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( I ) NSFb t11 HSFb 9=• I , 10 ~ffrJ J]l(: JJJ'i:(:t<]~Q;::{:f lifl ~~ [i'ij; (2) '"i M !!HrJJt§ t~ , f?. rhTG F~3 :lit:f!M (I(]~ 

~@.tll I , 10 ~l'itr llll:mt-&t- nlt~ ~Jtijm ( P < 0. 001 ), I I 10 ~ FifJ Jjjt JJjt (J<j L~ fffij ~'J ' ; ( 3) rhTGF~3 X't NSFb 

ftl HS Fb ~!lm$: fFJ'IHM~n(ti) ¥. 1ifl ~ I¥J :li~:lck * o tE ffi fi'il Jfl] itl:fF Jfl T, HSFb (J<J PC I • PC 10 13 i&li'.':1 'f 
NS Fb o ttl~ rhTGF~3ti~ ::f:f%ctiEjf,:)Jllt~HiWI JKi!9=' I . ID ~I&J!l':fi<J-&t-Jllt;flll . ID :!,t~f'AJ I~tt'f' ID ~~ Jjjt 
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An observation of the effects of recombinant human transforming growth factor ~3 on fibroblast L V Luo , 

CHEN Yu-lin, Z H ANC Qing-guo. Dep<lrtment o{ Bums, Changhai Hospital, Th P Second Military Medical Uni­

versity, Shanghai 200433. P. R. China 

[Abstract) Objective To inves tigate the role of recombinan t huma n transforming growth fac tor ~3 

( rhTGF~3 ) on fibroblast and its poss ible mechanism. Methods Normal skin fibrob last ( NSFb ) and hy­

pe rtrophic scar fibrobl as t ( HSFb ) were cultured in vitro, and were processed by different concentrations of 

rhTGF~3 . NSFb and HSFb in DMEM solution without rhTGF~3 were employed as con troL The cha nges in 

th e protein and mR A express ion of type I a nd 10 collagen in S Fb a nd HSFb were observed. Results 

( I ) The ex press ion of type I and 10 proco llage n in SFb was ev ide ntl y differen t from th a i of HSFb ( 2 ) 

The synthes is of type I a nd 10 procollage n in a ll test groups was increased obv ious ly afte r rhTG F~3 process 

( P < 0. 00 I ) while th e ra ti o of type I to 01 proco ll age n was dec reased when compared with th a i in control 

group . ( 3 ) The effec ts of rhTG F~3 on th e bio log ica l behav ior ex hibit ed a n obvious dose- e ffec ts re la ti on ­

s hip. The cont ents of type I to 10 proco ll agen in HSFb were highe r than those in NSFb whe n lhe dose of 

rhTGF~3 was same. Conclusion rhTG F~3 could effec tive ly promot e th e sy nth es is of type I and Ill pro­

co ll agen , espec ially type 10 proco llage n in fibrobl asts. Thi s might be bene fi c ia l lo the acce le rate of wound 

hea lin g a nd to in hi b it or prevent scar forma ti on. 
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:f£€tlffi8~M~ r:f, $Ht~ -K ~ -=f [33 ( TGF[33 ) J't.:ff 
I3Jl ~ 1lli i!ilJ ~ ~ tt • m ~ ~ ~ t'F m [ '1 

0 * ~ a ~ 
rhTGf[33 @:ffl'f f* >'rttHf: ~AIE. ~~~~H1Hm~ 

( normal skin fibroblast , NSfb) :fll !~ ~ 'ti. m flx ~f t#. 
tiH ~ ( hypertrophic scar fibroblast , HSfb ) , x.W. • 

rhTGf[33 xt SFb fO HSFb JB(:m: f-ti~j~~PioJ . ~i-;j·jt 

:a: 1ll!~••~~t'Fmrr~~nm~.~m-~m~ 

l/ffi*!.ili: ffl=!Tr ¥1i:JJ o 

rhTGF[33 ~~00 R&D 0P.Jf'l1~ ;A I ~frJJB(:m: 

tt-:1!\'· * ~:;uoo433 1: iHt . ~; = ~ ~ * '*' i': iflJ ~ l!1l !It m H [ g ift 
( Jm:(fJ:: iHJ * 1-1:~* %11l1: f)! tl J5& 0 i'i],f'Jflilfll'iS. 200082 ) • ~( eli .J;t ] : jtJ Ji\ 

