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Abstract

Patients undergo major surgery may develop malnutrition
because of reduce intake result from hypermetabolism and metabolic
dysfunction. Artificial nutritional support is essential for these
patients in order to decrease the susceptibility to infection, enhance
wound healing and shorten the ventilation days and hospital stay.
Total parenteral nutrition (TPN) is widely used for the treatment of
nutritional depletion in critically ill patients. Fat emulsions used in
TPN not only provides essential fatty acid but also the main energy
source for the patients. The most common fat emulsion is consist of
long-chain triglyceride (LCTs), which is abundant in n-6 fatty acids.
Because medium-chain triglyceride (MCTs) is rapidly oxidized in
the body, a combination of MCT/LCT was thought to be a better fuel
source for the surgical patients. This i1s a retrospective study to
compare the effects of LCTs and MCT/LCT fat emulsions in surgical
patients with TPN as the main nutrition support. Thirty-three
intensive care unit (ICU) patients were included, and there were
sixteen patients in LCT group seventeen in MCT/LCT group. The
energy intake and macronutrient distribution were similar. Plasma
albumin, transferrin, triglyceride, bilirubin, alanine aminotransferase,
aspartate aminotransferase, C-reactive protein levels and white cell
count, lymphocyte count were collected before and 7 days after TPN
in all patients. The results showed that no differences in these
parameters between the LCT and MCT/LCT groups were observed
after different fat emulsions were administered for 7 days. Compared
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with the levels before TPN, MCT/LCT group had higher plasma
albumin levels 7 days after TPN, whereas it was not with the TPN
with LCT. There were no differences in the duration of ICU days and
hospital stay between the 2 groups. These results suggest that
compared with the LCT group, the influences of MCT/LCT
administration in nutritional and biochemical parameters were not

obvious in surgical patients.

Keywords: surgical patients, total parenteral nutrition, long-chain

triglyceride, medium-chain triglyceride
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(7 )fr %8 4 = 1% * (ketogenesis)dg * fit #8 §_% A% ~ <o 3 X 7
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B-oxidation & ¢ & 2 = & chracetyl CoA » F]pt B 5 (%5 cfk 18 2
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MrafE AR BEZ e KR LML ST A3 335
BRIP4 0 Bl MCT 7 4 * 048 ~ 5 Bk o e
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#Héf-r ZlFx LB qe s (=Y @ e/ TG >400mg/dl) -
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|3
9
N
\\\?{r
‘1“111"\
«:E
R
[
N’
|
ETINS

FRALFEME 9 FREKR
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JEFERE o
(Z)2 & 473 P
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T A R Ak & F ISR 7 R RIS
I)e
- g &m0
Frife * A N-balance e/ 47
s<N-balance (Nitrogen-balance) :
#* TPN{s% 7%cn% F 8:003FEP %+ 8:00
2. 24 iR TR o MR g B R
T F| Nk
N-balance = 3¢ F#P£/6.25 - (F® fiE § +4)
ol
41 #* HITACHI 7600(Japan) % % : 4 17 Albumin
41 * Dade Behring BNII (USA)i% % : % 17 transferrin
2.H W w A (LR R2 3G
1 * HITACHI 7600(Japan) ik % @ 4~ 7
Aspartate aminotransferase (AST) ~ alanine

aminotransferase (ALT) ~ Bilirubin - D ~ Bilirubin - T ~
Triglycerides (TG)

41 * Dade Behring BNII (USA) & % @ & 17
C-reactive protein (CRP)

1 #* Sysmex X, XE2100(Japan) ik & : 4~ 45
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white blood cell (WBC) ~ total lymphocyte count (TLC)

ME2F PR A AL TR 2R AR LT R
PHEEER L o R B FRE S E YRR 5 5

¥2 & snittodn
F B % 4 SAS kA 45 0 & EAric i Hicdp 2204 mean £ SD

EI o M pairt-test #47 & 2 TPN &4 w2 £ B4 > 12 t-test

Atid et - BFRERFSLEN > Up<005S A 4FHEFLR
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5

-

el

I
$- 8 BRAATHELH
AFTY fcdk B 2004 & 8 7 312006 & 127 B AL A FrR

¥ le? GERPELEFEEREPM TR RHE rig * TPN

7

B

P ESLR A A 2 MCT/LCT 22 LCT % - Ja% B 2 chT e #
O8£11 fk > @ B A A AL HMRIEIEP e 203 ~ P wdlE ~ LMY
FEAEE TR Bt L B (4
AEBENIFPF2ERFRTLE I 2A L2 A YR 26
8 > #EF X 1400~2200 keal » = * ¥ & & ¥ F I F Aok b2 23k
TP (F2) o it BT R E 2526 %X St BF g
P LCT 2pE#p T ok 48 F 55.9 % & MCT/LCT /e it %4 § 50.2
%® 0 Fv e LCT 2Tk i#E 17.6% 4p > MCT/LCT

