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ARG ERRIED RS BRI EAR R A TRYIE, U 37X EREH I ERG

KEAEE, THE 1 ARGSRETRGRTESERBLAFRNEL RS BRBERS TNF SEMHE
k. GRER . OOUE B AL R AR IRILE S R RERN H TR RT BN E A FHYER
FE, AU GERBERYIBENER. OUERTERIS TNF SEHB R TERTA B _FH%F
EBEFMEXR, EMMKENFH LRSS, BSRENAREARSBARBRERBEEMRX, #BRE
WML AFWILF TNF SBEZ0HGRW TNF SRAEMR, BRREKEHN TNF THEESREARIMBYEE
R . @FMEHE TNF-McAb AT P IRYE TNF #9481, 277 40 E T 50 69 5 A 7T 87 B — R i YT
B, QFBRFEMGRE TNF 17 £ B2 R4 R 3 B , 3 HE G T % o 4 & 4 T B B3 i
X gelh i E AR EAM M RIRFEEF (TNF)

FEAEKES#ES Q51;R644

FPERGHERAOUEARSBIE . AR TE&
HEBFENEGERAERERS B O ELEAR
Byt BEVHRE, ST IRF E EAE M, VA SR EE
HATERE, EEEEAT YN LZHBEE MOP), &
BT EME. FFUMTEEGE RS BREVERN
R, —EH A AN,

AREZBR AR, EOGHRERMMT, TEHK
HEHE AR W — KEAREF, ENLEEL R
Rt ARAEIMGELSE MOF WEERBRTREEE
EHERCY BRAKE M TEAMRNAHUIA
THEERT 2N,

EXUBEERR —NEHN 7% ERERE
BROERKBOER, FHE 1 ARDERETRER
WEERMAULEANESR?REEL TNF § &
By AL, [A] Bt W 2245 /5 & B A UL 3R TNF oK F ) 38
1k, KA B AP UEHE TNF B 5 RE fi ik (TNF-McAb) Xt &
BRRERNEBR R BAMMEW, UG EFHRIL
HH RS BB TNF # 7T RE/E L
EHEHEX.

1 BE5RE

1.1 KBz

PR Wistar KR, BB =FEEREHY O R4E.
fkHE 180+20g.
1.2 £&iXH

1.21 BHL-EER HERZERA

1.2.2 BB EFTH Krebs — Ringers % 8§ 2 vh % pH
7-4,% 5 mmol/L HEE,0. BYEMEHEARRBER I
Hith 19 FARMBE K ERER,
1.2.3 TNF BBGERTAMN A
EYRZEAH.

1.2.4 TNF Bk
AF.

1.3 %£%75ik

1.3.1 shipBEE 93~ CHRKBEME—NE K
R GTHERERD GG EES £EE K 30ml/kg
DHARE, A ERF, HERERAK, XSELHETFERN
&,

1.3.2 S ARAE  HIYWENSASEEXNBA. RS
2. IEH TNF #5148 (7 X 10%/kg K H ) R B # TNF—McAb
WA . Omg/kg REDFE T HE 24.48h 3 h B ¥k E
#f TNF —McAb, TG 72h 4038, LA [ B 3245 2 K B %t B
4.

1.3.3 JERR SYEAIZEBRAKRESWEEE, 7T
MR, B T R Bk I, e B4 78 L . ik LU B OO S A 4 A
MBFE . SLEMHBURF M R B WE R B &0, 50 gL, B
®,

1.3.4 ME. FR.GRESKEELIANESRSEIEY
4MEEEQ I, Lowry BN ERHARESE.
1.3.5 HEBANBER(TyDEISERERNE
MBERTHRETHHRES,

1.3.6 TNF tRXedh 4 1k B INF i f &, H
BYWELISA N ELEA BTN ESHEREIRE TNF B
. 2EAREHE, RBHEXIER R =0.9997, HARHH

FEREZ¥HERAE

FHEZHERNCEYESE

» ARERBSEFLTREREPLFETE 7 RE,200000
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& B EIRAR TNF &%, L 0. 096ng/mg AR B4 TR, I
HUTEH0",

1.3.7 M@ TNF®8E  BROL#F 0 3ml, AXPRENBIR
(PMSF), {§ 43 B 39 1mmol /L. bR 100p1, ¥ TNF €&,
1.3.8 WHAMN TNF K BNE ~EXHPHESX AT
TNF #5&.

