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The effects of palmitic and stearic acid—enriched diets on serum lipids, lipoproteins, apolipoproteins (apo) A-l and B, and plasma
cholesteryl ester transfer protein (CETP) activity were examined in 12 healthy young women. Subjects followed the two
experimental diets for 4 weeks according to a randomized crossover design. Both experimental diet periods were preceded by
consumption of a baseline diet for 2 weeks. The diets provided 37% of total energy intake {E%]} as fat, and differed only with
respect to fatty acid composition. There was a substitution of 5E% of palmitic acid or stearic acid in the experimental diets for
5E% of monounsaturated fatty acids in the baseline diet. After the palmitic acid diet, serum total and high-density lipoprotein
(HDL) cholesterol and apo A-l concentrations were higher (8%, P = .015, 9%, P = .040, and 11%, P = .011, respectively) and
mean serum low-density lipoprotein (LDL) cholesterol concentration tended to be higher (8%, P = .077) as compared with
values after the stearic acid diet. Plasma CETP activity increased in the palmitic acid diet as compared with the stearic acid diet
{12%, P = .006). In conclusion, palmitic acid and stearic acid—enriched diets had different effects on serum lipids and

lipoproteins and also on plasma CETP activity in young healthy women.
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IETARY SATURATED fatty acids have been shown
to increase serum total cholesterol,? and dietary
recommendations advise a reduction of intake of saturated
fat.3* The effects of saturated fatty acids on serum lipids
and lipoproteins are related to their chain length'?; fatty
acids with 10 carbon atoms or less are considered neutral
with respect to lipid metabolism, and fatty acids with 14 to
16 carbon atoms (myristic and palmitic acid) are generally
considered to increase serum cholesterol concentrations,>”7
although the cholesterol-increasing effect of palmitic acid
has recently been questioned.®? Stearic acid (18 carbon
atoms) is considered neutral with respect to serum total
cholesterol or low-density lipoprotein (LDL) choles-
terol,1>10-13 but the effect on high-density lipoprotein (HDL)
cholesterol may be different, ie, stearic acid may have a
HDL-decreasing effect.

Cholesteryl ester transfer protein (CETP) transfers cho-
lesteryl esters from HDL to apolipoprotein (apo) B-contain-
ing particles and plays an important role in the regulation of
HDL cholesterol concentration.!* The relative rate of
transfer has been found to be affected by the fatty acid
composition of cholesteryl esters.'>!6 A monounsaturated
fat-enriched diet and a fish oil-enriched diet have been
shown to decrease plasma CETP activity as compared with
a polyunsaturated fat-enriched diet,!”!® but the effects of
individual fatty acids on plasma CETP activity are unclear.

The aim of this study was to examine the effects of
palmitic acid (C16:0) and stearic acid (C18:0), two common
saturated fatty acids in the Western diet, on serum lipids,
lipoproteins, apo A-1, apo B, and plasma CETP activity in
young healthy women.

SUBJECTS AND METHODS
Subjects

Twelve healthy female volunteers aged 20 to 31 years partici-
pated in this study. All had normal body weight: body mass index
ranged from 19 to 25 kg/m?. None of the subjects were taking
medication known to affect lipid metabolism, and all had normal
liver, kidney, and thyroid function and were nonsmokers. Six
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subjects used low-estrogen oral contraceptives during the study.
Initially, 13 women were recruited for the study, but one was
excluded because of an elevated concentration of a liver enzyme.
Baseline characteristics of the subjects are shown in Table 1.

Subjects provided informed consent for the study, and the study
plan was approved by the Ethics Committee of the University of
Kuopio.

Study Design

All subjects consumed both a palmitic acid—enriched diet (pal-
mitic diet) and a stearic acid—enriched diet (stearic diet) for 4
weeks according to a randomized crossover study design. Six
subjects were on the palmitic diet during the first dietary period
and six were on the stearic diet. There were 2-week run-in and
wash-out periods, with a baseline diet preceding the experimental
diet periods. Routine hematological measurements, as well as liver
enzymes and serum creatinine, were analyzed before beginning the
study. Samples for determination of serum lipids, lipoproteins, apo
A-l, apo B, and fatty acid composition of serum cholesteryl esters
were taken after a 12-hour fast at the beginning and end of both
experimental diet periods. Plasma CETP activity was analyzed
from samples drawn at the end of the run-in period and at the end
of both experimental diet periods. Body weight and blood pressure
were measured at 2-week intervals.

