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Only a few studies have been published on the postprandial effects of different fatty acids in obese
subjects. Therefore, the present study investigated the effects of three test meals containing palm
oil (PO), lard (LD), or puff-pastry margarine (PPM), all normal dietary ingredients, on
postprandial lipid and hormone responses in normal-weight and obese young women. The
study was performed as a randomized, crossover design. The fats differed in the content of
palmitic acid, stearic acid, artcans monounsaturated fatty acids allowing a dietary comparison

of different ‘solid’ fatty acids. The obese women had significantly higher fasting concentrations
and postprandial responses of plasma total triacylglycerol (TAG), chylomicron-TAG, and insulin
compared with the normal-weight women but there was no significant difference in the
postprandial responses between the three test meals. The obese women had fasting concentrations
of leptin four times greater than the normal-weight women. There were no postprandial changes

in the concentrations of leptin. The fasting concentrations of HDL-cholesterol were significantly
lower in the obese women than in the normal-weight women, whereas there was no significant
difference between the two groups in the concentrations of total cholesterol or LDL-cholesterol.
These results provide evidence that obese women have exaggerated lipid and hormone responses
compared with normal-weight women but the different contents of saturatettamimono-
unsaturated fatty acids provided by PO, LD, and PPM have no effect in either group.

Obesity: Postprandial responseTrans fatty acids: Saturated fatty acids

The high prevalence of obesity in the Western world and its be limited to lauric acid (12: 0), myristic acid (14 :0), and
well-documented association with the cardiovascular risk palmitic acid (16 : 0) while stearic acid (18:0) seems to be
factors diabetes mellitus, dyslipidaemia, and hypertension neutral (Hegsteét al. 1965; Grandet al. 1970; Bonanome
represents a major problem for the general health status of& Grundy, 1988; Denke & Grundy, 1992; Storet al.
industrialized countries. Diet therapy, with an emphasis on 1997).
weight control is considered the major intervention to  The responses of plasma lipoproteins during absorption
control the metabolic imbalance and attempt to reduce the of dietary fats have gathered increasing interest due to the
risk of accelerated atherosclerosis. fact that man, by eating regular meals, spends most of the
The dietary treatment of obese persons has focusedtime in the postprandial phase. Plasma total triacylglycerols
on diets relatively high in carbohydrate and low in total (TAG) increase shortly after the first meal of the day and
fat. However, recent studies have reported that high- return to baseline concentrations several hours after the last
carbohydrate diets may cause aggravation of dyslipidaemiameal. Intestine-derived chylomicrons (CM) as well as liver-
in patients with non-insulin-dependent diabetes mellitus derived VLDL, both of which contribute to the postprandial
(Garget al. 1988, 1992; Coulstoet al. 1989). Instead of  responses (Cohet al. 1988g; Pottset al. 1991), compete for
reduction in total fat, several official nutritional recommen- hydrolysis by lipoprotein lipase5C 3.1.1.34) as well as the
dations include reduction of the intake of saturated fatty hepatic receptor-mediated removal of remnants from plasma
acids (SFA) which are known to increase the risk of CHD. (Brunzell et al. 1973; Schneemaet al. 1993). Previous
However, not all SFA are equally cholesterolaemic. The studies have shown that the intensity of postprandial lipae-
serum cholesterol raising effect of SFA in the diet appears to mia, especially the presence of remnant particles, plays an

Abbreviations: AUC, area under the curve; CH, cholesterol; CM, chylomicron; LD, lard; MUFA, monounsaturated fatty acid; PO, palm oil; PPM, puff-pastry
margarine; PUFA, polyunsaturated fatty acid; SFA, saturated fatty acid; TAG, triacylglycerol.
* Corresponding author: Dr A. Bysted, fax+45 4588 6307, email bysted@mimer.be.dtu.dk
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important role in the pathogenesis and progression of leptin increases between 5 and 10 h after short-term over-
atherosclerosis (Grooget al. 1991; Patschet al. 1992; feeding (Kolaczynsket al. 1996@; Joannicet al. 1998; Saad
Karpeet al. 1994). Delayed clearance of the TAG circulat- et al. 1998), and that changing meal time b$ 6 will shift
ing in the blood is therefore associated with increased rhythm by 5-7h (Schoelleet al. 1997). Taking into
atherogenic risk. account that the increase in leptin levels is related to the

