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Abstract

Objective: To compare the effects on serum lipoproteins of three isocaloric diets with
reduced total fat and saturated fatty acid (SFA) contents but with different proportions
of monounsaturated (MUFA) and polyunsaturated fatty acids (PUFA).

Design: A low-fat diet (LF) provided 20 en% fat, 7.9% SFA, 7.8% MUFA, 3.0% PUFA; a
high-PUFA diet (HP) 26 en% fat, 7.5% SFA, 8.2% MUFA, 8.1% PUFA; and a high-MUFA
diet (HM) 26 en% fat, 7.3% SFA, 14.1% MUFA, 3.2% PUFA. Diets were consumed for
8 weeks in a parallel design, after 2 weeks on a habitual diet with 33-34 en% fat,
13-14% SFA, 12% MUFA, 6% PUFA, and followed by an 8-week period on habitual
diet. Compliance to diet was monitored by repeated food records and weekly visits to
a nutritionist.

Subjects: 45 free-living, middle-aged couples who were randomly allocated into the
three diet groups; 43 men and 44 women completed the study.

Results: During the diet periods, a small but significant reduction in body weight
of 0.4-1.0kg was observed in all groups. Similar and significant reductions of
mean weight-adjusted serum total cholesterol (4-8%), low-density lipoprotein
(LDL) cholesterol (7-11%), and high-density lipoprotein (HDL) cholesterol
(8-11%) were observed during the diets. HDL,-cholesterol and apoprotein (apo)
A-l levels were reduced whereas HDL;-cholesterol and apoA-II increased. ApoB was
significantly decreased during the HM diet only. Serum triglycerides increased
significantly during diets LF (25%, P < 0.01) and HP (19%, P < 0.05) but not during diet
HM (5%, NS).

Conclusions: Reduction in the intake of total fat and saturated fatty acids reduced
serum LDL-cholesterol and HDL;-cholesterol concentrations irrespective of the
relative proportions of MUFA and PUFA in the diets. The resuits suggest that there
might be some advantage in increasing the proportion of MUFA in low-fat diets, since
the HM diet rich in MUFA reduced apoB and slightly attenuated the increase in serum
triglycerides that is commonly associated with dietary fat reduction.
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Reduction of dietary fat intake reduces serum  C16 palmitic acid’™®. Low-fat diets that are relatively
cholesterol levels in people who consume typical

Western diets’. Both low-density lipoprotein (LDL)
cholesterol and high-density lipoprotein (HDL) choles-
terol are generally reduced. The decrease in LDL-
cholesterol is due to a reduction in dietary saturated
fatty acid (SFA) intake. SFA with 12—16 carbon atoms
increase serum LDL-cholesterol levels while mono-
unsaturated fatty acids (MUFA) are considered neutral
and polyunsaturated fatty acids (PUFA) slightly
hypocholesterolaemic®. Very large amounts of PUFA
may decrease serum HDL-cholesterol>* but in habitual
Western diets the effects of MUFA and PUFA on HDL-
cholesterol are generally considered neutral®.
isocaloric diets SFA also increase HDL-cholesterol
levels, lauric (C12) and myristic (C14) acids more than
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rich in carbohydrates tend to increase serum triglycer-
ides. The concept of carbohydrate-induced hypertrigly-
ceridaemia has been known for decades’. Early studies
particularly addressed the effects of different sugars on
serum triglycerides”'° but soon it became apparent that
the proportional increase in carbohydrates that
accompanies dietary fat reduction may also induce
hypertriglyceridaemia, both in healthy'!~'?, hyper-
triglyceridaemic'*' and diabetic subjects'®>. The
increase in serum triglycerides may be attenuated by
concomitant weight reduction'®7, dietary fibre'® and a
gradual reduction in fat intake'” and it has been
suggested that the effect may be temporary and
found only in short-term studies®

