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[Abstrac t] Objective To in ves ti ga te th e prot ec ti ve effec ts of c-jun a nti se nse ge ne recomb ina nt t ran s-

fee t io n on rat ca rdiom yocy tes inrli c ted by hypo xia a nd burn se rum. Methods Ca rdiom yocytes from W is ta r 

ra t were iso la ted a nd c ultured be fo re be ing di vided int o no rm a l contro l ( C ) , tra ns fec tion ( T ) a nd non­

tran sfec ti o n ( NT ) g ro ups . C-jun a nti sense ge ne recombin an t was co ns truc ted and tra ns fec ted into ca rdi o myo­

cy tes , whi c h were then trea ted by hypoxia a nd burn se rum in T group, whi le those in NT g ro u p were s im ply 

trea ted by h ypox ia a nd burn serum. Th e c ha nges in th e c-jun mB. NA ex press ion were d e te rmin ed by RT - PC R 

a t I , 3 a nd 7 hours afte r th e ca rdio myocy tes be in g s timul ated , and th e c hanges in th e ex press io ns of c -jun 

prot e in , tropo nin -T ( TnT ) and 13 -tu bulin we re assayed by Wes te rn b lot. T he morpholog ica l c ha nges in th e 

ca rdiom yocytes were obse rved by LM and EM. R esults I ) T he ex press ion s of c -jun mB.NA a nd protein in 

th e NT g roup we re inc reased ev id e ntl y whe n compa red with th ose in C a nd T g roups . 2 ) Th e ex press ion s of 

TnT and 13-tubulin in NT g roup we re d ec reased e vid e ntl y in con tra s t to th ose in C a nd T g ro ups. In ad dition , 

th e re e xh ib ited ev ident s t ruct ura l de ran ge me nt , d isso luti o n and fragm e nt ation to granul es of cardiomyocytes in 

NT g roup, wh ile th e myoca rdi a l cy tos ke le ta l s tru c ture was we ll prese rved with sca rce frag me nt a ti o n a nd di s­

so lu t io n in T g roup. Conclusion In creased ex press ion of c-j un in ra t ea rdiom yocy tes res u lt ing in myoca r­

dia l injury cou ld be indu ced by co m b ined trea tme nt of h ypox ia a nd burn se rum, whii P c-jun a nti sense ge ne 

recomb in an t transfect ion mig ht pro tec t ra t cardio myocy tes from injury . 
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8 em, I 000 r/ min ,•kj 'L' I 0 min JIJ DM EM n ' l 2 ( -0;" 
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15 , .W 1151. ?1- W -lr f:IJ til ,t\ 'L' JIJL ~Ill JJ('! .'~, m RNA o •] I !j21J If. 

)ilj : c-jun 1-.WJ. 5 '-CCTTCCAACCCATCCTAATC-3', r 
'(}{[ 5 '-CCTAAGGCCTCCCAATTATC-3', .ff J1\' f" !j21J ~ 

JJ!: 485 bp & ~ .>K%:; f j: : 50 "C , 30 min; ff !f7 ?{:; H·: 
94"C J:i: n 2 min ,94 "C ~·~! : 30 s ,59"C u ti 30 s,72"C 

@{ljl I min ,30 1-1ffi.£fl~· f 72"C @fiji 5 min ¥J .jf t•~• 
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it Jf'l F' !j2lj (!~ t~ {!'I 0 
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j;'& ~~, Efi ,L, = J 1 J 1-= tt J,~ &I Ntz W1 c s os) ix +$ ~~ ~ ~~ w: Ll:\1: 

~1'1- ~li -?1- UJ ~' I I J~ ' L' HJHIU J@ .'~,I! Fl , ~ SDS -~ pq i& ftt 
JJ:k ~ JJX EB, t;]c ( PAGE) , r[!. !j-~ }]5-'f, tJt f~ JY. 111 , ~ fr5 ffl 1-t 
7~~~~*,mOO~#~~~*fi~~~#~ o 