The influence oftrans fatty acids in the diet has been insulin fluctuations in response to meals (Laughlin & Yen,
discussed during recent years. Experiments with human1997) we wanted to see whether any increment in leptin
subjects (Mensinlet al. 1992; Nestekt al. 1992; Lichten- occurred up to 8h after the test meals and whether the
steinet al. 1993; Woodet al. 1993; Judcet al. 1994) have responses differed between normal-weight and obese
pointed to an unfavourable effect ¢fans fatty acids on subjects. The fatty acid compositions of the postprandial
blood lipids. An epidemiological study performed by CM lipids were studied to determine if discrimination in the
Willett et al. (1993) showed a relation between intake of absorption or a specific clearing was taking place.
transfatty acids from partially hydrogenated vegetable oils
and risk of CHD.

Several studies suggest that low-carbohydrate, high-fat
diets where monounsaturated fatty acids (MUFA) constitute Subjects
the majority of fat have beneficial effects for patients with

Experimental methods

Seven obese women and eight normal-weight women parti-

non-insulin-dependent diabetes mellitus compared with ~. .
iy . . . cipated in the study. The BMI was used to group the women.
high-carbohydrate diets. The beneficial effects include The normal-weight group had BMI IB-237 kg/m? and

improved glycaemic control (Gargt al. 1988; Rasmussen the obese group had BMI #B-475 kg/n?. The normal-

et al. 1993) and a subdued 24 h ambulatory blood pressure,_ .
L . weight and obese women were well matched for age (mean
(Rasmussemt al. 1993). Christianseat al. (1997) studied 27 (D 2) yearsv. 29 (sp 3) years respectively).

the effects of diets enriched in SFA tansMUFA on the Two women of normal weight used oral contraceptives.

postprandial insulinaemia and fasting serum levels of Th
e . L . ; : . ree women from the obese group were smokers. None of
lipids and Ilpoprotems in obese patients W|th non-insulin- the women was taking any mgdicgtions and none had any
g?ﬁﬁgg:ﬂ;g?%ﬁﬁ;ﬁgtf (')J]hgiggfyndsgft;g]se fgtrg/ Sencehistory of recent intercurrent diseases. There was no evidence

S . ! . S . ._of lipid or thyroid dysfunction or kidney and liver disease. The
acids induced an increase in postprandial insulinaemia . . ,

. X oo . haemostatic variables were in the normal range.

e ot et boorecr oo The Women n he obese oup were cutpatents of he
effect of the different diets on postprandial insulinaemia and ggr?rlr?glrk2g‘écth2twg:§gﬁ?1etrﬁe ?:ﬁtggfl r(')r:J c\:/\?greenshtﬁgggis
an acute effect of the diets following the test meal or even a and personnel at The Technical Univer%ity gf Denmark
combination of these effects (Christiansetnal. 1997). In - . . :
this context it is interesting that recent studies with mouse nafu?retlcolf ?r? ésstvl\jg;e aaﬂl¥h;nfp§)r2)T: golov]:/afg Zp%);gsggq%;t%! e
islets have revealed a higher insulinotropic potency of the Municipal Ethical Committee of Copenhagen and Frede-

transfatty acids compared with thas forms (Alstrupet al. ; : . S
1999). Information about the acute metabolic effect on lipid E(I;ﬁ?;;@{i,oaenmark to be in accordance with the Helsinki-Il

