
+i&#a#W#P*&?+h%** * **~~~:RM~%%P&%AW&~*X& 
;#gafiP&n~c+*a k+;B 9 0 % a k o r s f  & n ~ # + i % @ a & 8 &  
-LA~m*X&ld-+it&fWh*hkiSI&M#&*.cjP#&#~$1L*+ 
**smstlfin*~y *&*#f&&,%c+*;l;ko 

W&JSr A*&* macronutrients micronutrients if&,* f T f+ * 8 P 
m a  etahb~4taeclart 0 +*a WMYZ++& * aiw~.a~.fi8 
&a R - j#h&hirsr#&b - 5 f 25 SW?i - & i % 1 8 # # ~ % ? 3  dk4k%B&R% 
& *  *hS*fi#o +&nWM***#a7ts.sf ~~*3**&% * wwlgsla 

#*&&%M;#tBofro*~S**~**&E#M&f*R,jt.%~T*B&** 
%+* kM. * 8Sf irs+;ll4!k#kP1*%&+i (hmunonutrition) * +#hat& 
h tl#.IRl&llt3+llltfro:&&R (Glutaminel - #&a (Argininc) - &*&It 
(Nucleic acids). o-3 * 833?&&%M%~Xf&#&#Eff M%$i ad& 
n,s+*.*q.~sw - S ~ J  - -aq.afa&nttww** * 

~ f t , $ i ~ w z f i  ~ $ # ~ m + t a s t ~  Ps.rawwa+e&9 I;twafefiA 
I%&$#+ 

Mew:+* * %&a 

P&&d$iE&* 7 **#.4€L*S P*%*&*S&&*&~LX~+~&#*&*& 
#&%+ f & i s ; ; W # a f l & * I 4 t E ; % j W 4 t + t @  * 2 $ E l f i ~ R h W ~ : - ~ W f  
Q*:&qf aH$~t&e#& interleukin-I - prostaglandin E2 SIBaflgB R e  
AC : - -*~aa+:frot~bpeaa~#~,~j t  sl*-aw+r.tisra r ~ 9 a  
( fro catecholamine cortisol - glucagon I t  growth hormone ) * a fi a fl 

ecl+t@Ilt9 4&h##Mrt& -~meACath- A L 4 t . n B h f  &&%tA * 
@ilk* ~ * f t # ~ T % # E # ~ & X ~ A + # ~ ~ 4 t ~ 8 3  * *f%#+%M!# * ~ A % X  

a&+@ * ##*axk+$lf& akae**eTa***k# * fi*#*a*B - 
~ r t ~ a f i  - w & # ~ M ~ E Y  . ~ r b & * + o w f i ~ ? ~ a + * a  w m a a t t a 9  
**k#*&iR%1F*P*eclh c 



- - & a ~ ~ ~ e ~ + t w . r t  
ABW P %#<a lil % $MN b t (insulin) - +t#t (glucagon) - X X W f L  - 

4B#k%%snaas * S & & # + f R A b * H * ~  * wes*M*Nb*& 
E *  t ~ ~ * ~ t * ~ o r * ~ a ~ a h * s f k j l t ~ a g ~ e * n a e ~ e ~ a ~  * 

gh*a %H*i;jo*h * S&%*L4t 
(-)  %aR*fiW 
Ql#kfeil;& (glucoseintolerance) * RAbf H&%f;f f?~  * i#j@#dEhP]i&h 

&#4%M * %Isl i&bB&t4l lMSa * &&&h# (Hyperglycemia) X 1  
a * . ~ :  ( 1  %&Rnae.mw - RIWS~** P ~ ~ w * * M  h~amma~+ 
$&t (Glucagon) #*a * FW+&ift&Rfa#WSWPl+*h (Glycogenolysis) ; ( 2 )  

T?FIM?F4##.Mi&%tMeclf W (Substrate) W h  * i t & *  R&ltr9QARlil% 
scl*~~*~ha6#uia*~sfi:(3)~t,afiatatsibs~m*s~a~c: 
( 4 )  RA&4t1Ch#k#El (Insulinresistance) * %htH b t H + f  tYh4~ipA*8# 
*m * % % 9 b h ~ R A & *  O 

L A I *  Xaa6&jB& * & * + t ~ 3 # # B R & # ; i i # & ~ X f i H & f  IP4E%& 
f $ ~ a Q a l &  * an&$ 
(2) m m t f i r n  

