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~ ~ l$E Mi' (glutamine, Gln) #f. :tf' ;kJt itl{jj ;fJL 'f:.t ifJ #f 
¥nh ~L ~~ :l I*J lf :It f- ~ ifJ :Jk. s. . t. YH~ r- iz if<. 
iA [ 11 

0 Gln ~ :/JP $. ifk flt ~ #. Jl; ~ S ( HSP) ifJ *:it; 
{% :tF ~ .Jin. 1\.' JilL ' I~ jtl\.' f.j~ l±l ii ; :lt :/JP ~fl M tt ~ it J'ftl 
-:!£ '* ~~~it Jlk if]* 1t 'JftiX. ji' 1ft* li§ -f-1. ~ ; :lt 
~! ;t ~ :r}J ~~ , JftiX. ~ 3t 1ft R $. ; #f. :tF Jlb ;g- Jl #i ¥1 :r}J ~~ , 

JftiX. ~ Jlb it# 1ft; :it~ fJ. :f .Jin. 1ft Jlf mJ ,%1, ~ ,tJr 1* 02 ~ 

-:t "F '* . 1* :tr if l$t t4, 13-~ it Nit :t ~~it tw 1jj o 

1962 .if. ' til71. 1t :t't ~ 5 - 7 "C 12). 3jk * ~ #J _tk '* * 
Jl ~ ~ '(:.t JW ;f'l ( puff) ffiJ 'fr.. JJil, HSP o HSP Pf {% :tf' ;kJt itl 
{jj ;fJL 1* t-t tt #. :t ' ~ .Jin. --!It jJ[)i :f.9l1jj ' ~ '§ {.91 .w 0 ~ 

~ ~ i! ~ HSP f- 1. ifJ ~ i!f % 7J ~ }J , ~ .Jin. , ~ ~ , ~ 

w £ , mJ M\ if l$t • J'fu ~ • :!! ~tt 12). :t 1fffi * ~ ~ o Mt JJ* 1I. 
M Gln o. 15 - o. 75 glkg, Pf :t't ~ ;k. fR% # ~ '§ ( 1\.', 

JliP , }jf , 'If , #i )Jb ) HSP72 , HSP25 ( #1 ~ -t A HSP27 ) 

ifl*:it,1iMFo 1 h 11P'fr..i.*:It.# ~ 72 h,#l-;it 
~ ~ fJ. :f 91 ~if]~'§ {.91-W' '* i~ itt.. IIi#. :t }E -c 
$ o Gln -ft.*-~ Kc mJ ,%1, HSP :lf& :/JP 10 000 {{}, -ft lf!. 
~ mJ ,%1, ~ U937 :lf& :/JP 2. 5 1% o Gln :lf& :/JP HSP *:it ifJ 
;fJL ~J Pf ~~ 7J : (1 ) :lf& :/JP HSP )13 ;iJ -f- 1! ~ti , it Jf] Gln Fo 
RNA fp Jt I_ ;if: HSPmRNA * :it :lf& :/JP; ( 2) :lf& :/JP 
HSPmRNA ~. ;t 111 , -it~ if :lf& :/JP; ( 3) JftiX. ji' HSP !* 
ftl1f.; ( 4) Gln ~ '(:.t Jj PJI;J HSP *:it [ 11 

0 12). J:. ftl1f. *'I J! 
- _tl7 ~i.iEo 

'*' 71. "f }j[ ~ ~- 'li ~ .Jin. --!It )I 1i {.91-W Fo ~ 1* * fR 
1\.' JlJi , fr JiU )I 1i ~ ii Gln, ~ ~ ~ , 7':.. ~ ~ ~ , #i .*- 1X 
m Gln 1f Pf 3t 1:- I~ ;l fR 1\.' f.j~ l±l ii ' llff .ll:. 1\.' JilL ATP I 

ADP ~~ $ "f !*, j)!t ~ 1\.' }ilL:!£-* ~~~it J1k ( GSH) ~ 

~ it ~ ~ ~ it Jlk ( GSSG ) if] ~~ $ 0 I~ lti ~. ;t ~ 1\.' tk 
~~~~~~~~~~~~~~~~~~~~~~~ 

$ ~ :a:~® • .w.t.® $ ~ ~ 'E~ .... i 
~ =-=- <g"';; i 
$ ~ JINTROPIN $ 
$ *~§93*~~--~~ $ 
$ ~~&m1£0~th~ $ 
~~~~~~~~~~~~~~~~~~~~~~& 

~ ,~, 1f P A~ lf!. J'ftl Gln ( 80 mgl kg) # :E ;iJ 422 s, #i .*
Gln .Jin. !}t * 1t liJ 419 JJ..ffiol!L :t't ~ ~ 649 JJ..ffiOl!L, 1\.' 