PR AE203%M 0 3 BRAZ A FE R OpEaE ~ Fd F b

MCT/LCT 2 LCT ‘echif 5 2 & Bop s 81 2800 % § 3 =

4

AR AOFS AN RERN g2 R S EY A TR 2B
RER(RT ) m d 2FRFRBEHASGEF R TR TR
A0 B4 w5 #§ F 4 & (nasal-gastric tube feeding) ~ % i v
(gastrostomy) 4 & ~ % i U (jejunostomy) 4k 3 = fa4k 98T 0 "L
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B (4 ) -

L SR AR LIVAR =

TR RS 2R S ¥ B R

RalS

~N

Jui

B b g~ M 4 R R R

3 2SN Y S PLECR R &

¥HE A ALT

Fl2 oot 6 i BEAR G e (5 ik R 5140 1

A mant g b MCT/LCT &2

GRS

TR SF=F RN S YE RO TS -
%4 % {5 » MCT/LCT 2221 LCT feehv Fd T 35 A w5 2.92 mg/dl
2293 mg/dl ¥ Bt b i B oo 4B 3v 284 > MCT/LCT %22

LCT 5% & T #94 w5 115.1 mg/dl 2 144.5 mg/dl> B2 % LCT %2
oo IR M kS

T w i C K B F-v
ERE § LT T R Hom

E:
W
.
s
N
-
5
7
s
=)

s REFG LR
1o @ LCT &2 C F v ik

mg/dl T = % {3 "%

64mgdl Rep Fra it P EF LR &
FAET R RAAC R Apenig AR AR EBEBE UF B (&
1) iR TB i%ﬂig.l > MCT/LCT eiPg st Hla s o ¥ 48 30 ~ v o
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S HCE T SRACE S AR L Bed o B T 9259
mg/dl 3 = % {53% 2 5 T35292mg/dl 0 Bl ep B BEFOL
A () o LCT g i Al » w0 foa ¥ 6 v~ 4 o kR~
n IR R MM T B R e N R PR F L ()
A ATRIE Z R B g A AFH A ER Y A U2 EIR Y R R
X MCT/LCT % Bil-D 2 Bil-T énT 35 4 % 5 1.13mg/dl 2 1.90
mg/dl & ** & ¥ #F > @ LCT 2 Bil-D T32E % 0.44 mg/dl #&3i7& #
%J?]i Bil-T en-T 327 1.35 mg/dl A #P']P\ v e S e B3t b

PAREAR; HU A=-pY W~ AST~ALT R+ & eiom st b

e

B(RLo)e 3 W2EMY RS A Bipi gz fiY W g T EE
T 32w G 115.8 mg/dl £ 90.2 mg/dl 35 & 45 2 & §° B S AST 7 ALT
% 0 B2 MCT/LCT &3%# it p 152 e F inid3og 8 @
A LCT e o i dpth 2 e Z R i Ep > td e/ 3 gt

RN

L R (AL 2) o M MCT/LCT 23 2 2 & % {5

i
=

H b fiad 5 W L9954 mg/dl 3 - % (S 5T I5 115.8 me/dl &
Bt AR L R . & AST ~ ALT ~ Bil-D ~ Bil-T 2% 4 » AST/ALT & 4
uld £ jee T 39 34.9/27.8 mg/dl £ - % K L T35 53.5/60.9
mg/dl » Bil-D/Bil-T ¢ £ ji¥ T35 1.13/1.90 mg/dl & =~ % 442 5 <
351.45/2.19 mg/dl > 82 X5 » MCT/LCT {8 £ F 3@ 00 5 3 > &
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ant L B (L) LCT 24 M 2#ERF R0 (E > Zfay i
figd £ T35 132.1mg/dl & - % ' 5 90.2 mg/dl> ¥ & 33t P
AR A H et » AST/ALT &~ B d =+ jiFm T 32 54.1/46.6
mg/dl 3 = % % 5 28.1/29.9 mg/dl > Bil-D/Bil-T d &+ jisa T 2

0.44/1.35mg/dl & = % {2 #& = 5 0.72/1.59 mg/dl > e 324 33t F &g

B2 8 8% RN G AR
MCT/LCT 222 LCT 2L 297 % i%;.pf Y& X Bies W5 12.6
X 7143 ’ﬁ.f‘:E'_FE'!&jl"ﬁ‘fu;‘ijﬁﬂor”iE_+ ﬁtrlgxl%\:ﬁjﬁaﬁ

THcE AR AN L 12.6/40.1 X 2 12.4/422 % 5 g it VR

i B (2L
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Fo— ~ pmfiA|z w2 B (1000ml)

Table 1 The characterists and composition of fat emulsions

Group LCT MCT/LCT

10% 10% 20%
Variable Intralipid Lipofundin Lipofundin
Soybean oil 100 g S0g 100 g
Medium-chain
Triglycerides Ve 100¢
Glycerol 22¢g 25¢ 25¢
Egg phospholipids 12 g 8g 12 g
o -tocopherol 100 mg 200 mg
PH 98 6.5-8.8 6.5-8.5
Osmolarity

300 345 380

(mosm/kg -k )
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Table 2 Characteristics of the subjects

Variahns Group MCT/LCT LCT p value
Number (n) 17 16

Male/female 12/5 9/7

Age (yr) 69.0 +11.8 68.9 +10.9 NS
Height (cm) 160.0 £9.3 160.0 +6.6 NS
Body weight (kg) 62.5 +£12.1 58.4 +£10.1 NS
BMI 24.53 +£4.38 22.70 £3.00 NS

Results are expressed as mean £ SD.