~;lfj *qc 9• * ~ 1!1t~JfH~;f4 ( i;'f !);; li!l) 

Pro I ( I ).A ill ~frJJB(:m:Pro I ( ill) :f*# DNAJt~ 

~r:FOO~~~$M$~~TI~~-~-~-~;A 

[3-actin :f*ftfjt;f}i~ 'f~OO Abion 0PJ ;dispase II ?t 
~\Wiii ,DMEM ~m~tf:f~¥ .~~l$\;M( .Mi!:f-lfil ¥Jif ~~ 

00 Gibco 0 PJ f' £ ; I ~}B): m: M ~ ~ 00 Sigma 0 PJ 
tc £ ; A~ I ~ iW Jl3(: m: ( PC I )jjj( ~ iJt Jflj E;: fO A ~ ill 
~lW JB(:m: ( PC ill ) J)J(~ iJ\}flj E;:~ 'f~.!J( ij'f ~ 1iJf J?:~ o 

= .~m~ *Vffi 
•m•¥*m~~~IE·~~~m~tt•m. 

*ffl J& m:MriHtJ:fi~~ [ 2 1 *~ NSFb fO HSfb ,;zjs:~ 
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~YTffltJ~ 4 -61-t~IBJJ@ o 

~ , .J<& iY!iJ m tffi 
I. N SFb fO HSFb lfl PC I , PC ill }i r:3 ~iii !'.19 ¥9!1] 

JE: Jf.{ 6 JL~Jfft!:l:-l}~tffi., HJJLt~ f'll 2 ml (I X 105 / ml ) 

NSFb :!& HSFb , ffl 1*- ;f.R :)-}- !/& tJ 10% B"J ija .tj:: l(lL ftlf 
OMEM :1:-l}~~, T 37'C , 1*-:f.RJt!/& 5% C02 ~14 r :1:-l} 

~ o ~IBJfft!~¥U 70% -80% ~it'Bt ,}fJ PBS(O. 01 moi/L, 

pH 1 . 3 > ~ l5t 1 i!i!i , !! !* 1*- :f.R :5-J- !/& tJ 3 % r~9 JJa 4 J(rL 11~ 

OMEM :1:-l}~f~(~~~':l:.~ C 5 ng/ L):l:-l}~ 24 ho #f 
~~)Jt)tJ]iJtJ 10 ,5 , I ng/ ml j'j"J rhTGFj33 OMEM :1:~ 

~r~:IJOA:l:-l}~j'j"J NSFb,HSFb(2 ml!JL) '=f11=tJ ~ ~~ 

m., [P]Bt-19:/f~ rhTGFj33 J'J91j'l.~'!!; OMEM !-)}~?~*§@ 

~Jfft!m~tJ~~.~~m&~MWN~~~m~6 

~ £ jt JL o :1:-l} ~ 24 h J§ , ~5( ~ :1:-l} ~ ~IB Jfft! ...t. m ~ , * 
~ :fi}{ ~ iJt jllj E;: tliH:lt !'.19 i~ llfJ 4'l. ilHr PC I ;fll PC ill B"J 

~••5E.M~!/&•~1#!/&~~m~*~#~~ 
J§ , ~ 1~ iYJIJ 5E u'Io 

2.Proal( I );fll Proal( ill)!WJB(: )Jji: mRNA !'.19 * 

~: ( I ) Jf.{ T75 ~IB Jffl! :1:-l} ~ Jtfi, Hi: JflH~ # NSFb :!& HSFb 

(6 -8) x 106 ~.@ffl~~)JttJ 5 ng/ ml B"J rhTGFj33 

OMEM :1:-l}~~;~~~il~~ffHEl~tJ 8 ~:1:-l}~!tfi o 

:1:-l}~ 24 h ]§~5(~ NSFb fO HSFb,*fflf'FliAt wUWJllll ­

tp-rt;; l3l :f£Jf,{ NSFb fO HSFb j'j"J ,ti, RNA, ill - -$-~'!!; 1-t 
J§ft( megaprime1