The effects of the relative amounts of MUFA and
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PUFA on serum triglycerides and HDL-cholesterol
during low-fat diets or reduction in fat intake are
poorly known. The results of the few available studies
have shown no effect on HDL-cholesterol by the
amount of PUFA'?!#? and either no difference between
MUFA and PUFA? or lower triglyceride levels by PUFA
compared with MUFA*¥. We compared three reduced-
fat diets, all similarly low in SFA but containing different
amounts of MUFA and PUFA, in their effects on serum
lipoproteins, with particular attention to changes in
HDL-cholesterol and its subfractions, apolipoproteins,

and mgiycernides.
Material and methods

Subjects

The subjects were couples living in the North Karelia
Province in East Finland. They were contacted by
advertisements in local newspapers. People who
volunteered were screened for hypertension, hyper-
lipidaemia and diabetes, and their diets were assessed
by 3-day food records. The exclusion criteria were drug
therapy known to affect blood pressure or blood lipids,
body mass index > 35kgm™2, fasting blood glucose
>6.7mmoll™", blood pressure lower than 130/
80mmHg or higher than 170/100mmHg, and low
habitual fat intake (<30 en%). Included were 45
couples. Three subjects dropped out at the beginning
of the study, and 87 subjects, 43 men and 44 women,
aged 40-G65 years, completed the study.

Study design

The study comprised a 2-week baseline period
followed by an 8-week intervention period and an 8-
week switchback period. During the baseline and
switchback periods the subjects consumed their
habitual diets. For the intervention period the couples
were randomly allocated by lottery into three groups of
15 couples each. Each couple was always allocated
together to the same group. The groups were similar
with respect to age, body mass index, serum
cholesterol and blood pressure at screening (Table 1).
One group consumed a very low-fat diet (LF), the other
group a low-fat diet relatively high in polyunsaturated
fatty acids (HP), and the third group a low-fat diet
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relatively high in monounsaturated fatty acids (HM).
The subjects were advised to maintain their smoking
habits, alcohol consumption, and level of physical
activity unchanged.

The couples attended the study centre weekly for
weighing and blood pressure measurements and for
dietary counselling by nutritionists. There were four
nutritionists, each one responsible for the counselling
of subjects (couples) from all three groups. The diets
were monitored by 3-day food records that were
collected every second week throughout the study.

“e recorés were m]ea \m as a a}ary on \)\31’1‘( ?orms.

The portion sizes of foods were estimated using a
picture booklet of 122 photographs of foods, each with
3-S5 portion sizes. The individual food records were
entered into portable computers and the nutrient
compositions were analysed by the computer program
Micro-Nutrica (the Social Insurance Institution, Turku,
Finland) before the following weekly visit to the
nutritionist. The fatty acid composition of the margar-
ines, oils and salad dressings tailor made for this study
as well as the special recipes given to the subjects were
added to the food composition database used by the
program. Particular attention was paid to the main-
tenance of stable body weight. At the end of all periods,
two fasting blood samples were drawn at 1-week
intervals.

Diets

The intervention diets were designed to be low in total
fat and SFA but to differ in the proportions of different
fatty acid classes (Table 2). All diets were designed to
comprise 8 en% as SFA. Diet LF was designed to be low
in total fat (only 20 en%) and PUFA. The HP and the HM
diets were designed to comprise equal amounts of total
fat (26 en%), the HP diet a relatively high proportion
(8en%) of PUFA and the HM diet a high proportion
(14 en%) of MUFA. Diet HP was similar to the diet of a
previous dietary intervention study conducted in the
same area in 1980%>%, Originally the goal for PUFA
intake during the LF and HM diets was set at 2 en%.
However, it was not possible to reduce the PUFA intake
to that extent by using natural foods so the goal was
increased to 3 en%. In all three diets fatty fish and foods
high in potassium and dietary fibre were restricted in

Table 1 Characteristics at screening of the subjects allocated into the three groups

LF group HP group HM group
No. of mervwomen 14/15 15/15 14/14
Age, years 52.4 (6.8) 51.1 (6.0) 49.6 (6.8)
Body mass index (kgm~2) 27.1 (3.48) 26.3 (3.22) 26.8 (3.79)
Serum cholesterol (mmotl™") 6.02 (1.04) 5.67 (1.02) 5.95 (0.93)
Systolic biood pressure (mmHg) 138.6 (14.39) 139.9 (16.47) 137.6 (16.42)
Diastolic blood pressure (mmHg) 83.0 (9.19) 85.60 (7.55) 83.8 (0.93)

Values are mean (SD).
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Table 2 Lipid composition of the diets
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Fatty acids (en%)
Total fat (en%) SFA MUFA PUFA Cholesterol (mgday™")

