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 OE: BW: MRSATEEmER (MCFA) ¢ RS =8 (TG) & FRRAKFHEEMRE
G2 B & (HDL-C) fifsRe % h, Hik: RAXERAGE RSB E, ¥ 112 458w =6 hn &%
%ﬁ%M@A&M@Q(Mﬂ)#%k%h%&(MM) Mg (LCT), & A4 HDL-C ik &
#HATIE (<1.04mmol/L), ¥ (1.04 — 1.54mmol/L) . % (=1.55mmol/L) K-F 4 &, #5414 8 IEAEA
¥, EBHHEARAHEAET (25~30 £/A/8), Aﬂﬁﬁh%&mﬁsﬂé,ﬁ%ﬁ%ﬁ%%éﬁmi
AR S2E B (TC), TG, HDL-C, 1&% Z s & 2 B 88 (LDL-C) . # A5 %& & Al (ApoAl). ApoB,
ApoA2. ApoC2. ApoC3 % ApoE, ZESR: 3 43H 24 ¥ 101 4], LCT 4150 4], MCT #1851 4], 3 HDL-C ;& &
5 EE AABER B, FHEIRREFEXRFRERZIFREREEAN, EHHABRHLEFNE 2
F (P>0.05), 4&7K-F HDL-C #) MCT 2AABERF 5 45 % B 69 TG, LDL-C. ApoB R B 2 Z4&F LCT 48 (P <
0.05), HDL-C 3 & #= HDL-C/LDL-C. (ApoAl + ApoA2) /ApoB 2% & F LCT 4 (P <0.05); #7K-F HDL-
CABERABATHAN YR EFRZF (P>0.05), FiL: SLBLFMHT, MCT THAKSE TG & FF K -F
HDL-C A g R E, RELEEEG. BEROKT,

KR : PR, REBHER; HEhE; HEEEES; REED

Effects of medium-chain fatty acid on lipid metabolism in
hypertriglyceridemia subjects with different levels of HDL-C

Liu Ying-hua Yu Xiao-ming Zhang Rong-xin Zhang Xin-sheng Zhang Yong

Wang Jin  Xu Qing Yang Xue-yan Liu Zhao Xue Chang-yong
( Department of Nutrition, Chinese PLA General Hospital, Beijing 100853, China)

Abstract: Objective To investigate the effect of oil with medium-chain fatty acid (MCFA) on lipid metabolism
in hypertrigliceridemia patients with different level high-density-lipoprotein cholesterol (HDL-C) . Method A doub-
le blind clinical trial was carried out and 112 subjects with hypertriglyceridemia were enrolled and were randomly divid-
ed into two groups, MCFA oil (MCT) group and long-chain faity acids (LCFA) oil (LCT) group. In both groups,
subjects were sub-divided by initial HDL-C concentration, < 1.04mmol/L (low level), 1.04 — 1. 54mmol/L ( nor-
mal) and =1.55mmol/L (high level) . All subjects were requested to consume 25 —30 g of the oils daily and main-
tained a fixed level of energy intake and exercise. At the very beginning and 8th week of the experiment, blood samples
were collected, and the levels of total cholesterols (TC), triglycerides (TG), HDL-C, low density lipoprotein cho-
lesterol (EDL-C) , apolipoprotein A1, B, A2 C2, C3, E were measured. Results 11 subjects were excluded be-
cause of various reasons, and 101 subjects were included. There were no significant differences in sex, exercises, en-
ergy and protein, fat, carbohydrate intake daily (P >0.05) . The subjects with low HDL-C consuming MCT demon-

strated significant decreases in the levels of TG, LDL-C, ApoB and significant increases in the levels of HDL-C
HDL-C/LDL-C, (ApoAl + ApoA2) /ApoB as compared with that of consuming LCT (P <0.05), while the subjects
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with high HDL-C had no differences in all index between two groups (P >0.05) . Conclusion MCT may reduce the

concentration of TG and improve the levels of lipoprotein, apolipoprotein on hypertrigliceridemia patients with low level

HDL-C.