It III ST & "f !* > 1. 0 mm ifJ ff ftb at fiiJ :Ji :it 38 s, li5J 

jliJ :Ji it G ln )(;j- 1\.' JilL ~ .Jin. --!It )I 1i {.91 .W Pf ~~ ;fr i'¥df' 1t 
m o !t ;fJL 1!1u PT ~~ k: ;fJL 1* t1 A. Gln Fo ~ :/JP ~~~if 
lf a- Moil )7<. .::. ~ :fit jliJ {% 1f 1\.' JilL ~ ~~ ~ ~ :fit , {t A TP I 

ADP J;t $ :lf& :/JP , ATP Pf :/JP :it 1t J;t- GSSG, ffiJ Gln Pf ~ 

:/JP GSH 11 ~ a GSH ~ GSSG Wi 1f tdJ- Iii] 1t Jf] , 'f* :tf' 1\.' 

JilL t-t tt ~ .Jin. --!It )I 1i :It ~ if] ~ ~ liJ £ {.91 .w 0 itt. • 1if 
!JlL fR Jlf mJ ,%1, ~ ,tJr 1* ~ 02 ii I_ ;it "f !* , $. JfJ Gln Pf :it 
~ J1t ~ ~ , ffiJ m Gln, ~~it Jlk 11 ~ {(fl ~J J'fu Jj!U 7G Jlt 1t 
JfJ , :t't ;if: Gln k:!! :i± :lt :/JP GSH ;t. f- W 'fr..i¥ ~X$. o ~ 

li§ -f- KB ( NF -KB) )t {t ;fr ~ f mJ M\ fJ ~ {t :!£ '* t {ft, 

GSH ~ GSSG k ~it:!£-* t 1ft o/ Jk ~ :J 1ftll11f , NF

KB ~. }t ;fJ ~ f {(!1 ~J 111 ~ S lKB, lKB # J;t- ~ :& T .. 
it:!£'* ft ~ ifk !Jit, i~ N/ij )t {t at lKB ~ :Jt '*~it jliJ izt 
26 S ~ S N/ij '(:.t _% 1:- !* ftJ.if. , lKB !* ftJ.if. Jj\U NF -KB )t it# 

1ft -it 5it IIi mJ ,%1, li§ -f- *:it :lf& :/JP o fill ~ .Z , $. JfJ Gln Pf 
j)!t ~ mJ ,%1, fJ GSH jliJ !* i~ ~it:!£-* ft ~ ifk !it 1! JJ , {(fl 
~J NF -KB ~ lKB ftJ.if. Jl!l. , JftiX. ji' ftZ ~ NF -KB 5it 111 mJ M\ li5J 

-f-8-\J*:It[ l] 0 

Gln 1t :h PJ * , ~ Pj( lltr 'f:.t , ~ .Z at mJ ,%1, %J Jtil ~ ;.Jif 
;i£ GO ~ G1 Jtil o Gln Pf ~U itk mJ ,%1, 11 ~ i·UM, it mJ M\ 

'(:.t~ :lf& :/JP 10% - 15%; l}t ftJ.if.i~ iM Pf it mJ M\ M' till,!* 
i~ mJ ,%1, fJ ;t.1' ii , Gln 1ftll1 mJ ,%1, W. ii ifJ ;fJL ~J Pf ~~ ~ · 
itk 1! mJ ,%1, 1~ 1§% 1ftll1 itk !it A Jun mJ ,%1, ~ i!Uilt (JNK, 

it it c-Jun ifJ ~ £ ;jU#ff ifk 1! #f ¥J ~ ifJ '*~it) o Gln 

:t Jlb it Pf fr fill :h )1lc ~ ~ ')1lc ~ ~ :h ~ ~ ~ lltr 1* '~ ~ 
~ :h- ~it~ (NO) lltr 1*, NO ;i£ 1ftll1 $.~at Jlf, 'If. 
)Jb , 1\.' ~ .Jin. it ii ~ ~ :J 1t JfJ o ~~iii ~ , ~ ~ Gln 6 

-7 d, ~~ ~;t_f- Pf ~ Gln :t't ~ [ I ] o 

~ ~ #i ,!I$ JlJi '}jij Jl' §: ~ mJ ,%1,' ~% i#. ~ #i ~ 
Gln Nit $ ~11 ~ , mJ ,%1, t-t Gin ifJ ~ IJr ftJ.if. it 1iJ -t 'I :J ~ 

atS.#~~*~oTmJM\:lf&~,mJM\*WY!~#~ 

CD25 ,CD71 ,CD45RO *:it 12). A~U ~ 'Y f- :JJt! 7h0, 
)tit~ ~ li§ -f- ilk )t IIi~ ijj mJ ,%1, ( LAK cell) , ~ :/JP ~~ 