1.3.9 BEL%H  RAESPLM k4. hB=FER¥ %K
AL,

2 LBRER

2.1 BHEDSMEAGHILE SMBABAEHXT
HAHEEHRGERD
2.1.1 5H Ty 2BRRERGRES 1 X/ HAESHHEEY

HEBEBTEX(P <0.01), HBmTHEM RGP <0.0D
BERgLFABEL . EH 7T REKXERFH 1.6 ff.

2.1.2 RGBTy 2BRBEGEERELABYE . Z4E
BR,NBESTFER (P <0.01),EF7RIEFKENH 1.3
HCP <00,

2.2 EHk8asmd TNF K EFEzETHRGR2)
2.2.1 Mi% TNF S EHEL  EFERTRAM ELISA
BMEEEXAKRRLEPE—FRE TNF. H5&8HA
#9 TNF & i S o RN R TR k3 im 455 58 7 H iR i &
#100%,TNF S E¥E 0.410 ng/L.

2.2.2 HEAMNTINFHEL EXKREBE&AITNFY
FE N EHS AR EH TNF X0 100% K BEM
B AR 45 /5 5 7 ABEF X 12.536 ng/g A, B2
22 HE 6. 64 4%, R TNF & EINZRE M, RETH
MAHBE (P <0. 0D HEALERAEUT B, —F TNF &
REB¥TEMHE, r=0.89, P <0.01,

2.2.3 HE&N TNF 8BS Tyr BHEHNXE tHhiax
R RAGR Tyr BB EL#YE S TNF SEELEEFE

¥*2 RGHAXRER$ TINF EBODEEL

HEMHEERTH I r=0.74, P<0.01;r =0.81, P <
0.01,
2.3 #F4ATNFGHu—TNF)ME® X B &M
Tyr 28 65 ¥-m(R 3)
EB#kiEst tHu—RNF 18h 5, b HANL Tyr BBRER
T 42 EE K 3T RSB B 3 hn( P <C0. 01D,
2.4 TNF—McAb *#H X AL B &M Tyr 8B
¥ ¥R 4)
4t TNF —McAb 574 8 §f TNF—McAb § 54, [ i
RS 72 h RFE KRG R BN ER X BA, REH TNF
~McAb AKX BAREEEN Ty B EBEHME . ESFLE
HIRA(P <0. 0D, XEFTHRBE (P <0.01), TS TNF
—McAb HEGH L B AN Tyr BB B XML T REH TNF—
McAb A2 G BB T ARG, B EJFRAR B EKF
(RFELD.

x1 RGEHESRGRILES Tyr $BHBRODETH

(Tyr:nmol/g JR4B4/2 h x+5)

Tab 1 Dynamic changes of the amount of tyresine released by
the soleus muscle of the injued and uninjured limbs af-

ter scalding (tyrosine nmol/g wet tissue/2 h,x=*s)

Postinjury
day No. of rats Uninjured limb  Injured Limb

Normal 8 287.26%19.00

1st day 8 295.05+29.00 305.18+29.73
2nd day 8 299.05+18. 31 342.441+20.41°"
3rd day 8 312.64+44.04  360.34+429.75°*%
5th day 8 329.21+15.13+ 381.98+10.06* %
7th day 8 374.69415.36 * 463.67+£21.39"*%

* ; P <0.01 vs control, *x . P <{0.01 vs the corre-

sponding value of the uninjured limb

Tab 2 Dynamic changes of TNF content in the serum and the soleus after scalding (x+s)

Serum TNF content

Postinjury Muscuar, TNF content (ng/g)
N
gg; n ng/ml n Uninjured limb n Injured limb

Normal 6 0 0

2nd day 6 2 0.078%0.125 1 0.13140. 320 6 1.889+£0.796"
3rd day 6 3 0.094+0.118 4 1.51141. 2684 6 5.496+0.900"
5th day 6 5 0.15740.113 6 1.136+0.403 6 5.516+1. 366"
7th day 6 6 0.4104+0.278 6 4.3641+1.768 6 12.53644.056"

N: means the number of rats examined and n the number of rats positive for TNF, * : P <{0.01 wvs nuinjured limb
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Tab 3 rHu— TNF injection and tyrosine release in the

soleus (tyrosine nmol/g wet tissue/2 h,x+s)

Group No. of rats Released amount of tyrosine
Control 6 287.94+24.18
TNF ~ injected 6 347.49+15.53"

#* , P <€0.01 wvs control value
2.5 BUERAMLEARLSEHHELTRRS)

HENHEEARSBRETRAL HRXZXIEEERK
T HAREARSEEARAB LT 271~0. 290g/g W E P
.

