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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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4:\1::!} 1<r r!A. 11~ 1-t i-& , %: J 1J 200 II ilg I:<XJ .cl M: l;t , ,·k) 'L' l -11: 

8 em, I 000 r/ min ,•kj 'L' I 0 min JIJ DM EM n ' l 2 ( -0;" 

Jlfl !1:.: 1fn. Yt'r ) 1# rF ¥ .J:f< :f l' ~In JJi'! , ·~ ~·~: r- 3 7 "C , f~ .fJ ~ 5 !- J& 
5% co 2 ~Wf.~l:iltirf o 'Jt: ; ]\iJJ JfU i: .iiJH111i 11if , Jl 1~ -0;" 5- i~ 
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2. ~ 19] lfil m EI<J fi11J % : Wislar )c I~{ 20 H , f~ Bl 200 

- 260 g , j~ Ij~ 1ftr ~ ft 12 h o %: ) IJ }f JJ<; ~ r~ 2l· ( 30 

mgl kg) t.a M L9J !1m J§· , :~. Jc ~~\ '1'1 f 98 "C 1~H< 'I' 20 s , 
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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•~• 

!"''!j21J hx .A 15 g/ L s<J .G;cJJI1t1.'r~J& ''''l!. i;Jc c 8o v ) , r1 tw 
iY)Ij J,E * 0, -: i :: \'l'U:[ , H 11= I I (IIJ )-Ji I.J.;!.ff m /'" !1m .5j f3 -a l" I i n 

it Jf'l F' !j2lj (!~ t~ {!'I 0 

3. ;t?: JIJ Wes tern bioi t~iYiiJ c-jun m Fl ' TnT ti l f3 -
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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:X r~r .X -][~ B, !f~~m* Llil ·L' JUL tlll JJB!.fb: r : r!J=J 1ffi., .fb: 
JJ~ ?T'i 1't , JJB! ~t rik ~ , ~UI Jlffi · ~-1)N: 1,~ -1~: :iG 1\~ C 1~1 3 ) ; :cl ~ ~-~

~ m ,c., JJJL ~Ill JJ@ ·~- ~ R)j 1Ul ~r *! M !l!YI *1 )jA f& 1'!l 1± tb: Jfrl 
~ , ~111 JJB! !ft J~li ~;; fFH 00 4 ) o C 2 ) 1-1:!, tJ~ xJUX : H :W= i:JH~ 
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lA!4 ~: ~ -"F: tfll i£1r ~ , !~ ~W! *1 if\ M'!£ 1'1i {t: .f.b: JNJ Oil o 

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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