Keywords: medium-chain fatty acid; long-chain fatty acid; hyperlipemia; high-density-lipoprotein, apolipopro-

tein
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4mmol/L HDL-C 1. 04 ~1. 54mmol/L HDL =>1. 55mmol/L
Index MCT diet LCT diet MCT diet LCT diet MCT diet LCT diet
#3(M/F) 7/4 7/2 18/11 21/10 8/3 6/4
S8 (k) 7442.08 +447.27 7243.97 +587.35 7441.20 +785.88 7397.23 £522.50 7326.64 +395. 05 7367. 40 £548. 19
BAR(9) 62. 07 £9. 07 59.84 +4.78 60. 91 £6.97 61.0845.65  64.05+7.50  61.49 =4, 91
FERH (9) 51.24 +5.36 51.16 +3.55 50. 94 +5. 23 51.81+3.33  53.99:4.41 52622 63
BKAY(g)  252.32:18.6 249 +33.8 251.86+14.62  253.44+26.65 243.46+12.95 251.55+26. 42

= ER[E) (min) 120. 53 +25. 66 119.5 +23. 02 122.81+19.85  126.32+23.29 126.18 +14.63 106. 24 +25. 07

2.2 IMiEASRBIHERR AR TG B35 T W (P <0.05), HDL-C LAJ% HDL-

W12 2 FiR . IGKOF HDL-C (f MCT 41 A e | &/MOL-C BEFE (P<0.05), jfif LCT 41 AH#f TC
SELs AT TG LDL-C JeJ B 6 LCT 4 (P < | WETHE (P<0.05), HDL-C/LDL-C B FF (P
0.05), HDL-C ¥ F1 HDL-C/LDL-C &2 Ler | <0-05)5 #/KF HDL-C g MCT A ARE{L TG $& 45
4l (P<0.05); k% HDL-C iy MCT 4L ARERFsy | 27 PFE (P<0.05), LCTALARETC, T CH@ %
JKF HDL-C A BEA 45 57 LU J2 ABE ALT. AST 4547 HITAEAR I S AT AN 9T 8 T b iR i H k22 5

P S LR (P>0.05), a4 AfEs | (P>0-05).
FEI S SR TF R e, {7k HDL-C f9 MCT

%2 FEKFEHDL-CHMAEHEWL (x+s)

HDL-C <1. 04mmol/L HDL-C 1. 04 ~1. 54mmol/L HDL=1. 55mmol/L
Index Week

MCT diet LCT diet MCT diet LCT diet MCT diet LCT diet

TC(mmol/L) 0 4.75+0. 26 4.8+0.74 5.33+0. 88 5.34 +0. 92 5.45 +0. 42 5.58 +0. 51

8 5.08 +0. 65 5.39 +0. 38* 5.35+0. 81 5.71 +0. 9* 5.36 +0.57 5.6+0.76

A 0.32+0.74 0.59 +0. 55 0.02+0.47" 0.37+0.52 -0.09 +0. 46 0.02+0.83

TG(mmol/L) 0 2.87 +0.77 2.84 +£0.97 2.64+0.9 2.64 0.7 2.6 +0.69 2.61+0.6
8 2.11+0.75* 3.07+£1.29 2.15+0.83 ** 3.11 1. 24*% 2.14 +0. 80 2.75+£0.93

A -1.14+1.33" 0.22+1.3 -0.49+1.06" 0.47 +1.03 -0.54+0.73 0.14 +0. 63

HDL-C(mmol/L) 0 0.98 £0. 07 0.99 £0. 09 1.3+0. 11 1.31+0. 11 1.61+0.08 1.63 +0.08
8 1.13+0.2* 0.97 +0.1 1.32 +0. 18 1.29 +0. 27 1.63 +£0. 26 1.53 +0. 16
/ 0.15+0.18" -0.02 +0. 04 0.02 0.2 -0.02 +0. 22 0.03 +0. 28 -0.10+0.15

LDL-C(mmo/L) O 2.69 +0. 69 2.64 +0. 54 2.94 +0.67 2.92 +0.63 2.54 0.3 2.51+0.7
8 2.32+0.37" 2.99 +0.44 3.03+0.75 3.2+0.73* 2.47 +0.3 2.82 +0.54