HEAHMHEAKBEANEORSBELETHS, FHEE
BITHETR.SHBAGREARSESRFRER, YK
RRABEERKF HEBTRGEEARSEVUEBKTER
( P<0.05),

%5 RGEBFEAREORSTENDTEML

%4 TNF-McAb MEGRRILEAN Tyr $BHEN
F0 (Tyr: nmol /g JB4A/2 b)

Tab 4 Effects of TNF — McAbs on released tyrosine

amount by boleus muscle after scalding (tyro-

sine nmol/g wet tissue/2 h)

Scalded group

Normal control

Uninjured limb Injured limb

Neo TNF-
McAb
TNF-McAb

287.261:19.00(8)312. 641 44.04(8)360.34+29.75(8)* *®

injection 298.18 £15. 06(8)313. 02+ 22. 64(8)@

* ;P <0.01, #. P <{0.01 wvs value of uninjured limb,
@ : P <<0.01 wvs TNF—McAD injection

Tab 5 Dynamic changes of protein level in the serum liver and soleus muscle after scalding

Postinjury Serurm level Hepatic Level Muscular level

(day) Uninjured limb Injured limb
Control 8.0010. 57 0.290+0. 023 0.22240. 034

1st day 7.57%0. 54 0.27340. 017 0.238+0.034 0.22810.32
Znd day 7.60+0.58 0.27140.024 0.208+0.073 0.20140.017
3rd day 7.9210. 80 0.2721£0.017 0.221%0. 023 0.22010. 025
5th day 7.301£0. 89 0.284+0.028 0.200+0. 026 0.19340.038
7th day 7.2510.97 0.27140.022 0.190+£0. 017 0.17430.021°

The number of rats examined was 8, * : P <{0.05 wvs control value

3 g
3.1 PERAEHERXALA ST G A5 BRHM
HFHE TP E L

FHRURVWAGEENEARDE . “HEEHGR
FHRIERRSBABRIABER, A BLAIE
R R, B TR E R, SRR R
g, MR EA AR TE ARG R (72 h, Bl5E
e RTMHEANEREBZ R E RS BRI
REBRTZHRBUGBDEL RS FRRELHAR
FHEOFERE, MERBACREBOMIAERD K
SERIARKE XTHBEIANEHINEARS R
RBEHEELMKRBE.FATRULEANBE
B(TynBRERRELRSBRNBEE HRMFE]
R, ERGF1.2.3.5.7d B HEARMEE f&
Bl Tyr BXEHBETER 2 #M EABH.KG
BTy BB EGRE KA RAERTEY
Tyr BIREHE THEARGE, KEREHEHLX

BIAdEH BEKY . LA RRA, BHER MG R R
TRRAALE B ULE A B RO ey B AT R AT RE R
RATEMEZERE, TEFULGRE G B
MEHRNSBENEE,

ZHRA S RABEEECAAIRNT S RGEBER
WHEEFRRS AR EERE MBS ERRTE
KIEEANHBRUBGRIFE LR T 2 98HEE
Sh, MATRE A AR EARE THERS RS MK
BHF4, INFIL- 18 IA A B FEEAREE S E
}ﬁ(sjo
3.2 TNF #MA% & 59 MR 14ER

TNF TERHHEENEMMABRIWNHREE
EYEEEMARE T, SHEMRE FHEIEhEAE
B A FAN T EROAMKEERNE, BYVUKGE
RN, REREMRBIAENEENR.XET TNF 3¢
BRSNS TR EVEEE TRETR.B%
Faifafs TNF B REERBE, WEEF,
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ALBREREW. EHGEERHEAMELEE AN
TNF S REBTHME G TNF SBHEEFST
RGEE, T BY—H EBFFEHX ML HE
fafll TNF 8B S5HNMNUAYN Tyr BREBEMHXK
2. Z£RBR, &G TNF §EZ68 TNF &K
W, 0 R4 K TNF 7] B AR 26 2 2k 5 B &1
fERREF. RWEKEN TNF JRHESHEAR
SRABMERNE.