Bbb*CtYh (Lipolysis) X##& I %&RLPJCtXLf Rhii5 lil W W  
*Mh*#~l~@~b&&o&QABlilS*M~fgtT*B%~hf*M~% 
X # f  ** ; CLtS b+~fiAL*i& w k b i # a * m  * xlk**atC#Rmc#k& 
%n##&*nR4tam&m##&gfbiAi~ #BmE4R*M&+& *a&# 
#fit# 
(3) ICOXR*#W 

remww#*.kra, -mzut * & ~ * ~ ~ f i z $ a ~ ~ m a ~ f ~ * a ~  
fs*sh+tea~a~Rn-a~eH~a0(1)i#ja~.fam~asgh.sp 
r#X%&4%M ~ ~ f i W # # & ; k  : ( 2 )  # g h & S h R I I 1  @H#M-F%*hf 
*M * & & S 4 t  ( 3 )  # ! & h ~ S 4 t ~ M  * L&4k&WRPI#Adk * i f B R R I  

; ( 4 )  #S&%tlhks ~ & b ~ B ~ m $ t 3 9 4 1 ~  4!kBaBReS&fi%wt~&~&& 
+iw~ - l t ' ~  = ~ s m  i a & w m n  - wmil;a - -~~ee.tft 
-- *B&WR*k *#*# 

( 1 )  - **&%A*% * *dz?aaa * E T % & & ~ s n z T  * #**a*< 
#f &#;iilr&* -%%#A& * lk#P¶&4t&&W& & @ q q h  * &* 
*&+3M*aa* * #hf &ISZ#i# 
(2)-.I.Alk$s*&ki#ja#am#M&%aa;) * $oWBLass*wH&& 
(glutarnine) r & l R b l i l ; R  * Al.J.b$sLiffilfilS * a&#I$aWWEt 
pea 



W*t&at~ia~ecl+;ll~wa~~7aaprte-nts#+*n~wu 9aaprte- 
tPW&Qs;ll;tr kecl~k9&5 9~&WSCkYo+IV#~iCeM:ABlf~ 
d4t;l%Y -&al i&f  B&&#WkiK+&f (4k- )-M?R*%tUVte- (A;) 
# 4ta $i Catabolic Index: ( CI ) # 4t48 &=24 afJjLlAt ( UUN ) g- [( 0 . 5 ~  

4ks X # * t  ~ 0 . 1 6 )  +3gl; 24 +QA1Atft, (W) 

h$**S 

hi&a*a 
*e*e 
SMES 

%ma.%&* a 

( A )  
17-23 

2-3 

8-10 

0.4-0.7 

4%lf (mgkg/*) 
200 

10 

12-24 
---- 

L$%& (mgldl) 
3500-5000 

10-40 

200-400 

7- 10 



k!~ZW$b%k~ $ahsb+i&&s#,4t&#B -#@$t#Q - ilij@#1163** k -  R 
~;p lp~q  a*ftm ~ M ~ S T T T ' M  B m m f i * 4 1 ~ 8 1  m s j ~ a + x %  
-BE,&$,& (Harris-Benedict equation) 481 **+$&,&69&*%f%& 
( Basal Energy Expenditure BEE ) 

X :BEE=66+ ( 13.7~ Bf kg) + (5x & cm) - (6.8~ W&+il4) 
fr: BEE=655+ (9.6~ RLf kg) + (1.8 x & & cm) - (4.7~ X&+f-YP) 
f&&,S<BEE*fi&Ht*fN;%;*ieic#jir*t&#fTXa#XTt#ia 

ib~lj~s~-mral~easm.a~~a.rt ~ie+~t*~hk+iu;g;aa  

- 
*&!R 
&f&~~#f-%~wHSQ+%ht@%G.liQtt#hff+o##E&N% 

~XT%F&~J&%OX&&+W#&BSB* (Lean body mass). %&*&+R 
a$~qeclea --&Age xecl t*f* o. 8-1. o ~ o f i m  : J C ~ B  VMPF 



$L69tt;#j& 150:l fif&%,t&.fJi(@BfiT * g&Xt*fMhZ 1.5-2.5 k 
/&#/A : w e  q;Mf&&eclawa, ioo:i (6.25 ~ = i  ~HA.)O # 
~wkjsil'fSnitA*M&~~ Sg&!M&Tf d!!lTJ[Et$j ~x%ikJi)t.fJi(%&~Rh 
69 at#fih*&8#H8%4t; 
*a 
.3jg%#&M%f +S$ki&4a7k4t&& *-&TPN H%fSgfk* i W ~ x 3  