Experimental Diets

Both experimental diets and the baseline diet supplied 37% of
total energy intake (E%) as fat, 49E% as carbohydrate, and 14E%
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Table 1. Baseline Characteristics of the Subjects (N = 12)

Characteristic Mean = SEM
Age (yr) 235+ 0.9
Body weight (kg) 61.5 23
Body mass index (kg/m?) 22.1+0.7
Serum lipids (mmol/L}
Total cholesterol 4.21 + 0.17
HDL cholesterol 1.44 + 0.06
LDL cholesterol 2.40 = 0.13
VLDL cholesterol 0.38 = 0.06
Total triglycerides 0.96 = 0.14

as protein. Cholesterol content was approximately 25 mg/MJ, and
dietary fiber content approximately 4 g/M1J. Fatty acid composition
of the baseline diet was 15E% from saturated, 15E% from
monounsaturated, and 5E% from polyunsaturated fatty acids.
During both experimental diet periods, fatty acid composition was
15E% saturated fatty acids and 5SE% additional palmitic acid or
stearic acid, 10E% monounsaturated fatty acids, and 5E% polyun-
saturated fatty acids.

Refined palm oil and butter were used as a source of palmitic
acid (22 to 33 g/d palm oil and 10 to 15 g/d butter, lowest to highest
level of energy intake). Cocoa butter was used as a source of stearic
acid (28 to 40 g/d cocoa butter). Both diets contained a small
amount of soybean oil (2 to 5 g/d in the palmitic diet and 6 to 9 g/d
in the stearic diet). During the baseline diet, a spread of butter and
low—erucic acid rapeseed oil (80% of total fat as butter and 20% as
rapeseed oil) was used as a main source of fat (25 to 40 g/d)
together with olive oil (12 to 16 g/d) and a small amount of
sunflower oil (2 to 3 g/d). These vegetable oils were used in
addition to the main fat sources to obtain a constant content of
linoleic and a-linolenic acids in the diets. Medium-fat dairy
products were consumed during all diet periods. Because the
baseline diet included some milk fat, and as a result more dietary
cholesterol than other diets in this study, egg yolk (4 to 5 g/d) was
added to the experimental diets to keep the intake of dietary
cholesterol constant during the whole study. Except for palm oil
and cocoa butter, the diets were composed of common Finnish
foodstuffs. The subjects received fat products, vegetable oils, and
dairy products free of charge. This together with frequent dietary
counseling promoted good compliance.

The diets were calculated for four levels of energy intake: 5.9,
6.7, 7.5, and 8.4 MJ (1,400, 1,600, 1,800 and 2,000 kcal, respec-
tively). The energy requirement of the subjects was estimated by
3-day food records kept before the study. Subjects received
detailed written instructions about the diets, specifying the amounts
of individual foodstuffs by main food groups (fat, dairy products,
cereals, vegetables and roots, fruit and berries, meat and meat
products, as well as sugar and sweets). It was stressed that the
subjects should maintain a stable body weight and unchanged
exercise habits during the study.

To assess dietary compliance, subjects kept 7-day food records (5
weekdays and 2 weekend days) during both experimental diets.
During the baseline diet periods (run-in and wash-out periods),
3-day food records (2 weekdays and 1 weekend day) were kept.
Subjects were asked to weigh food items on a digital scale before
consumption whenever possible. For situations in which weighing
would not have been possible, subjects received both oral and
written instructions with pictures to help estimate portion sizes.
Determination of fatty acid composition of serum cholesteryl esters
was used as an objective indicator of compliance with the experi-
mental diets during the study.

