 TTCCTGGGCAACAAATATGAGA-3'
MMP-2 Reverse 5. TGGTCGCACACCACATCTTT-3'
Probe 5'-FAM-AGCGCCGGCCGCAGTGA-TAMRA3'
Forward 5 TTCCTGATGTTGGTCACTTCAGA-3'
MMP-3 Reverse 5 -CCTGTATGTAAGGTGGGTTTTCCT-3'
Probe 5'-FAM-CCTTTCCTGGCATCCCGAAGTGG -TAMRA-3'
Forward 5'-CCCTGGAGACCTGAGAACCA-3'
MMP-9 Reverse 5-AACCATAGCGGTACAGGTATTCCT-3'
Probe 5'-FAM-TCTCACCGACAGGCAGCTGGCA-TAMRA-3'
Forward 5-GAAGGTGAAGGTCGGAGTC-3'
GAPDH Reverse 5-GAAGATGGTGATGGGATTTC-3'
Probe 5'-FAM-CCGACTCTTGCCCTTCGAAC-TAMRA-3'

ST wluogios

Ok jlow 4 oS ansl o Hlaw 00 cardlae cpl s
LA g JRS B0 5 O e Al
ol 0l 0305 OLES Y Jgd 3 g bl Sl

Yy

ST bl
AN Wi SPSS kwg oMbl bl oL

055 93 5 Ab ploxl t 03T 5 yLT LI5p 5 Rl
3 feS Pvalue S s £ deglle o2 b J 28 5 le
% a)f)mj")l:‘;.‘“ C}‘}L@-‘L: v/eey

IYY 0 ylod [ @ gurgComm Jlw VTR0 Cutiignrd,yl /ol 018U [ (Kl 3y yguild (ouiidg s — cole dolialogd



VY 0l [ pgmrgoms Sl /TR0 Cuigard,] /08 L5 8RN [ (S youidl ouidg s — solke dolinlog

[ alylsan g ol bbbl Slulua ,S) ]

09,5 UK 43 9 Bluogiad awd ja w3 )90 SH3l @595 .Y Jgaa

o Yoo o lowg . .
o s gy | SN | o5 _——

N=o+ N=o. Cluogad

YA Yo 550 .

VY Yo 3 o

YA e £0 31y

X; " £0 51 oS o

YA X; o ,

: s 41 lis]

X; A e

Yo Ve & -
Vo —~ = Jg s il 35!
\E3 ). a s g
™ = e O Jlid ial3!
Y vy e

W YA s o

£ X; o - .
n o p B 8 ol
YA X o Solgls doey U
Y 2 o JRCHP T

£y ™ o ]

A ve s g

1 o o ‘

T N ey JN A pae
rr ° o -

W 20 = Oyl B o
" t AIL’ IR E TRV PRV
ve o1 e

Loawly MMP zglow
BMMP-1 5 5 s o 5V MMP-9 o (J 28 By MMP 7 glawr don oS 515 0L 1Y) s
(Fdsd>) Lsg gdn baag, ;32 ssba polae cpl g S3L BN AMIE slas 5 e

S L aulis 53 s g xS S A1 51 iy (gl swe

Axlloo 3)90 slaog )S SuSEs & 1aVl yog) p)3 A 9 ¥ ¥ { MMP-\ (slayuiig p2 Uljue .Y U3

MMP-9 xlows MMP-3 xlows MMP-2 mhaw MMP-1 gl sl
(ng/ml) (ng/ml) (ng/ml) (ng/ml) 89,5
S) pdlw 31,81
V£ /00 Vo eke/VY (AREZIANS AVARE2VANY U’;i:) e
o9 Wl 4 oo (o lows
Vo/Lo£Y/H] L/VAEY] Y AZRE LS VAR V/es £Y/AE sl M8
N=0+
P<0.001 P<0.001 P<0.001 P<0.001 &bl 903l deis

MMPS mRNA oy

& W Hlew 93 53 MMP-1 Ols joa s J 8 Real-time Jaw o5 PBMCs ;3 MRNA Sly (S s
& 523 52 MMPL Ol o (Sl s AMI Ol 53 olsime DalS g 45 58 LT RT-PCR
MRNA .45 abs, J =8 o131 L acglie 55 AMI & ged S35 AMI & Mo Ol ley oy 03 S5 SAMMP i