NS: non-significant (p > 0.05).
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Table 3. Energy and macronutrient intake of the all patients during

the TPN administration

Recommended for

Daily intake the patients
Protein (g) 86.3+16.8 72- 98
Fat (g) 44 .8 + 8.3 30- 50
Carbohydrate (g) 2423 +£35.1 215- 265
Calorie (kcal) 1826 +£208 1440- 1950
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Table 4. Energy and macronutrient intake of the patients administered

with MCT/LCT or LCT during the experiment
Group
Variable MCT/LCT LCT p value
Calorie
1810.2 +213.2 1869.3 +180.7 NS
(kcal)
Carbohydrate 502 +6.2 55.9 +4.6* <0.05
( % total energy)
Protein
O . 6 +24% <0.
(% total energy) 203 £1.2 176 +2.4 0.05
264 +3.7 NS

Fat
252 4.
( % total energy) 3 41

Results are expressed as mean = SD.

NS: non-significant (p > 0.05).

31



LI REHE ER Y ET

Table 5. The diagnosis of the subjects

Group

Variable MCT/LCT LCT
Colon cancer 1 3
Gastric cancer 1 2
Esophageal cancer 1
Ischemia bowel 1 1
Adhesion ileus 3 2
Mechanical ileus 1

GI tract perforation 8 5
Trauma 1 2
GB stones with 1

CBD stones S/P

PTCD

Total 17 16

Gl tract : Gastrointestinal tract ; GB stones : gall bladder stones
CBD stones : common bile duct stones ; S/P : status post

PTCD : percutaneous transhepatic cholangiography and drainage
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Table 6. Enteral feeding route of the subjects after TPN administration

Variabh Group MCT/LCT LCT
N-G feed 8 7
Jejunostomy-feed 8 7
Gastrostomy-feed 1 2
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Table 7. Blood albumin, transferrin, triglyceride (TG), aspartate

aminotrasferase (AST), alanine aminotrasferase (ALT),

bilirubin-T in all patients before and after TPN administration

All patients
Variables Reference range
Before feeding After feeding

Albumin 3.4~4.8 2.65+0.53 2.92 +0.39
(mg/dl)
Transferrin

200~360 145.6 £37.0 139.1 £49.1
(mg/dl)
TG
(mg/dl) <200 114.0 £4.7 118.1 +£95.2
AST 7 <37
(mg/dl) 4 <31 442 +46.6 30.3+21.1
ALT 7 <41
(mg/dl) 2 <31 36.6 £54.2 47.1+57.3
Bil-T
(mg/dl) 0.2~1.5 1.87 +£2.18 2.29+£2.99

Results are expressed as mean + SD.
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Table 8. Blood albumin levels, white blood cells (WBC) and total

lymphocyte count (TLC) before TPN administration

Group
Reference oot LCT P

. data value
Variable
érlg/lgf)m 34-48 259 +026 273 £073 NS
WBC
ot 3.8~10.4 1247 +699 1047 +530 NS
TLC 1.5~4 844 +453 1095 +70 NS
(10°/mm°)

Results are expressed as mean = SD.

NS: non-significant (p > 0.05).
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Table 9. Blood albumin, transferring, C-reactive protein (CRP) levels,

white blood cells (WBC) and total lymphocyte count (TLC)

after TPN administration

Group Reference MCT/LCT LCT P
Variable data value
Albumin 3.4-4.8 292 +036 293 +044 NS
(mg/dl)

Transferrin o 300 1151 +423 1445 +512 NS
(mg/dl)
N-balance 3 0.34 +2.23 -
CRP
(ng/d) <0.8 ! 641 +490 -
WBC

.8~10. . + 4, | +4.
&= 38104 1328 +442 11.16 +4.78 NS
fC 1.5~4 1098 +622 1198 +620 NS
(10°/mm°)

Results are expressed as mean + SD.

