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Mechanism of TNFa and IL-1 enhancing protein catabolism in skeletal muscles of mice

in early stage after severe burn
NIE Mei, DONG Yarrlin (Depariment of Biochemistty, Third Military Medical University, Chongging 400038, China)

Abstract Objective To observe the effects and mechanism of TNFa and IL-1 on protein catabolisn of skeletal muscles of mice in the early
stage of severe burn. Methods A BAILB/ ¢ mice model was established with full thickness scalded of 18% ~20% TBSA including the back and
one hind limb. The catabolic rate of protein of soleus muscle was reflected with the net tyrosine releasing rate. The changes of the tyrsine releasing
rates of the injured and uninjured limbs the levels of TNFa and 11-1 of the plasma and soleus muscle, and the activities of lysosomal proteolytic en-
zymes were observed in 72 h after scald injury of the mice. Results Afier injury, the levels of TNFa and I1-1 of plasma injured and uninjured
limbs were all increased and reached the summit at the 48th h, but those of the injured limb were much higher than those of the uninjured one, then
gradually the levels were decreased in 72 h. The pmwtein catabolic rate of uninjured limb was higher than the nomal at h 48, but it came to nomal
level at h 72. The rate of the injured limb was higher than that of nomal and uninjured limbs significantly 72 h after the scalding. hr'TNFa and hdl-
1 enhanced the protein catabolic rate and the activities of lysosomal protwlytic enzymes in the soleus muscle of nomal mice in vivo and in vitro re-
spectively. Conclusion In the early stage of scald injury, TNF& and II+ 1 could erhance the lysosomal protease activity, increase the protein catabolic
rate in skeletal muscle and promote the negative nitrogen balance directly. These effects may not depend on the actions of emergent hormones.
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Tab 1 Dynamic changes of IL-1 and TNFa concentrations in plasma and soleus muscle of mice after early scalded injury(x - s)
IL-1 INE
Graup n Unscalded leg Scalded leg Plasma n Unscalded leg Scalded leg Pasma
U/ mg) (Umg) (UmD (U mg) (U/ mg) (U/mD
Conto | 10 0.940.2 0.9+0.2 14.5+1.8 12 — — —
24 h 9 3.6£0. 6 7.9£0.7 360. 5+17. 2 10 4.5+0.8 S5L5F11.2 303. 34+27.9
48 h 9 11.5+1.8 88.0+4.2 1042. 9+36. 9 10 15.9+2.9 75.5+12.2 471. 4429.3
72 h 9 0.7+0.2 1. 0+0.3 24.2+2.2 10 31.3+8.5 51.848.9 311. 3+£25.7
—: Undetectable in most sanples
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. o448 h ’ 0. 8790.0. 9234.0. 4359
T 0. 9666 0. 9899. 0. 9844,
s . 72h
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Tab2 Dynamic changes of protein catebolic rate and lisosomal cathepsin activities of soleus muscle in scalded mice(x + s)
G Unscalded leg Scalded leg
roup Protein cadwlic mte Cahepsin D Cathepsin BH.L.  Neutral potease Praein catebolic rate Cathepsin D Cathepsin B.H.L  Neutnl proease
" [nnol°g 1Qh) ] " (nnol'me b 1) Gmol'mg™ *h™ D (mmolme™ *h™ D " [ mol"g (2 )1 ! (mol°meg *h™D) Guol'mg ' °h™") @nol'mg T*h™D
Control 20 213+14 13 69216 652 +12 629 18 20 213+14 13 692+16 652+12 629+18
24 h 12 237+16 12 720+13 614 +14 521 +19 * 12 16711 * 12 378+16 * 349412 * 32+12*
48 h 12 261+23 " 12 803 +18 " 878 120 ™" 663 £10 12 186+18 * 12 583417 * 371E14" M41+19”"
72 h 12 211£18 12 727 +18 611 +12 616 10 12 258+13 * 12 90012 * 73513 ** 650+13

*, P 0.05, #%. - P<0.01 vs control
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Tab 3 The effects of protein catebolic rate and cathepsin activities of soleus muscle by rTNFa and hrll-1
of normal mice in vivo and in vitro(x £ s)

G Protein atebolic rate Cathepsin D Cathepsin B. H. L Neutral protease
srup " [nnol g~ 1°(2 ) 1] (mol°mg 1*h— D) (nmol°mg —1°h— 1) (nmol°mg —1°h— 1)
Invivo  Control 7 125+9 532+9 410£10 398+13
fANFa 7 25146 " 109650 ™" 48011 357+9
hrll-18 7 13724 858410 ** 325+19 323+8
Invito  Control 8 157+15 540+11 35248 43+6
ANFa 8 23911 " 765+18 ** 523+8 " 37+4
hrll-18 8 21948 ** 849419 ** 42349 * 2-+4
*, P<<0.05 **; P<<0.0l w control
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Tab 4 The relationship between protein contents and wet weight of soleus 24.48 h
muscle of scalded leg and unscalded leg(wy/* g mg !, x £s) ’ '
Group n Unscaldel leg Scalded leg )° 48 h TNFo. 1171
Control 8 133.9+10.3 133.9£10.3 .
24h 7 136.119.9 116.9£11.6 « » _
48h 7 135.6 £12.7 129.14+6. 77 TNFa. IT-1
72h 7 131.949.7 132.31+7. 9 . R
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