LF diet
Baseline 347 134 121 6.3 336
Intervention

designed 20.0 8.0 8.0 3.0

measured 204 7.8 7.7 3.0 289
Switchback 334 13.1 115 6.1 362
HP diet
Baseline 328 13.0 11.6 5.5 305
Intervention

designed 26.0 8.0 8.0 8.0

measured 26.0 76 8.1 8.3 270
Switchback 34.1 13.5 11.9 6.0 338
HM diet
Baseline 34.5 14.7 114 5.6 311
Intervention

designed 26.0 8.0 14.0 3.0

measured 26.5 7.2 140 3.2 278
Switchback 349 145 121 5.5 369

order to reduce differences between the diets in fish-
derived fatty acids and dietary factors that affect blood
pressure.

The subjects purchased their food from local super-
markets but certain experimental food items (margar-
ine, oil, and salad dressing, manufactured by Unilever
Research Laboratorium, Vlaardingen, The Netherlands)
with specially tailored fatty acid composition, and some
low-fat foods like fat-free milk, low-fat cheese and lean
meat products were provided free of charge to the
participants. To facilitate the adoption of the diets,
written advice on how to reduce fat in cooking together
with a recipe booklet were distributed to the subjects
during the intervention period. Portion sizes of fat-
containing foods were given at nine energy levels
between 7 and 15 MJ day ™! for each diet. The subjects
recorded in daily diaries the consumption of the
margarine, oil and salad dressing, deviations from the
prescribed diet, intercurrent illnesses and the occa-
sional use of drugs.

Determinations

The subjects were weighed weekly in light indoor
clothing with the same scale. The blood samples were
centrifuged and serum for lipid assays was stored at
+4°C until analysed within 3 days. Samples for other
analyses were frozen immediately and stored at -70°C.
Lipoproteins were fractionated with ultracentrifugation
as described previously””*®. Solution densities
(d<1.006 gml™, 1.006 <d <1.063gml™", 1.063 <d
<1.125gml™!, and d>1.125gml™" for very low-
density lipoproteins (VLDL), LDL, HDL,, and HDLs,
respectively) were adjusted with potassium bromide,
and the centrifugations were done in a type TFT 45.6
rotor (Kontron Instruments, Zurich, Switzerland) using
a Beckman Model L preparative ultracentrifuge
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(Beckman Instruments, Palo Alto, California). Recov-
eries of lipoprotein cholesterol were 87.6, 88.0 and
87.4% of serum total cholesterol in the analyses of the
baseline, intervention and switchback periods, respec-
tively. No adjustments for recovery were done.
Cholesterol and triglyceride concentrations of whole
serum, total HDL (after precipitation with dextran
sulphate and MgCl,), and the lipoprotein fractions
were determined by enzymatic methods (kits of
Boehringer-Mannheim GmbH, Mannheim, Germany).
Apolipoproteins A-I, A-II and B were analysed by
immunoturbidometric methods®®. With the exception
of body weight and some dietary intake data necessary
for increasing adherence to the diets, the subjects were
kept unaware of the results before the end of the study.

Statistical metbods

For all statistical analyses, the repeated measures
analysis of covariance was used®. The reported
means, standard errors and P-values are based on
these models either as contrasts or least squares (LS)
means. LS means are calculated as predictions from the
model using mean values for all covariates. The sas
Mixep procedure was used in the analyses. No
adjustments were made for multiple comparisons.
The serum and lipoprotein lipid values were adjusted
for baseline weight and change of body weight.
Triglyceride P-values were calculated after logarithmic
transformation. The results are expressed as least
squares means and standard errors (SEM).

Results

Diets and body weight
According to the repeated 3-day food records, the
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Fig. 1 Total fat intake (mean = SEM), as measured by repeated 3-
day food records during the study periods (Sc, at screening; B,
baselineg; |, intervention; S, switchback) in the three groups (-~ - - -
LF, @ ----- o HP; HM).