/ -0.37+0.62" 0.35 +0. 46 0.09 £0. 52 0.29 +0. 65 -0.07 +0. 33 0.31 +0. 68

HDL-C/LDL-C 0 0.38 £0. 10 0.39 +£0. 10 0.47 £0.12 0. 46 +0. 08 0.64 +£0.07 0.71£0.25
8 0.49 £0.17 ** 0.34 +0. 09* 0.47 £0. 16 0.43 +£0. 15 0.67 £0. 16 0.53 +£0. 10
/ 0.10+0.15"* -0.06 +0. 06 0.00 £0. 12 -0.04 £0. 15 0.04 +£0. 18 -0.17 £0.24
ALT(U/L) 0 29. 87 +6. 53 29.03+13.07  25.63 +16. 84 26.17 £9.19 26.92 +16. 2 27.41 £24. 21
8 26.91 +6. 91 28.02+17.95 26.69+17.52  31.02+17.67 26.65+10.55 27.68+13.34

4} -2.96 +5.78 -1.01 +£14. 92 1.05+7.09 4.85+16 -0.27+£19.43  0.27 +14.93

AST(U/L) 0 20.84 +4. 71 22.07 £4.2 23.99 9.2 21.37 £5.48 25.27 £10. 82 25.43 +8.74
8 19.57 +4.72 21.78 £8.75 22.43 £9.27 23.19 £6. 99 22.93 £14.37 25.99 +7.94

A -1.28 +4.99 -0.29 9. 47 -1.56 +7.53 1.82+7.46 -2.35+18.69 0.56 +4. 32

4. 8 week value minus 0 week; * compared with LCT P <0. 05;* compared with 0 week

) —|
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2 3 frzR, fK/KE HDL-C #y MCT 20 A\ BEAF
FEEE R AT ApoB YR B (K F LCT 41 (P <0.05),
(ApoAl + ApoA2) /ApoB W 3 @ T LCT 4 (P <
0.05) ; 7K HDL-C 1) MCT 2 A BERFFT 45 B 10
ApoB. ApoC2., ApoC3 ¥k JF i Z KT LCT H (P<
0.05), (ApoAl + ApoA2) /ApoB B & T LCT 4
(P<0.05); F57KF HDL-C A BEA-T0 5 4% LA 2 A B

& m 151=mapwummmmm
F 9 -..__:..-r

ApoE FEbRMZH [R] 45 T . F 22 5% (P >0.05), [A]
—NHE 8 JH B 5 WS aR e LR, HhoKF
HDL-C ) MCT 20 AHE{L ApoC2 f5H5 .3 FFE (P <
0.05), LCT 41N ApoB, ApoC3 KERE T (P
<0.05), (ApoAl +ApoA2) /ApoB BFE FFE (P <
0.05) ; HABFEHRLL B AR, 5 /K-F HDL-C AHE45 5
TEARIT SR A 9T 8 JH I L #5340 W k25 7 (P
>0.05),

®3 AEKFEHDL-CEMBFHEEAMHEL (x5)