WK L, %4 rTNF {E b iR 25 9 A T hvig
Hud, TiFERRA R R S RBRE , B &
rHu-TNF 3~4f4E TFTR3%~5%.L4 TNF 200 pg/
m? 5} B AR Y A, B MR N BT LR B n65 26, T
FEBRAEHYM250%, ANHEA O R IY N
30%, 8 TNF W R#FAMAEL T B,

AEBPAERKRESH He-TNF F,. LEA
WL Tyr BB R I N20.67%,. XMAALAEL R4 R
REHIELRD TNF LW,

3.3 TNF ¥ # M # 4K (TNF-McAb)*t % 45 55 B 5 M
X REIMRMG AR EEX

Fletcher S LR FEWE T TNF HF 45 4A
¥ 7E24h FET-E X 100%, i TNF+ TNF-MAb 4
P72k X —MF O ROEFRANBRGAR S
HFEA, P —HS T HB TNF-McAb(PHIERE N
HERPMIU TNF), TME B XA KBAHL Tyr
RERRBIETRGE, BB R G BAGRH
Tyr BA R BB (P <0.05), B WAR{GHE—#1E
LT INFAEARSBRETHEEEM,FARE
#REL TNF-McAb 7] LARE BT 354 TNF #  F 1F
BN TFUERGEHRARERE, ARI—EBER
HWAERFR.MEAREFRERFEBRBHEELRE
HEREAR . FL2NHESHAREF&REENHE
EEREIITER.

3.4 #MHE TNF TR A&

EAEZRS, EXKRILERIAHARA S TNF
BHEH 0,45 MR TNF KEHKME, B
Brs d AR R MR AR, HRBTRNUBER
WMEBEXHEARBTRSENEREX.ER
HEPHAT B B R, TNF 8974 F BEX R AEE
Rk RAERMAEY RN, MAHEEOIEHRROKE,
TNF AR ERE=RAE-BME~EHH
BEFERALRP, YWEINIRGE7 d 4FEH
K B, 5 i B Tl B B AR B R VT B R O B 40 e
T, W RILE TNF & B&A0. 821 ng/ml, 5 TNF

20.024 ng/g. WAMR A MEHFHREE,LPS FIX
TNF 4 0 R A3 5R0, ff TNF PN E, &4
B, [RENERBUEELNREM,
3.5 BUIEUBREZARLCTHEAALR L
HRERGELYEANEAREERHERKTE
HyNAEFEN 8% FREORSEBR A,
{Hig2e Rkt B B MR E B REBREAE, HRE
FEELERAKT. LREORBNEMARFERGRE
FO RN, BN B B B B VLS o) AR, 33
AR EREARAS N . IR ERME-HE
-HREFHELZEZRLEERNEER.
FPERARETH MEVNABREERARR
8,74 TNF S4KEF, F#EE T Dl-25-5
ERE s mARHBR W N S RMEFLE
4T, TNF [t SR EL R AR SR, B
HXERERENESRAHEMENEARNTER
B @ TNF #4 M IL-68 X — I BERA 1H
BEF. A5 ESEEH INFRRXEITRFRER
REOREEMMOY,
MEFESREAEBORETHRE QRN S 8GR
B, USRI R B R R AR e R R R AR
FB R, A ARV K T B RBRZ
FYER A5 KA R BT 5 BOAY IO 38 5 P 3 o o]
M¥BEBHE  RAEOREDTE TR,
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skeletal muscle proteolysis in early

Li Lin,Dong Yanlin, Yang Cbhun, Chenmin (Depariment of Biochemistry, Third Military Medical University, Chongqing,

630038)

Abstract In order to invesigate the pattern of protein catabolic changes of the skeletal muscles after se-

vere burns and the possible mechanism,the protein catabolic rate and tumor necrosis factor (TNF) contnet of

the skeletal muscles of the scalded region and remote region were dynamically observed in the first week after

the rats were inflicted with 37 % TBSA full thickness scalding. It was found that 1. the progressive aggrava-

tion of protein catabolism of the skeletal muscles of both the scalded and remote regions especially that of the

scalded region was the main cause of negative nitrogen balance after burn injury; 2. the TNF content of skele-

tal muscles was far higher in the scalded region than in the remote region but the TNF increase of the 2 re-

gions was significantly correlated and increased gradually in a similar content-time cruve. TNF increase was

also significantly correlated to the protein catabolic rate of the skeletal muscles. These facts imply that the

TNF increase of the muscles of the remote region is affected by that of the scalded region and local high TNF

content may be an important cause to result in increased protein catabolismj 3. Exogenous TNF monoclonal

antibodies could block the effects of endogenous TNF,which suggests that cytokine antagonists may open a

new route of treatment;and 4. TNF production after severe scalding was stimulated by local inflammation and

subsequent wound infection and the latter played a more impormtant role.

Key words burns; protein catabolism; tumor necrosis factor (TNF)
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(AR REERE B E S MRI.CT Y EEE)E HAiK
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