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F£ift11J:7cwt~3¥~~llfrliim.fn Na+ -K+ -ATP!W 
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[ M•] 1§1 t1<J X!ll.~::idRFli!:.!Jt$ Fo Ill ~it.lfn. !At :II: ( GMBF) ftl Na ' -K ' -ATP ~~tt 1¥J "A:-f.t, ~ 
i:t;J;t;M Ill ~itt:I!{JL~ ( GTPD) i¥J~j u(<ij o nr! ifi!JfF:J;ftijj:;k ~m~, :5HJ1J*ffl~J't$ -llt ifhiii'i:t@Pf.lfn. 

ifttit,t:l!::tlll!ic:iF:{)(ftl :£ 1-t l! ,~ jj}~:;k~ijjiiiJ ~ijj.l§ 3,6 , 12 , 24 ,48 h Bt GM BF ,GTPD ftlfll~Jm Na' ­

K' -ATP ~~t£ i¥li!Jl:"A:; j3i9:iE 'ffl':;k ~11M mUJi, rffi i'i!Btffi.#-~jj}~ t:J ..t feitff- o 1\iH.FoM 1tfeftff-:ii!1iffi 
:*·11::5-HJT o ti!i Jfl: !:j M ft!HnU:l(, :;k ~:J;ft $ Fo 3 - 24 h GMBF !:j Na ' -K' -ATP ~~ tE ~ a)L'IH~ ff!:; 

( P <0. 05 -0. 01 ) ,GTPD 'f"-fj).l§ 6-48 h llJL'Dl.r!lif-( P <0. 05 -0. 01 ) ,3 Jffi-feffff-~r 12 h Uti~¥:@: 

f~ o Hlkli7HJTtj!f:lifL'!Vf> : Na ' -K ' -ATP ~Ili~tl:llJH GM BF (l(]!lif-f!£ffilr!llf-( r =0.417, P < 0.01 ); 

GM BF (t¢J ~Y:!'!X: Na' -K ' -ATP ~rf.t£ (t¢JIIif\fl£, ~TIT '7 1 ~ GT PD ~{~ ( r = 0. 453 §_I;; 0 . 527, P < 0 . 01 ) o 

tfi~ :;k ~J'ri.!I!:.!Jt-fj])l"i, GM BF ~J-', Na ' -K ' - ATP 11/!i il!i ·ti ~~ {];\;. 1§· :M:J 1J '7 1 JBl \lJ ~ Jm iff ll1,I r}J fi~ st 
W\(j{J :f:~@:~ 0 

[~·~) :.!Jt-fj) ; ~~Jm ; rilL VTLit:l: ; a ' -K ' -ATPrVfj; J~t:l!ffi: 

The postbum changes in gastric mucosal blood flow and Na' -K' -ATPase activity and their effects on gastric 

transmucosal potential difference in severely scalded rats Z HANG Chao, YANG Zong-cheng. fn stitute of 

Burn Research , Southwest Hospital, The Third Military Medical University, Chongqing, 400038. P. R. China 

[Abstract] Objec tive To in ves liga le 1he poslburn changes in gaslri c mucosal blood flow ( GMBF ) 

and Na' -K ' -ATPase ac ti vil y and the ir effec ts on gas tri c transmucosal potential difference ( CTPD) in se­

ve re ly sca lded ra ts. Methods Rals were inflic ted with hoi wal er sca ld on the back. Lase r Dopple r blood 

flow mete r, e lec tri c phys iological reco rder mete r and biochemical method we re employed in the stud y lo de­

lermine the changes in CM BF , CTPD and gastri c mucosal Na' -K' -ATPase acti vil y in th e rats before injury 

and a t 3, 6, 12 , 24 and 48 PBH s . Norma l rats se rved as conlrols, The above indices were a lso de tected a t 

I he corresponding time points. A II the data was co llec ted and a nalyzed for the ir corre lat ion. Results The 

CMBF and Na ' -K ' -ATPase act ivity was a t 3 -24 PBHs were ev idently lower in the sca lded rats than those in 

controls ( P < 0. 05-0. 0 I ) . CTPD was dec reased sign ificantly a t 6-48 PBH s ( P < 0. 05-0.0 I ) . was above 

lhree indices reached the lowes! valu es al 12 PBH . By corre lation ana lys is I he result s indicated that the Na ' ­

K ' -A TPase ac ti vity The dec reased in acco rdance with a decrease in CM BF ( r = 0 . 527 , P < 0. 0 I ) . The 

CTPD decrease could both be induced by C MBF decrease a nd Na ' -K • -ATPase activity dec rease ( r = 
0. 453 a nd 0. 527, respec ti ve ly, P < 0. 0 I ) . Conclusion The decrease in GM BF and Na' -K ' - ATPase 

ac ti vi ty occurred in severe ly scalded rats, both changsh migh t be the majo r cause of postburn gastri c mucosa l 

barrier injury. 