*=Lz+69;it5@#$kst% O&s&*&.fJi(*N&Q**itbP#T*Nt*% * 

ig $&Th@i& 4-7mg/kg/min & 7.2gm/kg/ady & ~ ~ L 4 0 0 - 5 0 0 g  1#/70 & 

#/A % iS 85.W*A%i& * &#Jr&BIaNa% (Lipogenesis) ? Q#h& 
&697d&Ak@%h3&4t;aH&kfilftq%jej (RQ) #h &+ik&Rh# * 

waaatisa~~*a~~fwh?~fiyjJi+as~~zs~x~sLL+as~ 
am 
%B5$l@jH#j2% * t%t7&$k@%&f 9b ? &&#k*4eHBIe~-~#~a#i$ 

4&l#f # 15-40% * %filBk$k% * l&#*T+@#ime * 0-3 * 

$%T**%B5a* ? &&&a&,& ? ~B&&#**B*%T ~xs%R5e 
*%&N*k 
*kt-d&RC#if%* 
*&&&HR&Plt~&S&tW&f .*%X***f ii;*Wk*~&*S 
SfiT 4##+69#@**A*E.#R.* -4++p)4& .(HjF-Ee;kPdt&H&8 
&aO a4t;~al+;~~l t .~~sc l~3~+~ha~.9~  * ~ - w f i ~  0 *wee+w 
4 t 4 + a w e 9  ***C*PT-BX - ~ . 4 + ~ t + f q h o ~ ~ , s ~ h - a ~ i u  
&a$ ( Ischemic-reperfusion injurious) . & #! &d&&lkbh83 
R.(t9%6 ? Nh$t&dt%t&* (A c - E) kRQsh# 
%&A 
g&X*#T kH&#J%6IA SW#i88Sb&#! uTfij#%#: 

1. #&SCbBt (Total lymphocyte count : TLC) :Q TLC<1500/m3 4kiT;Jtb 

efi we, * ae+&eJiYh 
TLC= lymphocyte x WBC 

100 
2. kAibtht&:htsil ibt  ( < 5 1 m ) ~  *%ita*gAatecl%# * &tff+bjF ABcld 
#k*rnA&%Rk~3!iEM;#t+#ho 

(Timing) 

+#a ~~~.a%~-~1glfi1*a~s)~~~+~*-e~a~~at+aitaa 
a#gBSIp#Rt&hitaLfi4. Ye@&#i8X& * $ M * & ? . 1 % # k # o &  
a4tRaW*T*l*#+ * # a%&*9ag&XH*A fi$FiE.A,+* O 



sroaaffsaoa 
t&&dW&AB&l,%~&*&~*+,~~~sefsf;fi, EJk#P%$* 

XbS**&Xf &S#!&***&M 4**a#**0 &*k*mWt%1R% , b 
44fitL%l4&iT9 * !El  * ++&a , V-#3QM3#S&Ple , V B 4 t N S  
&Il&W!,$a,* (Gut-Associated Lymophoid Tissue, GALT) , .##Z;lf&lgFRi 
#?k , Juw49th =J-*kW*;lfhfiff.**& , fi3kbaX#**%k 4th 
hiii#4&iC~%$%%:..Mt 9 kwf & & , & $ C * ! W  9 1VRF$&h&&&%trL+4# 

I &Se.*ea%aaw 9 mmes 
eb"~~mtaaq.wa;lf-ba+ (24-36 / ~ b t 4 m  ) ~ m s g ~ w f i a s n ~  
8 : .*#&zt#%&*& fis@Q&***f&h~4h*; akS*a*Nq 
R # 4%btr#k4&@ S 24-48 / 1 b G  * fi.%*%btr# S 3-5 A , @~JbJ!#WSbtr+%t& 
mqa 12-24 /J~~&PT+M elIttsaw~+#;lf/=ae , aaawaem 
(Resuscitation) &R;l##&-7. * LX#~M~&&#I 20ml/hr Mfk* , $WS,!&3& 

4~tffxT$*iitSi&&lwof&&W&**nf**&s%*;r.s3+&*a&* 
k,BS (Leakage) , hGBBcl9b#+!P@eS#Alk # 5-7 A * #l 10 A , cp 