JlJi ifJ ~ f& ~ ijj mJ ,%1, ( NK cell) -tl!, 'I :J Gln o ~ •t;lc :it :lf& 

~ifJi#.~mJM\#Jit,§:~mJM\k-~fr-~}JifJ. 
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* m ~, .!f'-~ m ~Itt 1 Ji- J:)J Nt it~ lf, tJL ~ =b'i ~ .& 1. 
~ m ~ IB -T o Gln PJ !fj-}}D .!f'- ~ m ~ 7} 1i/J IL-l , IL-2, 

IL-6 JL-10 , TNFa, Jli~ jjk ~ P~ eJt if.] J1 Itt }c )i #-if, Jli~ 
itkt!L~:b'i~ .!fl7Jp*[lijtfL~*:ik [ l ] 0 

Gln PJ ~ tf )i :Jt 1£ ~ 'li , JJD ~~ m ~ f~ ~ l&' :Jt ~ , 
PJ ~ i~ Ji :it :1@. :1£ 'li , ~ Y Jill. :l::g: $1:. o/ !i ~ JJjt if , :f. ~ ~A 
'ti if ~8 'li $ , 1!! fJ ~ :f;jt if ~8 'ti $ 3t if~ ito Gln PJ 

!fl~!i:It#l**~mM~~.~~~Fo!imM•~ 

m ~ it?l.bt S-IgA I~~ jf 'It 0 Gln !It :i_··Ji- ff tE -t M 
Jlli , G ln % ;#.. Nit 3:. Ji- ff tE f" 1f § J1JL , :#- I2A 1f 1Jt J1IL .J.J i. 
:ft;tl{ Gln,-$ 7t liJ Jl$ f!l M Oft li!l. :lit A Ji :It, Jill. m ~ , M 
Jlli, 'f Jlli o M Jlli l't Gln Itt it 1M~ ~J JL f- ± ~ :1@.:1± i& 
~ Gln !ft15 }J :lit 1i , i~ ~ S 1X * , ~ S¥; :*- PJ ~ Gln 

!It , Gln % ~ Nit 15 }J r: ~ , ~ ~ s tx * PJ ~ 7JD Gln !It 
15 }J , 1!! l't Gln % ;#.. !ft ft1~ 3C Jj PJI;j , ;f lt fP1: :*" PJ !fl7Jp J:. 
:li WI# !It Itt 15 }J 0 )f] I H .& 3 1 

p *#if. j}t 1tf ~ ~L .!fL 

:Wl f1 :$:*- Jill. :bi ~L ~ Itt M Jlli Gln, fJ liT iW, ~-1£ T ~ 7]<. 

JfL a)l j_ ~ i~ , ~ ~ $., iJ'i ~ $., ~L $. iL ATP, ADP 3t 

I_ ;f ~ it o tE fJ :$ :*- Jill. :If[ at , liJ f" Gln Nit 15 }J !fl JJD 

ffiJ ~ M Jlli Gln ~ i~; ~L ~ Jl1t :$ :bi M Jlli ~ 1* 1. !#.. eJt :Jep , 

~liJ~'I*M~.J.J~~~NitAW:iil:A~···~· 

it '3it it ~- !:£ T $. ~ i~ ; liJ -t " ~ • !11 JJD I2A % ~ 
ATP ~JitMJlli:t~'ir~ o lii.MrkJ:$:*-Jin.:bi~L~M 

m ~ t&. ;fir 1* Itt o2 ft :t r: ~ , 1!! ~ iE 'It ~L ~ ~:~ ~ , 
[ l-l4c J ~u~ $. •it * ;t~c 14 co2 ~tt ~*WI fR r~ x f!Jl 1-
lt if o Gln PJ:!! # fJ :$ :*"Jill. :bi _xt f&. ;fir 1* 0 2 ft :1 Itt 
:JL)l ~J, ~ M m ~ f&. ;fir 1* GSH !fi JJD , :lit ffiJ {%. tf ~ PlZ 1l! 
.& ~--it Itt !ltft eJt •it tfii ijj '~ ~ ~-·it'* - :tl7 
!fiJJD :tt ~~ $_ •it ( I ] o 

W WI I! i7t ± .'f ~ 1jj 1i}f ~ J'JT ~ J2,( 30% TBSA ill ,It 

~ijj ~ ;J' ~if~ .J.1 ~ ~, _xt!;UJil.~i# ~ Gln(O . 64 g 

· kg -
1 

• d - 1 
) ~ /f ~ Gln ~ 3&_ S , ~ * i.iE ~ f l' 1E Gln 

ijp)l j_ i& -f. )i :it Jill. 51 :1 ' ~ ~ )i :it ~ Jill. -.fit j( 11 tfii 
-* ' ~ tf )i :it )ji Jl ~ ~ ¥J ~ ijt ' ~ ji' ~ s !P1: 71-. ' ~ 
~~ ft~J:)J Nt [21 

o 

I2A J:. * ~ * ;& ttm ~ !iit ,m ~*-* ~ ,1~ ~ *, w 
~};t~~~~*~·/f-Jit o F~~~~j§--·:t5J 

iA .J.1 ~ Ji- t l' 1E Gln, /f .!f'- it " f l' 1E" , ffiJ it" fl' ~" o f l' 

Jt :1 -it /f - 3jt , }{7 0. 2 - 0 . 6 g • kg- I • d- I , :l@_ 'It ;#.. 