- : not measured, NS: non-significant (P > 0.05).
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Table 10. Blood albumin levels ~ transferrin levels, white blood cells

(WBC) and total lymphocyte count (TLC) of the subjects before
and after providing TPN with MCT/LCT emulsion

Group Reference

. data Before feed After feed P value
Variable
Albumin 3.4-4.8 259+026 2.92+036% 0.006
(mg/dl)
Transferrin
(mg/dI) 200~360 - 115.1 £42.3 -
WBC

~ + +

(103/u1) 3.8~10.4 12.47 + 6.99 13.28 +4.42 NS
R 1.5~4 8.44 +4.53 10.98 + 6.22 NS
(10°/mm’)

Results are expressed as mean + SD.
NS: non-significant (p > 0.05)
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Table 11. Blood albumin -~ transferrin levels, white blood cells (WBC)

and total lymphocyte count (TLC) of the subjects before and after

providing TPN with LCT emulsion

Group Reference
P value
. data Before feed After feed
Variable
Albumin 3.4-4.8 273+0.73  293+044 NS
(mg/dl)
Transferrin
(mg/dl) 200~360 - 1445+ 51.2 -
WBC
.0~10. . 3£ ) . + 4,
(103/u1) 3.8~10.4 1047 £530 11.16+4.78 NS
TLC 1.5~4 10.95+7.0 11.98 +6.20 NS
(10°/mm°)

Results are expressed as mean £+ SD.

- : not measured. NS: non-significant (p > 0.05)
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Table 12. Blood concentrations of triglyceride (TG), apspartate
aminotrasferase (AST), alanine aminotrasferase (ALT),

bilirubin in patients before TPN administration

\

s

EE e E 2 R

R S 2R £ T

Group Reference

MCT/LCT LCT 0 value
Variable data
TG <200 954 +31.8 132.1 +553 NS
(mg/dl) N ST
7 <37
énST/dD 349 +211 541 +629 NS
& 4 <31
g <41
‘(A;;T/ a : 278 +14.0 466 +780 NS
& 4 <31
Bil ) 0.001~030 1.13 +1.89 044 +051 NS
(mg/dl)
BT 0.2~1.5 190 +224 135 +099 NS
(mg/dl)

Results are expressed as mean + SD.

NS: non-significant (p > 0.05).
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Table 13. Blood concentrations of triglyceride (TG), aspartate

aminotrasferase (AST), alanine aminotrasferase (ALT),

bilirubin in patients after TPN administration

Reference

~\ Group MCT/LCT LCT P
Variable data value
TG

<200 1158 +43.8 902 +583 NS
(mg/dl)
9 <3
énST/dD i 535 +668 281 +143 NS
& "
g <41
I(ArerlJT/dl) 609 +733 299 +258 NS

& 4 <31
Bil-D 0.001~030 145 +197 072 +£078 NS
(mg/dl)

Bil-T
2~1. ) + 2. ) + 1.
- 0.2~1.5 219 +2.60 159 +124 NS

Results are expressed as mean + SD.

NS: non-significant (p > 0.05)
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Table 14. Blood concentrations of triglyceride (TG), aspartate
aminotrasferase (AST), alanine aminotrasferase (ALT),

bilirubin of the subjects before and after providing TPN with

MCT/LCT emulsion
Group  Reference
P value
Variablo dor Before feed After feed
TG
<200 954+31.8  115.8+43.8 NS
(mg/dl)
g <37
éfﬁdb : 34.9+21.1 53.5 4 66.8 NS
& <31
9 <41
éiﬁm) i 278+140  609+733 NS
& 4 <31
By 0.001~0.30  1.13+1.89 1.45 +1.97 NS
(mg/dl)
T 02~1.5 1.90+224  2.19+2.60 NS
(mg/dl)

Results are expressed as mean = SD.

NS: non-significant (p > 0.05)
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Table 15. Blood concentrations of triglyceride (TG), aspartate

aminotrasferase (AST), alanine aminotrasferase (ALT),

bilirubin of the subjects before and after providing TPN with

LCT emulsion
Group  Reference
P value
Variablo dor Before feed After feed
TG
<200 132.1 £ 55.3 90.2 +58.3 NS
(mg/dl)
¥ <37
‘(?HST/ a : 541+629 28.1+143 NS
8 % <31
g7 <41
‘(?nLT/ i i 46.6+78.0 299+258 NS
& < <31
Bil-D 0.001~0.30 0.44 +£0.51 0.72+0.78 NS
(mg/dl)
Bil-T
2~1. | + 0. . +1.
(mg/dI) 0 5 1.35+0.99 1.59+1.24 NS

Results are expressed as mean = SD.

NS: non-significant (p > 0.05)
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Table 16. Comparison of the duration of TPN administration,

ICU days and hospital stay between the 2 groups

Group
MCT/LCT LCT p value
Variable
TPN (days) 126 +5.9 143 +6.0 NS
ICU (days) 126 +6.9 1237 +7.1 NS
Hospitalization 401 +£16.8 422 +183 NS
(days)

Results are expressed as mean + SD.

NS: non-significant (p > 0.05).