and hormone responses in obese subjects after consumptio
of different types of fat is sparse. Rasmusséral. (1996)
studied the acute metabolic effect on blood glucose and
insulin responses in subjects with non-insulin-dependent
diabetes mellitus after ingestion of SFA ants MUFA The study was performed as a randomized, crossover design
and they found that SFA increased the release of insulin where all women consumed three test meals with palm oil
compared with MUFA. Ingestion dfans MUFA was not (PO), lard (LD), or puff-pastry margarine (PPM). The
studied. test meals were given with a washout period of at least
In the present investigation we compared the acute 1 week. After an overnight fast the participants arrived in
postprandial effects of three normal edible fats used for the morning at the medical clinic where a cannula was
spreads and cooking, differing in contents of 16:0, 18:0, inserted into a vein from which blood samples were col-
andtrans MUFA but containing comparable amountsai$ lected during the day. Following the collection of a fasting
MUFA and polyunsaturated fatty acids (PUFA), on plasma blood sample the test meal was served and ingested within
total TAG, CM-TAG, insulin, and leptin responses in 15min. Blood samples were taken at hourly intervals
normal-weight and obese young women. This is important including at 8 h.
as trans MUFA, present in food products that contain The concentrations of plasma total TAG and CM-TAG
partially hydrogenated oils and ruminant fats, are often were determined before the meal and monitored over 8 h.
substituted for SFA due to their similar physical properties. Insulin concentrations were determined in the fasting state
The comparison between normal-weight and obese womenand monitored until starting values were obtained again
is interesting since the higher TAG levels normally (4h after consumption of the three test meals). The con-
observed in obese subjects might be a result of delayedcentrations of leptin were determined before the meal and
clearing. Previously, some studies have found that insulin after 4h and 8h. Fasting blood samples were also
has a stimulatory effect on serum leptin after 6 h at high analysed to determine concentrations of total cholesterol
physiological concentrations (Malmstnoet al. 1996), that (CH), LDL-CH, and HDL-CH.

Study design
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Table 1. Major fatty acids (g/100g total fatty acids) in palm oil (PO), 18:0, andtrans MUFA) was of the same magnitude. The
lard (LD), and puff-pastry margarine (PPM) total amount of the non-atherogenic fatty acids MUFA

and PUFA) was approximately the same.

Fatty acid PO LD PPM .

The test meal consisted of mashed potato made from
14:0 11 18 0o potato flakes (Pfanni, Pfanni-Werke, Munich, Germany),
ig;?m 4gg Zgg 3g§ skimmed milk (MD Foods, Aarhus, DenmarkQ fat/
18:0 4B 168 2 100 g)), salt, water, and one of the three fats. The meal was
18:1 trans* oz o3 70 served with three pieces of raw cucumber (20 g) and a glass
18:1cist 3809 3912 3108 of artificially-sweetened blackcurrant juice (Cadiso Food
18:2n-6 103 100 145 AJS, Frederikssund, Denmark). It was necessary to use 1g
18:3n-3 07 i 20

potato flakes per 1 g fat to camouflage the taste and mouth

LSFA 4912 439 428 feel of the fat. The water content of PPM was taken into
g'\P"SFF: ﬁ% ‘ﬁg igg account in the preparations.

The participants were given 29 g fatfinody surface area
SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, poly- which gave an energy content d}M\/IJ/mZ (406 kCﬂVI’T?) of
\onsatirated fatty acids. which 30 % came from carbohydrate, 5% from protein, and
+The sum of cis isomers. 65 % from fat. The content of fat accounted for less than

05 % energy in the other ingredients. The average fat intake
was 51 6D 4) g per meal for the normal-weight women and
Immediately after the 4h blood sample was taken an 64 (sD 6) g per meal for the obese women (range 46—58 g

almost fat-free lunch was served as described later. Waterand 56—73 g respectively).
was allowedad libitumduring the 8 h study period. The nearly fat-free lunch consisted of various fruits and a
piece of light crisp bread with salad and tomato. The energy
content of this meal was 435 kJ of which 83 % came from
carbohydrate, 10 % from protein, and 7 % from fatl(g fat).
Three normal edible fats with different fatty acid composi- All subjects received the same amount of food for lunch.
tions were tested in the study. The fats were selected to
allow a comparison of the effect of the two SFA, palmitic
and stearic acid, and ofrans MUFA. The fatty acid
compositions of the three fats are given in Table 1. PO Blood samples were taken into 10 ml vacutainer tubes with
(Aarhus Oliefabrik A/S, Aarhus, Denmark) is used as an EDTA to give a final concentration of 1 ml EDTA/I. Plasma
ingredient in industrially produced edible fats such as was separated by centrifugation (15§)Gor 15 min at room
margarines. LD (Raffinol, Copenhagen, Denmark) is used temperature. The TAG-rich CM were isolated by layering a
for deep-fat frying, and PPM (Danisco, Grindsted, NaCl solution of density @04 g/ml on top of plasma
Denmark) is used for baking of Danish pastries. PO differed followed by centrifugation (27 009, 1 h, 15) in a Sorvall
from LD and PPM in its high content of palmitic acid and centrifuge RC5C (Du Pont, Stevenage, Herts., UK) SS34
LD differed from the other two fats in its content of stearic rotor. The CM were obtained by removing the top layer
acid. However, the total content of ‘solid’ fatty acids (16:0, from the tube.