Ji_ -~1E ~ i ··f:5l.Hill 

;¥: )fJ S PSS I 0. 0 tjt -[ j- ~'l\ {'!: , M -lr 1~11~ 7t fJT ~fj :!ll: ill 

I . c-jun -pcDNA3. I ( + ) ifdli 1~[1~ti~~t11 !i;t/E : 

c-jun -pCEM3 Nlj I:JJ Jt ®r J-1 2 460 bp ( 1¥-1 I ) o t~ §£ fl~ 

c-jun -peDNA3. I ( + ) rfJJUf,f\Jl-ilfr)'l 7 400 bp ( ~12 ) o 

•II -· ..... 2 000 bp ... ... 
Ill -Ill --Ill -
IE I <"-jun -pC"M 3 lc<·o H 

I , ll intl lll zy_Af;jiJJ !:,'i!f!: 
Fig I Double enzy 111e di ­

ge~lion or e-j un -pCI-:M 3 by 
l•:eo H I anJ H ind Ill 

7 400 

400 bp 
600 bp 
000 bp 
000 bp 

000 bp 

IE 2 <"-j un-peDNA 3. I ( + ) 
•fd'l l f1i 
F i~ 2 The e-jun -p'" DNA 

3. I ( + ) reeombinanl 
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F ig 3 There ex hibited ev id ent nucleolus. <" lear nu cleu:-:; 

membrane . li ght eytopl as ma staini ng and int t•gra l C') toskele-

ton in rat ca rd iom yocyte in 'l' group I ,.\1 X 400 

-
·-

~4 ~ft*ill*M~m~~n~~~ - '(•~u~ru 
r~: t~ J;C,JJiiJ Jt m x 4oo 
Fig 4 Th ere e.\ hibited fra gment ati on of t') tos l.. l' lc ton to 

granul es. sca tt ering around th e nu l' leus of rat (•an li om)OC) Ie 

in 'IT groll p LM x 400 

3. c-jun mRNA RT-PCR ~iY!U M:W: :ilv-Ht:C~ii~ft 

1% rfu.?r!f ~iO i1~ 1 ,3 , 7 h Jl§ , ::JI:: !f~-* ~ll * Wl 'L' IIJL ~III Jlli! Li<J 
c-jun mRNA *~~'[]}_~ ,3 h ~if]jtll$. ;~"~~i:B*:k!i /FI~~ 

11L !€\i: ~H~ ~~1l 7-HJ IJ T I~ T 48. 6 % ,44 . 5 % , 35. 0 % 

c P < 0. o 1) ,.moos ,6 0 
100 bp 
300 bp 
400 bp 
500 bp 

750 bp 

--
- - -

marker 7 3 1 
~il]iil'<IH r111 <h) 

100 b 

300 b 
485 bp 400 b 

500 b 

. . . . 
750 bp ---

marker 7 3 1 
~l!i1!lll·l rnl (h) 

485 bp 

~ 5 li'~ljJ.?tl:Jl c-jlln nrH NA 

HT-I'CH !:i'Uii: 

~ 6 ~O*W c-j ll n nrH NA 

HT-PCil ~,'i * 
Fig 5 Ana l), ;, of c-jun mH NA Fig 6 Anal ys is of c-ju n nrH NA 
e\ press ion in 'JT group b) ex prl'ss ion in 'l' group by 
HT- PCH IH- PCH 

4 . c-j un I:f:U=J Western bioi +~iY!IJ t~H~J;!:: ilj!( ¥\,;Ji ii 
t~ 15i i(!L ?T'dil] i}~ I , 3 , 7 h J0, ll" ~~~ ~_tl * t!it'L'Jl) L ~U!Jlffi 

c-j u n ili r' I c&. ~ l •;tl 5IJ1 , 7 h ~ i iJ 1'.':j urf. ; ~~~ !{k m ';&:it; :;f 1~3 

~rL !& Jl : ~& !* m J-})J 1J T I11fT 46.3 % , 48. 1% , 34 . 3 % 

( P < 0.0 1) ,Jh!. l1<17 o 

3 7 

7 3 

~ 7 W'F<*!:Il .'tli!\Hil c -jllll ili f'l \\' <·s te rn blot ;J\\l:i)!IJ~J'i 

* Fig 7 Anal )~ i s of c-jun ex pressio n in T and NT groups by 
Wt•s lt'rn hlot 

5. TnT Western blot +~ iWI ~rti SIJ: : J 1::: ·m· .M J!~ i:£1. 'L' JJJL 
~IJ I JIB! T n' I' lt~ ~~ -&_ :it; ; fij!( ~ ~ # t~ 11'5 f(il i'i~ :llt fJJI l , 3 , 7 h 

;;; , Jl:: ~:~ =* ~H 'L' HJL ~RI Hfll 'T'nT -&. JJi :'IX 1E 'It~- x~ !!~ W .illl. ~ 
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rf11. ~j}( 1YA ll·l , t·i~'1JJJ E19 c-j u n :iill :il T JJI;J TnT ;& :it;~ 'L' J!Jl 

I Q2xvdWRWZXJzaW9uLQo?