Yy



[ au‘,_.\ﬁuunglJu,r‘v‘\6u5ufzjﬁymws:.§uuz§:.u.wﬁ]

B s 29 s B2 MMPLy by oY) Ol 53 SRl 5 s 2bsy BB solads Laih MMP-9
lanes (¥ &) 4d ST AMI glad ses SIS seul) OV UK2) 598 obs) Ol lew 53 Sl g5 03
Opmy bl bwg Losn cpl s> (Y-0 w0
OControl
eJ..aTC....»:A.: ‘5\.&.\3\.3 (iJS..i}) ,\i;; -‘ﬁt &'-‘-'.’.)Li 100 Bhatent
Z. . oz .ot . %
‘;QSP’M“- s o Kuws .hm‘,; L}"‘Jsﬁb d) .k...»‘,.a w

‘5\.&43‘3».3 BE s.JLF MMP 4 LA 0 olis @L‘b A
SR W ‘5J|b;;'a.o v VY >4 MMP-9 AMI

ession (MMP/GAPDH)
~
=)

) 4«..3\5.4 -3 K] -2 MMP-1 PL ‘A-\;Lﬁ

% MRNA expr

C)Lﬁ‘gdﬂf:‘)‘;AMlq)\lyabwwa 2
%;4.3 -2 3 -3¢ -1« MMP-9 C,.:Jbé gbb‘.«ﬁ J° 45 é; “
10
(¥ JK8) s J 8 1315 i 44 %0 58 AT 0
MMP-1 MMP-2 MMP-3 MMP-9
(a) q 9Y ¥ ) sLlMMP &, bgs o mRNA yls N JSb
real time RT-PCR doungs o3wTuwsas (MMP/GAPDH)
A" KDa (mean J,iis 3l p310x 9 Sy (B yogis HLasl &y Miko ylows O-

33l g Yhiless oy 03 duliio el S gimud £ SEM).
Obless (MMP/GAPDH) mRNA gl Suo)s JSubs &y J piis
390 ) \== ¢ Ly JHiis") Siloduds gl J ias” 3131 a4y o

(d3losuds Aid )3 Has
«rKDa

5O Sl Ml tE I e 2 W MMPs S5 ¢ piang 9 (95 9ol Falis
ohd 5l sadghe KOsy 5 S5 sl
3 ploxil dgha 4 by o MMPs (gl e (51 2 PBMCs
S b Y5 aSeps ol S Ll
J5 63y » OsdsskS AF 5 10 AN $Y IS
S as emalie RS sl slanises 1S sl
9B 2eMMP-1 & b gy o IS s sL059 o S
(-4 lanes Y |S5) sl o JW 9

AY kDa

T ikDa

t 2 kDa
«t YKDa

Y YKDa

bug S 5smly J5 hus ekt okl

) A v v IS s eddis 8 @L‘J A S s gmadls ol
S egis HLasl &y Wiae plplons SB1S9ealy U3 .Y JSubs o i .
Slge J9bas H9Tge 039 ST le (2) .UpuS Sdl g Sl IFS gladiged 53 I MMP 45 s e 0L ar
[Mw] Broad (J9Sg0 )9 )5k .l 034l G133 )b sbodas b ol 3 e g 0 g (b}ﬂ‘é}.\.‘; 1) MMP-2
Range Marker; Bio-Rad Laboratories, Hercules, CA,
9 OLY slacsd) )3 Hlews A3gei Yl A JSibb »o (USA)
o3ub 0313 Ylis 167 lacass) HS Jyius )3l sladigas g&_,ﬂ‘é}l«_s LY MMP-1 J.ol.& é_,l.w s, las
oy 2\saﬁss--t.'.sMsMP G ko SU IS (D) .zl 5 SRS £0 MMP-3 ( SgdlsghS W\ MMP-2
2D i 34y JHdiS digesd S 9 Sl (S iS5 Hlasl &y Mo .
.&wlowl‘:lif)fq\’"f‘::i:é) el &"s% OF3 LM"S ‘é"ﬂb"l’; AY MMP-9
(8 JS8) Las