Test meals

Isolation of chylomicrons

Table 2. Fasting and postprandial responses of plasma triacyglycerol (TAG), chylomicron triacylglycerol (CM-TAG), insulin, and leptin in normal-
weight and obese women consuming test meals with palm oil (PO), lard (LD), or puff-pastry margarine (PPM)*

(Mean values and pooled standard deviations for eight normal-weight and seven obese women)

Normal-weight Obese
Pooled Pooled Group
PO LD PPM SD PO LD PPM SD effect?
Fasting TAG (mmol/l) 085 081 005 032 137 123 166 088 P <0001
Fasting CM-TAG (mmol/l) 003 003 04 01 0m8 008 o2 006 P <0001
TAG incremental AUC (mmol [h/l) 2[43 233 199 133 338 302 4[23 103 P<0MD1
CM-TAG incremental AUC (mmol th/l) 180 132 132 0Tl 211 2(32 2B5 109 P<o001
TAG yax (mmol/l) 0581 063 0B8 035 07 0099 105 058 P <002
CM-TAG yax (mmoll) 0034 0142 0034 021 0B4 067 03 0036 P<o0D01
TAG Tuax (h) 115 15 188 0B6 2014 187 157 0095 NS
CM-TAG T yax (h) 188 2[00 2[00 0B8 186 187 1587 0092 NS
Fasting insulin (pmol/l) 41 27 19 26 112 105 128 66 P <0001
Insulin incremental AUC (pmol [h/l) 168 209 213 115 749 500 512 501 P< 0001
Fasting leptin (ng/ml) 13 10 11 7 41 42 45 15 P< 0001

TAG incremental AUC, incremental area under the postprandial TAG response curve; CM-TAG incremental AUC, incremental area under the postprandial
chylomicron TAG response curve; TAG yax, maximum postprandial TAG concentration; CM-TAG yax, maximum postprandial CM-TAG concentration; TAG T yax,
time to the first maximum postprandial TAG concentration; CM-TAG T yax, time to the first maximum postprandial CM-TAG concentration; insulin incremental AUC,
incremental area under the postprandial insulin response curve.

*For details of test meals and procedures see pp. 470-471.

T Group effect, differences between normal-weight and obese women tested in the split plot design as described on p. 473.
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Fig. 1. Plasma triacylglycerol (TAG) and chylomicron-TAG responses (0—8 h) to test meals containing (a) palm oil (O, @), (b) lard (A, A), and (c)
puff-pastry margarine (CJ, B) in normal-weight (O, A, 0J) and obese (®, A, B) women. Values are means with standard deviations represented by
vertical bars. For details of test meals and procedures see pp. 470-471.

Analytical methods detector. An SP2380 capillary column (30 m, i.d3Dmm,
02 wm film; Supelco, Bellefonte, PA, USA) was used. The

Lipids were extracted from the CM fractions with chloro- inlet pressure of the carrier gas (He) was 76kPa. The
form—methanol (1: 1, v/v), dried with N&Q,, filtered and temperature was maintained at 256r the injector (split
subsequently saponified withBM-NaOH in methanol and  mode) and 260for the detector. The initial oven tempera-
methylated with BRin methanol (140 g/l) in the presence of ture was 140 The temperature was raised to 1602°/min,
hydroquinone (@ g/l methanol). The fatty acid methyl then held constant for 2min and finally raisedn3in to
esters were extracted with heptane and analysed by GLC20C, where it was unchanged for 5 min.
on a Hewlett Packard 5880A instrument (Palo Alto, CA, Peaks were identified using fatty acid methyl ester
USA) equipped with an autosampler and a flame-ionization standards (Nu Chek Prep, Inc., Elysian, MN, USA) and
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qguantified using heptadecanoic acid (17:0) as internal AUC values) a split-plot structured analysis (variables:
standard. The major fatty acids in the isolated CM are group, person, meal, period, and megroup interaction)
presented as a percentage of the total fatty acid masswas carried out using the GLM procedure of the SAS
measured. The inter-assay CV werd % for major com- System (SAS Institute Inc., Cary, NC, USA). The level of
ponents. Previous analyses have shown that TAG is thesignificance was set & < 0[05.