baseline and the switchback diets were very similar in
the three groups, with 32.8-34.9 en% from fat and
without differences between the groups in the
proportions of SFA, MUFA and PUFA (see Table 2).
During the intervention periods the goals for each diet
were well achieved. The total fat intake was reduced
according to the study design (Fig. 1), the proportion of
SFA was reduced to levels between 7.2 and 7.8 en% in
all diets, and the goals for the relatively high intakes of
MUFA and PUFA were exactly reached in the
corresponding HM and HP diets (see Table 2).
Although the proportion of carbohydrates from total
energy intake increased, the dietary fibre intake
remained essentially unchanged. It was 27.7, 26.2 and
26.8 gday™' on the LF, HP and HM diets, respectively
(27.6, 27.8 and 27.2 gday ™' on the baseline diet in the
respective groups). The repeated food records indi-
cated good adherence to the prescribed diets through-
out the 8-week intervention period (results not shown).
The proportion of linoleic acid in serum cholesterol
esters, measured by gas-liquid chromatography,
increased from 51.2 to 56.6% of fatty acids during the
HP diet and declined to 46.1-46.4% during the other
two diets. Oleic acid increased from 19.1 to 26.0%
during the HM diet, these changes also reflecting
adherence to the diets.

Despite all efforts to counteract weight loss, a small
reduction in mean body weight was observed in all
three groups during the intervention period but not
during the switchback periods (Table 3). The amounts,
between 0.4 and 1.0 kg, were clinically irrelevant and of
the same order in all groups but, since the changes
were statistically significant, all values were adjusted for
baseline body weight and change of body weight from
baseline.
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Compared with the baseline period, serum total
cholesterol-, LDL- and HDL-cholesterol concentrations
were similarly and significantly reduced during all three
intervention diets (see Table 3). HDL,-cholesterol
levels were reduced and HDLs-cholesterol levels
increased during all three diets. Serum triglycerides
were significantly increased during the LF and HP diets
but not during the HM diet (see Table 3). The change of
triglycerides from baseline to intervention was higher
on the LF diet (25%) than on the HM diet (5%, P < 0.05)
while the response during the HP diet was intermediate
(19%). Serum VLDL-cholesterol was also significantly
increased on the LF diet, and the response on the HM
diet was significantly lower. Most values returned to
baseline levels during the switchback period, with the
exception of LDL-cholesterol and triglycerides after the
LF and HP diets.

ApoB concentrations were significantly reduced by
the HM diet but the changes during the LF and HP diets
were non-significant. ApoA-1 concentrations were
similarly reduced and apoA-II concentrations increased
during all three intervention diets (Table 4).

Discussion

Main results

The three low-fat diets showed quite similar effects on
serum and lipoprotein cholesterol values. In agreement
with most previous studies we found a reduction of
serum total cholesterol, LDL-cholesterol and HDL-
cholesterol  values!17:19:21:23.243031  Giithout  any
apparent effect by the fatty acid composition of the
diets?"*>*?*, The decrease in HDL-cholesterol was
entirely due to reduced HDL,-cholesterol whereas
HDLs-cholesterol levels were actually increased. The
changes of apoA-I and apoA-Il parallelled those of
HDL,- and HDLs-cholesterol, respectively. Again, the
effects of diets rich in MUFA and PUFA were quite similar.

HDL-subfractions have been studied in very few
studies on low-fat diets. In our previous studies HDL ;-
cholesterol levels were decreased and HDLs-choles-
terol levels unchanged?®, with similar effects of two
different levels of PUFA%!. Kasim et a/.>*, in a 1-year
study of low-fat intake, also observed a reduction in
HDL-cholesterol that affected the HDL,-subfraction.
They found that post-heparin plasma lipoprotein lipase
(LPL) activity correlated directly to the change of
HDL,-cholesterol and inversely to the changes in HDLs-
cholesterol and serum triglycerides.

An increase in triglycerides together with a reduction
in HDL,-cholesterol and an increase in HDL;-choles-
terol as found in our study suggests impaired removal
of triglycerides from VLDL together with reduced
conversion of smaller HDL; into larger HDL, particles.
Both effects could be caused by reduced LPL activity>?.
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Table 3 Serum lipoprotein lipid concentrations and body weight at the end of the study periods

Diet Baseline Intervention Switchback SEM
Serum cholesterol' (mmol|~") LF 5.45 5.25% 5.33 0.15