43



APy TR B RS Bh 33 4 0 A w RE T (T g >
RO TERTEgA EL s rE A BREFE A E TR
LS 2 Ao b ek S R 0 2B R R AR

e

v 5 Hp i3 % iE § & (early feeding ) v e FlEE #HEP-7 KA &

£ 3
I¥ & LR gD fedk ottt b

b i hip kP
Bish A ik Ak ARG - 2L MCT/LCT 2 718 45 % &
IR BT £ 75 (severe trauma)E F e H 4T 0 @ *v?%c?;ﬁr),% SR (A 12
SHciE TR g o — = A LCT 2k &k Flpie to 7 T
(=) @ 2 TPN ch¥ % o & A 45
AT BRI T R BRI DA AR P F TR
SELERV LR P R

o o 2 1 BE % T P LR i
Joo EBT AR LA o TN LA hi

BRIAE Y e L
BRI PIAR T AZERBE P 30% > T RH L b

HBAGLELF < E 27 1L0g Fld MCT/LCT &2¢ 3 %5 10%

5y
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Lipofundin 300~400 ml %2 20% Lipofundin 250 ml & #& )k & 7% ¥ 5

A > LCT 23 10% Intralipid 300~500 ml » & %75 3554 & X 7 3
Pk a m L B2 4 A epE

& F 300~550kcal > d 3t d @ * §
#-i& * 10%% 20% Lipofundin F x § ]T:*“ MCT/LCT & - & 2 > 3%

DA ¢ & % 1600~2200 kcal 3 TPN >

T35 PR

\“‘kﬂ

FARRES
1% *% 27~33 keal/kg IBW » #2254 2 B %

g kAR 30~35 keal/kg IBWo 2 7 3 & %

kecal’kg IBW hge I > 75 5 4 2

® ok, A P : ta B 4 ;
T Rotd B2 iR A ETES 2

B
$0A LR BRA RS BT ERRE 2506% 0 Bl & 2

WA HE R R F TER A H G AZB AR N30% 0 A

TR ST Rt I
zm ’*‘IL'E‘_’/ [,L IJ ‘E' P -‘—‘J. [,

YRR R T

'E\

F_k

Jui
A

1% B > LCT ‘e 4p > MCT/LCT ‘e B BEsg 7 (b A 800 G g >

oo Bk B GRS B pru Y @  TPN BT IE 5 g

WERFINF R BT H RN PR EET R ALY

WEERE T IR R AT W e B 5 559% ¥ 50.2% >

=N _:.—k;g’

EERERFR D ERBEZIERFRDES 2N AST~ ALT
Bilirubin - D ~ Bilirubin - T P & 33t F &g cnd B > (g2 R 2 enp
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U GAR AP RB BT AREEL RS A A B K Y

2]
a5 13~1.7 gkg IBW- 37 P &8 1.5 g/kg IBW>MCT/LCT
e LCT T30k = 83 £ 4 4 5 86.6g &2 82.2g > |yt » LCT & 3

§OFTSEARET A € B MCT/LCT & i B 2% BEst b e

ek Rt SR PR R S IR A Y A7 U3

4

%'k ¥ (David et al.,2004) >8R A7 P LA - E I iy & L IF

Eo 7 A2 prm Ty £ Rn7 2o A F A peargl R R EPR 4

ATIR o B fE el i b ’31%]/\ 7 ey B;‘ag‘tﬁqﬁ—:;}% AHg PG Few R

a

DEIRE R WSS BTG ML R @ MCT/LCT jeehy
F0 L TPN w6 Bp BRI P F LR > 25 7 v AL
MCT/LCT fechg-v F it a8 pliRF g S s 7§ 7y
it 8 % MCT/LCT % %554 # e B, —‘F'f g 73 B F T gk AR AR B o g o
T L BT S L TR & % MCT/LCT #g %% 5 A LCT % %55
B3 PdF -0 B & 4 2y 2 f & F Jg(Lai and Chen, 2000) » & 7% 5
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By AT AR {585 MCT/LCT 3 %5 & 52 4 v @ * LCT %3
iRFVR|F W eh3-d & 5 T (Crowe et al.,1985) > (@ fo ik E4F 3t £
WSS BT g R R g R IR * MCT/LCT 72§ +
Hppie* LCT 3 { ¥ eh3-v & % ¥ * (Laymond et al.,1986) -
MCT/LCT 2. #7040 ¥ i 3 #d3 chgee & 0% 7 5 £ F|H g fe v
7 # & carnitine %k §Te4 H & ~ #3LH (mitochondria) > @ ¥ 14 fRpe % f

A 2 7k ¥ (ketone body) T 3 1t 2 2 # % 2 ¢x > By Bor Aebh b g |

(!

