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BE ZRHEEENET4ARBRIBIEGERGER. BEAXNHEE G ITRS BRI PR, R
BERABAESHEEEMTRYNAST . BIEPIA G ofE NIF, HR- PR PR LR, LN
. 7 350mg/L %) 800mg/L M ENAREXRRF HXRBIYAT 0.99. FEARREHT RUER.E
BEF RS RAERE L EFRERIMER TRITRANM KRS R RRAROER S, RBT

BEF AR .

x®iE Ak, AHESNER BHRAN, BTRMENR, KR

1 HE

WM (Cisions) M o~ TLHRBR(Cs.505) BT
e B8 (EFA, essential fatty acid) .V I & & &
M E K B 4 & 5 (total parenternal nutrition,
TPN), AU EZEORMERRZFHEFRAR,
[t o tH R DA F5 G B BR 6k = (EFAD, essential fatty
acid deficiency). TPN 1 5Y i + & Jg B L% (LCT,
longchain triglyerides) /. H F R & H E¥ B X
EFA, B ERERE VPR S AE B, W7 &) IEE AN FBY
EFAD, HEZBHHE LCT, SR S BM LB
M a6 ZEMME ERAANEBEER EEKH
MEGKF TR, BTRERF MR EFA X
AMBEBIEIRRAR Y LR, 3% F XL
BRO™, R AT T o W S 4T 40 L P B A A B
RARM k.
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2.1 NESEN

HP 5890/5971 |- Bk f X . &34 : HP Ultra-
2(25m X 0. 2mm X 0. 33um), B SYEL AR
5t FTAIRHEY Sigma A7 4.
2.2 dABEMNHHEHE

¥ 4mL M UK REFRFEE L 4°C
T LA 1000r/min #) ¥ 3 B > 10min, ¥ £0 40 M
(RBC, red blood cell ) B {7 pH 7. 6 /) Tris &
WP (RBC : Tris @MW =1: 2, V/V) ,BRRE%,

BEHSTE,E 4CTF LA 1000r/min #Y ¥ & B L
10min, B % F B, UE T RBC, EHE S 3K,
LTI REHIBR K5 FE RBC RE A ML R4 . 6% 5
& RBC E & Tris #1, LN 50%.

RBC B KB BHBIEBHC. H#4CT pH
7.6 BEB Tris ZHBR A B 5K RBC BH P
(RBC * % Tris=1:1.2),18 4 /5% Lk 5min, 7E
4'CF LA 2000r/min %53 B 0> 20min, i £ L E#®
oBEREE. EH4ZE R EFBBERENE
BHENE.
2.3 OHMMIER R RS
2.3.1 HBEABEHERT

B RBC ¥ 1mL, 0 3mL ¥ 45 + HE( ¢
2YREY, &Y 2min; BEKKIA 1mL E45F 1mL
K, 2 HRY 30s. WG FESWM-F Pk
SBRBEFHEXRBHAEIE EHEBFAITKE
.
2.3.2 XEEEEHMT

FBEHER G #®ER(20cm X 20cm), X [ &
F. SRR H 20g BB GESBHEILI ), 240mg
A% R (ROCH,COONa) .

EHBRTRG B - HE o HK: K=80
2261151 3(V/V);

E_HBHERE . Bf7 + F8 : AW + 28
1 K =78:2014:3:0.4V/V) BESBE,S
YRR HE S B OCER T B AT B A
2.4 H¥EPEDRSENSBEHAE

AR 199541 A2 H,BEAB:1995410 13 H
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2.4.1 WREEZKR L8 B 2B K (PE, phos-
phatidyl ethanolamine) o 8 fg Bt f€ % (PC, phos-
phatidyl choline)

1: 1 RRAT-FREEE, A 1 000r/min B 5%
BB D 5min, LRI 3 K, & EBH, BRKBRE
. BN Curvo AR 100pg F11 57 BR-FF B (5 ¢+ 95,
V/V) 10mL, B EE4L )5, ¥ K Bl i 90min, ¥ H1J5 A
EORERBHRTERGE 3K, A Cu. JEARR,
BERBRER £ 4CTRE.

