
. 236. 9"$t'/:1JJ~;G; 2003 if: 8 Jl m 19 1lim 4 AA Chin J Burns,August 2003, Vol. 19, No.4 

/F rPJ t¥ ~ ~ 195 .~ ~ t~ (£_ f± ~ m s"J ~ 1* iftJ JJX: 
]Z~n~[EJ~EI"J~~ 

[ mi ~ l 1."'.1 a{] %I\~ /G ii>l lf ~ li!;\ 1!t !',l! ':t:I1JJl!U~ ( H s ) Jf,C JJj'( ttJ nit LH13 ~ IE! ~ 1'8 7.JUt , JH3!H1 Jt ~Jll 
1$ o n$. HS li!;\ 1!f 30 {711, J't(lf~)t .1;] I - I9 ~ ~Jl ;frJ 20 -50 ~ ~Jl, I!Rli!;\ 1!f X;JJY!Iji'}jllli: i'J{]JE 1jt Jt /ll( 
( NS) t'FX1 P.~Ull o *ffl}Jj'(1.\L~x ,f.UU~;ft:J~-fr$_1t!fo/J~~ if!fo/J*'19:!Jl~1t$:1J7! ( SABC) lJz 00 ~7t 
:fJTj!, %1\~lf,C)Jj'( !:tf71J;f0~1t't -1": IE! -T 13I ( TGFI3I) ,lf,C)Jj'(~ ( MMP-I) ,~ Jl.ij M S ~~Jl~jljl jjJIJ31'lj ( TIMP-

1) 1'81£:1t o t;!i :W: 1 - I9 ~ HS ~Jl I I Ill ~IJ)C)Jj'( l:t {71] f :M] .1;]6. 48,20 -50 ~ HS ~Jl.1g 3. 76, 1.§. 1m 1'-lf 
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Study on the collagen constitution of hyperplastic scar in different ages and its influencing factors QIU Lin , 
]IN Xian-qing, XIANG Dai-li, FU Yue-xian, TIAN Xiao-fei. Department of Burns and Plastic Surgery, 

Children§ Hospital, Chongqing University of Medical Science, Chongqing 400014 P. R. China 

[Abstract] Objective To investigate the collagen constitution of hyperplastic scar ( HS) in different 

ages and the change of relative factors. Methods Thirty cases with HS were divided into two groups ac

cording to patients' age: group 1 ( 1-19 years, A) and group 2 ( 20-50 years, B) . The normal skin ( NS) 

from corresponding age of volunteers was employed as control group. The changes in TGF131, collagenase 

( MMP-1) and tissue inhibitor of metalloproteinase ( TIMP-1 l3) and the collagen ratio were observed by 

means of in situ hybridization technique and SABC ( Strept-Avidin-Biotin complex) immunohistochemistry 

and image analysis. Results The ratio of type I to type Ill collagen in A group was 6. 48 in average and 

3 . 76 in B group, but there was no evident difference in the ratio during the disease process in both groups. 

The expression of TGF131 in A group was much higher than that in B group ( P < 0. 01). The TIMP-1 mR

NA expression showed no difference among all age groups in HS patients, but it was much higher than that in 

NS group. The MMP-1 expression was evidently lower than TIM P-I expression, and there was no difference 

in MMP-I expression compared with NS group. Conclusion (I) The TGFI3I expression in HS patients 

was negatively correlated with age, and the increased expression of TGFI3I produced an increase ratio of type 

I to type Ill collagen . ( 2) High level expression of TIM P-I led to the formation of HS by inhibiting MMP-

1 expression, and the expression was not related to age. 