SR s o (Ketonemia) 2 & % o ¥ ok R AR R AR K 0 B F e

P E R o

KN
¢

Y AT Y o AR LCT BodicE g » 2 d 2
P RE e R R LS R A e A 10
x 3@ v F-v (prealbumin) ~ ¥ F-v BB G0 ® 3t AR A
A F (cytokine : IL-1, IL-6, TNF-00)* & 7= % ¢ 5142 ¢ % (Arias
et.al,1996) o & ¥t 3 i ko LS &% - = MCT/LCT 2 LCT
A AR B B R - § TR R R A R (MY
4.5 .2005) o 4 0 d N HE L RH L 8~10 % 0 Y RITER Y Ry
PO PATRE R R o kX Y R LA B By T
PRERER O RTCPFEERETRLYARY PEF 6 o

ek i BR S FAPET I AT Y > LA KRR Ak o
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2 Q2004 5P KRG F - ARk PR -3 2
IR R LR F TR e o - i MCT/LCT 8 LCT ehi@k
F R 2% % MCT/LCT fe s B # 1 e o IS D TR

TP IEESNLR A A LCT 2| hinf o 5 h AST T 3518 5

)

HARF Y 5 AP R F L R o227 % ¢ MCT/LCT 4p #23t LCT
HEF7 EIRE g T DR ¢ RO R
At ° &%%?‘T‘
AARRE BEF BAREM AT H AT I ¥ T S AE
EEERELRPY A dE ] LR —mFRE K & ¥ e
R TR 8 R X R R 2 A BAIG A HE S

G TR H KRS PR I Y £ R 1 T

FAR e gE@Fad B 2V a2 MCT/LCT 3 #4F hi-v & ¥ sk

54 M ARG G RS L BRI 2B A R

(C)YLEF
d %?jglﬂ;i‘“{r}—vﬁi:kﬁ;,{ﬂ;z,y ;}P, 1\);){& —/E ﬁé@ﬁiﬁ(]@%gb I‘Z\
bR SRR TR e C F ey LARD LR R
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Foo F AL H LR Rkl — o FETIRABEE D B TRA LT
TR AR 0 AT ¢ 3 LCT 2% B CRP ¥ 5 R
HA>TPN v {53 T "248% > d &< P95 ® o 16.9£12.2 mg/dl *% %
6.4+49mg/dl> e @ ] e B R AT A £ i@t LCT
aRFCAIS T A g A e B B K F o ¥ h w4 R g ¢ TS
E R R AR E 20% LCT eAp st 2 2 i Bl eh k&
A-E 3¢ I CRP 3 4c tg R T 1 203+ F 2 £ B> {2 cytokine ¥ interleukin
(IL)-6 P &g #g 4v » @ IL-1 ~ tumor necrosis factor (TNF)-a » 7 #f 4v 5
215 (Furukawa et al.,2002) o d >t 4 A F ZH*® & APl T8 L F AP M
i AR R AN FETE TR g TR 2 AR

* CRP 2.3 3 #atp 2 44 -

U

AP Y B W AR S IR EET P A A e

L
BB R R oo MW IRBA Y L R T R A
(Lymphocyte %)7 * & & pt & i Bk > foik + 7 § T4 % 4

_t , Sl %,—Izr‘]}?a #7, gfgsg ,;,: - ,zn/ﬁ;cﬁ’ﬁ;&m} }/}T}D'E’

ERE o AR P R R S A A g st ) eh
LR od NI RFEHAP LD T pE R RFR S

LF I #hrfmy P gi2mf =5 2433 LCT 22 MCT/LCT &
HAaALHd LF BB - bHY FERER LIS RX -
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MCT/LCT .2 LCT %25 f& 25 3% 50 A & % 5 {5 3 2 & = 3k dkedn
ARIEG THEEA O Hep 2 @ agat ) i R (MY &
% ,2005) -
(Z)F# a3

RO BB 2EMRE RS X2 ALT 2 "2 R 2 kR
PR P RIEAP R R R AR ARG F o by
BE ¥ & % MCT/LCT &% 7550 B4t SOFis 3 RdF ended & 4 o
# % » ;% ¥ ALT -~ Bilirubin-D -~ Bilirubin-T *# < (Lai and Chen, 2000) ;
e ARG w7 B8 R0 3 g 2k(Laymond et al., 1986) o
e AT P > MCT/LCT 2% LCT %&£ & AST ~ ALT - Bilirubin - D ~

Bilirubin - T ch& Bl %30/ B p £ e (4 2 & B[ St ) $og &

DL B d N A G BEL R B BAL R A
T F g R 2 LR Meq AgEp ’WJ%\:’E)EG > RTo e

,&;F'f % 3 A AR A 10 X 8 > MCT/LCT 2 LCT &9 ALT ~
Bilirubin - D ~ Bilirubin - T 323 F 2 a4 e & 53+ F & & >m H AST
& MCT/LCT ¢ * {58225 % 35 H3)» wiop 2 wfiom £ 8
(Garnacho-Montero et al.,2002) o 7 ¥t % % 3 B B A 1S e = %
MCT/LCT ‘e LCT & fa %50 % > @ * (23 2 AST ~ ALT »