S s Cdled o Lk Ll s

(P<001)  Amils LB -1 5 -9 (MMP-3 (jieS

Y

VYT 0yl | oamgcoms Jus VTR0 Cudigar ) [adls bl [ Suby yauils _ouihgs — sole dolialogd



IYY 0 ylod [ @ gurgCumm Jlw /TR0 Cudigard ! /ol 018U [ (Kl 3y yguidld (guiid g3y — code dolidlogd

[ Olylsea g ol Aliblis Glalaa ,s)

dhu}&ﬁ S| OSM —alisee MMPs 45 .\JS@ .:Lé.'..i.:!:
ol las )" g;"'ﬁ J.LJL} sls AMI PL ‘;"L&:ﬁ
# BL) |) -9 9 -3¢ -2¢ MMP-1 c..,‘\.u’ 9 b\ﬁ ﬂ‘}é‘
o S gl b s Sy e Ol
SSLS oo de (6N Lol ol M
MMP Ca:.lw S Sl sl O.«.'G‘QJ s& wﬂjw|
V) 598 0 SETMI I s 555 S 51 a8 5 g
2 Olpds 5 Olebl sa dies ol was gL
ol b Sl bl S (555l mex AMI slas
Slp) Comex 555 2 MMPs (55, p adllle sl
o9 5 05 Ol sl OF 55 45 Sl AMI & Siso
| 8 wjﬁg;a.;s;‘;os‘_gudﬁjj .hm}:

S ol SKas MMP-9 aS" 515 SLES aallas -yl
il Ao (b s e S5A5L 5 K505
s cpl o booasl azils 5 oLyt G AMI
> MMP-9 c e 5 Lty glachle o ‘..1;)5 oL
35 1de LB AMI slas ) 51 e csle Yo s
i AME 5 MMPs ge 255 w3i8 Sl s
o:JS QLJ‘ &‘.X:." -‘\l?,a‘;bJ.\ \Amﬁ"gﬁ: &‘ Q‘gu.'.'.o
oSl 1y 359 55 o] MMP-2 5 (Y2—Y¥8) ol
AY0) &S o (i hge Jhe )3 USadny 9
Jé MMP th.w O 6)“5;;.’*‘ sbkosw L @\:A
Ky Ol JzS 313 L amlia 3 Ol o
Ml Jlisas MMP Wl 4ol Jdsa cadies opl e 550
SHFer o RFb A (LU e ol
sl SO ek s B Sl eled (o8 J Gl
MMP &&Jﬂjﬁ: Sl 5l Cmdles (YA-YA) 3 g o
J.";a aloses 6“6}‘.«.& BL) ‘;;Lﬂj.ﬁ Baa h.ii ()“,J&Ae
e C"h" (YAYXYO) :‘9.5‘;0 :Lg...:tt_ ﬂ u-'ll”"Ju
Ng o B cwml 4 b MMPs lawdl
29 Ol ol st Gl e sl O, 0
2 oslitl 2l s STk s

Yo

1400

OControl

mPatient
1200

1000

800

A

MMP-2

% Activity

MMP-1 MMP-3 MMP-9

Je3q 9 ¥ ¥ A SLaMMP (slassls (g yiogiamsls ¥ JSub
O (Sudaws ) ¥ JSib) S35 903l U3 Joawgs 0T sy
OIS S0 9 S (i3 Jogis HLasl &3 Mo Hlows lens
9 ubless (i 034 Ausliio sla el )5 giunds (mean = SEM)
Obless SuiddeiusV) waudlad 300 ) JSis a4y Jyiis” 313l
3003\ ¢ W Hiis) Sslodud Ol JpiiS Syl &y coaans
* P<.001.(Qslodus i85 a3 )0

oKD

= §KDa
KD~
D

+=43Da

1T 2 3 4 5 6 T 8 9
BRdigai )3 9 ¥ ¥ AMMP SiusMy o ydawg £ JSoibs
A ) OIS S8l g dla S wgiS Hlisl &g Wine ylpless
9 ublon Sddiges DLY ) (J9Sge )9 SSole
wawl Jpiis 318l glddiges ALF glaviys )y

G5 AT 9 oy
0808 MMPs Ly slachale candlas ol ;s
9 A byl JRS sl A 5 AMIE 4 S Ollew s
g e glachle s gl o slaoyls
plos el Cawsy 9 5 3o 20 MMP-L glaey S
Ohlem 53 Golsfme Hsba Lewdy MMP laclals
T U o L LS WIg -1 5 [ L= P VYCH | ESp



o (3 (ugis HLII jad 9 ¥ Y sla il g g gl (s o GAES (o 3 ]