%+$ T ~ B & W  (Jejunostmy) bs# 2-3 A AlkiaSae(lfkalW& * .fu 
+&&$&% 9 k@BM6~*24-36 /JbGRR;I* I RJM*8$d!&Mh * &*@# 
4f#%-&G V+##Pl+iaHh%4$*zsf;Eo f i $ ~ % T a A ; + k k  - AlkS 
b&dS*%#h*%w%i#~T&4&M#*s*~#***&*;lf**fl6 
4kal I ~~A;imka%;lf$*#4WZWF.ff) (*%&sf; be#&% be#*.+. & 
fi*?)o R B C M # % M  * T&&,Sk#**sf; kN*& &&Sf & 3R 
m4&4&*s#+Grm7 *B**% O 

El I#,*;gk#+i&@rS#&& u%*#ilf*&E%*%&EfiAlk4.Qlc*" s3# 
s~&**;lf$*rj#j#*s*#*#a*&E$fi&#e%e14*R&*%1BI 
&-MS@*fIRb;If** ; *-&l-r.t)id)p (Naso-duodenrl tube) &+A+ 
++1Bt&~# (Jejunostmy) 
swaH13f-BF*JQ 
Rlgls%ja,s***a#N&$ltS * ~trsk*flt*5 X.k**& &&a 

la;a.rt&,s , .s#snz!t#&sfasmw+ #lgtcwt&~~~~~t.+wte 0 

rn1#l&,5snm . fimx+wwMasf;lllric53s*j ;kirws*j~*~ : 

RhqU.t)i#:h# &a&* ft. (UUN) - BSB . C-reactive protein . &ft, 

ifi#€,.)8Pt 8& - L h i  * A4t&Pt jSC&%kR eM.tE@~t.t)i#:h# . & 
lu%/m~~ . LWHT (~02) ~nf ie** . t ) i~ :h+za*~*~  (TG) . HEIS 
(TCH). a& 5P&S&@$.t)it%:h;B%*R (BUN). R+@ #ZWldSSi;fJIC.t)it%: 
W.W*~'&Wlr~#~f/#l&f b B *  +!if/ %BT#rprf .b*ts-st; 
iawwz~*ass . ~ s g s ~  ~~rnsjf 0 

#%ltR%&M R & 
?$##&$?&&2#*Rpal:C X#%f $*sf; k(Protein-energy malnutrition 



1. Gayle M.Ealy enteral nutrition and its application in the 1CU.A.S.P.E.N.Nutrition 

clinical congress PROGRAM book Post-graduate course, 1 997;26-32. 

2. Elaine B.T,Malcolm KR,Danny 0. J,et a1:Critical Illness,The A.S .P.E.N.Nutrition 

support practice Manual,Silver Spring, 1998,p 1 8-1 -1 8-1 4. 

3. McClave SA.Sexton LK, Spain DA,et al. Enteral tube feeding in the intensive 

care 

unit: factors impeding adequate delivery.Crit Cars Med 1 999;27: 1 252-6. - 4. TL Hwang,LueMC,Chen LL.Early use of cyclic TPN prevents futher 

deterioration of liver functions for the TPN patients with impaired liver 

function.Hepato Gastroenterology.2000;47: 1 347- 13 50. 

5. A. S.P.E.N Board of Directors:Guidelines for the use of parenteral and enteral 



nutrition in adult and pediatric patient~.JPEN,2002,26 ( 1 ) :70SA-73SA. 

6.Chan S,McCowen KC,Blackbm GL.Nutrition Management in the ICU. 1999; 
115s-148s. 

6. Mahan&Arlin:Krauses Food, Nutrition & Diet ~ h e r a ~ ~ .  lorn, copyright 2000 by 

W.B.Saunders companyPhiladelphia ,Pennsylvania, Chapter 22 Enteral and 
Parenteral Nutrition Support .p.463 482CChapter 3 3Medical Nutrition Therapy 

for Metabolic Stress:Sepsis,Trauma,Bu~ls,and Surgery.p.722-74 1. 

8. Tsam-Long Hwang.Nutrition Support for the surgical Critically ill patient.Taiwan 

Crit.Care Med200 1;3:3546. 

9. Jeffrey A. Stemberg,MD. Stephanie A.Rohovdq,MD George L.Blackburn , 
MD,Phd.Total Parenteral Nutrition for the Critical III Patint.Crit Cars Med 

2003;898-907. 

10.Thmas GBaumgartner,PharmD,Med,FASHP,BCNSP,nut for the Critically 

IIIGeriatric Patient. Crit Cars Med 2003;93 1-947. 