. 270. 11-11/":t'tf}j ;J~ ,£-; 2003 'cp I 0 J) :5I\ 19 {!):51\ 5 )Vj Chin J Burn s, Oc tobe r 2003, Vol. 19, No.5 

4:\l:ml JJ r 11>t, ill rm 'if. r~ ,c_, J)J tm /G JE 0 * riJf J'{ t 1ti w ~1 
~ , ~~~ :~{HI1~ L-- nJH!H JJ{<L c-jun *~ ~rr!:'jfrTfli TnT :tz:lb 
F!Ji llll r jl;lf ; !t~ ~ W ,c_, JIJL ~DI Jlf!L TnT ~ ;iL; W ~ j:: ~~ ~ ~ll F!Jj 

~rr!.tll!')JI]( P < 0.0 1) o *RJl c-jun &X.¥ 1:SI ~IHJi 1~!t~ 

!4J: , rm ~ ~~ 1w tlt'J ff~ ~ ~ ~ t1 131 liii. m M , c., HJL ~m JJf!L !3~ ffiiJ 
iJ1k , ill fm ilil ~U15HP ,c_, fJJL ~Ill JJ§ El~ 1t: ffl o 

1Jl& ~ ~ B § :J% a -1Jl& ~:in 1~1 l'll 13 -1Jl& ~ ~ Ll , ~~Ill 

Jlf!L ·~ ~ El~ ± ~ JJX: ?r Z:. ~ , ~ ~ f'bJ JJX: ~DI Jlf!L Y: ~ , ~it 1-._'J, ~111 

Jlf!L JB 7.§ , In! IE 1'11 Y: H ~DI Jlf!L f,;~i El~ 1ll. it , ~ J::j ~IT! Jlf!L ~ 0J , 
~IH JJ§ I*J ~J flD: jg ~ , ~III Jlf!L ?1- 1t l'rl Mt :J~f , L, Ill L ~Ill JJI!J IQJ :f=f [J~ 

;fl!1!'f!tl:~J)J~~ o Van tieghe m ~ 10 1 x~~J:U, ~ L-JlJHIHJlffi 

{ljk- rfn.{ljk-~ J§· c-jun ~ El *JL;'Ff1ft·t~ Jm, 13-it~~~ r=1 * 
JL; liD.~ lr~ Y , ,c_, JJJL ~ffl Jlffi ·~· ~ :1\ J~i'li ~ * !1L , 't6 fW~ ;fn 1lfr 
~ ; :f:f , C., JJJL ~III JJ§ tr.J( ntl. ilj)( ~ rru· Jjiz J I J c-j u n :JtTH~tJ Jfl J :iiHr 
1:N cti J.ll! , J::. :1£ t~ tffi 1~ ~IJ l~j 11~ d.:\l -l'f o Iii Jlt ·!:A 7'1 , , C., JIJL ff~ 

.Jfll ff~ f\. 111 , 7c i!: M1 c -.i u n Jill U 1:;- iJ;'iJ 13 -iY& ~ lli El £. J! 
1~ 1L' JIJL ~RI Jlf!L ·~H#~ * liL .711 fiji~ TIY: iffr ~ , ill rm 'if. i~x>l-- JIJL tEl 
~ 0 

2js:1jJf Ji: t:j=l, ~ ~ §· ) '[;;fij ~ T c-jun )X X.¥ 1251 ][ 

W 1,f 3~'· it Z:. ~~~A 'L' JJJL ~111 JJ§ , ~ ;ff'l :ft:. t~ tffi 1Y1tJ IE & ,c_, 
JJJL ~IH Jlf!LJB 7.§ "¥: x~ ~ , ~iE ~ c-ju n & X.¥ 1:51 ][ ~11. 1,f H 

!4J: , ~~ ~ ~~ lifl .Ll: ilj)( $.\: ~ ~ :§It 1% l(U. ?~ ~il] if& JfJ 'C.' JJJ L ~III Jli!J 