SERP I S P g E R W P PV
Sl 45 das e OlE S C3b Ol MRNA Ol
258 o oS gz 595 51 oy gl 53 MMPs

> MMPs oga 5 Sglie slagis fdow
o 53 el b )b Glays e SIaal 5 o3 )lS goe
bug 5 5 Lewdly MMP il 21550 7 sau anlllas
o) s S AME 4 M Sl pl Olles 43 PBMCs
AMI 51 s 4 pay IS0 o Gl S O s
Joo MMPs 51 (5 (al3l 0,108 31 cass o §)
Olgea Llg o MMP-O 7ol 5 Clad 55 al B
2 pll Siln s esd SHb S
Llg o peomed 5 okd osliwl MI 31 e Ollew
@bl B ME G e ligsben 355005 el
33l oal S

S MMPS iigp 5 05 wop ondsl cadlas opl
SAMI 4w 3l 31 55 plewds MMP Clals uzmen
MMP Clad jisl 531 a8 ey oo faias .39 J 08 05,5
&5 0k JRIBl pde g esls F5 AME @ SLw s
590 3 g 53 OSan (BT SaasOL
Al

KPR WY

Sbas uS”"‘f, (‘51-9 NESH N bhu g w5sp o
ol ol aS sl edd g I Ml i gl Sloyo
5o omer ke Jesa la,d LOT 5 G b
» Gler blra ke agd Obuslen f
Sy Al Uil (5ladi gl 6).97@-’:

é_iUuo

1. Kim HE, Dalal SS, Young E, Legato MJ, Weisfeldt
ML, D'Armiento J. Disruption of the myocardial
extracellular matrix leads to cardiac dysfunction.
The  Journal of  Clinical Investigation.
2000;106:857-66.

2. Woessner JF Jr. Matrix metalloproteinases and
their inhibitors in connective tissue remodeling.
FASEB Journal. 1991;5:2145-54.

3. Nagase H, Enghild JJ, Suzuki K, Salvesen G.
Stepwise activation mechanisms of the precursor of
matrix metalloproteinase 3 (stromelysin) by
proteinases and (4-aminophenyl)mercuric acetate.
Biochemistry. 1990;29:5783-89.

Ys

sy OLbatig JSE & ey ysba &S (1£F)
Cb 53 Loges MMPs 351 0Ly i 2 (V) 05
b éb Sl b slacdl g ddhe 5 S
2 gl p b s Lol b 5 Ol bl i o
e GRI ol K3l 5 Sidan JK
L3S db_é) Ad\hﬂ &i‘ ) MMP-9 mRNA blﬁ .-;\;S"gc
MRNA vs bL_d. .J.'S"gd é% cﬁJJ\S}:A &LAJU BL
L bW ,s Jz8 ol 31 b awslis j3 AMI s MMP-9
S50l d5 5 1Y L aS Jld MMP-9 5L ,luds
Aq;‘ ‘(J‘.'ﬁu‘. .:J.;J= )‘} ‘435‘9.3 [ dﬁfaﬂ.\s‘
A Sl epr MMP 5 gl (i) S
GO Loy U syl iy duﬁ}si oL S5k
LMMP (555,580 5 5 (FA) 395 Jlad Sad 955 5
Sl 83l pde S Vs (b sl Bl
(FA-YY) 5,0 MMP Cdlad g jw oy
Bl oS5l (555 o 3 sl s
Gz ol glslaml s ld AMI JUsay A IS s
3 SO Bl sag 5 oSl 4 MIE sy
2 Aol s (E0) canl b SIbI slasl
oS 9 MRNA Oy (ol SO i )
JS 51 3L awslis 53 AMIE & Moo O jles 53 MMPs
Sl sl 50 MMP 55y 5 Oly Gl bl s ()
o ol MRNA Ol b s &db PBMCs s 4

Iy MMP 55 Oy il b a5 codly cpl 5,50

4. Okada Y. Proteinases and matrix degradation in:
Harris ED Jr, Budd RC, Genovese MC, Firestein
GS, Sargent JS (ed) Kelly's textbook of
rheumatology, 8™ edn. Elsevier Saunders,
Philadelphia. 2009;115-34.