Bilirubin - T — 4§ + ZAB4vie g se3t + £ % (P 42%,2005) -



5= SHIFL R
R RERZEAE IR R A ERT S SO L R ERS  SFA S
FIHFOLR AR AU R w AR AT 7 R T AT H T R

B & ehig

—\\

SR A AN h R S R R A K Y S R

FuA 10 =

—

S B ER - KA Al #id 3 & F(Garnacho-
Montero et al., 2002) » ¥+ £ ICUEZ B ¥ % * L & JF‘]‘ KO TR P,
B AR AR SR ALY F s FERAFEIRLG £ R
(Garci’a-de-Lorenzo et al., 2003)
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Eoedlen ?d v @R ERPHBM > A MCT/LCT
e ALT 2 "2 2 2 ER PR LCT 2/ % -

(=)@ * MCT/LCT ¥ %5 & ciups 4 4t & % LCT "y 5% 54 A e
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SIS L 2EIRY A R IE S A AR A N F R TR

SR F 2R LE RS MCT/LCT % 308 1 = i 4 A

4

Ficd R4 FRDG 2P Poind WA r e ki AHF
SFIHR % B RN TR LR U i i g £
B s Bl B R FIEGE S RREEE A ey 1 m TR
T Al PIES AT > B F]A & @4 LCT & 11 4

MCT/LCT 2.2 4 @ iTf » Fpt -7 5 d A4 2 B ie i wimp o
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4= ~ Aminomix-I% Aminol-12X.2_ % = > (1000ml )

Appendix 2. The composition of Aminomix-I and Aminol-12X

Group
Aminomix-I Aminol-12X

Variable
Amino acid (gm) 50 120
Carbohydrate (gm) 200 50(Xylitol)
Lipid (gm)
Na (mEq) 50 150
K (mEq) 30
Ca (mEq) 5
Mg (mEq) 5
P (mEq) 15
CIl (mEq) 100.11
Zn (mEq) 2.64
Total Kcal/ BT 1000 136
Volume (ml) 1000/BT 200/BT
PH 4.8~5.2 5~7
Osmolarity 1769 1720

(mosm/L )
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Hék = ~ fa 4 Z (Infuvita)Z 2 =8 >

Appendix 3. Composition of Infuvita*

Infuvita Sml/amp

amp 1 amp 2

Vitamin A 660 IU/ml
Ergocalciferol (Vit D) 40 IU/ml
dl-a Tocopheryl acetate

2 mg/ml
(VitE)
Ascorbic acid (Vit C) 20 mg/ml
Thiamine HCI (Vit B,) 0.6 mg/ml
Riboflavin (Vit B,) 0.72 mg/ml
Pyridoxine HCI (Vit Bg) 0.8 mg/ml
Niacinamide 8 mg/ml
D-Panthenol 3 mg/ml
Biotin 12 meg/ml
Folic acid 80 mcg/ml
Cyanocobalamin (Vit By,) 1 mecg/ml

“MERET AT R
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ake ~ B E 4 B (Trace Element)2. 2 = >

Appendix 4. Composition of Trace Element*

Trace Element 10ml/ vial

Component mg/ml
Zn 1.5
Cu 0.5
Mn 0.2
Iodine 0.028
Cr 5 mcg/ml

RCEAERG AT o
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HHET s 4 T ek B IE S
< Albumin(Alb)v F-v
1.# 2% > ;= : Bromcresol green (BCG) method
2.4 5% I
v v RpHA43 P EE BCGREN R ESS g &4 -
Bk R&rd v kRS EAPM o

(T S/

pH 4.3
Alb + BCG » Alb-BCG complex

3.4 P ik B : HITACHI 7600 2> p & 4 i* & 47 ik ®(Japan)

sk Triglycerides (TG)= &4 ¥ fig
1.# % = /2 ! Enzymatic colorimetric method
2.t R IE
1 * 25 39 Fg f#f= (lipoprotein lipase, LPL)3s = f& 4 7 fig &~
4w HisH W gA4F i 5 dihydroxyacetate phosphate fr
H,0, ° HO, £ = 4-aminophenazone, 4-chlorophenol * & » i
FOLPEeniitie® T RSy - LdAFESFA R Ha kR H

S AR R A Tt .
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T S/

TG + 3 H,0 LDL | Glycerol + 3RCOOH
CK
Glycerol +ATP » Glycerol-3-phosphate + ADP
Mg2+
GPO
Glycerol-3-phosphate + O2 >

dihydroxyacetate phosphate + H,0,

peroxides

v

H,0, + 4-aminophenazone + 4-chlorophenol

4-Cp-benzoquinone-monoimino-phenazone + 2 H,O + HCI

3.4 7| % ® : HITACHI 7600 > p #+ 24 it 2 4% t E(Japan)

»k Aspartate aminotransferase (AST) #5"%% ¥ iy e 5 A f%
1.# %% = ;# : Enzymatic rate method
25 I
wH8 P 7 AST ¢ .1t a-ketoglutarate - asparate =k
J& > @ 3 glutamate {r oxaloacetate 375 = > H 5 % malate
dehydrogenase(MDH)#7% & » oxaloacetate = NADH, H' »

Jis » @ 3 malate v NAD #0735 % » NADH &vif £ ¢ & % 3k &
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s T s PINADH kR R D BEF F a4 AST

(A FE LA )