Diets were planned and nutrients in food records were calcu-
lated using the Micro-Nutrica dietary analysis program based on
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the database of the Finnish Social Insurance Institute. Food
composition tables were based on values obtained from Finnish
food analyses and values taken from international food composi-
tion tables.!®

Laboratory Methods

To remove the very-low-density lipoprotein (VLDL) fraction,
serum samples were centrifuged for 18 hours at 105,000x g and
4°C. HDL in the infranatant was separated from LDL by precipita-
tion of LDL with dextran sulfate and magnesium chloride.? LDL
cholesterol was calculated as the difference between the mass of
cholesterol in the infranatant and HDL. Enzymatic colorimetric
methods were used for determination of cholesterol and triglycer-
ides from whole serum and lipoprotein lipids using commercial kits
(Monotest Cholesterol and Triglyceride GPO-PAP; Boehringer,
Mannheim, Germany) with an automated instrument (Kone Spe-
cific Clinical Analyzer; Kone, Espoo, Finland). In analysis of total
cholesterol the coefficient of variation between measurements
using two different standards was 1.16% to 1.57%, and in analysis
of total triglycerides it was 0.02% to 1.75%. In HDL cholesterol
analysis the coefficient of variation was 1.43% to 1.87% (three
different standards), and in analysis of HDL triglycerides it was
2.13% (one standard).

Serum samples for determination of apo A-I and apo B were
stored at —70°C until analyzed at the end of the study. Analyses
were based on the measurement of immunoprecipitation enhanced
by polyethylene glycol at 340 nm.2! The Kone Specific Clinical
Analyzer and ApoA-I and ApoB reagents from Orion Diagnostica
(Espoo, Finland) were used in the analyses. In apo A-I analysis the
coefficient of variation within the measurement was 3.28% to
4.83%, and in apo B analysis it was 1.73% to 2.82% (two
standards).

CETP activity in plasma samples was determined as previously
described.?2 LDL and HDL, used for measurement of CETP
activity, were isolated from plasma of healthy controls by sequen-
tial ultracentrifugation. Plasma was adjusted to density 1.019 g/mL
with a NaCl-NaBr solution and centrifuged in a Beckman Ti60
rotor (Beckman Instruments, Palo Alto, CA) at 160,000 x g and
15°C for 18 hours. VLDL and intermediate-density lipoprotein in
the supernatant were removed by tube-slicing, and the infranatant
was adjusted to 1.063 g/mL to isolate the LDL fraction (d = 1.019
to 1.063 g/mL). The density of the infranatant was increased to
1.090 g/mL, and it was centrifuged as above for 24 hours. The
surface layer, a mixture of light HDL particles and apo B-contain-
ing particles such as lipoprotein(a), was discarded. The infranatant
was then adjusted to 1.210 g/mL, and the HDL fraction (d = 1.090
to 1.210 g/mL) was isolated after centrifugation for 48 hours.
Finally, LDL and HDL fractions were reisolated at densities 1.070
and 1.210 g/mL, respectively, and dialyzed against 0.15 mol/L
NaCl-1 nmol/L EDTA, pH 7.4.

The LDL fraction isolated from the plasma of healthy volunteers
was labeled with [1,2(n)-*H]-cholesteryl oleate?* and reisolated by
ultracentrifugation. ApoB—containing lipoproteins in the subjects’
plasma samples were precipitated with polyethylene glycol. Ali-
quots of the supernatant were incubated in triplicate at 37°C with
labeled LDL and unlabeled HDL (also isolated from the plasma of
volunteers). After incubation for 12 hours, the tubes were cooled
on crushed ice and bovine serum albumin and carrier LDL were
added. LDL was precipitated with MgCl,-dextran sulfate, and an
aliquot of the supernatant was counted for radioactivity in a
scintillation counter.

The CETP assay measures the exchange of cholesteryl esters
between LDL and HDL. The same activity was observed when
labeled HDL was used as the substrate.? In the assay, the maximal
capacity of cholesteryl ester exchange is measured. This accurately
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reflects the concentration of CETP protein in plasma.?? Intraassay
and day-to-day variations of the method are 4.0% and 6.6%,
respectively.

In the analysis of fatty acid composition of serum cholesteryl
esters, serum samples were extracted with chloroform methanol
(2:1) and lipid classes were separated by solid-phase extraction
with an aminopropyl column.? Fatty acids were analyzed by the
Carlo Erba Vega 6130 gas chromatograph (Carlo Erba Instru-
ments, Milan, Italy) equipped with an NB-351 silica capillary
column (HNU-Nordion, Helsinki, Finland).