predominant class of fatty acid-containing lipid in CM ( Repeated measures ANOVA was performed within
95 %) (results not shown). As an approximation we have groups to test differences in plasma total TAG, CM-TAG,
assumed a TAG content of 100 % in CM. insulin, and leptin levels over time.
Plasma total TAG and total CH analyses were carried out
on a Boehringer Hitachi 717 EC analyser (Roche Diagnostic Results
A/S, Hvidovre, Denmark) at 37Plasma total TAG content
was measured by a standard coupled enzymic method using Plasma total triacylglycerol and
lipase EC3.1.1.3)—glycerol kinasd&e(C 2.7.1.30). Total CH chylomicron-triacylglycerol

was measured using a standard coupled enzymic procedur
using cholesterol esterade 3.1.1.13)—cholesterol oxidase
(EC 1.1.3.17), all supplied as test kits (Boehringer Mann-
heim, c/o Ercopharm, Kvistgaard, Denmark). HDL-CH was
determined using phosphotungstic acid—Mggkcipitation
followed by analysis of CH as described earlier. LDL-CH

Sable 2 presents the fasting concentrations and postprandial
responses of TAG in plasma and CM in normal-weight and
obese women. The fasting concentrations of plasma total
TAG were significantly higher in the obese women than in the
normal-weight womenR < 0[001). The small fractions of
CM present in the fasting state were also isolated and the
was calculated from the measurements of total CH, HDL-CH, corresponding concentrations of CM-TAG were significantly

and TAG, as described by Friedewadtlal. (1972). Plasma . . . ; X .
; ; : higher in the obese subjects than in the normal-weight subjects
insulin was determined by an ELISA (Andersetral. 1993). .(Pg< 0001). The conjcentrations of plasma tc?tal TAJ\G

Plasma leptin was measured by a radioimmunoassay (Maffei Lo : : ; .
et al. 1995[)). The inter-assay gv WeréDo, 15 %, 233()/(() increased significantly during the postprandial period (Fig.

1). Some individuals showed a monophasic or a triphasic
708 % and 48 % for plasma total TAG, total CH, HDL-CH, S - -
plasma insulin, and plasma leptin respectively. response curve but the majority showed a biphasic response

curve with an initial peak 1-2 h and a second peak 4—7 h after
the meal. The concentrations returned to baseline values at
8h. There was a parallel and significant rise in CM-TAG
The postprandial responses of plasma total TAG, CM-TAG, corresponding to the rise in plasma total TAG (Fig. 1).
and insulin were analysed as areas under the curves (AUC) The incremental areas under the postprandial plasma total
as recommended by Matthewsal (1990). The responses TAG response curves (TAG incremental AUC) and the
were calculated separately for each subject as the differencepostprandial CM-TAG response curves (CM-TAG incremen-
between the absolute area and the rectangular area detetal AUC) are presented in Table 2. They were both
mined by the fasting concentrations (incremental AUC), significantly higher in the obese women compared with the
thus representing changes occurring after the meal. normal-weight womenH < 001, P < 001 respectively). For

To compare the three test meals (fasting and incrementalTAG incremental AUC the difference was more pronounced

Statistical methods

Table 3. Major fatty acids in palm oil (PO) and chylomicrons isolated every second hour in the postprandial period (g/100 g total fatty acids)§
(Mean values and standard deviations for eight normal-weight and seven obese women)

Normal-weight Obese
Time (h) ... 0 2 4 6 8 0 2 4 6 8
Fatty acid PO
16:0 Mean 4303 2512 3606 350 360 330 228 348 326 3408 308
SD 21 26 20 12 40 2B 1a 30 20 19
16:1n-7 Mean o2 20 0B 0B 0B 0B 23 1 12 00 14
SD 0B oz 04 oz 03 10 o 0B 03 0B
18:0 Mean 46 1103 63 63 60 72 79* 5@ 64 53 64
SD 20 0o 0B 0B 13 13 oz (0] 0B 0B
18:1 transt Mean oz 0B 03 03 03 0B 16 0B 0B 04 0B
SD orR oa o oa orR 2 03 02 o oa
18:1 cist Mean 3809 2607 368 3701 374 3203 32[3* 380 3509 380 3409
SD 10 18 12 14 409 3B 16 18 10 20
18:2n-6 Mean 103 167 132 116 133 158 173 138 1409 137 1507
SD 238 13 09 0B 54 301 1 20 10 13
18:3n-3 Mean o 0B 0B (o]z:3 03 0B 12+ 0B (o] 04 04
SD 0B 03 02 oa 03 0B oa oa o1 oR