13 -ir& ~Hfi: 8 *JL; J'J~r !l;lf, £~U 1*1f' 'L' JJJ L ~HIJJfMJ<J11:: ffl o 

~-~~~~~c~mlill m ~*~*M~~~~~ 
I:SI ~) fi!:: ):;~ 1% 1f! WJ 'L' JJJL 11J1 ~: t1~ ± ~ ~ ~ , ;;fs: 1!Jf J'E ~15 

.~ ~· .JJ , 63 57 , 11 wr :Jdiidi't 1JJ 1Ei 3 6 h H .A * lvL :tt 1* , 
:¥:iJl.l'-IH~, 1i'l!~l37't: ,)Ncj\lj: 90 11\ l min ,llfll],Z 20 11\ l min ,llil. ffi 

150/ 90mm Hg( lmm Hg= 0.1 33 kPa ) ,JL,,m/i~ .Vtl_ :ff~i\' 0 :);,{: 

1JJ.t!,TfiHH 80% ,:fl;•cp II! J}t 10% TB SA o i.ft 1±f!i% Jfll H~ Wi'St 10 

~ iJ:c: o .A I~ JEi 11' t HI~ AJL !~ ~ , r, -t· ri!J ;r:R'; 'f :illl ill llfl #IH'ftJ , $l Ci 

~ ~M~M ~~~ ~fi. ~~*ffl·~·~• o m~M4 

7: , .:!J, ~ tl:lJ.J\lt'i ltili , § ifl 1l WI .-1~ m , ·I'Htt 1.7 1': 5I" m!? ~ Dr 3& , l'ff• 
J~Jciilli tt~ -flil.1fu it)[ 2 g , 3 /X l ei, T lf:i.i-F1J~ 4,¥ ~ o. 4 g ,2 IJ\ I cl , 5/.k 

:l'¥!::1~ 1JIL1L 135 !6 ~ 7 7: , Pl~ ~ Ul: li: r IJ:!Uff ~ , 2t zrr( , iti l)}J ~!~ 

1i\Jo 0 :tt 1i' rlnl. 3 8 . 2 <t: , xY.. fY!IJ !!ill :tL ~¥ 7c l"l 1];)1 , xt ;'L & M ~ t~x , JG 

ltfi '"li !JiL ft r ll.!C'~ :fl r IJY: llJUJ IIJL'Ul. f' 1~$ , ba b i 11 ski tiE 191 t:t, 

-Q~ lif * .If.!. rif JJiiT lit. !~ ~ tiE ~ , Jill ~~\· ~.l\l R JilL 't 1t tiil: fi .tE 1t\· , :'), 1\]if 

CT .if; : li: 1J!il tt ur IJ~i f13'E, I@ El J.!f! fl;J( lfll M ~'A Y4= ~Jl ':ll:: o r~ ~Yr 1.7 liB! 

tl=~ >l!.f.ll: , 154007 fi/f: Nr, lfl'l!& '.f:tf';== pq '* l>i.::t'tfi! :f~J ( r'Htl 
1'F ,IJJ ~ i¥< ,'f.'l!J$!.)~ l , 1;1;1 H ( Jlilif'7if- l 

:!# JJ ~- :fJG llJJ 1f:l ?"-ill :§It 131 'L' JJJL {ljk- .illL ilj)( • ·~ tJ;11% l'rl " 1* 
.5'1!: , C., " Fl~ iffr * Ill(} ~ 1;!t T JlU l:'t; 11:< .f);ii o 

5!< .!:; . 2000 . 16:25. 

2 \Va ng LX . ldcishi M , Ya hiro E ,el al. M echan ism of th e carcliopro­

lccti vc e ffec t of inhibition or th e renin -a ngioten ::; in sys tem on isc hemi ­

a. 11 e perfu sio n- lndu<"ed Myoca rdi a l lnjury .200 1. 24: 179 - 187. 

3 Bado rll C. Bra nd es I{P . Popp 11. et a l. Tm nsdille re nt ia tion of b lood ­

derived hu man adul1 ~.: nJ o th e li al progPni tor <.:el ls into fundi oni;i] ]y ac-

1 ivc <"a rdi omyocytcs . Circ ul a ti on. 2003. I 07: I 024 - I 0 32. 

4 Kwong H Y .Schu s::; heim AE. Hekhraj S . ct al. Detec tin g acute coro­

nary sy ndrom e in th e emergency depa rtm ent with ca rdiac magn etic 

reso na nce im ag ing. Circu lation ,2003. I 07 : 53 1 - 537. 

jilj l'i<i:Mt 5,~ ;,t; . 1998.7,25. 