M DNA labelling system iJtjliJE;:i~l~ 

4H*~ ,.J<&rmiJ:fi}{M't'i ffitt:k -T I x 108 f.Lgl min o ( 2) 

Jf,{ NSFb fO HSFb ;f.'¥£ mRNA ~ 2 f.Lg,ill fr RNA 'i3 

M':lt:t£Itl71c o :f:E;ft :£ ~£pm_till1i mRNA J'.I"J~jl; 

~~t:p .~fPJ§B"J~::tt~ltr.!it~l£_t § r~ilffi-T ,8occ -T 
~ 2 h J§it~-TWM~r:f ,4'C W:ff o #1-~::ttJ~ II:A 

~ ~ x ~ rr , :f£ ~ x :JP lf1 68 'C ~ x 2 - 3 h ; ill - tP­
:bnA~x~fO B tffii2.fi~tt ':\t:t£1§ B"J t~H-t- ,68'C ~ 

xtt~; MJ§ ffl cyclone lt' ~M IE Jt 1/&lj\ Bt J§, IV. ~if! 

mm*~14xt~i1i:!f!:ill1i7t.fff o 

rm ,mit~~Jll! 
Yf:ff!/&Mt:J. x ± s *~ o ffl SAS mit~14: ill1i t 

1'&~ ':1f&:7t .ffffrlf!k frlt~~ 0 

~ . 
1. Pc I , Pc m 1i s ~ • B"J rm1J ;E = .J<& rm1J ~ * ~ ~ , 

NSFb fO HSFb ~~I~ ~il PC I , PC ill }i El 7)( Jf :P.g :ff 

/f!PJW)Jt_ti)W),PC I l'j PCill ttffillfl 2~':\t:,h o NSFb 

~~~illlfl, rhTGFj33i¥JjliJ .l'j PC I ,PC ill }ir:3* 

~l)(Jf _t i}WJ ]lt~*§:k ,5 ng/ ml rhTGFj33 m !fl PC I 

~ :bn • 1m tt 2 1-tr , Pc m ~ :bn • t~ ili 4 1-tr c * 1 ) 0 

HSFb ~!j~~ill lfl PC I , PCill!'.l9 :iiEI*~Ilfl~~T 

~ -~~~il, rhTGFj33 !'.19 jllj iii: l'j PC I , PC ill }i El * ~ 7)( 

Jf _t i)i'i] 1I t~ *§ ;k , 5 ng/ ml rhTG Fj33 ill rp PC I ~ :IJO 

:!1 Jm :i1 1 . 5 1-l'r , PC ill ±~ )JD :f! t~ ili 4 1-l'r ( * 2 ) o 

* I :.j~ I"J}fiJ :Ji rhTGF'[33 fl;JtJT NSFb l: ¥,'ti-& PC l JJt_ PC ID 

13' :ID:1f: 1t ( ng/ ml, .i: ± s) 

Tab I The ehanges in 1ype I and ID prucollagen in the 

supe rna tan t of NS Fb unde r the effec ts of rhGF'[33 ( ng/ nd, .1" ± s ) 

m jJIJ t'f'2i':'fl: (1L) PC I PCIII PC [ / PC IU 

193.09 98.42 
M!!fUJl 

± 7. 16 
I. 96 6 

± 7. 44 

~!J>UU 

I ngl ml 
241. II 223. II 

6 ±7. 24 •• 
I. 08 

± 10.57 •• 

5 ngl ml 6 
418.70 

± 12 .93 •• 
374 . II 

± 11.70 .. 
1.12 

10 ng/ ml 
284.72 319. 10 

6 
±9. 20 . 

0 . 89 
± 113.64 . 

It , Ei x-t !!H r.JHt w . • P < o. o5 . • • P < o. o' * 2 /G jr.iJ JfiJ :iJ: rhTG F[33 fj; Jtj T H SFb J: ¥i'f¥-& PC I !ft. PC ITI 

fii -Jil:1f:1t( ng/ ml, x ± s) 

Tab 2 The c hanges in type I and ID procollage n in the 

supe rnatan t of HSFb under the effec ts of rhGF'[33 ( ng/ ml, x ± s ) 