5. Murphy G, Cockett MI, Stephens PE, Smith BJ,
Docherty AJ. Stromelysin is an activator of
procollagenase. A study with natural and
recombinant enzymes. Biochemistry Journal.
1987;248:265-8.

6. Ikeda U, Shimpo M, Ohki R, Inaba H, Takahashi
M, Yamamoto K, Shimada K. Fluvastatin inhibits
matrix metalloproteinase-1 expression in human

IYY 0 ylod [ @ gurgComm Jlw VTR0 Cutiignrd,yl /ol 018U [ (Kl 3y yguild (ouiidg s — cole dolialogd



VY 0l [ pgmrgoms Sl /TR0 Cuigard,] /08 L5 8RN [ (S youidl ouidg s — solke dolinlog

[ o ylSan 5 oLy SLbobils Ssbuag S1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

vascular endothelial cells.
2000;36:325-9.

Jordan RCK, Macabeo-Ong M, Shiboski CH,
Dekker N, Ginzinger DG, Wong DTW, Schmidt
BL. Overexpression of Matrix Metalloproteinase-1
and -9 mRNA Is Associated with Progression of
Oral Dysplasia to Cancer. Clinical Cancer
Research. 2004;10:6460-5.

Medley TL, Kingwell BA, Gatzka CD, Pillay P,
Cole TJ. Matrix Metalloproteinase-3 Genotype
Contributes to Age-Related Aortic Stiffening
Through Modulation of Gene and Protein
Expression. Circulation Research. 2003;92:1254-61.
Weglarz L, Molin I, Orchel A, Parfiniewicz B,
Dzierzewicz Z. Quantitative analysis of the level of
p53 and p21WAF1 mRNA in human colon cancer
HT-29 cells treated with inositol hexaphosphate.
Acta Biochimica Polonica. 2006;53:349-56.

Kleiner DE, Stetlerstevenson WG. Quantitative
Zymography: Detection of Picogram Quantities of
Gelatinases. Analytical Biochemistry.
1994;218:325-9.

Laemmli UK. Cleavage of structural proteins
during the assembly of the head of bacteriophage
T4. Nature. 1970;227:680-5.

Towbin H, Staehelin T, Gordon J. Electrophoretic
transfer of proteins from polyacrylamide gels to
nitrocellulose sheets: procedure and some
applications. Proceedings of the National Academy
of Sciences of the United States of America.
1979;76:4350-4.

Bradford M. A rapid and sensitive method for the
quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding.
Analytical Biochemistry. 1976;72:248-54.

J Cleutjens JP, Kandala JC, Guarda E, Guntaka
RV, Weber KT. Regulation of collagen degradation
in the rat myocardium after infarction. Journal of
Molecular Cell Cardiology. 1995;27:1281-92.

Tyagi SC, Kumar SG, Haas SJ, Reddy HK,
Voelker DJ, Hayden MR, et al. Post-transcriptional
regulation of extracellular matrix
metalloproteinase in human heart end-stage failure
secondary to ischemic cardiomyopathy. Journal of
Molecular Cell Cardiology. 1996;28:1415-28.
Herzog E, Gu A, Kohmoto T, Burkhoff D,
Hochman J. Early Activation of Metalloproteinases
after Experimental Myocardial Infarction Occurs
in Infarct and Non-infarct Zones. Cardiovascular
Pathology. 1998;7:307-12.

Carlyle WC, Jacobson AW, Judd DL, Tian B, Chu
C, Hauer KM, et al. Delayed reperfusion alters
matrix metalloproteinase activity and fibronectin
mRNA expression in the infarct zone of the ligated
rat heart. Journal of Molecular Cell Cardiology.
1997;29:2451-63.

Sato S, Ashraf M, Millard RW, Fujiwara H,
Schwartz A. Connective tissue changes in early
ischemia of porcine myocardium: an
ultrastructural study. Journal of Molecular Cell
Cardiology. 1983;15:261-75.

Danielsen CC, Wiggers H, Andersen HR. Increased
amounts of collagenase and gelatinase in porcine
myocardium following ischemia and reperfusion.