2.4.2 AMEHAH
HP-SRBAMN B ARK, AHRE I 601 1,

\
KERTER Y 0. 25MPa, AT 60°C,F¥4E 2min; B

20°C/min EZEFAFE 170C , £ % 3min; BLL 3C/

3C
min # H E F+ F 228C, & # 3min, 3t iE f7
32. 83min, TR BV HERERTIE] 0. 2min, RESRHERERT

G4 &Somin STH NI AR LRI T HY 17y i,

RAECHERE, R 1L,
2.5 ThHhad
10 F# HEdE Wistar KRB EEZEB 2Rz T

-

HHERE. K.

NS 4 (4 B # K 4): 0.9%NaCl L
330mL/kg. dfFSEBRBKER A , B HIK R .

LCTH (K& RRA) . TPN itk P B 10%
Intralipid ERI R AR A ARG 30%FE R T &K
*.

MCT/LCT A (P #IEMBA) : TPN ik
B 10%Lipofundin MCT/LCT(BE NI BT H R
28], HHF MCT 5 50%,LCT (5 50% )4 30 % &
EEABRF.

GS H(MBW4E) . TPN A FRELh &

At dbe A= ¢t b =
*v%m HFE B D o

ER5itie

AARRREGSRNAREAEIRALA 1,

4R AR PE #1 PC B B I BE SOM G A LA 2
FIE 3. PE Rl AMA A% 1,PC RITEA
R E3E4L 3% 2,PC Je s b 3 i AR Ak 3% 3. AR RS

LHREE, 40 FKRBNA 5 4. MASERUERENFEE R MEERIKAT
Sham S (BFARLD ABMIKEILG, RIEH, 099, RHRE Y 350~800mg/L .
%1 RERZBERAEDEDHBRGTL
Table 1 Changes in major fatty acids (%, total) of erythrocyte PE in rats

Group 12: 0 14: 0 16+ 0 18 2 18:1 18: 0 203 4
Sham 2.3£0.4 2.8+0.4 15.5+1.0 9.5+1.0 16.240-8 16.9%+1.1 36.7+1.3
NS 2.0£0.5 2.7+0.5 15.8%x1.2 9.6+1.3 16.7%+1;..2 17.2%1.7 36.0%1.6
LCT 1.74£0.22  2.5+0.2 15.5+1.5 9.5+1.7 16.5+1.7 17.8+1.5 36.6%1.4
MCT/LCT 3.240.6%% 0.440.22% 15.741.1 9.0%+1.0  15.94+0.8 16.2+1.1 36.1%1.3
GS 2.5+0.3Y 3.0%+0.3¢ 16.1+0.8 8.340.8V% 17.54+1.1Y 17.14+1.1 35.7£1.9

1) 5 Sham 4 H.3% (compare with Sham), P << 0. 05; 2) 45 Sham %4 H,$% (compare with Sham), P <0.01; 3) 5LCT 4
t 8 (compare with LCT), P < 0. 05; 4) 5 LCT 4 K, ¢ (compare with LCT), P < 0. 01,
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Table 2 Changes in major fatty acids (%, total) of erythrocyte PC in rats
Group 12:0 14: 0 16: 0 181+ 2 18:1 18+ 0 2014
Sham 1.4+£0.3 2.33+0.3  41.7+0.8 18.3+1.02 11.2+0.8Y 14.1£0.6 11.2+0.8
NS 1.31+0. 4 2.44+0.2  40.9%2.0 18.740.7” 10.8+0.8Y 14.6+0.4 11.3+£0.9
LCT 1.3%0.3 2.5+0.5 41.4%1.8 22.7+1.2 10.3+1.2% 15.0+1.4 6.8%1.8
MCT/LCT 1. 440.3 2.4+£0.4 40.94+1.8 18.3+1.79% 11.14+1.29 15.14+1.3 10.9+1.8
GS 1.4£0.4 2.3%£0.3  39.7+1.5" 17.040.92 14.6+0.8 13.940.7 11.041.02