Statistical Analysis

The data were analyzed with the SPSS/PC+ statistical pro-
gram.?0 Before further analyses, normal distribution of the vari-
ables was checked with the Kolmogorov-Smirnov test. An ANOVA
for repeated measurements?’ was performed to assess whether
there was any carryover effect and to test if there were changes in
variables with time. When the analysis indicated that the overall
change in a variable with time was significant (P < .05), paired ¢
tests were used for two-tailed comparisons. Comparisons within
the diet periods were performed by comparing the results at 4
weeks with the results at 0 weeks (ie, at the end of the preceding
baseline diet period). Comparisons between the palmitic diet and
the stearic diet were made by comparing results at the 4-week time
point. Bonferroni adjustment was used to control the overall o
level. All data are expressed as the mean + SEM.

RESULTS
Dietary Compliance

There were no changes in body weight during the
palmitic diet (61.2 = 2.3 v 61.2 + 2.4 kg, beginning v end of
diet). During the stearic diet, body weight marginally
decreased by a mean of 0.4 kg (61.1 = 2.3 v 60.7 = 2.3 kg,
P = .021).

The goals of the experimental diets were well achieved.
The difference in palmitic acid content between experimen-
tal diets was 3.2E%, and for stearic acid content the
difference was 4.8E%. The smaller difference in stearic acid
content was due to the use of cocoa butter as a source of
stearic acid; cocoa butter is also moderately rich in palmitic
acid. The content of myristic acid was lowest in the stearic
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diet, and in the palmitic diet it was also lower than in the
baseline diet. The difference between experimental diets
was 0.6E%. The experimental diets provided approximately
4E% more saturated fatty acids than the baseline diet
because of substitution of palmitic and stearic acids in the
experimental diets for monoenes in the baseline diet.
Results of food records from the diet periods are shown in
Table 2.

During the stearic diet, the proportion of stearic acid in
serum cholesteryl esters increased and that of «-linolenic
acid decreased significantly. The proportions of myristic
and palmitic acids were higher and the proportions of
stearic and oleic acids were lower at the end of the palmitic
acid diet as compared with the end of the stearic diet. Fatty
acid compositions of serum cholesteryl esters are presented
in Table 3.

Serum Lipids and Lipoproteins

The results of the statistical analysis indicated that the
order of the diet periods did not affect the results of this
study. The mean concentration of total cholesterol was
significantly higher (P = .015) and those of LDL choles-
terol and total triglycerides tended to be higher after the
palmitic diet versus the stearic diet (P = .077 and P = .066,
respectively). HDL cholesterol concentration was signifi-
cantly lower after the stearic diet than after the palmitic
diet (P = .040) (Table 4). .

As compared with concentrations measured after the
baseline diet, serum total and LDL cholesterol concentra-
tions were significantly higher after the palmitic diet (12%
and 15%, P = .001, respectively; Table 4), as was the
LDL/HDL cholesterol ratio (1.63 v 1.84, P = .043). After
the stearic diet, there were no significant differences in
serum total or lipoprotein cholesterol or lipoprotein triglyc-
eride concentrations as compared with values after the
baseline diet. However, mean HDL cholesterol concentra-
tion tended to be lower (10%, P = .061), and due to this the
LDL/HDL cholesterol ratio tended to be higher (1.71 v
1.87, P = .129) after the stearic acid diet than after the
baseline diet.