6 Ji ra sc k T.M a nd ys V , Vikli c ky V . e t a l. lcx 1Hess ion of class Ill be1a ­

tubulin in neuroend oc rine tumours of gas troint estinal trac t. Folia l-l i:-i -

1o<" he rn Cy1obio l , 2002, 40: 305 - 3 10 . 

7 1&~ ~1:) 1fi {'I 51. .I . ~Jillli f.t E F. I t!ffl . -:1;: :r. Jllli . ~ Z; tJil . tfill i.-f . 5'r "f 51. 
lli;t ;J~!JIHi'irTI t\1 2 Jt& . J~ J~: f l '¥ :1: JtlHI: , 1995.605 - 61 I . 

8 1;(; 7J\ ;J<.. )} T- WI Jffil rtc: !J1;J -'r" To Jllr. J~ ~ : J~ ],( t<. ~l :;k 4t :1: It& +t, 
1992.570 - 572. 

9 Sa to M , Bagehi D, Tosaki A ,e l al. C rape seed proantho<.:yan idin re­

du ce:; ca rdi om yo<.: yte <Jpop los is by inhi bit ing isc hemia. reperfu sion-in ­

du ced ac 1i va 1i on of J NK- 1 a nd C-J UN. Free 11adi c Bid Med,200 1 . 

3 1: 729 - 737 . 

10 Van tieghem A, Xu Y. Assc fa Z , et al. Pho.-, phorylat ion of Bcl -2 in 

C2 / M pha:;e-a rrested ce lls fo llow ing ph otod ynamic th erapy wit h hy­

peri cin in vo lves a CD K 1- mediated s i g ne~l and delays th e on se t of ap­

opl os is . J Bioi C he m ,2002,277 : 377 18-3773 1. 

( 4'>lti\':i D Wl :2003-06 - 18 ) 

( 4: x: t.!7u :'flt: ~ rv1 ) 

f1 3'Eo ~ r .::: -t ,tJ, -~ til: 0. 4 g j!l1t }jjjc iilli tt l IJU cl , JlPJ Wi [!1;; .U 
I 00 mg Cl ~R I /X l ei ,ftt:Jfu. +;f&~~ ; ~lt:f.ll:l!§' :!i.l 8 g j!l1t JlJi<iilli i::t, 

1 /X l ei, WtP IJBT~m lli!!JJJ a5 o mit -E•J lif Jill. JJiiT J6 1l' t!i:£t:-¥ *, 1± 
I~'G 40 ci , .~ ~ -Q1j lif 1m. ~ WIIJG , WI~ 11>] :¥: if { 1ff ~ , § &'!'\ ?Jff. ;fiJ , li: 
r llx IIJLJ 1 rr 1~· , r}1 a~ ·1"9( :![ iWi :¥: o 

M~ ~~Jt~m*2i:M~~~~~ ~ ~1.7-~~­

lt'J ¥fo TiJI! 1t, 3 2i: ~ t~i ~ Jj[ jg{; 135 II•] , lfll ?1li r.t< ~, llil. :1\5 f!ill Jj[ t~ 1m , 
lfn;J,t&tt; llt.J" !.W fti%, lliJ. ;J,;f& ~~ ; I"J Ht Jfil ffir I~, Jill ~J~*, 

liil ?J1E ~ ·rJJ: , '1 1 )@liB! 1f11 f3: J[; JlX: o :!;,{: 1)1 ~t· 2t liB! 1<1 3'E ti{E J-* Y .If.!. , .!fl. 

M*~tttt~~-~~Jt~m~~~~H~~m o ~ ~,~ 

ffl~w&~~-~¥f~~m~~~mm~,3W~:¥:m~ 

~,t; V.k :"£ , x1t J: J. Yff f~"'t 135 !:l'i; ~ , 1.1< E~ IIJTf B:t *. liL , if' ~.g ll~i 7K Ji'l' ~ )}l'\ 1~1 

lfli~o f~ 11-t , 1Jil , ·~:j rsr ~ll ·r£\ ~ ~ :+f' 2t 11m .r1 5-E o 

( tJ'>l ~~ R WJ :2002- 0 8 - 12 ) 

(:<ts::JctMf!:,~lf n) 

Q2xvdWRWZXJzaW9uLQo?


	19-5_0267
	19-5_0268
	19-5_0269
	19-5_0270