1)5 Sham A H.$% (compare with Sham), P << 0. 01;2) 5 LCT 8 ¢ (compare with LCT), P < 0.01; 3) 5 GSAHK
$ (compare with GS), P < 0.05; 4) 5 GS 4 . (compare with GS), P < 0.01.,
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Table 3 Fatty acids ratios in erythocyte PC

Group 18:1/18: 0
Sham 0. 8140.07
NS 0.7540. 07
LCT 0. 690, 09V
MCT/LCT 0.74%0.08 0.6040. 09
GS 1. 06+0. 10 0.6540. 08

1) 5 Sham 4 H. 3¢ (compare with Sham), P < 0. 05;
2) 5 Sham £ K. 8! (compare with Sham), P < 0. 01,

201 4/18+ 2
0.6140.07
0. 6040. 07
0. 0610. 082
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Fig-1 Two-dimensional thin-layer chromatogram
of the total lipids on erythrocyte membranes
1. PC, 2.PE, 3. B§§E® (PA, phosphatidic acid), 4. B}
5 Bt 22 & BR (PS, phosphatidylserine), 5. ML 8B g
(SM, sphingomyeline), 6. £L 40 %% ¥ A5 (GL, globo-
side), 7. L & (point of sample loading),
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Fig. 2 The gas chromatogram of fatty acids

in PE on erythrocyte membranes
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Fig. 3 The gas chromatogram of fatty acids

in PC on erythrocyte membranes
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Study on the Effect of Lipid Emulsion on the Metabolism
of Polyunsaturated Fatty Acids in Rats for Total Parenteral Nutrition

Zhao Yulan, Li Nan, Tang Yun* and Gu Zhuoyun*
(Center of Instrument, 'Department of General Surgery, General Hospital of Chinese PLA, Beijing, 100853)

Abstract A method for the determination of polyunsaturated fatty acids in erythrocyte membrane phospho-
lipid by chromatography was established. At first two-dimensional thin-layer chromatography on silica gel G.
was used for extraction and purification of lipids from biological materials. Blood samples were collected and
centrifuged at 4°C. Plasma and white blood cells were removed and RBCs were washed with a Tris buffer at
pH 7. 6. Membranes of RBCs were obtained through osmosis. Membranes were precipitated after centrifuga-
tion at 4°C. Lipids of all RBC membrane fractions were extracted with chloroform ¢ methanol (1 : 2, V/V ).
The neutral lipids, phosphatidyl choline (PC), phosphatidyl ethanolamine (PE) were separated by TLC us-
ing home made plate. Each plate contained 20g silica and 240mg ROCH, COONa and was developed two di-
mension ally. The phospholipid fraction was identified after comparison with a standard of phospholipids vi-
sualized by treated with iodine vapors. Phospholipids were transmethylated with methanol ¢ chloroform(1 ¢

1, V/V )and then they were methylesterified in sulfuric acid : methanol(5 : 95, V/V ). Capillary gas chro-
matography was applied to determine various fatty acids. Initial column temperature was 60°C and held for 2
minutes, followed by a increase rate of 20°C /min until 170°'C. After 3 minutes at 170°C, the temperature was
programmed to 228°C with 3'C/min, and held for 3 minutes. With C,;,, as an internal standard, the fatty
acids in lipid emulsion on the metabolism in 40 Wistar mouses were assayed. A good linear relationship of
standards was found in the range of 350mg/L to 800mg/L. All the coefficients of correlation were larger than
0.99. It is a sensitive, stable and relatively rapid method. Our results showed that the beneficial effects of
TPN (total parenternal nutrition) with MCT/LCT (middle-chain triglyerides/long-chain triglyerides) were
exerted in polyunsaturated fatty acids metabolism.

Key words chromatography, total parenteral nutrition, lipid emulsion, polyunsaturated fatty acids, rat
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