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[ ABSTRACT] Aim To explore the effects of oral faity loads with different ratios of saturated, monounsaturated and polyun-
saturated fatty acids on the metabolism of postprandial triacylglycerol in triacylglycerot rich lipoproteins (TGRL) and to find a suit-
able fatty acid composition ratio used in the oral fatty load. Methods The oral faity loads with three different fatty acids ra-
tios (1: 101, 1 1.7 1.2 and 1: 1. 7 2. 3) were carried out in 28 type 2 diabetic patients.  There were 9, 9, 10 patients in the
group I: 1: 1, 1 1.7 1.2 and 1: 1. 7 2. 3, respectively.  All the patients were matched for sex, body mass index and age.
Plasma were obtained before and 2, 4, 6 h after the fatty load. TGRL were subfractioned to Sf~ 400, Sf60~ 400, Sf 20~ 60
and Sf12~ 20 fractions by cumulative floatation in a density gradient from plasma. The whole plasma triacylglycerol (TG) and
TGRL subfractions triacylglycerol were determined. Results The postprandial TG peak value of the total plasma TG and TG
in four subfractions of TGRL as well as the total TG, Sf> 400 TG and Sf 60~ 400 TG average concentration in all groups were sig-
nificantly higher than fasting TG, respectively (P< 0.05). The total plasma TG in group 1: 1 1 peaked at 2~ 4 h after the fatty
loads, in group 1: 1.7: 1.2 at 4 h but in group 1: 1.7: 2.3 at 4~ 6 h.  Sf> 400 TG peaked at 2~ 4 h after the fatty loads in
both group 1: 1: 1 and group 1: 1. 7: 1.2 but 2~ 6 h in group 1: 1. 7:2. 3. Increment of total plasma TG at 2 h was significantly
higher in group 1: 1. 7 1. 2 than in group 1: 1. 7:2.3.  (P< 0.05), increment of postprandial average concentration of triacylg-
Iycerol in Sf12~ 20 TGRL was significantly lower in group 1: 1. 7. 1. 2 than in group 1 1: 1 and group 1: 1.7: 2.3 ( P< 0. 05) .
MUFA/PUFA was the important factor influencing the increment of the whole plasma triacylglycerol at 2 h after the fatty load.
MUFA/SFA was the important factor influencing the increment of postprandial average concentration of the whole plasma triacylg
leycerol.  The whole plasma triacylglycerol was determined by Sf> 400 triacylglycerob rich lipoproteins triacylglycerol. Comr
clusions The data showed that the fatty meals with different fatty acids composition ratios led to the different patterns of the whole
plasma triacylglycerol and to that of TGRL triacylglycerol. ~ An oral fatty load with a dietary fatty acid composition ratio of 1: 1.7
2 1.2 could be used in postprandial lipemia and TGRL study.
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*1. ZTEMRRMED
R4 AT LE B3 H = ER7k T
Table 1.  Total triacylglycerol and triacylglycerol in TGRL

MEEEREHH=EEREERR

subfractions in fasting and postprandial plasma(; *5).

e H| L7 1.2 1:1.7:2.3

(n=9) (n=9 (n=10)
Fasting TG
Total TG 1.73£0.94 1.56 %0. 38 1.55%0.52
St> 400TG 0.59 %0. 54 0.54%0. 40 0. 42 0. 59
Sf60~ 400IG 3.42%3.03 3.25%2.19 2.40%1.84
Sf20~ 601G 1.99 £2. 02 1.70 1. 22 1.63%1.44
Sf12~ 201G 0.18%0. 10 0.30%0. 15 0.20 %0. 17
Postprandial peak value
Total TG 5.2112.25"  7.25%3.18° 7.10%3.65
St> 400TG 8.50t4.08"  10.50%t4.35>  8.74£4.55"
Sf60~ 4001G  7.52+3.70"  6.94F4.55"  6.24%3. 01"
S20~ 601G 0.6110.40°  0.84%0.50°  0.54%0. 44"
Sf12~ 20TG 0.42%0.31*  0.42%0.19*  0.40 *0.22"
Postprandial average concentration of triacylglycerol
Total TG 4.33%2.17°  5.59%2.59°  5.04 £2.47
St> 400G 5.3432.95"  6.79%3.34" 55513, 14
Sf60~ 400TG 5.321+2.36"  5.38%3.27°  4.79%2 30
S120~ 60IG 1.78%1.07 1. 50 0. 81 1.16 20.73
Sf12~ 201G 0.26%0. 16 0.30%0.18  0.30=0. 18"
Area under curve (AUC)
Total TG 23.80F11.30 30.39%12.49 25.85%12. 14
Sf> 400TG 28.22+14.41  39.52%22.74 28.06%14.75
Sf60~ 400TG ~ 29.16%12.66 29.24%16.38 25.39%11.71
S120~ 60IG 10.58+6.26  9.86%6.54 7.27%4. 42
Sf12~ 207G 1.42%0.74 1.87%1.06 1.67%1.07

