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Study on the mechanism of the effects of recombinant rat tumor necrosis factor a on the degradation of rat 

skeletal muscle proteins CHAI Jia-ke, SHEN Chuan-an. Burns fn stitute , The 304th Hospital or PLA, Bei
jing, 10003 7. P. R . China 

[Abstract] Objective To investigate the mechanism and the effects of intravenously injected tumor 

necrosis factor a ( TN Fa ) on skeletal muscle protein degradation in rats and its rela tionship with glucocorti 

coid . Methods Forty-five male Wistar rats were rando mly divided in to 3 grou ps as A (control ) , B 

( TNFa injection ) and C ( T NFa and glu cocortico id receptor antagonist injection ) groups . TNFa in dose of I 

x 106 un its/ kg was given to rats in B group intravenously. RU38486, a glucocorti coid recepto r antagonist , 

was given by gavage in C group 2 hours before intravenous injection of TN Fa in the same dose as in B group . 

The rat temperature was monitored 12 hours after the administra tion of the drugs. At the same ti me, the ra t 

ex tensor digitorium longus muscles ( E DL) were isolated, weighed and cultured under aerobic condi tion , and 

than the degradation rates of total and th e myofi brillar prote ins were determined with HPLC ( high perfo rm

ance liquid chromatography) , and the express ion changes in C2 subunit mR N A and ubiqui tin mR NA we re 

detected by Northern blot . Results Twelve hours after the injec tion, the temperature of the ra ts in B and 

C group was much higher than that in A group ( P < 0 . 0 I ) , while the weight of the extensor digitorium lon

gus muscle in B and C groups was evidently lower tha n that in A group ( P < 0 . 01 ) whereas that in C was 

higher than that in B groups ( P < 0 . 05 ). The degradation rates of tota l and the myofibri ll ar proteins in B 

group were increased by 43 % and 112 % , respec tively , when compared with those in A group ( P < 0 . 01 ) , 

while the ra tes in C group was decreased by 16% and 28 % , res pectively , when compared with those in B 

group ( P < 0 . 0 I ). In addition, the express ions of ubiquitin mRNA ( 2 . 4 kb) and C2 subunit mRNA in B 

group were increased 4 . 3 and 3. 6 fo ld compared with those in A group , whereas those in C group were much 

lower than those in B group. Conclusion Intravenous injec tion of recombinant TNFa in large dose might 

enhance the activity of rat skeletal muscle ub iquitin-proteasome system pathway, which led to an increase in 

the degradation rate of rat total protein, espec ially the myofibrillar protein . Glucocorticoid was one of the me

diating facto rs of that effec t. 
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~lj ffl ~f.;$: if :~OilHf 1* * , %V~~ T TNF a xt :;k mlt 1f ~ 
Mm~--~~~~~&~~f;lf~.f9J:~~~**· 

# xt~tfffl:f!L 1ff!Jtf T1JJt17i*ii o 

M M ~ 1J it 

1. .1: ~ iJ\ ~lj ~ f:!C~i : :1: ~..EI. :;k mlt TNF a ( i*J =IIf ~ * 
11: < 1 EU/ f.J..g) ~ § "!/i: 00 Peprotech 0 R] ; ~ Jt .f9J: ~ 

~:ff*M1Jt~IJ RU38486 ,~ EJ3 ¥H~l #, ~ LlJ ~ "@~, 
ff.H~ Jii!!foL3-Ej3 ¥~.§.~rue ( 3-MH) , ml~ rue ( Tyr) :M] ~ 

§ ~ 00 Sigma 0Rl dRftMcffl ~ 00 ICN 0RltRdjt ;,\~, 
RNA 1£ ~ iJ\ ~IJ fi;. ( Trizol) ~ § ~ 00 Life Technology 

0RJ; ~~*~it" Mfiifli.~ ( RT-PCR) iJ\~IJ fi;., Taq 

M , PC R f' ~ ~lH it iJ\ ~lj fi;. , c DNA f.* ftfff- ic iJ\ ~IJ fi;. ~ 
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1iJf JE §T 1iJf 1ff!J 0 

2. ~~zm ~ & 5t ~..EI.: MH!: Wistar :;k ~ ( • ff~ 4'= 
4'=$~~f4~~-t£fjt) ,f.i$:]1! 50-60 g,i!ii:fJLJtjg A, 

s , c 3 ~..EI. , tH..EI. 1s ~ c 9 ~ mLV. rm~ JI:: m ~ 1-t i!J -¥ , 6 

~fflld.·JE~·*~¥~*~) o BillDB~M:I: 
~.§. :;k fult TN Fa ( 1 x 106 U/kg ) ; C ~.§. Iii! )t; {Y:! ffl 

RU38486 ( I 0 mg/kg ) 11. ~ , 2 h !§ ~ M]!! ~.§. :;k fult 

TNFa,~ftj:lll] B ill;A ~.§.j;JX;fP,lU..EI. o 

3.1f~M~..EI.~~~~f*~llHffllm ~ ••-*~rm~ 

k: :i$~~~)C~[5] o ffJFJ.€ 12 h, rm~ I!:~~..EI.:*mlt 

i*ilifr ( H~iliiL!l) o l!ii.€ ffl 19J:11:~ J5i 30 g/L ~ Dt B 

rt!Jk C 45 mg/kg) Jll!R~M Jff"!W:* mlt, 5t ~ xJ.. fm~ 1$ R.il: 

* M , f* :1: , :itt fr ~ i* if ~JilHf o * JiH~1 ~~ ¥~ ;f§ ~ i~ 

r!~W!~ M~..EI. ~ Tyr fO 3 -MH ~ 1$ ijl' 11: ' 5t JJIJ m LV. J3i. 
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+ ~n~ 3 h .€ M~..EI.~~ !73 3-MH ( ~ Tyr) :1: - ~llt ~IVJ 