HP 5.35 4.99%° 5.27 0.15

HM 5.68 52125 5.65 0.16
VLDL-cholesterol' (mmolI~1) LF 0.41 0.51* 0.43 0.05

HP 0.35 0.40 0.35 0.04

HM 0.32 0.33° 0.23 0.05
LDL-cholesterol' (mmolI~1) LF 3.34 3.05% 3.08 0.13-0.14

HP 3.15 2.92¢ 3.02 0.12

HM 3.50 3.1128 3.47 0.14
HDL-cholesterol’ (mmoil~") LF 1.30 1.16%5 1.32 0.06

HP 1.35 1.24%5 1.40 0.06

HM 1.44 1.29%° 162 0.06
HDLz-cholesterol' (mmoli~") LF 0.84 0.71%5 0.83 0.05

HP 0.89 0.78%% 0.89 0.04-0.05

HM 0.90 0.76%° 0.98 0.05
HDLj-cholesterol’ (mmolI~1) LF 0.25 0.28%5 0.26 0.01

HP 0.24 0.28%¢ 0.26 0.01

HM 0.26 0.28° 0.28 0.01
Triglycerides' (mmol1~") LF 1.44 1.80° 1.69 0.12

HP 1.37 1.63* 1.47 0.12

HM 1.31 1.387 1.26 0.13
Body weight (kg) LF 76.5 75.62 75.7 2.6

HP 73.6 73.24 73.3 25

HM 77.3 76.32 75.7 2.7-2.8

'Least squares means adjusted for baseline weight and change in body weight from baseline by repeated measures analysis of covariance;
2p < 0.001; 3P < 0.01; *P < 0.05 for difference from baseline; P < 0.001; 6P < 0.05 for difference to switchback; 7P < 0.05 for ditference to LF diet.

Other factors that may influence the composition of
HDL are incorporation of cholesteryl esters into HDL,
transfer of cholesteryl esters to other lipoproteins, the
activity of hepatic triglyceride lipase>® and changes in
apoprotein transport”. Based on our analyses it is
difficult to define the mode of the HDL-cholesterol
lowering effect, because we did not measure putative
associated factors such as the activities of LPL, hepatic
lipase, lecithin-cholesteryl acyl transferase or choles-
teryl ester transfer protein.

ApoB is the main apolipoprotein of both VLDL and
LDL. A decrease in the concentration of apoB reflects
decreased mass of apoB-containing lipoproteins.
Increased apoB levels, like increased LDL-cholesterol
levels, are associated with increased risk of coronary
heart disease (CHD)*®¥’_ In the present study the HM
diet reduced apoB levels significantly because it
reduced LDL levels without increasing VLDL to the
same extent as the other diets. ApoB has been
considered an even stronger indicator of CHD risk
than serum cholesterol’®%” and therefore the effect of
HM diet on apoB deserves particular attention.

Serum triglyceride levels were significantly increased
during the LF and HP diets and, as expected, the
increase was largest after the LF diet that was lowest in
fat (20 en%). The lack of hypertriglyceridaemic effect
on the HM diet, conversely, could not be expected on
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the basis of previous studies. Studies on dietary fat
modification without concomitant reduction in fat
intake either have shown no significant difference in
the effect on serum triglycerides between PUFA and
MUFA*3¥*3 or a triglyceride-lowering effect of high
PUFA diet compared with high MUFA diet?®“¢. Howard
et al*, in a carefully conducted comparison between
MUFA and PUFA in connection with a moderate
reduction in fat intake from 37 to 30 en%, found a
significant increasing trend in serum triglyceride levels
parallelling an increase from 6 to 17 en% in the
proportion of MUFA in the diets. The corresponding
increments in serum triglycerides ranged from 5 to 12%.
In the present study the total fat intake was reduced
from 33-34 to 26 en% during the HP and HM diets, and
the relationship between the effects on triglycerides of
MUFA and PUFA was the opposite to that found by
Howard et al**. The increments of mean serum
triglyceride levels on the HP and LF diets were 19 and
25%, respectively, but less than 5% on the HM diet. In
our study dietary fibre intake was kept unchanged and
thus the consumption of refined carbohydrates was
increased during the low-fat diet periods. This may
have augmented the rise in triglycerides but does not
explain the differences between the diets that
contained similar amounts of fibre.