a: P< 0.05, b: P< 0.01, compared with fasting concentration.

222 BUBRBELFHHZBRHEDS *2
(Table 2) B/~ 1 11 1 TG & J5 0~ 2 h S EIFHE, 2
~ 4h BFEREE 4~ 6 h [AFELFTE; 1.7 1.2
HEJG 0~ 4 h N TG SRIF+E 4~ 6 h TG [ £ 4L [F]
LT 2.34HTG0~ 6h#HFE:TaE. FHEE?2
h Sf> 400TG 2T E, L 1M1 1.7: 1.24 2~ 4

h Sf> 400TG & T+ B f R L, 4~ 6 h [ =28 [m]
P& 10 1.7: 2. 3 41 Sf> 400TG & J5 2~ 6 h Z18 75,
BJG 6 h ik M RAE R Rl 1010 1 A1 170 2.3
HZE )G 0~ 2. 4~ 6 h Sf60~ 400TG tRIETH 5, 2~ 4 h
St60~ 400TG ZBLIRE RN, 1:1.7: 1.2 &5 6 h
P Sf60~ 400TG Tl F E &M K. KHE)F 0~ 4 h
Sf20~ 60TG . FP&E#a#, 4~ 6 h &£ ETH#&H. 111
ARG 0~ 2 h 4ERF&HT Sf12~ 201G K&, 2~ 6 h
Sf12~ 207G T, 11 1.7 1.2 AERKB Y 6 h
Sf12~ 20TG ZEALANK; 10 1. 7: 2. 3 4HAR S5 0~ 2 h Sf12
~ 201G B F 5,2~ 6 h EFAFLE,

2.2.3 Bz b H b =B8R ALay £ A 1:
L7 1.2 HMEETC B/G 2 h #EHERT 10101,
1:1.7:2.3 44(5.37 £3.07 kb 3. 65 £1. 15, 5.37 %3.
07 £t 3.30 £1. 85, P< 0.05), 1: 1. 7: 1. 2 411 3¢ &
TG BJe ¥ aRMNIKEBMEHESET L1 1.1 1.7
$2.3 44(0. 081 0. 12 Et— 0. 0048 £0. 078, 0. 096 £
0.090 tt— 0.0048 0. 078, P< 0. 05) . Hi$ 2(Table
)AL LA 1 1L 7 1.2 3R A TG A I [A]
BN EIG 2~ 4 4h, 1.7 238 A6 h; 11 15 1.
1:1.7: 1.2 41 Sf> 400TG iKW B N5 4 h, 10 1.7
123 HNEJE 6 ho F 1(Tablel) F1 & TG. Sf>
400TGSf60~ 400TG.Sf20~ 60TG Fl Sf12~ 20TG 45
6 h £ T AR (AUC) FIE&H 358 1:1.7: 1. 2> 1:
1.722.3> L1120 1.7:1.2> 10 1.7:2.3= 11 18 1
A 17122 1L E1> L7234 111> 10 1.
712> 101722344 L 1L.71.2> 10 1.7:2.3> 11 It
1 4.