[Key words] Hyperplastic scar; Transforming growth factor l3; Collagen; Collagenase; Tissue 

inhibitor of metalloproteinase 
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~ H.J ~x 1.& , :5t JJlG WI ilil ?t :- :g:[l ?t ,ff 9!i~ 8 :1:!1! ffl ~ ~ 15t ~J:1 
1-t tM: ~ • ~~ :0- r.rH~t i!f: 1'f-m ~ JJ/: 1 V: >'1~ x o 

- ,ftzi'J!IJ1J fk 
1 . t!UI!J j'fd r JK- i1 'Yil 1t ~ Nfii u 1'1 !f&J ~ 19: ~JHJH-t 

"t rt;; ( SA B C ) : Ffr ffl I , Ill 7J•J I~ lffi ~ J;1: Ill :J';t 12fs: ;frl 

A B C ~J\ Jf!J 1£. 1'J ftX; fj__ 1J# ± tf- i~ fij 'fL tf,!, , :J'JL ftj\: f~ ~ J!J 
7'1 I : I 00 o TGFf3 1 ~ 52; Ill :J'JL {.4s: .1J ~ 00 Sa nta cruz 0 

~~~ o *•mm~mE•~:l:!I!§~~ .tt~~• 
.* J IJ /11!ir~ 1-t r'k , ffl T~ IJt:};J;_~ ~ I' i'{~ ( PBS) 1-t ~- :J';t f1: 

I~ J '1:.1: x·J J!(o( o 

2. JJ§[ 1iL ~~ 3( : J~ ~ WI!J ( M M P- I ) , ~ JIJB!i B WI!J ~£l 
~} ~ iill #Jij Jfij ( Tl M P-I ) # tf< =Er llt 1* H ~ ~ i~ Y'J.. ·JW: ± 11ft< 
0 II] , ;Ef; ~ & if J!lyJ-:l}lj 1'J : I 500 bp ;fil 600 bp o ffl IJ. 

H M )dt''] M M p- I # ~ tr llt ~ H ff )ilj : I . 5 I - TrGT A 
GTAGT TTTCC AGGTA TTTCC AGACT-3 ' 2 . 5 '-CAT

CA GGCAC CCCAC ACCTG CGCTT CTTCA-3' 3. 5 ' 

CCTAA ATGTA GTTAT AGCAT CAAAG GTTAG-3' ;f11 

T IMP-1 # f:~ trlltf*Hff::>'IJ: I . 5 '-ACAGC AACAA 

CAGGA TGCCA GAAGC CAGCC -3' 2 . 5 ' -TCTCC AT

CCC TGGGG TGTAG ACGAA CCGGA-3' 3. 5 '

ACAAG C ATG AGTGCC CTC TGCAG TTTGC-3 ' o 

J.& i-& 1m f~tH'J (:]<) HS, NS tffi * , ~ ~ ~ ~ 20 f.Lm W, fFJ 
{.4s:;fR7H& 4 % ~~\V!3 !BVO. I moi/ L PBS + f*l~:5t tt& 

0. I % D EPC ~ ?Nt IQI Ji' 40 min , tii: ~ 1iL~J~ 5Uf ~}\H:Y.l ~i~ 

X i113:Z , /'1~ X o IPl Bt 11: I~'J tl: x·l !H~ o ~Ill JJ§ 1Jg tf; Jt 13 ~WI 
i¥1 7'1 llri ·VI: fffi ~ o 
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~1~?J-ffr!f.X f+Wdft,X>J'tR5!Ut!1'J- ?HJT o ( I ) SABC '/-R 

~ iY!IJ I~ JE[ : 4ft 51.E ~ ~ llJfl i'JL :1ft ~ 5 1' f~ llf , H J¥: ~B ·t'i tffi 
~Iii ;fj~ )Jj- 2=J )9!1] It Iii f.R S ?t tt f:J{:J f :f::,J ~ o ( 2 ) TG F'f3 I 

E~Jfk 1it ~IHt MMP- 1 , TI MP-1 ~1iL/'i~3Z: t~5li': : "tJJ~:f}.\l, 

1lltm if ltJ J:, 4ft 1' :f.!,\1, 9fhi-~ 200 1' ~Ill JJ§ 1:P llB ·t'i 7& it 
f:I<J ~111 1~~. it~s ?r i~ . If:J. -'JL.l:5jtt&. lV. -r :>' 1J 0:r.\:*-~ : 

llEI tUIH JJ§ .&'~ ( % ) = ( 111::1 tt 7& ~ ~Ill JJ~ ~I J1r iWIHlll JJ§ .'til. 
~) X 100 % 0 

1/!l , r}Eit#~Jlll 

Jy[~~ ®ffl x ± s 7&~, M-~fdiU4ffl SAS 6. 12 
~JU 1-$X ftj: ~ Jll! , * J=l~ 1J ~ :5t ;ffr , Q ftz IJt1 #I t i"~ IJ~ 

~ ~ 

I . SABC $ ;ftz1Y!IJ I , Ill ID }~ };] , ~ :1: ~f.j 5!i': : ( I )tE 

H S J'J: J5Z Fzk (:]<] ~ffl JJ§ i'EIJ J1fi 9=' , T:if .!Jt!. JL{- tf; Jt 13 , W 1J ;f]. 
* ~ I ID~~ ~tt-~.JJ\Gn~~~~~~~J:~ 

t•f.!lt!. ~!J (~ l ) o NS ~£l~R •I] I J~~~~~ llEI·I1 7& :it:5ttrJ 

_!::] H s ¥ * ;f§ IPl , 1E! JJX: H ~1.t ~ JJtHtll[L ~ ~ j ::_ JL .If lf 
:;F f !J 111:1 ·11 7& :it f:I<J I ID J~ ~ ( ~ 2 ) o ( 2 ) H S J1t &: J~ 
~~~~J!fi 9='~~~ft tr:5ttrJ ~lll iD~~~tt 7& 