[ Key words] Burn; Gast ri c mucosa ; Blood flow; a' -K ' -A TPase ac ti vi ty; Transmucosal po-

tential 
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*'1' ~ ~ :n it 

- , Z9J !fwrt~ ID! .& :5Hll 
Wistar h:i'ti:X 8 M 20 R ( ~ _=: 1j':~jc'*-~~iYJ 

!J&Jrp,c,,t£1~) .l*m: 220 ± 30 go ~mrr .!ft*~JF 1 

fifJ .1§' , ~ fJL 7t Jg xt P.~H.EI. ;fO ift 1% ~13. , 4lHl3. 1 o R o ift 1% 
~13. :X M ~ ~ 1W ~ 1t 24 h , §! 83 t_x 7.)( , ~ .1§' ffl J:lt EHt 
*fi*.l C 30 mglkg) Jll Jl'£ttM M m, ~$ 1£: 06.1§' ~A 

92't: 7j(rp 18 s,;(§:nl(; 30% TBSA ill JjJ~-fjj ( ~ ""f~ift 

1%) , 1% .1§' .lL &P Jll Jl'£ tt M 7C liT~ riHlu.K C 30 mllkg) , 

~.1§'&~6hm:•ttMffi~m•~•~J.)(1~o~ 

~m~~~~-1%*·~·~~~ift1%ill o ift1%ill 
r 1% mr .& 1% s 3 , 6 , 12 , 24 , 48 h at 1-ft 191~ ~ -r ~ r~ :m 
i'~ ; x>t P.1Ul3. r ffi ~ at ffi ,~ 1-ft 1»1~ ~ :m i'~ o = ,xw.~mi'~.&tfti»l~1I:m 

1. GMBF 1¥J19J~J:E:J.i\Zffl7d~l¥J3fj('*-~-=f1)(~ 

r iVfi!iJJ 1¥1 LDF -3 ID! ~JIG $1)f it1J ~ 1Jl!l f.f .IfiUAE iti»l~ JE o 

i»l~J:£*"14: JIGVffiJg He-Ne ~JIG, J}J $ 2. 5 W, IfF lJt 
K 632. 8 nm, $1)f itiJ~ $ jg ( 4 - 12) kHz, at fB] '/it~ 
3 s, . WJg I o r~~ll:XM:&U~""fl.Erp~-I:JJ3f!ll~. 

JE:5HJ:a ~ .1§', ~3f ~ l*IW ~~"J o. 5 em,~ .Ifi1111t1)( 

~~talA -I:JJ D r*J ,$£*£t~M ~ J§'~:MHl .1~ .Ifi1r.nt~J:E 
)§'3fMJ19J~· ,;!t19J~· 2 ~, &~ 1 min, it.f-:f:5J{lL 

Yf1»1H!Hi'-J GMBF jg;f§x;f{l[, ~ mV ~~ o 

2. GTPD 1¥J 1»1~ )E : 7'£ nl(; GMBF 19!~ )E }§' , ~ jJ;I;j R §! 

i!JIJI¥1 AgCl2 ~;f,&:i!t~r PHS-lOA ~'¥5:\;Mli:-~-=f 

it J: , 191~ J:E ~ t& *£ *£ t~ ~!It ~ :M !1l , ~ .!:3 ~ :f& :'it r D 'lm 
-1:JJ D ~""f .~J:E.I§'ic;lJ{~1.\l:{l[( ~{gx;f{l[) ,Jf!.1.\Ljg mV o 

3 . ~ :il!i )]l N a + - K + -A TP /W ffi 'tii9!U JE : (1 ) lW i!iJJ 
4i: it( Mozsik ~ [4

J 1¥1 1fr! ~ :IJO 1~ ?Jl o EU lW. ~ :M !1l, 
~ m: , ~ 1i$ , :I.Jo 9 1-B' -1* fJt 1¥1 ~ 1% ?:J !Jl ~:Itt fJ ?:J !Jl , 4 <t: 

