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An observation of the effects of Tiopronin on oxygen free radicals in severely scalded rats receiving delayed 

fluid resuscitation CHEN Xu, QIN Feng-jun, SUN Yong-hua. Department of Burns, Beijing Ji Shui Tan Hos

pital, Beijing 100035,P. R. China 

[Abstract] Objective To observe the harmful effec ts of oxygen free radicals and the protec tive roles 

of Tiopronin in severely scalded rats after de layed fluid resuscitation. Methods Rats infli cted with 30% 
ill degree scald on the back were employed as the model. They were divided into de layed resusc itation (D) 

and Tiopronin treatment ( T) groups. The changes in superoxide dismutase (SOD) and malonyldialdehyde 

( M DA) in plasma and subeschar flu id were determin~d at 24 to 48 postburn hours ( PBH s) by means of e

lec tron spin resonance ( ESR) technique and other routine methods. And th e pathom orphological changes in 

the heart, liver , kidneys and small intestine , and changes in the blood biochemi cal indi ces were si multane

ously determined. Normal rats were taken as control group ( N). Results The plasma SO D leve l was was 

lower than that in N group, while the MDA content in plasma and subeschar fluid in D group was much high

er than that in N group. Changes in all the blood biochemical and internal organ pathomorphology were more 

obvious in the D group. on the other hand , the rat plasma SOD leve l in T grou p inc reased obviously ( P < 
0.01) while the MDA contents was dec reased in T group ( P <0.05) when compared with those rats of D 

group. In addition, the internal organ pathomorphology and blood biochemi cal ind ices were improved ev i

dently in T group . Conclusion Oxidative st ress injury was evoked in severely sca lded rats after delayed 

fluid resuscitation, and it could be protected to some extent by Tiopronin. 
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11( Parkland 0 :r\; Hi iJQ ¥£ M ~ ~ 1iJ;. 7.]( 1+ 7~ , 2 IJ(I do 

(3) jfit~rHltt~&i~fft§. (16 fU , ~19Jfti ~J!S J! 

~ ,,F!Hm~pqiDiJttt ~&i (300 mg/ kg) JliJJQB:M ,2 (J(Id, 

l'!H* :f Ht: :1: 11'1 ~ J8 J! ~ ~..§. o = , xm ~'tt~ tff-litn?! 

xt P.~ m I!P ~L;I't 11£. 4H.§. ::k Wl :5HJ1J r 1% fti 24 , 48 h 

*H( &Bt ;f§ .8 8 JU , 1±~ t.tr:I:!J.mzti$T*'L' lfiL ?to 

T7.K~rrr~liZ'L' ,~t, ~~ ,!J\RMtff-:<t:i1Hrtft1Nu 0 

1. lfil#t Jm ~ 1t!Jo/J JI:J: 1t IW (SOD)* :1:1NU ;£ : l2A It!. 
<' 

f- § J'iJE~ ~ fS( ( ESR, GES-RE1 X ~, El :<t) ;fft 1NU, * 
ffl~P~flt~1t!Wf** DMSO §J'iJE:fHHJf:n?! o 

2. lfil#t. ,?tnT 7.]( ~rp ~ pq = M (MAD) ;fft 1NU: * ffl 
~~?! .~~a~*~-~~!Jo/J~£M~~-~ o 

3.lfil #t, pq~&i~~~ l$/W ( ALT) , 7( !f ~ &i~ 
l$/W( AST) JJJ(~ im (BUN) ,JI)l!ff( CR) ,JI)l&i~&i~ 

IW ( CK) ,~L&i!mil: IW ( LDH) , JIJl &i ~ &i~IW 11'1 I IW 
( CK-MB) ,a-f.£ T &i 1m i1: IW ( a-HBD) ;fft 1NU: * ffl § 

ljj~ft:)t;fjffS(( ~!N MONRH 0PJ )1NUJ£ o 
4 . m 1.1 # fft 1t :1% fti 48 h ::tl :9E lj] !Jo/J fti , .:sL l!n * 