~ , IWI ·t'i J~ JJ§[ 5R !Bi' ~fii , 1± JJlG H ~1~ ~IJI JJ§ ;fll ~ ~, ~ J: ~ ~, 
~ J: ?Hfi ( ~ 3 ) o NS ~£l ~R 9=' Ill ID J~ JJ?.:JIB ·11 7& :it f:I<J ?-r ;tp ~ 

HS ~;$: ;f§ I!OJ , llEI ·I1J~~WW~ ,fi ~:>' IJ !Bi'!W~( ~ 4) o 

Ill I H S W i:Jt I llil I~ IJli: it i5Hll1t i4H:<:\ , J'Ut m "]" nf _IR.}'tj 
);:tJ:f*m@. ,.\'J(JJ #l::ki¥JIIf:H'J:Ji!ji:fl[ SABC x200 
Fig I lclenlifi cation of Type I coll agen in hype rtrophic 

sca r ( HS ) by immu nohi stochemi ca l test , wh ich xhi bi ted 

as mass and coarse ye llowis h posi tive signa ls within dermal 

laye r SA BC x 200 

III 2 NS !11~ I !t!Jll(JJi\ ft15U:Ji1t iii: ~ , tJ:.&: I~ "i' ilf !A!. ¥tJ 
t)1 ~ (I!Jf* ~(t @.Jlat.£JI!ji:fl[ Sil BC X 200 
Fig 2 ldenl ifi ca tion of Type I collagen in norm al skin 

( NS ) by immunohi stoc hemi ca l tes t , wh ich ex hibit ed as 

mass yellow ish positi ve signa ls within derm al laye r SA BC 

X 200 

ill 3 HS ~.fi !'}( lll lli!Jll( }};': !R.i5H.tl 1tiii: ~, J'l;&:.izf ilf !A!. ¥1J.I;f, 
iii· @.IJj({£ 5t {fi (I(J C);' tJ: ]ij3 tt Jl!ji :t\L, }~ }~ JR $J( ffi!;] ' SA BC 