Mean values were significantly different from those of the control group: * P < 0[05, ** P<001.
T The sum of trans isomers.

$ The sum of cis isomers.

§ For details of test meals and procedures see pp. 470-471.
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Table 4. Major fatty acids in lard (LD) and chylomicrons isolated every second hour in the postprandial period (9/100 g total fatty acids)8
(Mean values and standard deviations for eight normal-weight and seven obese women)

Normal-weight Obese
Time (h) ... 0 2 4 6 8 0 2 4 6 8
Fatty acid LD
16:0 Mean 2508 2213 2501 2411 248 2209 2410 2508 2309 246 2411
SD 2[4 (0]i¢] 12 14 2B 2B 10 32 1 o
16:1n-7 Mean 22 21 201 20 20 16 2[5 201 109 21 20
SD 0o oz 0B oa 03 o (0i¢] 04 o 03
18:0 Mean 168 110 149 148 1400 136 a 126 1200 1209 123
SD 503 0B 12 0B 20 15 1T 28 0B 10
18:1 transt Mean 03 10 0B 0B 0B 0B 0mB** (o]r: 0B 0B 0B
SD o o o1 o o oz o o o oa
18:1cist Mean 392 2601 3603 3408 371 316 332+ 370 3814 360 352
) 409 10 23 1 3 28 0B 1 10 10
18:2n-6 Mean 100 1807 120 1209 120 1301 1711 128 133 130 140
SD 34 13 14 12 10 356 09 1B 12 20
18:3n-3 Mean iz 0B (0]¢] 0@ 0m 0B 0B (0]1¢] 0B 0B 0B
SD oI o 03 o2 04 o3 o o2 oa oa

Mean values were significantly different from those of the control group: * P < 0[05, ** P < 0[01.

T The sum of trans isomers.
$ The sum of cis isomers.
§ For details of test meals and procedures see pp. 470-471.

after the test meal with PPM whereas for CM-TAG incre-
mental AUC the difference was more distinct for LD. There
was no significant difference in the incremental AUC follow-
ing the three test meals for either of the two groups.

The first TAG peak in plasma and in CM (TAfzx, CM-
TAG yax respectively) was significantly higher in the obese
women compared with the normal-weight women<(
002, P <001 respectively) (Table 2). Neither TAfax
nor CM-TAGyax Were significantly different when
comparing test meals. The time to the first maximum
postprandial plasma total TAG concentration (TAGaX)

and CM-TAG concentration (CM-TAG Jax) was not
significantly different between groups or test meals.

Fatty acid composition of chylomicrons

The fatty acid compositions of the different fats used in the
present study together with the compositions of their
respective CM isolated every second hour are shown in
Tables 3, 4 and 5. The fatty acid compositions in the fasting
state were similar for all 3d of treatment. The overall fatty

acid composition was not very different between the two

Table 5. Major fatty acids in puff-pastry margarine (PPM) and chylomicrons isolated every second hour in the postprandial period (g/100g total
fatty acids)8

(Mean values and standard deviations for eight normal-weight and seven obese women)

Normal-weight Obese
Time (h) ... 0 2 4 6 8 0 2 4 6 8
Fatty acid PPM
16:0 Mean 345 2317 310 298 30 278 230 2907 2909 293 2609
SD 16 o 10 009 12 41 1B 14 23 10
16:1n-7 Mean oa 24 0B (o] 0B 0o 31 12 12 12 10
SD 10 oz oz oz oz 1T (0]1¢) (0]1¢) 0B (O]1)
18:0 Mean 74 88 81 805 82 67 70 76 i 76 75
SD 13 04 (0] K] 008 0B 23 009 0B oz 14
18:1 transt Mean 70 (O]FS) 53 49 50 31 oz 48 48 43 209
SD 03 03 04 0B 0B 04 0B 0B 0B 0B
18:1 cist Mean 318 2805 316 302 2909 2609 3505* 333 330 326 3158
SD 48 oz 12 pA) 30 3B 10 0B 12 20
18:2n-6 Mean 148 172 1509 168 166 182 1653 160 156 1604 180
SD 26 o 10 0o 16 2B 16 12 10 20
18:3n-3 Mean 2 0B 14 13 12 10 1 1B 13 12 10
SD 0B oz 03 o oa 10 03 o oR 04