~JHJIJ t!fo 2j\: 'f,( (1L) PC [ PC IU PC I I PC III 

6 
264.02 183.57 

I. 43 
± 12.63 ± 11.34 

~~m 
361.66 579.22 

I ng/ ml 6 
± 10.40 •• ± 12.55 •• 

0.62 

399. II 661.03 
5 ng/ ml 6 

± 10.5 1 •• ±II. 14 '' 
0.55 

10 ng/ ml 6 
329.46 
± 1567 . 

486.92 

± 13.34 . 
0 . 68 

lt :EJM!!lHIHt tQ . • P < 0.05. • • P <0.0 1 

2. Proa I ( I ) :fil Pro a I ( ill ) "(ij JB(: )Jji: m R A !'.19 * 

~: ( 1 ) ~IB Jffl! ,g, RNA t19 LiCI rJL 7JE 1~ $ 7t J}lj tJ NSFb 

60 g, HSFb 50 g, Wi:ff{E~)'Hffi:* 260-280 nm r!'.l9 

PlBt!Jt A {it; 1. 86- l. 92 o Wrlifr~~ RNA ( ~Nffi 

IPJ) M!BC: It rJ}( 1lQ ~, ~ ~ * m' lll1i, * .!IJ. ff {ilJ ~ ff!lH 00 
I) o mRNA ~i\!:1tJ§B"J1~$ tJ I -2 f.Lg/ 100 f.Lg ,g~ 

(\ -zo·c 

H 70'C 

c 70 'C 

D - 20'C 

E 70'C 

F 70 'C 

'i"(I(J,(,'!. RNA 

Ill I NSFb ;f11 HSFb B"J{Ji!//,UI~ 

!Jjz {jji' lllC Et! f;k t ;!i * 
Fig I E lectrophores is of NSF b 

and HSFb 

A B C D 

Pro o I ( I ) 

Pro a I (Ill ) 

A B C ll 

B - acl in 

i:t : A: HSFb 'j~ ~§) !£!. B: HSFb 

M .~f! t£1 . c, •srb ~ ~il ru . o, 
NS Fb x•J )!(!!Jl 

!112 Norlhern blot ti):iffll] t ;!;J;f! 
Fig 2 Result s of Norl hern b lot 
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RNA,:(:£~7'~~t: 260-280 nm r£t9I!&J't~ Ail[jg 

1. 93 - 1. 97 0 ( 2) Northern blot~ * M_~, pg $ ~~­

actin RNA:f*fti£~"1 1.9 kb;tlPJM.~~$~,1fl­

ffljy~ ll11f£t9>Rw, t£W ~t=Ha'i (:f~lijg 100%) M.~~ 
t.§. i'8J :7i:)JJ3M.~JF ; Pro 1 ( I) ,Pro 1 (ill) 8-9 mRNA 
if ~"1 4. 6 kb fa 4. s kb :tl :±llJ\\ 1ft - rm m ll11f ~ x >R 
w.~~t.§. NSFb fa HSFb 8-9 mRNA $~:ff HAM_ ~ 

:ff o Northern blot ~X~*.& CyClone™iUf.t3ta'i¥ 

JEit~*:5t :fJf ~00 2o 

i-;J it 

~ j£[, TGF133 xt ,g~ 00 Jtl1 % ~ oio] B-91i3f ~ ~gf ~ ¥:_ 

Y.:L Olft ~L~rp TGF s /tii~~nltfft £~-El.ti!i TGF131, 
TGF132 fa TGF133 o - ~ iA jg, i£ t.§. t.R f~ j[ :ii ~ r:J=1 , 
~~tt•mfa•m~MB-9%nlt.~~.&tliAAGj[:ii 

~ r:J=1 fiU $ TGFI3l fa ( ~) TGF132 8-9 :ii $ r: ~fa~ 
$ 141 . ~ rm TGF133 ]Jl~M.~:±l -!:3 TGF131 fa TGF132 ~ 
M.~liilf'F.FIL W~* ~, TGF133 llJ ii:ii-!:3 TGF s ~ 

~f* J2; $- 'ti ~ ~%, $ :5t ~.§. it'f ~ r i%1 TGFI3l fa 