X 200 

Fig 3 ldenl ifi ca lio n of Type Ill co ll agen in HS by immuno

histochemical test , which exhi bit ed as diffuse ye llowish pos

iti ve signals withi n dermal layer with small er co llagen bun

dl es SA BC x 200 
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00 4 NS !JHH Ill ~Jill:JJl\~IJHIHt~ §. .fi SOi1if !A!.tH> 
tf-w0-lij=lt.iWUiL , Jill:JJl\-*Hir § tJ f,('i!','W SA BC x 200 
Fig 4 Identifi cation of Type Ill coll age n in NS by irnmu nohislo 
chen•i cal tes t , whi ch ex hi b it ed as mass ye llowish pos itive s ig

na ls 

wi th in derm al layer wi th dense coll age n bund les SA BC x 200 

2. TG F' ~ I ~ ~ JSU.R 1-Ua * : HS ~lHJ( l=j=l TG F'~ I 

[If! tl: ~III Jlfi! 3:: ~ :5-t ;:fiJ tE JEt ))j{ ~~i Ti i*J , ~IB Jlfi! )~ ~ t~ j'f -@, , 

!l<'Yi *'1 fll :;k , ~ !!& 1'1 JlX; H MJ~ ~Ill f@ , i'EiJ JJfr 1;1g ill~ 0" fi ~IY: :(:E 

(1~~13 ti: JJ!.U}[:( 00 5 ) o S ~Ji ~J( i=f{IJLY"t!, TGF~l fiEi tUI~ 

~III }@ 00 6) o lll'!tl: xt!l\o!:JC IIfltt*~ o 
~---~-.., 

Ill 5 H !I[!;~ TC Fj3 , ~ lSi: !11 it ~ §. , 1111 1'1: !Ill Jff!l¥ f;f, 1ft. 
0- , $ :fl JJJtHHJHHI JlliL i: '.!li ?H !l t£ Jill: JJ;l !r~ ·\'i rAJ SA BC 
X 100 

Fig 5 Ident ificati on of TCFj3 1 in HS by imm unohistoc hem

ica l test. The pos iti ve ce ll s ex hibit ed as browni ; h with fi bro
bl asts as th e major ce lls th at we re ma inl y loca ted in th e col

lage n node SA BC X I 00 

NS !JH,.q TC Fj3 , (I<J ~ 151: !Ilit ~ §., Jl &: l:c 'P ill\ !A!. 
TCFj3, llfH.H III!lli! SA BC x 100 

Fig 6 Identifi ca tion of TC Fj3 1 inNS by immunohi stoc hem

ical lest. There were less TCFj3 1 positi ve ce ll s exhibit ing 

brownish wit hin dermal laye r SA BC X 100 

3. E~ 1.ll. ~X~*W.~: ( I ) MMP- 1 :(:E HS 51'11 NS 

~.R ~J( "F * ~ :'& ~~ '1X'. Jt!, 0" 1IJ: ~ j'f-@, 1113 •11 J!Wf fJL ' ~ 1.lL ::f 
JB):}Jjl~ 'f) "F '* Bl "F 7C 1113 •11 * ~ 0 ~ 8 xt !l\o!-!;)] Jt "F 

:JC I11~ ·11Jl<'UJ'L o ( 2 ) T IMP- I :(:E HS ~JH..l~~p *~ f!J3 .ill}_ J:1,~ 

~ • _,ft: 11s ·11 !l!fff *JL: J-1 tJ- 11t!t -@, • 3:: ~ 1.ll. J~ J)j{ ~a l1 s~ 11X; H 
~1t ~Ill J@ i*J , I(lL ~' ~~ l;!Z ~Ill J@ 'ft ill~ :'& ~bi B~ * ~ ( l!fl 7 ) o 
11.11J JJ, N S HI. ~..!~ ~ J{. &: J(ll ~ I;J,J Bl ~RI JJ§ 'I' ' , ~ tE 7t ;:fJ1 FI"J 