'L' ' ~f ' I~ JJ\ JlM ~_§_ ~.R ' ffli* fJ~ :5t !J& 1 0% Ej3 M IJ!LJ }£ ' 1ir 
~JI'.:O~iMJt , HE !M:~.~J'tllfftlt o ~ *4}Jlll~Hff

:<t, ~i*fJ~:5t!J& 3% Dt= M&i ,}9): :1: ltt)}t 10 g/L tm ~ 
1tm IJ!L]}Efti, ;(£ TEM-1200EX Itl.lJfr :i1!1-TXW.~ ,P,~;f§ o 

-= '~dt# ::tl J.l 
!J&tl& !2A x ± s *~, 1-T t ;fft~ o 

1. lfil?Jt SOD * :1: ~ 1t: iE '/ir X;f P,~ ~..§. 180. 13 ± 

5. 91 NU/ml ;19Jfti 24 h,~J!S:l~mJJ 66 . 38 ±4. 72 

NU/ml,jfit~pqiDiJttt ~&i~ffmJJ 152. 13 ± 9. 19 

N U I ml , .!:j xt P.~ ~..§. t~ !tll: , &J:'f ::fH ~ 1ir JlVi ·ti ~ 5( ( P < 

o. 01, t > 3. n > ; 195 fti 48 h, ~ J8 :l ~ m JJ 64. 88 ± 

4. 72 NU/ml,jfit~pqiDiJttt~&i i~ff~.§.Jg 155 . 25 ± 

4.13 NU/ml,.!:j~J!SJ!~~.§.t~!tl/:,&::ff.~~~'/ir.!l[~ ·ti 

~..')(( P <0. 01, t >3 . 29) o 1jjJI'i~jgJ!~~.§.::kli!ll 

SOD *:l:!tll:xt P.~~.§.~.!l[ T~, {5f!ffljfit~pq iDiJttt ~&ir~ 

ff fti SOD * ii .Lft-, .!:j ~ J8 ;l ~ ~..§. t~ !tl/: , .& jf ~ .!1[ ~ 

'ti~)(( P <0.05), 1fl.{01f£"fX;JP,~~_§_ o 

2. lfil #t.llZ?tor l.](~rp~ MDA *:1:~ 1-t: ~J!S J!~ 

~.§.::k li!lllfil#t.llZ ?tor 7k~rp7~ MDA * :1: :1:5] ~ .!1[ iWj Txt P.~ 

~..§. ,jfit~pqiDiJttt~Mi~ffmlfll#tllZ?tor 7Urf~ MDA * 

tt!tli:~J!S:l~~.§.~ ~r~ .ff!.i71 ;WjrxtP.~~.§.( * 1) o 

3. JlllH:9J rm ~ 1t: ~ jg ;l ~ ~..§. ::k li!lllfil #t ALT, 

AST , BUN ,CRE , CK , LDH ,a-HBD, CK-MB 7.](.1JZ- ~JIQ. 

~rxtAAm o jfit~pqiDiJttt~&i~ffmJlllH:9JW~1t 

$£r~J!SJ! ~m, lfil?Jt ALT, AST( 24,48 h), BUN, 

CK(48 h)lJZ a -HBD(24 h)~1tff£"f~j!SJ!~~.§..1EI. 

i0 ;Wjrxtmm. ~~m~.!:jxtmm~!tll:. &::ff.XJ][ 

~·ti~)(( P >0 . 05),_9i!.*2 ,3 0 

*. I f?i19J::ki!dJJiffl.)(ijljl i'iLifnJt MDA 7.)(.1JZ-3£it(nmoVml , x ± s) 

Tab I The changes of MDA content in plasma and subeschar 

fluid in scaldeil rats ( nmollml, x ± s) 

!JHJIJ FR~ ~i9!1J:t-f;zj<: 
{JJJI§' B;f[il] ( h ) 