Hypertension.

vv

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Journal of Molecular Cell
1998;30:1431-42.

Etoh T, Joffs C, Deschamps AM, Davis J, Dowdy
K, Hendrick J, et al. Myocardial and interstitial
matrix metalloproteinase activity after acute
myocardial infarction in pigs. American Journal of
Heart Circulation Physiology. 2001;281:H987-94.
Kaden JJ, Dempfle CE, Sueselbeck T, Brueckmann
M, Poerner TC, Haghi D, et al. Time-dependent
changes in the plasma concentration of matrix
metalloproteinase 9 after acute myocardial
infarction. Cardiology. 2003;99:140-4.

Lu L, Gunja-Smith Z, Woessner JF, Ursell PC,
Nissen T, Galardy RE, et al. Matrix
metalloproteinases and collagen ultrastructure in
moderate myocardial ischemia and reperfusion in
vivo. American Journal of Heart Circulation
Physiology. 2000;279:H601-9.

Peterson JT, Li H, Dillon L, Bryant JW. Evolution
of matrix metalloprotease and tissue inhibitor
expression during heart failure progression in the
infarcted rat. Cardiovascular Research.
2000;46:307-15.

Romanic AM, Burns-Kurtis CL, Gout B, Berrebi-
Bertrand I, Ohlstein EH. Matrix metalloproteinase
expression in cardiac myocytes following
myocardial infarction in the rabbit. Life Sciences.
2001;68:799-814.

Cheung PY, Sawicki G, Wozniak M, Wang W,

Cardiology.

Radomski MW, Schulz R. Matrix
metalloproteinase-2  contributes to ischemia-
reperfusion injury in the heart. Circulation.

20005;101:1833-9.

Weber KT, Sun Y, Tyagi SC, Cleutjens JP.
Collagen network of the myocardium: function,
structural remodeling and regulatory mechanisms.
Journal of Molecular Cell Cardiology. 1994;26:279-
92.

Rohde LE, Ducharme A, Arroyo LH, Aikawa M,
Sukhova GH, Lopez-Anaya A, et al. Matrix
metalloproteinase inhibition attenuates early left
ventricular  enlargement after experimental
myocardial infarction in mice. Circulation.
1999;99:3063-70.

Spinale FG, Coker ML, Krombach SR, Mukherjee
R, Hallak H, Houck WYV, et al. Matrix
metalloproteinase inhibition during the
development of congestive heart failure : effects on
left ventricular dimensions and function.
Circulation Research. 1999;85:364-76.

Spinale FG, Coker ML, Bond BR, Zellner JL.
Myocardial matrix degradation and
metalloproteinase activation in the failing heart: a
potential therapeutic target. Cardiovascular
Research. 2000;46:225-38.

Yip D, Ahmad A, Karapetis CS, Hawkins CA,
Harper PG. Matrix metalloproteinase inhibitors:
applications in oncology. Investigation of New
Drugs. 1999;17:387-99.

Moore G, Liao S, Curci JA, Starcher BC, Martin
RL, Hendricks RT, et al. Suppression of
experimental abdominal aortic aneurysms by
systemic treatment with a hydroxamate-based
matrix metalloproteinase inhibitor (RS 132908).
Journal of Vascular Surgery. 1999;29:522-32.



oo S pugds WA Hud g ¥ Y ) (sla Ll gy ¢dlie pusa yile (HE8Y peuy ya ]

32.

33.

34.

35.

Cowan KN, Jones PL, Rabinovitch M. Elastase and
matrix  metalloproteinase  inhibitors induce
regression, and tenascin-C antisense prevents
progression, of vascular disease. Journal of Clinical
Investigation. 2000;105:21-34.

Jimenez RE, Hartwig W, Antoniu BA, Compton
CC, Warshaw AL, Fernandez-Del Castillo C.
Effect of matrix metalloproteinase inhibition on
pancreatic cancer invasion and metastasis: an
additive strategy for cancer control. Analytical
Surgery. 2000;231:644-54.

Escalante T, Franceschi A, Rucavado A, Gutiérrez
JM. Effectiveness of batimastat, a synthetic
inhibitor of matrix metalloproteinases, in
neutralizing local tissue damage induced by BaP1,
a hemorrhagic metalloproteinase from the venom
of the snake Bothrops asper. Biochemical
Pharmacology. 2000;60:269-74.