HDL-C <1. 04mmol/L

HDL-C 1. 04 ~1. 54mmol/L HDL=1. 55mmol/L

Index Week
MCT diet LCT diet MCT diet LCT diet MCT diet LCT diet
ApoA1(g/L) 0 0.9+0.15 0.92 £0.12 1.14 0.2 1.15+0. 26 1.28£0.19 1.26 +0. 26
8 1.05+0.24 0.93 0. 16 1.2+0.21 1.16 +0. 26 1.34£0.25 1.23+0.19
/ 0.15+0. 33 0+0.23 0.06 +0.22 0.02£0.3 0.06 +0. 26 -0.03 £0.24
ApoB(g/L) 0 1.13+0.19 1.12+0. 14 1.17 £0. 22 1.17 +0. 26 1.15+0. 16 1.16 +0. 09
8 0.96+0.13" 1.24 £0. 16 1.15+0.24 " 1.29 +0. 24* 1.14 £0.18 1.16 +0. 16
/1  -0.17x0.26" 0.12+0.16 -0.02+0.22* 0.13+0.22 -0.01 +0.26 0+0.19
ApoA11(mg/dl) 0 28.16 +3. 08 28.65 +2. 65 31.23+3.74 31.97 +4. 42 33.55 +3. 82 33.92 +3.72
8 29.79 +2.55 28.78 +4.3 31.83+4.29 31.99 +5. 05 35. 39 +4. 58 32.99 +6. 08
A 1.63+4.6 0.13+4.48 0.6 £5.12 0.02 £5.02 1.84 +3.04 -0.93 +4.52
(ApoA1 +ApoA2)/ApoB 0 1.07 +£0.23 1.08 +0. 18 1.27 £0.25 1.31+0.37 1.42 +0.18 1.39 £0.24
8 1.33+0.27 " 0.99 0. 18 1.38+0.36" 1.18 £0. 27* 1.52 +0. 34 1.37 £0. 21
/1 0.27+0.40*  -0.10£0.22 0.10+0.38*  -0.14+0.27  0.09 +0.39 -0.03+0.30
ApoC2(mg/dl) 0 6.1+2.2 6.05+1.71 6.56 +1. 66 6.59 +1.99 6.02 +1.07 6.06 +1.21
8 5.6+3. 14 6.19 £2. 31 5.71+1.81* 7.15+2.8 5.69 +2.24 6.16+1.73
/ -0.5+1.56 0.13+1.1 -0.85+1.38" 0.56 £1.5 -0.33+1.85 0.1+1.04
ApoC3(mg/dl) 0 12.85 +3.57 12.63 3. 31 12.8 £3.5 12.99 +2. 65 13.84 £2.26 13.25 +2. 49
8 12.15 +5.65 13.13+4.64 11.41+3.69* 14.85+4.00 12.52+2.98 15.43 +6. 17
A -0.7+3.76 0.5+2.68 -1.39+3.7" 1.86+3.72 -1.32+3.24 2.18 £4.87
ApoE(mg/dl) 0 5.4+2. 36 5.5+1.46 5.45+2.17 5.44 +2.03 5.25+1.15 5.24 £1.28
8 4.97 £1.75 5.83+£1.63 5.21£1.64 5.79+1.98 5.09 £0.77 5.65+1.28
VA -0.43£1.43 0.34 +£1.61 -0.24+1.9 0.35 +2. 05 -0.16 0. 84 0.41 +1.42

/1. 8 week value minus 0 week; * compared with LCT P <0. 05;* compared with 0 week
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Vi B D5 18 803 v TS ek e BT AR B B 3
C57BL/6J /DMEINE & A K i 1EH

XzEE Kk sk TEEA KIEE B K E OB HEE KEMR EKBE
(FRAZE R BEBEE 78, dbnt 100853)

 E: BWM R PERESR (MCFA) st B4R i Kk MR A6 CSTBL/6] /I K e i Fo BT DE S
Bk Hra, FiE K EBI 36 2 CSTBL/6] Mt s R BEALS 2% MCFA + H 548, 4% MCFA + & i
tfe 4% ¥ s As B (LCFA) + Z54n3 48, "249 16 A, & 5235 5F 36 R CSTBL/6J Akbh s AR 47 & M543
#, FAS 2mg/kgMCFA 40, 4mg/kgMCFA 284 4mg/kglL.CFA 28, #F 2 A, KM Asa L4 R, 0T
DRARE, RIEMERTEE, WD RbFFRTBREEORFO TR, ER KHAFRTLE R, 2%MCFA
WO RAE, WERABRRBVKAETRANNEE, oFdm =8 (TG), B (TC)., K% EKE& g i E 5
(LDL-C) RF¥2F/&TF LCFA A (P<0.05), & EENKEGRESR (HDL-C) & HDL-C/LDL-C i % %
HTFLCFA L (P<0.05), 4% MCFA L) Rk £, MWERABARBAEANEETZE/K T LCFA 4 (P<
0.05), AFIEAL EBAEEE Al (ApoAl) K-FBXFH T LCFA 4 (P<0.05), BHAF L R, 1KF & MC-
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Abstract: Objective To investigate the effects of medium-chain fatty acid (MCFA) on serum and liver lipopro-
tein in C57BL/6] fed high fat diet for short and long duration. Methods 36 male C57BL/6] mice were divided into 3
groups randomly, i. e. , 2% MCFA, 4% MCFA and 4% long-chain fatty acid (LCFA) group, and were fed high fat
diet for 16 weeks. Another 36 male C57BL/6] mice were fed high fat diet and divided into 3 groups randomly, i. e. ,
2mg/kg MCFA | 4mg/kg MCFA and 4mg/kg LCFA. The fatty acids were orally administered once a day for 2 weeks.
Body weight, epididymal fat pad and liver, the level of lipoprotein in serum and liver in the C57BL/6] mice were

measured. Results In the long duration experiment, body weight, epididymal fat pad and liver weight, serum