3 000 x g ~ {,' 15 min }§' , JW. J: ~ ~ , 4 't: 20 000 X g 

~ 'L' 20 min, * J: ~, iJL m: .!J&J JtJ ~ 1%?:] !Jl ~ Bt; ~ 2 

~. -20't:{;jcj!f!j{Jf1;:fL (2)/WffiiJ1»1U5E:&J.i\Z,h!,f*~ 

450 f.d,pH7. 4 0 i&t A,B ]J;I;j~, A~$ 100 mmol/L 

NaCl,20 mmol/L KCl,10 mmol/L lj)f(:@,5. 6 mmol/L 

MgCl2 ,2 mmol/L ATP-Na2; B ~~:ft:IJO 1 mmol/L lit 

B~ ,NaCl :Jt~ 120 mmol/L,~$ KCl >'~.~·nl(;Jt 

~ A ~ o 7t ~lj rPJ A , B jJ;I;j ~ rp :IJO A lW i!JIJ 4i ;fF ~ 100 

f.Ll, ~,~~X.~ [ 4 J 1»Ju J:E 1W ffi iJ o 1W ffi iJ 1ft fir : nmol • 

min- 1 
• mg }i 8 -1 o 

= ,~it'*-~Jll! 
Yf~~11r!i~ x ± s ~~ ·*ffl SPSS 10.0 ~it·*X 

14 :Itt 1-T t 1-ft~ ;fO ;f§ :k 7t :fJT 0 

l.GMBF 1¥J~ft:~5!!:!A!,~ 1 o 

2. Na + -K + -ATP /Wffi'tii¥J~ft: ~511;:!h!,~ 2 o 

3. GTPD 1¥J~ft:~5!!:!A!,~ 3 o 

* 1 ::klwd~fJ5J5~1\!i&tlfll.rfli: !!: i¥J1!:f.t (mv, x ± s) 

Tab I Dynamic change in gastric mucosal blood flow ( m V, x ± s ) 

gjHJIJ ~~ fJJlitr 
fJJJ<'iBtiBJ (h) 

3 6 12 24 48 

;t;'t fjJ gll 10 58.82 ±2.80 44. 58 ±3. 20. 38.25 ±3.42 •• 32.72 ±4. 64 •• 46.64 ±I. 75. 53.36 ±4.41 

xtP.lHll 10 58.47 ±2.69 57.35 ±2.74 58.29 ±3.07 59.83 ±2. 74 57.24 ±3.89 58.43 ±2.20 

r±:~MP.lHlltttt, * P <0.05, * * P <0.01 

* 2 ::k !jll{Jit fjj )§ ~ 1\!i ~ N a+ -K + -A TP iW m ·11 1¥1 1!: f.t ( nmol . min - I • mg :;: B - I , X ± s ) 

Tab 2 Dynamic changes in Na • -K • -ATPase activity in gastric mucosal tissue ( nmol • min - I • mg protein - I , x ± s ) 

ii'tfMll 

xH!Hll 

10 

10 

fJJJ<'iB;fiBJ (h) 

3 6 12 24 48 

156.78±14.65 110.44±11.36' 102.71±13.72' 91.39±9.43" 94 . 82±12.11" 128.21±14.70 

157.35±16.24 154.10±10.30 150.01±12.75 149.88±1036 157.74±12.10 152.24±11.36 

11, .EJ xt P.!Ull tttt, * P < o. 05, * * P < o. 01 

Tab 3 Dynamic changes in gastric transmucosal potential difference ( m V, x ± s ) 

~uu ~~ fJJlitr 
fJJ0BtiBJ (h) 

3 6 12 24 48 

;t;'tfj]gll 10 23.78 ± 1.56 20. 42 ± I. 93 16.50 ±4.30' 12.88±1.69" 16.43 ±I. 76. I 7. 86 ± 2. 54 ' 

Mm~gll 10 23. 80 ±I. 62 23. 54 ± I. 74 22.45 ±I. 89 23. 17 ±2. 13 24.34 ± 2. 05 23.70±2.10 

r±:~xtn\Hlltttt, * P <0 . 05, * * P <0.01 
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4.;f§ :k tl:7t;fJT~*:~Iff ~ GMBF fJ{J~1~,Na · ­

K • -A TP M $ ·ti r I~ ( r = 0. 417 , P < 0. 0 l ) o 

GMBF E!"J ~:9~ Na • -K • -ATP Mm ·~£ EI"J 1~1~, :f!g PJ 
iJ I ~ GTPD ~ 1~ ( r = 0. 45 3 ~ 0. 5 27 , P < 0. 0 I ) o 