TIM P- I llB tl: !1-'Yi *'1 ( 00 8 ) o 

Ill 7 l-I S !IHH TI MP-I mRNA !Jl\lli~n(, jjJ JA!.~$i¥Jf*1~ 

0, 1111 1'1: JI!U.iL lhli.i'B'P- 3(: X I 00 
Fig 7 Ide nt ificat ion of TIM P- I mR NA ex press ion as browni sh 
grcwul es in HS by in situ hybridization X I 00 

jJ;l{lL 1t~X X 100 
Fig 8 Ident ifi ca tion of occus ional T IM P- I rnR NA ex press ion 

as brow n i ~ h gra nul es in NS by in s itu hibridi za tion In s itu hy
brid iza l ion x I 00 

4. 001t5t# JE icl:?t tfr : ( I ) :::f lr.iJ 1F ~ HS ~.R -1'§. ;%~ 

"Pl ~~J)j{ ~ it :P.g ~ t~ jJO , ~ JE'Iil· &J~ t~ :t&, ~ :Tt- ~ .ill}_ 
~-11~5( ( P < 0. 05 ) ; ill ~J~J)J{EI~ ~y~ 1E ~'f~· Bl)~ t~ 

:'&. ~ :1f.~.ill}_~·I1 J&: x( P <O.OS ) o ( 2 ) H S ~.R-1'§. ;% 

~zrEil .I ~J~JJii:R lll ~J~ JJii::i:~ :Tt-:JCllQ_ ~·I1 ~ x, ~Fi 

*.!it!, * I o HS ~.R5ftl NS W TGF~ , }j_ MMP- 1 , T IM P- I 

001t5t 5Hfr~a*Jt!, ;& 2 ,3 0 

;& I HS /f' Iii] 1f ~~H I Jll ~t!J!'ZJJ; (I!fi1~ 7HJi· ~ii * (% , x ± s ) 

Tab I T he compa rison of type I and lype Ill co ll age ns be tween 

H a nd NS gro ups by image a na lys is(% , x ± s ) 

!1:1 )Jti 
Jllt JJ;( 
,ik 1\,'J 

I - 19 'J) 

Ill 

I I III 

20 -50 'J) I 

Ill 

I I Ul 

6 - 12 12-24 > 24 

28.6 ±2.5 1 53.6 ±3.26 ' 55.3 ±2. 46 ' 49 .4 ±3. 80 ' 

22.7 ± 1. 56 8. 12±0.82 ' 8.85± 1. 21 ' 7. 48±0.82 ' 

I . 26 6 . 60 6.25 6.60 

29.5 ± 1. 97 46. 4 ±2 . 31. 48. 6 ±2.50 ' 45.0 ±2.39 ' 

2 1. 2 ± 1. 34 12. 5±2. 40 ' 13.3± 1.73 ' 11. 5± 1. 69 ' 

I . 39 3. 7 1 3. 65 3. 9 1 
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* 2 ~ ~.fl TC 1"!3 , i>E! ti: It~ J-}tfrt;!i :W: ( o/o , x ± s ) 

Tab 2 Th e compari son of TCI" i3 1 between HS a nd NS 

groups by im age a na lys is( % , x ± s ) 

t_§Jjtj fYIJ~ TGF[3 1 

1 - 1 9~ ( H S ) 15 8. 62 ± 0. 96 . 