2.3 ZrERLSEYEASH

PLTGRL VU4 P ZH 43 TG % J5 “F- 14 Jah I L i &
(53 F 75 N SE> 400TGres. Sf60~ 400TGres « Sf20~
60TGres Fl Sf12~ 60TGres) N H A&, LLIMLIK & TG
B 5T 1) 0 SN B (TGres) A R AR &, NiAriE N
a= 0. 05, P< 0.05, 138477 F2:

TGres= 0. 763+ 0. 943 Sf> 400TGres (R*ad= 0.
882)

DAAF % % PR 93 93 A% 44 52 76 %0 WHR L B A1
g 7 BR/ YA i 10 R (MUFA/PUFA, MP) . £ AL AN
Jig 07 R/ ML R T R ( PUFA/SFA, PS) B AN AN AR
MR/ 22 /N W A fiE 7 B8 91 (MUFA/PUFA, MP) . =5 i IfiL
B BRI 20 A 2 B 3R TG o H [ = 2 B
JIE £ 1 O ] 1 6 % B S B T B S 16 BR AL
MBABAZE MU ESE 2K LE TC ¥ E
(TTG,) VEJGIMIE 6 h TG P34 15 5 o7 ¥ F&E 384 48 ( iT-
Gres) NIRAS &, NikbriEN a= 0.05, P< 0.05.
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TG,= - 1. 479+ 0. 543 ApoB+ 0. 478MP ( R’ad=
0. 590)

TGres= — 7. 153+ 6.496 ApoB+ 2. 172MS (Rad=
0. 689)

Fz2. BRNLEREHB=FUREHH=FEEEAEHH=EEMREZE.
Table 2. Dynamic metabolism of total triacylglycerol and triacylglycerol in TGRL(; *5).
0Oh 2h 4h 6h

Total TG (mmol/L)
B 1.73 £0. 94 4.18 £1.39° 4.89 £2. 56 3.9212.80
LL71.2 1.56 %0.38 5.21%1.42° 6.94 £3. 17° 4.87%3.29°
1:1.7:2.3 1. 55 £0. 52 3.62%1.13¢ 5.59 3. 36° 5.50£3. 84*
Sf> 400TG(mmol/LL)
LIl 0.59 %0. 54 5.46 £3. 93 6. 16 4, 25° 4.40 4. 75
1.7:1.2 0. 54 £0. 40 7.20 3. 50 7. 65 t4. 59* 5.52%6.09*
11.7:2.3 0.42%0.59 5.3912.95° 5. 60 3. 40° 5. 67 16. 02°
S160~ 400 TG( mmol/L)
LI 3.42%3.03 4.9912.89 4.80%2. 47 6.15%4.48
L1.71.2 3.2512.19 4.56 £2.53 5.2813.51 6.31%4.59
111.7:2.3 2.40%1. 84 4.30%1.92 4,341 44 5.73 £3.30°
S20~ 60 TG(mmol/L)
LIl 1.99 £2. 02 2.10£1. 81 L.13£1.11 2.12%2.00
L1712 1.70£1.22 1.69 £1.29 1.39 £1.08 1.42%0.77
1:1.7:2.3 1.63%1. 44 1.19%0. 84 0.97 £0. 72 1.31%1.33
Sf12~ 20 TG( mmol/L)
I 0. 18 £0. 10 0.18%0. 11 0.28 £0. 20 0.31 0. 32
£1.71.2 0.30 £0. 15 0.29 *0. 18 0.31%0.22 0.31%0.21
L1.7:2.3 0.20 £0. 17 0.28 £0.25 0.29 *0. 18 0.33%0.18

a: P< 0.05, compared with fasting concentration.
3 3t i

HElCREMNAREEE Hl =M EEO &k H
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~ 20 4 NLAH Ay, € B S 3 T i 107 B AL B EE i 107
B i 2 5] S A8 S v H IR = R E DA & & H I =
REEL A 4 AN 40 43 H v = 8 1928 A0 TR B2 AN [ )
B AR R 1 J5 Rk 3] i R e 7 (B, 47 e v AEL A B A
) Frfmf e . AR R B S AR & S
11 3% 2 =8 . Sf> 400TG 1 Sf60~ 400TG 4 J5 K
Mg B2 T 151, SF20~ 60TG & faaT FFE 1010 1 Fl 1t 1.
7. 2.3 4 Sf12~ 201G & J5#a T L, @4 Sf12~
201G 7EiR 5 A 6 h N JLFEAZE,