HEE R
AST
L-Asparate + 2- oxoglutarate — Oxaloacetate +
L- glutamate
i MDH .
Oxaloacetate + NADH + H » Malate + NAD

3.4 8 % : HITACHI 7600 2 p # 4 i* 4 47 % & (Japan)

’% Alanine aminotransferase (ALT) #x"%fk 3 fit fa i 4 A f*
1.¥ % = ;* : Kinetic UV method
25 R IT
P ALT ¢ it a-ketoglutarate fr alanine ¥ & >
@ 3 glutamate {= pyruvate 3= > # {$ % malate
dehydrogenase(MDH)#77% & » pyruvate o NADH, H' ¥ J& » @
% latate v NAD 5775 % » NADH i 42 ¢ & w2k B> 5 7]

o BINADHS R R P B 7 F e 1488 ¢ ALST /EH(H

—*ﬁfm}#pf’é%
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T S/

ALT
L-Alanine + a-ketoglutarate —>  Pyruvate +
L- glutamate
N LDL N
Pyruvate + NADH + H » L-Latate + NAD

3.4 8 % % : HITACHI 7600 & p # 4 f* A 47 % & (Japan)

3 Bilirubin - D(Bil-D)& & 7] % &= %

%
1.¥#%& %% = /2 : Colorimetric assay Diazo method
2t R IL
#-t& %84 » EDTA ¢ » £ 4 » diazotized sulfanilic acid ¢
B 45 &3 = azobilirubin » # Bilirubin - D e 4542 > ¥ 3 %
& Al e*e i % ¢ 27 diazotized sulfanilic acid ¥ /& - Red azo dye

AL IR R B R LA R R R A T 5 TF AL

Bilirubin + diazoniumion > azobilirubin
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3.4 8 % B : HITACHI 7600 2 p # 4 it A 47 % & (Japan)

s5¢Bilirubin - T(Bil-T).& " i 3
1.¥% 2 = ;# . Diazonium iron method

2.4 % I

Ealartd o § A ITr Lt

Bt d 8 2ok X3

Rl

EET > A 4 %24 F Jg(azobilirubin) 0 12 552nm ¢ A R AR

\"'—N

Rt=
Sy
B)

.
£ -% o
. AN

BH R

'

Sulfanilic acid + NaNO2 HCl >

Diazotized sulfanilic acid

Bilirubin + Diazotized sulfanilic acid _ PH 14 |

azobilirubin

3.4 8 % % : HITACHI 7600 2 p # 4 it 4 47 % & (Japan)

& Transferrin #& 48 F-v
1.# %% = /= : Nephelometry $75* J§ /%

Q%R B
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BAKMER Y o AR R TR
o FieF R A S AR E o TRAF 5 4 g R E L
Ak A 4 4o STh R i R LY AP By Henik
Bombt b o s e avik B iR AR R B % o
3.4 e iR A
N Antiserum to Human TRF

Nfiw A plEre i L% 3SR DAEERY ~ 0
EREE T R ERY e RAPFARAL S PR 2
R ERE A Y P R E A o Nk AL §
4 (<lgN)e BA4praitis > & Behring 1t 3+ F 3 i cngr B
PHie FHRp IR &1 B R ¥ B o Full sl % ki
B ARACR] LIS B A AR o ki T # * Iml dad

B TR AR 5 R e AR

4.+ P % % : Dade Behring BNII (USA)

% C-reactive protein (CRP) C & & 3-v
1.¥#% %% = /2 : Nephelometry &+ 4§ /%
2. 5 RIL

EAACEF Y 0 AL F o RRA ST RER R o
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o FeF R LA s AR E o TRAF 5 4 g AL E L
R Pk A RS  STETk i B R Y AP M o ek
vt o ARts e sk R iR AR TR RE R % o
3.tk B -

CardioPhase hsCRP :

CFRER EFHRFMER 7 2037 CF B0 Tl
PRI NROF R F AR RIF DR T o AR R L
* Behring B3 ki RZEFREPITFTREER -
*& % 1 5x5ml CardioPhase hsCRP

1X5ml N Supplementary Reagnet/Precipitation

4 4P| ik % : Dade Behring BNII (USA)

sk white blood cell (WBC) v n Zf3tdk
&3> % 0 pFo R ATR
2.9 % R IE
WBC/BASO % 47 ¢ i ¢ > faf2 7% STROMATOLY SER-FB
o IR ] R 2 S 2 % R0 ) = Ghost cell° Basophil
AEFERAM > B AW L IR AR o % Al e ik
# (Flow Cytometry Detection method ) » ‘w?% & ¥ i i Flow

sell » I 14 4F b4 56 BB 53l i chdn?e > i@ & 4w fgpt £ (Forward
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scatter ) % RlAxpt £ (Side Scatter) > |z § & 2 gyt K A 45
PR RER s & e kA2 £ B 7 1@ Total WBC el £

3.3 Bl &k ® : Sysmex X, XE2100(Japan)
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