I - 19 ~ ( NS ) 15 1.28±0. 18 

20 - 50 ~ ( HS ) 15 5. 02 ± 0. 93 

20 - 50 ~ ( NS ) 15 1.33±0. 18 

ii : EJ 20 - 50~ H Stil l~-iX, * P < 0.01 

(o/o,x±s) 

Tab 3 The compa ri son of the ex press ions of MMP-1 a nd T IM P- I 

mB.N A be twee n HS and NS groups by image a nal ys is ( o/o , x ± s ) 

tJl:)j tJ f91j~ MMP-1 T IMP- 1 TIMP-1/ MMP- 1 

1 - 1 9~ ( H S) 15 0.43 ± 0.02 3.55±0.56'* 8.26 

1 - 1 9~(NS) 15 0.41 ± 0.02 0 .32 ±0.05 

20-50~( H S ) 15 0.45 ± 0.04 3. 30 ± 0. 40 # * 7. 33 

20 - SO~ ( NS) 15 0.40 ± 0.02 0.37 ± 0 . 04 

ii : HS t_§ TIMP-1 Ej MM P- 1 lt $l(, #P < 0.0 1 ;H St_EITIMP -1 .!=] NS 

tJHt-iX, * P < 0.0 1 

it it 

;(£ HS ;ftl NS 9=t , I , ill :ru! !& mt H t1id1& it 3:: ~ i¥J 

~~$* o *~~m~J&mtH•~~~ ill :ru!JBCJJJ:I¥J 

t~ 1Yti £ ff-t ;f§ *- [ 2 J , ;(£ '};_ 1f :i:i w 9=t £ t1f ·!Ji'ij * ~ , ffl k') 

-~~~i¥J~#ill~~~ o f±HS(:JI,J%~:i:i;@9=t, 

I :ru!l&mtH•I¥J~ ~~ill~l&mti¥J~~-~-~:t:. 

m~ ~¥J~m.m*I¥JI~~&mt~•mm~ ~¥J~e& 

1iili o ;;$:1i]f91;~::'f * ~, HS ill I :ru!I&JJJ: -a- :Ji $31: NS ill 
:t!!l:bulffi. if , ill~~& mt ~ lffi.~j/, 1 - t9 3'7CJLli!w0' 

if~) HStl3. I ~J&mt-a-:Ji:f:!!i :IJD J!: :7'Jlffi. if ,i~ill I / 
ill :ru!l&mt 8"J l:tf§ti~ lffi.i%'1-=:f 20-50 3'7 HS ill, m~~ 

it :i:i W t=p , E8 r *13. * 8'-J I :ru! !& mt 2=1 W ~ it fZIJ 00 8'-J 3:: 
1*, ill ~l&mt !XXJ;tJ;: Ht1HEIJ.i\Z~~ff '&':tJl'ii'tJ~!L~, 11£ 
I I ill :ru! !& mt 8'-J t~ {91j :K lftiJ , ~ it Q~ 00 J.lfi :!:111 'J£ 1~ TfiT ~ z 
5.i(!·11:,it t~ t;fJ~H!!I':tttMm8"J%~ o 1 - 19 3'7 HS ill 
1¥J I I ill :ru!l&mt t~{§lj ~if]! :7;; ~ lffi., * ~ illtR 9=t :K i)WJ 

I¥JI&mt t~¥ti ~if~:ff-*t71*-* o f±'f:ii1illJ ~ ~$£JL 

Ji!w0'if HS % ~ I¥J:i:iti 9=t, :lW ::'f*Jtl ~ ;fffiiJ](!Ur~ 

~ ~~~&mtf±m~rr ~¥J -a- :Ji ~~~~~~~~ .ffi 

{~ fj~ liR 1-{f ]! 1!f (:ji,J ~:Q: * 0 

TGFj3 1 ~ tf ti {k, ~ ~ 9=t t;f 3& tiH jffg )'~ £ J.lfi 
( ECM) f!LtJ~ (:ji,J 3:: ~ i)i'ij 11 ~ -T Z - , 1:- rf(J :i:i it*~ ;ftl 
J.i\Zffi,:f:!gPJ_t;fJ&fiU$HtiilltJU!!I':t [3 Jo TGFI31 Jffi:i:i 