Mean values were significantly different from those of the control group: * P < 0[05.
T The sum of trans isomers.

F The sum of cis isomers.

§ For details of test meals and procedures see pp. 470—471.
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Fig. 2. Insulin responses (0—4 h) and concentrations of leptin (0, 4 and 8 h) after test meals containing (a) palm oil (O, @), (b) lard (A, A), and
(c) puff-pastry margarine (CJ, ®) in normal-weight (O, A, ) and obese (®, A, @) women. Values are means with standard deviations represented
by vertical bars. For details of test meals and procedures see pp. 470-471.

groups, however, the obese women had significantly higher (46 (sp 09) v. 403 (sp 02) mmol/l respectively) or LDL-
contents ofcis 18:1 isomers compared with the normal- CH (28 (sp 0B) v. 22 (sp 0[3) mmol/l respectively).
weight women P < 0[05). The fasting values of 18n% However, fasting HDL-CH was significantly lower in the
were relatively high for both groups and not significantly obese women compared with the normal-weight women
different. In the postprandial period the fatty acid com- (12 (sp O1)v. 17 (sp 01) mmol/l respectivelyP < 0[01).
position of CM lipids reflected that of dietary fat and

particularly so at the maximal absorption (2 h). Insulin and leptin

Table 2 presents the fasting concentrations and postprandial
responses of insulin and leptin in normal-weight and
There was no statistically significant difference between the obese women. The fasting insulin concentrations were
obese and the normal-weight women for fasting total CH significantly higher in the obese women than in the

Cholesterol
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normal-weight womenR < 0001). The insulin concentra- nearly fat-free €1 g fat) lunch after 4h could have influ-
tions increased significantly at 1 h in both groups and enced the response curves of TAG. This is based on the
returned to baseline at 3—4h (Fig. 2). The incremental study of Ercaret al. (1994) who investigated whether fat
areas under the insulin response curves were significantlyingestion with a morning meal had an effect on TAG
higher in the obese women compared with the normal- responses to a second meal not containing fat, and observed
weight women P < 0[001) (Table 2). However, there was a biphasic curve. The two incremental AUC (0—4h and
no significant difference in the incremental AUC following 4-8h respectively) were similar. If fat was present in the

—_
=0
¢
—
>0
=
@
(0]
—_
[¢)
(]
—
3
@
D
[%)]
—_
o
=
[¢)
=
>
[¢)
=
o
=
—_
0
(0]
o

«Q
=
o
cC

©
(%]
_|
=5
(0]
—
QD
1]
=,
>

«
wn
@
(@]
o
>
o
3
[
<
—
=0
@
QD
=
@
QD
%]
=
[¢’)
=
@
(9]
<
[¢)
=}

«Q
=
[¢)
Q
—_
)
=
Z
@
<
[¢)
=
—
=0
8
[¢]
[%)]
%]

leptin concentrations were significantly higher in the obese increase in the postprandial TAG concentrations in plasma
group than in the normal-weight groupP £ 0001) or lipoprotein fractions was seen after ingestion of 5g fat
(Table 2) but there were no significant postprandial changes(Jeppeseret al. 1995). The rise in plasma total TAG
in the concentrations of leptin (Fig. 2). corresponded to marked increases in the TAG concentra-
tions of CM and a positive correlation between the post-
prandial areas was found Q[79; P < 0[05).