24 48 

~j)j:!Jl 16 7)( ijiJ' Ill' 23. 56 ± 7. 05 • 21.45±8.74' 

Jfn. #f< 2 I. 26 ± 6. 84 • 21. 45±8 . 74 ' 

li!11'!.11 16 J)(ij<l' Ill' 12 . 99±2 . 49 '' II . 88 ± 4. 63 '• 

Jfn. #l< 13.75±4. 15 '' 12.34 ±4. 36. # 

li :~1P.f!i.lli.lli;;/ll' MDA 117.29 ±4. 28 fJ.mol / L,Jfn.#f< MDA "J;J 8. 75 

±4 . 15 fJ.m o l/L ;~X;fP.f!i.lltU.ll'. • P <0. 01, t > 3.64; ~~j)j:!Jltt 

fl. ' # p < 0. 05 ' t > 2 . 83 

*. 2 f?i19J::ki!d lfil. ~j( ALT , AST , BUN ,C RE l.)(.ljZ-:3}:-ft( x ± s ) 

Tab 2 The changes of plasma contents of ALT, AST, 

BUN and Cr in scalded rats ( x ± s ) 

FR~ ~19!H~l'if 
{JJJI§'B;f['B](h) 

24 48 

16 ALT(U/ L) 125.88 ± 38.72. 77.75 ±22.46 ' 

AST(U/ L) 687.00 ± 102. 74 . 428. 13 ± 140.73 . 

BUN (mmol/ L) 7.48±1.11 ' 7. 74 ± l. II ' 

CRE ( IJ.mol/ L) 59.01 ±6. 87 68 . 08 ±5 .40 ' 

16 ALT(U/ L) 85.88 ±23. 97 . # 74.01 ± 12.98. 

AST(U/ L) 460. 63 ± 74. 02 •• 401.00 ±44. 02 

BUN ( mmol/ L) 5. 14 ±0. 84' 6.83 ± 1. 81 . 

CRE ( fJ.mol/L) 54. 25 ±5 .39 57.85 ±7. 50' 

li :~iP.f!i.ll ALT 1135. II ±6. 71 U/L,AST 11240.60 ±78. 66 U/ L, 

BUN 11 5 . 39 ± 1.51 mmol/ L , CRE 1157. 16 ±8 . 83 IJ.mol/ L; ~MP.f!i.ll 

ttfl.,• P < O.OI,t >2.97; ~~j)j:!Jlltfl_,#P <0. 05 , t >2 .14 

*. 3 ::ki!dlfil.~tCK, LDH ,a-HBD,CK-MB 7j(.1JZ-3}:1t (U/L,X±s) 

Tab 3 The changes of the plasma contents of CK, LDH, aHBDH 

and CK-MB in scalded rats ( U/L, x ± s ) 

f&i9!H1Hif 
{JJ}I§'B;f[il](h) 

24 48 

CK 1207.75 ±221. 78 . 1158.75 ± 368. 59. 

LDH 1676. 13 ±508. 78. 1333.50 ± 338.68. 

a-HBD 919. 13 ± 333. 13 . 504. 13 ± 148.36 

CK-MB 1980. 25 ± 895.34. 1558. 00 ±2%.26 

CK 576.35 ± 229. 01 # 886.25 ±271.86'' 

LDH 1021.38 ± 216. 47 ' 998.88 ± 324. 08 ' 

a-HBD 601.75 ± 124. os" • 4%.00 ± 132.70 

CK-MB 1205.25 ±667 .35' 1203 . 88 ± 357. 32' 

li :~1 P.f!i.ll CK 11 571.75 ±235. 77 U/L,LDH 1J I 036.63 ± 257. 31 U/L, 

a-HBD 11 490. 00 ± 105 . 10 U/L,CK-MB 1J I 315.36 ±352. 81 U/L;~M~f! 

i.ll ttfl., * P <0. 01 , t >3.23;-"'j~ j)f, !Jlltfl.,# P <0. 05, t >2. 31 
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