~ f.!;JUt{E~)E H • ,Na• ,K• ,CI-~~rBt,~ 

t' '± fJ{J ~ r;J% )Jt ilJ ~ 3& GTPD %~,;It ::k ;J\ !li( tR: 'T 

*#~T-R:fEf.!i~Ut~~fJ{J;J%JJt~.~Rf.!i~Utm~~ 

;f1;J~ A:ff fJ{J It ~ii.1JL [s J o lE 'lit't~ 1£ r, ~ ~ t*J fJ{J H. 
r:& JJt tt f.!; JUt t*J i@i 3 oo 7J - 400 7J 1-g: l 6 1 , ~ ~ f.!; JUt M 
[lf J}] ~~ 5¥: 1~ Bt , H • JIW! ~ E ::k fJ{J ~ r t~ iJt ::k :1: @] ~ iU 
f.!; JUt pq , Na. IJ!U M.f.!i JUt t*J ~it iU ~ ~, 11£ ~ r ;J% iJt t' '± 
~1-t, ~ 3& GTPD ~ 1~ o ~f.!; JUt X>j H • , Na • , K • , 

Cl -~~r I¥J ~ JUt~)E ~- 1- _± l9J fJ{]ft ~~:U~, flii 
~ ATP t{fft~~:l:, ~ -:U~±~ft<ffQ T ~ f.!; !Ut~IH!l@ 

JDLti¥J Na · -K·-ATPM* J'G ~ l 7 l o GMBF~&~~ 

f.!iMt M!lfJ}J ~fJ{J m~m~~- .~:tEm~:ct • fJ{J 

H • ~ ~ ~ , j] ~ f.!; JUt ~IH Jl@ tJi!: 1ft .IE~ fJ{J ~~ :1: 1-t iMt Jffi ~ 
~ R ~it 1? f.!i JUt M ~· :~)] ~~ }J Iii ~!H.& 11 m ~ [ s 

1 
o 

m i* F m ~M35 J5 , ·~~t tf:l m'. ~:!it lin. ~it it a: :IF & , !Ill 
Btill~& illiJ I~ xffi!Hlft~£~~, 'l?f _t.~~JJJJ:7t¥~JL 
~IDJ~~$ 0 11-f*i.ilA.' ,m&i~m~~'§fJ{]lfn.1ft .i*t*J 
fJ{J lin.~~ '± m ~ 7t ~ , t*l M lin. ~ 45c m; , ~ nm :iH lin. 1m: :!i 
~ Y Jt 11 ~ liQ. o lit >'I- , t*J &: ~ flllin. ;J\ :fli ¥IS 1t ~ r ill 
~!:]Txt GMBF fJ{J ifo] Ti l9

l , ;It 9=t pq Ei: ~ ~ § M' ~ ~ 
fJ{J :Iii 5.¥. :ff iJ fJ{J lin. ~ 45c mi JfiJ , llJ iJ I ~ ~ f.!; JUt lin. ~ 5.¥. ?.'!! 
45cmi. A :ff m :tE fJ{J 3& m :1% n: m [ IO ) 0 * w Ji: ~~ * * 
fl)3, :X lilltFmi?t13JJ5 GMBF, ~ f.!; JUt Na • -K • -ATP M 
ffi·ti ,GTPD :l!gr~; ;f§:k ·tiJt ;fJT~*tJi!:~, GMBF !:] 
~ f.!; JUt Na • -K • -ATP M $'til&; tJJ ;f§ :k, ;It 9=t ff - 19! 
1lHIF fJ{J r ~ :f!g llJ iJ I ~ ~ f.!; 1m M 1lf J}] ~~ 5¥: 19L G M B F 
r ~~ iJ I ~ ~ f.!i!Ut M llfJ}J ~~1~ '! El9 ;§!;:<js: ~~.!!iff~ 

GMBF fJ{Jr~, - }JJiitJ11<fi::IF~bBd!m~ El3 ~ ~~ 

~iUf.!ilmt*JE!"J H . ,fl£~:fl!ilmt*J pH(pHi)r~,Jj ­

jJJii~m~mll@~~-~fllW~~)JJJ:,~m~&t$: 

fJ{J • 1t ~rue 1t :U ~, ~ • 1-t JMj:f:~ 5.¥., ~IH Jl@ t*J C02 fll 

:'JiLrue~ $,~f.!; 1m pHi r I~ o pHi ~ :it[ ~* $X 5¥: :k 
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1t :tl ~ 5¥: ~il. , A TP t' '± :IF )E , ~ 3& f.!; 1m ~IH Jl@ fJ{J ~~ :1: 1-t 
iMj ~ '± ~! ~ , ~IH Jl@ 1m _t. fJ{J N a • -K • -A TP M $ ·ti r 

~ , :IF~~ MH? f.!; JUt~ {D!IJ fJ{J ~ r ;J% iJt , ;It~~*~~ ~ f.!; 
1m M [lf J}] ~~ 5¥: 1~ , G TPD ~ 1~ o lit Bt , ~ ~ iU f.!; 1m pq 
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~J~ ~ ff ti'J. , no m ~ f.!i ~m m Jl@ fJ{J 1~ m . :m ~ HK- ·ti 1m Pf , 
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