The difference in the level of plasma total TAG and CM-
Information about the acute effect on lipaemia is sparse in TAG represents the contribution of TAG from other lipo-
obese subjects after consumption of different types of fat. proteins especially VLDL with minor contributions from
Most previous studies have focused on postprandial LDL and HDL (Pottset al. 1994). VLDL is the major
insulinaemia and glycaemia (Rasmusseal. 1996; Chris- lipoprotein present in the fasting state and contaminations of
tiansenet al. 1997). Our results indicate that test meals the CM fractions with VLDL have been revealed by
containing PO, LD, or PPM produce similar postprandial combining centrifugation with SDS-polyacrylamide gel
responses of plasma total TAG and CM-TAG in both electrophoresis (Potet al. 1994). A contamination would
normal-weight and obese young women, although the explain the higher fasting concentrations of CM-TAG in the
differences in the fatty acid composition of the fats were obese women and in addition the fatty acid composition of
distinct. However, we cannot exclude that even more the CM lipids. Probably the higher VLDL levels in the
marked differences in the fatty acid pattern would have obese women (results not shown) are due to an increased
resulted in different postprandial responses. hepatic VLDL production despite higher fasting insulin

The amount of fat administered was related to the subject’s levels, i.e. reflecting a higher degree of insulin resistance.
body surface area; thus, generally, the obese women condt was notable that the obese women had significantly higher
sumed more fat than the normal-weight women §&14) and contents ofcis 18:1 isomers than the normal-weight
64 (SD 6) g per meal respectively). The reason for this was women. These differences between the two groups could
based on an earlier study of Griffat al. (1945) who found a  be a result of different food intake the day before the study
slightly better correlation between plasma volume and body or a contamination of VLDL particles. The fatty acid com-
surface area compared with either weight or height. The obeseposition of the fasting VLDL fractions (results not shown)
women had significantly higher postprandial responses of showed low contents of 18: 0 (approximately 5g/100 g total
TAG than the normal-weight women. This supports earlier fatty acids) and high contents ois 18 : 1 isomers (approxi-
investigations of obesity where body surface area also wasmately 34 g/100 g total fatty acids) in both groups. However,
used to determine the amount of administered fat (Lebs. the fasting fatty acid compositions for normal-weight and
1990, 1991, Couillarét al. 1998). In studies of obesity where obese women were surprisingly equal, indicating that the
all subjects were fed on the same amount of fat the obesefats consumed by the obese women are not characterized by
subjects still displayed greater elevations in TAG concentra- high amounts of the more atherogenic SFA and correspond-
tions in the postprandial period (Coppaekal. 1992; Potts ingly lower levels of PUFA. The obesity is therefore not
et al. 1994, 1995). related to differences in oxidative degradation of ingested

In agreement with previous studies fasting TAG concen- fatty acids.
trations were significantly higher in the obese compared The fatty acid pattern after the meals changed during the
with the normal-weight women (Lewist al. 1990; Potts first 2 h; thus the composition of CM lipids reflected that of
et al. 1995; Couillardet al. 1998). In some of the earlier the dietary fat ingested at peak absorption (2h). This
studies the magnitude of the postprandial TAG responsescorroborates with previous postprandial studies of composi-
was found to be closely related to the fasting TAG con- tional changes of CM lipids in human subjects (Bonanome
centrations (Lewi®t al. 1990, 1991; O’'Mearat al. 1992; & Grundy, 1989; Nestekt al. 1995) and in rats (Lambert
Pottset al. 1994; Couillardet al. 1998), but this association et al. 1996). However, no changes appeared for either of the
was not found to be significant in the present study. How- two groups through the postprandial period (2—6 h), indicat-
ever, the fasting TAG concentrations in this study, as in ing that no preferential clearing of TAG occurred. The fatty

Discussion

others (Lewiset al. 1990; Akanjiet al. 1992; O'Mearaet al. acid compositions gradually approached the fasting values
1992; Pottet al. 1994; Couillarcet al. 1998) were related to  when the CM-TAG concentrations declined after 7-8 h. The
the obesity of the women. obese women had significantly lower concentrations of

The pattern of postprandial TAG varies considerably HDL-CH than the normal-weight women, which is in
between subjects (Cohet al. 198&); plasma total TAG agreement with earlier findings (Lewe al. 1990; Couil-
may be found to peak either once, twice, or three times lardet al. 1998). As the total CH is equal for the two groups,
during the postprandial period. The majority of the women the lower HDL-CH was probably compensated for by a
in the present study showed a biphasic response curve. Théhigher amount of CH in the VLDL fraction. Despres al.
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