:!:!11 :IJD I , ill :ru! IDt mt ¥ ~ i¥J * ~ , {JE nt JEt mt it~ k'J- llZ. J1llj 

i~HHi ;M :i1 ill: El JlJL M ill: El ~ ill: El ~ 1m 8'-J it ~ n! TfiT 

t;fJ& ECM 1.JUJ~ o 1iJfJi:m~ HS illtR 9=t TGFj3 1 mRNA 

~~ ~ 7J< + I!Jj _ill)_ i%'1 r N S , * ~j H S tl3. tJ( § :'i't fj~ ~J_H'z:: !£ 

Tc F 13 I , IPl H•J m=- tiHJE 11£ 11Y: ~Ht tm }ffg ±vH][ » 1 :ru! !Bt 
JJJ:ill: i33'f'l~·it~l5UTG;fR [ 4 J o ;;ojqk;IJ~9:t,TGF 13 1 ;(£ HS 

tl3. tR 9" EI"J * ~ ~'fQ. if f."'1 r N S tl3. tR , 3:: ~- 11I. r jjJ; H tt 
tiH JJl!L;ftl.ilTJ ~ fl'J ~ tiii JJ§, EC M ~j:t ill~~;(£ *~ , ilE'!J~ 

TGFI3 1 1± HS 8"; 3~ jjJZ ~~~ j@--~ 8'-Ji)lij~ ~)tl o 1 -
19 3'7 HS tl3. TGF13 I ti"J * ~ ~%'! T 20 - 50 3'7 HS tl3., 
I I ill :ru! JEt mt t~ 17ti t!ti i%'1 , H S 8'-J ~ IfF'& !£ $ ZJJ- $31: i%'1 , m 
~~*~~if~~~i-l:JJ 8"1:1:.~ o Shah[.I J ilE~fZH9J~ 
it :i:i;@ ~p , {!£ ffl TG F 13 9=t T!J:f!d* PJ {!£ M m 8'-J % J~ ~~ 
if !r~ ~ , TfiT ~ it B'-J {9] Cl J=J ~ ~- J!f ~ t~i ~ , tl3. tJ( 5lUJ ;fl~ 
{I;.( o IZS! Jlt, J.i\Zffi TGFI31 :fJtf.t 10ff i~if~~ HS,mffi 
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~ o M M P -1 El9 ITS '11: Jffi :i:i - * :9tl :i:i ;@ ~ ¥0 lJi'iJ 11 , § :ffi 
{'£ JJ ~ f U it :1ft 11: [-!"; J}J f!~ ;(7;: ~ ~ TIM P-I x·U~ 8'-J 1tnfl1V 
f1:: ffi ~ [ 6 Jo TIMP-1 _!=] MMP-1 tl';it ~ ~it i*,Mffil 

1tll1!11J ~ITS ·11: 3=f:. Y~ ~JEt mt ~ fflit o Ghahary ~ [?J xJ\\ ~ 
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·j1::f:!g$3): NS j;; {f£, iVh HS 9=t MMP-1 8"J1f£ *~ ~R 

TIMP-1 89 i%'] * ~ , {'£ 1-{f JEt JJJ: ~ ff!it 7f JE nt TfiT '¥f J&J& JJJ: 

tHt (:ji,J :i:i It ~lUI~ 0 * ~ ~ )JJt{}Z t~ X tl'i *_ill)_~ , H s ~il. 
tJ( ~1" TIM P- I mRNA *~_!=] NS t~ $31: ~ lffi_:f:!!i51i, MMP-

1 *~ilffi{f&:ff<:ilf NS, ~ # lJ\\ ~xt iBt )Jjt 1\if,ffllt. ~ 'if 1t1J ff]lj 
~ffl .~i~_t;f·~~%jjJ:(:ji,JJJJ:~Z:.-o HS WJ1'if~t]. 
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~mt~7'1~~~m~ it :ctwrr•~mm~¥J~~ 

!jo/JJ.Iff .~¥01~ ~ ~ ~ 89iJWJ Ti o TGFI3 1 1±~ 9=t ~-~ 
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