A fl' 1E Gln :1 .J.J 20 - 30 gl d, # ~ 2 %J ic :;6 ( ~ y 5 

- 7 d) ' /f -it )i fJ ~ )i y~ *'' 1E :t5J 3C • ~~ it )f] 0 11 it 
:t iA .J.J , Ji 7H€b.t W ~ ~ Gln, it ~ ~ Gln ~ Ji f1 S 

)f] ~ 11 3&. ' 1!! -it 11 ~ :t t~ til )i fJ *'' 1E l't 1jj )§- )i :it 1~ 
~ ~ .J.J 11 *~ , *- ~ ?l A iA .J.J Ji f1 , 7~ fl' 1E :t5J 11 - Jt ff 
3&. o 1jj Fo S JfJ Gln it 1.' Nt ~ i~ ~ §IHf- ~ :bi , YE -c $ 

.bU!Hli 1i l7t at r~ , m -t ijj m *~' ~ "It ~ t¥.1t ;r: - , ,Jil. 
~m 11~ ?l :t ;r: ~, ,Jil. ~at #1, at r~ /f fiil, :xiHHlJ·lli-
3it ~-it, 1!! 11 :J~ :it iA .J.J , Gln PJ f!)l j_ ~ i~ ,~, :t 1jj m )§-

6 1'- }] Itt YE -c $ o S JfJ G ln Fo it 1.' ijH5c -f. ,~, :t Ji :It 
:1@. :1£ 'li OL * iW I A<. it Jllllt 11 ) , Ji :it ~ 1i , ;t Jtl, -it 
/f- 3it ;1!! Gln ijUJt~ ~~ ,~, :t 1t ~ J:;Ht, ~ ,~ ~ * JL f
it- 3it Itt 0 

~Ill~ [31 ~ l't !#..A~ ijj W fJ\ 30% -60% TBSA 

c m 1t to % -40% > * -tnlt tJL l't AA ~tt ~ 11 ffl ~, *t 
39 ~J ,~, :t 7t .J.J l't AA m c 19 171 ) , Gin f!l c 20 171 , ~r m 
Gln f§f ;flnJ:tl 30 gl d x 7 d) o ~ * Gln f!l ,~, :t Itt Jill. #i. 
Gln liJ 401 . 34 f.Lmol/L :Jt ~ ~ 578. 58 J.Lmol/L ( P < 

0. 01) , Jill. #i. f] :$ :*- liJ 0. 27 EUiml ~ ~ 0. 21 EUi ml 

( P <O.OI),A(.~L*'ilitlllllttltit-ili.f;\0.232± 

0. 132 r: ~ ~ 0. 116 ± 0. 073 ( p < 0 . 01) 0 

~ J:. J'JT :Ji , Gln Itt ff 3&. S 1~ ~ Jt , 1!! Jt. ff 3&.11-
Jt ffiHR 'li o 11 ~ :t =b'i 1§1 Gln ~ .'IE Jtf. $. ( w 3 ) , iJt ~ 
$.,~if $.11*% S JfJ , :if 11 A iA .J.1 .!f'- Mdt JfJ Gln :#- /f 
Nt i& -f.~ s !P1:% !#.., JZ 11 Gln ~ 1. * itk :*- ( GH) I~ 

S¥; :*- # 1. * IB -T -I ( IGF -I) 11*% S )f] ;;f Nt ~ JJD ~ S 
JP1:% ~ , J1 /f JJD J.ii~ F ~ ijj ffl )§- Gln Ef-1 ft ~ o ~ ~ :t5J 

11 1~ * - :tl7 J!ffi * !}it i.iE 0 

~ ~ :it ~ 

I Hardy G. Fouth Oxford Glutamine Workshop. Nutrition , 2002,18: I 

-724 . 
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3 ~~~~ ,:ft.!i!UC.=EJXI.tt, ~- ~j{M;Jl'!i~:t!IJ'!IJ M Fifi:~ fj) ,'! 1\t ti(]ff 

~lk'ti:~tt7HJT. 9" 00~ liL200 1 , 12:358-359 . 
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