Mffl~~pg 3-MH(~ Tyr) :fio 
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RNA ~t£~f!lf.*ft1ff!J *: *ffl ,g, RNA 1£~ iJ\~IJ fi;., 
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ft1JU A~ X A )'1t !73 , I OO'C ~ tt, - 20'C l.l§$ ·tjc J! ~ 
t;p, i!ii.€~~1JoA~x B r~ 65'C Iii!~ o #~x~ !73 

~rm~xr~, 11u A~xr~, 'l:~xf:X !73 :ct1j[ o 3[ilifrtJt 
~ 2 min ,60'C 15 min t)t~ 2 lX o ffly.Jttffl;JI& -=f;j(Jt, 
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2ooo oo 1~ t=~m * ~:llt1'T?t:f1T 0 

5. ~it~ :till: ~tg !d. x ± s *if,, 1-T t ~~ o 

tli ~ 

I. f*ilifr~ft:fflFJ.f§ 12 h,B,C ~..EI.:*mlt1I~i'.lifri5i 
~.1>J 38. 3 ± o. 2cc fll 38. 2 ± o. 1 cc, p;q ~ ~::1f xH:it 
t£:1[5(( P >0.05) o {.§_w;i~..EI.~ A~.§. 37.1 ±O.l'C 

rU.lL ~ ::1f:MJif~~11tH:it·l1::1[5(( P <0.01) o 

2.f$R.il:*M:I::Ii ~~it: ffJFJ !§ 12 h, B, c ~..EI.:;k 

fultf$R.il:*M:I: :fi: Jt§J1Jjg 32.4 ± 1. 6,33. 6 ± 1. I mg M 
~ilt~i~:l:/100 gf.i$::1:, C~..EI.I.IA H ~ r B~..EI. ( P < 0. 05) o 

B ,C ~..EI.~ A ~..EI. 35. 1 ± 1. 7 mg Mffl~~i~:l:/ 100 g f.;$: 

:l:ffi rt .:MJFlfiH•f~C P <O. o1) 0 

3.f$R.il:*M,g,m~fllM~HlM~--$~~it: 

B ~.§.~A ~..EI.Jt§JIJ:fl-~ 43% fO 112% ( P <0. 01) ,C ~.§. 

~ B ffl)t§Jij·f~ 16% fO 28% ( P <0. 01) ,_IR.* 1,2 0 

*I ff!!l*iiM£g.ll:7dR TNFcx Fo :;Jci1Ul f$Ji!Jl:t\:JIIL,~.:ill: S 

ll$~$BiJ1!:1t(nmol · g IIJLg.llgJU~ ll! - I· 3 h - 1
, x ± s) 

Tab I The comparison in total proteolytic rate in EDL among 

different groups( nmol · gww - I • 3 h -I, x ± s ) 

~.R§llj ~~ 
!IJUJHJti*J jJlfl'f )g 3 h 

$~:Ill: mwlltr ''*"l'f}g3h lnW~I*J 
A 9 93.7±9.4 100.8 ±7.0 350.2 ± 14.3 358.3 ± 10.5 

B 9 109.2 ±6. I 162.5 ±8.2 459.1±10.3 512.4 ±9.1 . 

c 9 102.2 ±5.4 144.3 ±9. I 388.3 ± 11.6 430.4 ±9.3'' 

ff :.Ef A ~.IHttc , • P <0.01 :.Ef B ~Jlf:tf,C,#P <0.01 

* 2 ff!!l*iiM !lH.ll7ci1Ul TNFa Fo:;Jcfm.f$Jal:t\:JIILJIIL~f;t:ill:E3 
ll$~$BiJ1!:1t( nmol • g JI)Lg.ll~~"j: - I • 3 h-I, x ± s) 

Tab 2 The comparison in myofibrillar proteolytic rate in EDL 

among different groups( nmol • gww -I • 3 h - I , x ± s ) 

~.R§llj ~~ 
!I!U!!~I*J ''*"l'f]g 3 h 

$~ :Ill: mwlltr lJ!¥"l'f]g 3 h ''*"l'f~pq 
A 9 4.35±0.60 3.05 ±0.39 2. 54 ±0. 79 1.24±0.47 

B 9 4.81 ±0.43 3.96 ±0.27 3.48 ±0.48 2.63±0.44' 

c 9 4.66 ±0.34 3. 39 ±0. 29 3. 16 ±0. 37 1.89 ±0.36'' 

ii:.Ef A~!!ttf,C, * P <O.OI;.E) Bt.llf:tf,C,#P <0.01 

4.f$Ja!:*MP3~#*~ mRNA *~~~ft:B ~..EI. 

:;k mltf$R.il:*MP3~#mRNA 2.4 kb~1ir~*~~ 
A ~..EI. :fl- ~ 3 . 6fif , C 2 .ill!. ¥ mRN A ~ * ~ ~ A ~.§. :fl-
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I. 2 kb 

C2 
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11 : t:J .:::: ~!Yitl itll M!l!l.i\M ( CA PDH ) 1-Ji:kJ ~ !!!l, g{dll'7t-'t-:liH'.Hil; 
ic(J(] 28 5, 18 SrH NA (J(]{Jl: fL Jt- ~il' :JtiliHifiJ ~ 

lil t l'lftll* i1M:ll!!ll*!\,\ TNFo r<i*~ ft~Jltti:':!IJli:kJ iz~~Hit mHNA 
7]c 3JL I¥J'JHt 
Fig I Northern blot analysis for ubiquitin mHNA and C2 subunit mHNA 
from EDL muscle 
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