Although the effects of MUFAs and PUFAs on serum
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Table 4 Serum apolipoprotein concentrations at the end of the study periods

Diet Bassline Intervention Switchback SEM
ApoB' (mgl™") LF 1.04 1.03 0.98 0.04
HP 0.99 0.94 0.94 0.04
HM 1.03 0.96%¢ 1.03 0.04
ApoA-' (mgl™") LF 1.47 1.34%4 1.59 0.05
HP 1.50 1.3724 1.67 0.05
HM 1.53 1.4124 1.69 0.05
ApoA-Il"' (mgl~") LF 0.28 0.312% 0.29 0.01
HP 0.29 0.313 0.31 0.01
HM 0.29 0.313 0.30 0.01

! Least squares means adjusted for baseline weight and change of body weight from bassline by repeated measures analysis
of covariance; 2P < 0.001; 3P < 0.05 for difference from baseline; *P < 0.001; 5P < 0.05 for difference to switchback:

8P < 0.05 for difference to LF diet.

LDL-cholesterol are rather similar, the effect of PUFAs
appears to be slightly more pronounced according to a
recent meta-analysis®. In our study no difference was
found between a higher intake of PUFA during the HP
diet and lower intakes during the two other diets. The
difference in PUFA between the diets may have been
insufficient or the relationship between PUFA intake
and serum LDL-cholesterol is not linear as has been
suggested on the basis of animal studies®.

The association between serum triglycerides and risk
of CHD is a complex issue, and it is disputable whether
the hypertriglyceridaemic effect of dietary fat reduction
can be considered harmful®, particularly since a
parallel reduction of LDL-cholesterol levels is achieved,
and increased triglyceride levels seem to increase the
risk of CHD particularly when associated with a high
LDL/HDL-cholesterol ratio*+%,

Quality assurance
The participants were free-living couples who were
provided with certain dietary fat products and some
low-fat foods free of charge. Otherwise they purchased
their food individually and prepared it at home
following individual counselling and written instruc-
tions on how to use the fat products and how to reduce
total fat intake. Repeated 3-day food records were used
for monitoring dietary adherence. Feedback was
prompt, because the data was stored and computed
on the same day and the diets could be adjusted, if
necessary, at the following weekly visit to the
nutritionist. Consequently, the goals for total fat
intake and fatty acid composition were exactly
achieved. This was also supported by expected
changes found in the serum fatty acid composition.
Another main goal of the dietary counselling was
avoidance of weight reduction. Although we excluded
persons with severe obesity, many of the participants
were considerably overweight and a small degree of
weight reduction could not be avoided during the low-
fat diets. The mean loss of weight during the
intervention periods was not clinically meaningful,
less than 1kg. However, we adjusted the results of
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serum and lipoprotein lipid and apoprotein determina-
tions for baseline weight and change of body weight
from baseline. Therefore the results reflect effects of the
dietary changes without the influence of body weight.

Effect of background diet

In 1980 we conducted in the same area a dietary
intervention study with a similar design and with a diet
that closely corresponded to the HP diet of the present
study®*?. In the previous study, a diet with 26 en% fat
and a P/S ratio of 1.2 reduced mean serum total
cholesterol levels by 25%, affecting both LDL-choles-
terol and HDL-cholesterol, whereas in the present
study, diet HP with 26 en% fat and a P/S ratio of 1.1
reduced serum total cholesterol by 7% only. In both
studies the mean serum cholesterol levels of the
subjects at the end of the intervention periods were
identical, 5.0 mmol 1™}, but the the starting values were
quite different, owing to different compositions of the
background diets. In 1980 the background diet of
people in North Karelia comprised 39 en% fat and a P/S
ratio of 0.15 compared with 33 en% fat and a P/S ratio of
0.4 in the present study. This difference is in
accordance with the dietary changes that have occurred
in all parts of Finland during the past 20 years*’. It has
been found that persons with high serum cholesterol
levels show a greater reduction in serum cholesterol in
response to a dietary change than those with lower
baseline levels*®. Our studies indicate that people with
a similar genetic background achieve similar serum
cholesterol levels with similar diets and that the
magnitude of reduction in serum cholesterol values is
dependent on the magnitude of dietary change,
determined by the quality of the background diet.

Conclusion

Low-fat diets had similar effects on serum and
lipoprotein cholesterol levels and the composition of
HDL irrespective of their fatty acid composition. The
results support the view that reduction of total fat intake
does not affect the serum LDL/HDL ratio favourably®'.
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Furthermore, there was no additional benefit from
decreasing dietary fat intake to 20% of energy
compared with diets with 26 en% fat. According to
the results, there might be a slight benefit in the form of
reduced apoB levels and less increase in serum
triglycerides from an increased proportion of mono-
unsaturated fatty acids in reduced-fat diets.
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