TGF132 8-9 ~$~*:it, }Ami fnJ jj]IJ TGF131 , TGF132 i£ 
fiU'Im*:it.&~ ~•mmnltB-9~~f'Fffl o ~**~· 
ift.§.tJ( f~ j[ :ii ~ r:J=1, TGF133 ~ T ~~ U$ !llU ~Ire m Jffi! 
c nlttt tt m Jffi! • .Ifn. ~ 1*1 &: ~m Jffi! ~) 8-9 ~m Jffi! 7'~ £J§r -g. n1t 
fa~~.Ifn.~~m~~*.~A:ff~m ~OOJtlJ.i:l-fa~ 

$£•mm n1t 8-9 ~ !1m~ rt m 151 o m Ji1:: , Jt ~ :1g .Lt., xt 
TGF133 lijijtJ]f'FffltfL jj]IJ n'O *:lt~ T ~ 161 o 

,g~ oo JtJJ il-:ct ~ r:p , m Jffi! N £ J§r 8-9 £ ~ n1t :5t-!Bt 
m:~ 8 :ct$% nlt~/farJLfR . ~mJ.t'ti•m mn~tB-9 £ 
~m:~z-o •&:n~t~mm!ffi!~~~liil*~B-9Mnlt 

~mm!ffi!~~OOGj[~liiJ~M%nlt,:5tWJBtffi{B-9£ 

~ :9:1 ~~ tm !ffi! , -111 tm :5t $ .!:3 xt !Bt m: 8-9 ~ ~ 1 71 o 1iJf ~ iiE 
~ .~fjj,Jg~ ~'ti.mnlt~ tt~BJ}ffgrp TGF131 mRNA 
~ Jj( 3JL *:it , .!:3 ~ ~ 'ti. m nit~ ~t ~Bl Jffi! Pro 1 ( I ) , 
Pro 1 (ill) mRNA 7.K3JZ-~1JD:ff 1If:!:: B-9 5-2. * 1 8 1 o Jt}]1;: 
r:J=1 8-9 JBt ffi{ nit :5t £ ~ ~ I , ill ~ JBt ffi{ jg £ , lE 'lit nit A El. 
Jl1i:r:J=1I~1Btffi{*it~~.~~~OOr:J=1ill~JBtffi{B-9* 

it fJf r!1 s :5t t~ !JliJ ~ M. r.11 r nit A ,g~ 00 o ~ lit , ~ Jtl1 % 

«~$m~~~~~~~m~m~~* 

tli t.R r:p I , m ~ !Bt m: * it_fa m 11r t~ fYtl 8-9 iftltl 5E , 11r t~t m 
f~~it JtJJ -g. tH t.R J§r it 8-9 PI# m :f~ z - 191 

0 * ~ ~ 
*fflt1cJ! .~ ~j£t9:fi!£M~~lt, fftrY!tl T NSFb fa HS­
Fb :f;tf~...tmr:J=1 PC I ,PC ill B-9* it , ~1-t* I , ill~ 

JBtffi{ 8-9 ~ 8 *-:it* 3Jl- o ~ ~ ~ * M. ~ .IE. m 
rhTGF133 ~ ]g, NSFb fa HSFb ...t m rp PC I , PC ill ,g, 
i* ~ 8 * :it 7.)( 3jL HA M. tJi'; ~ , PC I I PC ill 8-9 t~ {71J :ff J'JT 

~y, ifffi 1iiJ JfiJ it f'F ffl r, HSFb 8-9 & IE. {i1l: lJl\ i£ PC 
I ,PC ill * it~ r NSFb o IE. ffl Pro 1 ( I ) , Pro 1 

(- ill) :f*ft DNA xt I , ill ~}Btffi{ mRNA B-9*:itm1-T 

lft-£t9~*.!3~~8*:Jt~*£:2Js:-~ o tJi';~ 
rhTGF133 ~~:ff~~~tJi';r.IJ NSFb fa HSFb I , ill ~}Btffi{ 
£~ Jl(3Jl-fa~ 8*:it8-9~~JJ .:lt~~ffixttn;~ Pc m 
JBt ffi{ 8-9 *it , ~ 11& PC I 8-9 *:it.& :5t ;jg, o lit~* llJ ~~ 

~ rhTGF133 ~m,g~ 00 Jt1J%, ~ Y Jt1J% E. m% nit 8-9 
£~ffi{~ , ~ lijijtJJ B-9f'Ffflt!LilJtJ:ff1~m-t!7W~ o 
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