Z JLEH s MR A G 6 h A I 3R S H i = g

B JEPIIE R BR E  SAR H 88, 9% mI A Sf
> 400TG 42 5 T35 8 [ MK FE il B, B Sf> 400TG
B 5T YU I BLI BE R B N, e B H i = ER R S
S35 I8 I R PRI B 3 K, s /N B R L 1 AR
W= HE( AR 2 S 2R 8 H i = E ) 32 Bk A
#; MUFA/PUFA WA f# 8% 59% K48 )5 2 h M3 S H
SHEH{E MAS S, MUFA/SFA ] i %% 68. 9% ) If 3¢
SVH I = AR I P88 O R TR A, B TRAE
BN, )5 2 h I 2R H i = R E R S I 2 e
HIH =S8 R R 3 AE 43 3 K, B8 MU-
FA B A Tt % 5 i 5% H b = B8 59 1F H, Higashi
2t 8 NI RAIWE AL I, 5 Wi (SFA N E)
FZELCAT I AH Eb, BEOME o AT 5 25 38 = R G A e B S
2 h I 2 H i = EE R

Sf> 400 V41 4 g 2 B AH 2 T L BERIORE ( chylor
micron, CM), Sf60~ 400 3V £ 43 fig 2% A 4 FR N K
$i VLDL(VLDL1), CM 1 VLDL ) H i = g i & 2
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/NI 44 PR A B B A TR A P R P T v = T
AR L BESSCRL A VIDL FH i = 5 8% 40 i R e
TR AL & P4 R . Cartwright 25 & B
B FEAEFF M (E & r6PUFA) i M 40 2 AN 2 # st
A 5 R 0 i A BORD 43 3B T = B AR T RS
~ 4 h I3 AR AR B H I = S A 1 e i R i
Weia e i L 2R A7, I B IR A7 B K IR SFA <
r6PUFA< MUFA'" . i % 5 i & A I ¥ ( lipoprotein
lipase, LPL) [ f# 8 F £ K (‘& & PUFA) « B I
(B & MUFA) FIERAE (& 2 SFA) B FLEERORL, P f#
SNEHT 20 min Y5 T T K JH R LB SRORE [ A T R
T e AL BE KL, 1HL 120 min J& 3 Fh L BE WOk [
FRTE AR | X 2 R BLAE — R FE P BT AR A B
FORL L LA 1 L7 1.2 IR e A S I s
= HEAN Sf> 400TG iR UER B HF 10 1. 7: 2. 3 I A

Sf12~ 20 Jlg 55 1 AH 24 T 18] %5 B2 I 2 1 (inter-
mediate density lipoprotein, IDL), A& 78— 415 A 9
R 1217 1.2 R ER A4 R LU I 107 # Af 48 J5 Sf12
~ 201G BJ5 S MR EREHE/NT 111 ML
1.7: 2.3 RRWT R A B L g 107 A fif . X — IR P e
¥ % MU ] i 4% 32 g 85 1 ( cholesteryl ester transfer pro-
tein, CETP) (A 224k, g D5 67 17 48 f5 CETP 34 1m,
CETP Al {g#t H =M M\ E B =l iz s
IDL.LDL.

AT EER 3 ANRIM, — 2R R A
L1701, 2 BRl o B G S H i =18 2 h 3 A
J& T35 S IR HE A B B v T B R IR T R A s B
NE s i fr 48, — R MR ER A R b A 10 1. 72 2.3 ig i
fifi G 6 h I3 8 H ik =B A0 Sf> 400TG {754k F
GRS, T e P 2 I 2% s H v =8 A0 Sf> 400TG
TH&G 4~ 6 h CHmEERZELRE, =& 117 1.
2 B AR SB> 12~ 200G & 5 T35 B s N ik

G E B R/ T e A R 7 TR A i B g B 67 A 4
X = AN R I 4156 B R 7 A s LU A [ ) g s 97 A 4
AT I H i = s A, D93 SR AN [F B A R
IO gE R Tl Lk, A 0 R — AR T A B I
iR AG A o AR B F A D9 K FH I 7 B A4 s B 9 1
1. 7: 1.2 fgfs $h e B0t F0 8 s e Mg I E DA % & H i
=g A8 A H I = A B H i = R AR fk i
BH S A B R AR e, R R I PR = A
JEA B NAETE T, BRI A S A S 1E . eAh,
VR BRI L3 B M J R 63 1 7 B A i DA B A 1
S HEWIE N ¥ 3% B PUFA/SFA KT 1Y, B, 3411
IWART DARIAEAE 12 1. 7: 1. 2 VBN g 5 o e ik 56 (6 i
I B AL L L o
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