Haq M, Shafii A, Zervos EE, Rosemurgy AS.
Addition of Matrix Metalloproteinase Inhibition to
Conventional Cytotoxic Therapy Reduces Tumor
Implantation and Prolongs Survival in a Murine
Model of Human Pancreatic Cancer. Cancer
Research. 2000;60:3207-11.

YA

36.

37.

38.

39.

40.

Coker ML, Doscher MA, Thomas CV, Galis ZS,
Spinale FG. Matrix metalloproteinase synthesis
and expression in isolated LV myocyte
preparations. American Journal of Physiology.
1999;277:H777-87.

Tyagi SC, Matsubara L, Weber KT. Direct
extraction and estimation of collagenase(s) activity
by zymography in microquantities of rat
myocardium and uterus. Clinical Biochemistry.
1993;26:191-8.

Nagase H. Activation mechanisms
metalloproteinases. Biological
1997;378:151-60.

Grant GM, Cobb JK, Castillo B, Klebe RJ.
Regulation of matrix metalloproteinases following
cellular transformation. Journal of Cell Physiology.
1996;167:177-83.

Pfeffer JM, Pfeffer MA, Fletcher PJ, Braunwald E.
Progressive ventricular remodeling in rat with
myocardial infarction. American Journal of
Physiology. 1991;260:H1406-14.

of matrix
Chemistry.

IYY 0 ylod [ @ gurgComm Jlw VTR0 Cutiignrd,yl /ol 018U [ (Kl 3y yguild (ouiidg s — cole dolialogd



Daneshvar(medicine) shahed University/ 23" year/2016 /NO.122

4 )

Daneshvar

Medicine

Scientific-Research
Journal of Shahed
University
23nd Year, No.122

April- May, 2016

- J

Received: 06/02/2016

Last revised: 13/04/2016

Accepted: 05/04/2016

Role of matrix metalloproteinase 1, 2, 3 and 9
in acute myocardial infarction

Akram Sadat Tabatabaei Panah!, Reza Akbarzadeh?, Zohreh Khodaii®,
Sayyed Mohammad Hossein Ghaderian?

1. Young Researchers Club, East Tehran Branch, Islamic Azad University,
Tehran, Iran

2. Department of Medical Genetics, Faculty of Medicine, Shahid Beheshti
University of Medical Sciences and Health Services, Tehran, Iran

3. Department of Biochemistry, Nutrition and Medical Genetics, Faculty of
Medicine, Alborz University of Medical Sciences and Health Services,
Alborz, Iran

* Corresponding author e-mail: sghaderian@yahoo.co.uk

Abstract

Background and Objective: Current evidence indicates that extracellular
matrix (ECM) remodeling is a component of acute myocardial infarction (AMI)
and matrix metalloproteinase (MMP) has a role in early atherosclerosis, plaque
rupture and myocardial infarction (MI). The necessity of inhibition of ECM
remodeling and subsequent injuries in patients with AMI suggests that MMP
might be involved in this task. Here, we investigated the activities of MMP-1, -
2, -3, and -9 which play an important role in AMI.

Materials and Methods: Plasma and peripheral blood mononuclear cells
(PBMCs) of 50 patients with AMI were isolated from peripheral blood after the
onset of AMI within 24 h, comparing with 50 control subjects. The active form
of MMPs was measured by enzyme linked immunosorbent assay (ELISA);
MMP proteins presence and expression by immunoblotting and zymography
analysis; and mRNA expression of MMPs by real time reverse transcriptase
polymerase chain reaction.

Results: Plasma concentrations of MMPs increased in patients rather than
control subjects. Gel zymography revealed 43, 66, 45, and 83 kDa molecular
weight bands which was consistent with active MMP-1, -2, -3, and -9,
respectively, exhibiting gelatin-degrading activity in both patient and control
subjects. No up-regulation of mMRNA expression was found out.

Conclusion: To the best of our knowledge, it is the first monitoring of MMP
gene and protein expression and also circulating active MMPs in Iranian patients
with AMI and normal subjects. Up-regulation of MMPs activity is common in
the failing myocardium and missing up-regulation of transcription indicates that
protein levels of MMPs were regulated at the post transcriptional level.
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