Table 2. Energy Intake, Proportion of Energy Nutrients, and Cholesterol and Fiber Intake During the Diet Periods

Parameter Baseline PA Palmitic Diet Baseline SA Stearic Diet
Energy (kJ) 7,073 + 226 7.367 + 219 6,985 + 276 7,240 + 209
Fat (E%) 37808 377+05 37.1 0.7 37.8+0.6
Fatty acids (E%)

Saturated 154 + 0.4 18.7 + 0.2 15.4 £ 0.2 19.0 = 0.4
Myristic acid 21 =01 1.8 £ 0.0 21 %01 1.2 £ 0.1
Palmitic acid 7.3x02 11.8 = 0.1 7.2 0.1 85+0.2
Stearic acid 2.7 0.1 24+00 2.7 + 0.1 7301

Monounsaturated 14.4 + 0.4 122+ 0.2 13.7 £ 0.5 119+ 0.3

Polyunsaturated 5.2 0.2 4.7 +0.2 53+0.3 5.0+ 0.2
Linoleic acid 4.2 0.2 4.0 = 0.1 4.3 +0.3 4.1+ 0.2
a-Linolenic acid 0.8 = 0.0 0.5 = 0.0 0.8 £ 0.0 0.6 = 0.0

Carbohydrate (E%) 45.8 + 0.8 46,5 + 0.5 47.2 + 0.6 46.6 = 0.6
Protein (E%) 147 + 0.3 14.3 £ 0.2 14.4 + 0.4 14.0 = 0.1
Cholesterol {(mg/MJ) 25.6 = 1.5 27.3 0.9 25.9 = 1.7 23.8 £ 0.7
Fiber (g/MJ) 39+02 3.6 +0.2 3.7x0.2 3502

NOTE. Values are the mean = SEM; N = 12.

Abbreviations: baseline PA, baseline diet period preceding the palmitic diet; baseiine SA, baseline diet period preceding the stearic diet.
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Table 3. Fatty Acid Composition of Serum Cholesteryl Esters {(mol% of total) at the Beginning and End of the Experimental Diet Periods

Palmitic Diet Stearic Diet
Fatty Acid 0 Weeks 4 Weeks P* 0 Weeks 4 Weeks
Myristic (C14:0) 1.26 = 0.08 1.31 = 0.09 <.05 1.38 = 0.06 1.14 = 0.11
Palmitic (C16:0) 11.66 = 0.14 12.05 + 0.23 <.0b 11.72 + 0.26 11.21 = 0.17
Stearic {C18:0) 0.59 + 0.04 0.60 = 0.05 <.001 0.63 = 0.06 0.98 = 0.081
Oleic (C18:1,(1)-9) 19.20 = 0.46 19.04 = 0.37 <.01 19.72 = 0.55 20.09 = 0.50
Linoleic (C18:2,(1)-6) 53.60 = 0.81 53.58 = 0.76 52.97 = 1.02 53.56 = 0.62
a-Linolenic (C18:3,(1)-3) 0.78 + 0.04 0.74 + 0.05 0.87 = 0.05 0.68 = 0.04%

NOTE. Values are the mean = SEM; N = 12,
*Difference between diet periods.

TP < .001

1P < .01%: difference within the diet period.

In the palmitic diet, apo A-I concentration was signifi-
cantly higher as compared with the stearic diet (P = .011;
Table 5). As compared with values obtained after the
baseline diet, apo A-I and apo B concentrations were
higher after the palmitic diet (8%, P = .009, and 12%,
P = 025, respectively). In the stearic diet, there was a
significant difference in apo A-I concentration only; the
concentration was 7% lower (P = .014) after the stearic
diet as compared with the baseline diet.

Plasma CETP Activity

In the palmitic diet, CETP activity was significantly
higher than in the stearic diet (P = .006), and the mean
change in CETP activity was also significantly greater in the
palmitic diet as compared with the stearic diet (P = .006;
Table 5). Plasma CETP activity was significantly higher
after the palmitic diet as compared with the baseline diet
(17%, P = .001). Individual responses during both the
palmitic and stearic diets are presented in Fig 1.

Neither plasma CETP activity nor the change in activity
correlated significantly with the concentration or changes in
the concentration of serum total or lipoprotein lipids during
consumption of the palmitic diet. During consumption of
the stearic diet, the change in plasma CETP activity
correlated significantly negatively with the change in HDL
cholesterol concentration (r = —.65, P = .022), as well as

with the change in non-HDL cholesterol concentration
(r = —.82, P = .001).

DISCUSSION

In the present study, the effects of diets enriched in
palmitic and stearic acids on serum lipids, lipoproteins, and
apolipoproteins, and plasma CETP activity were examined
in young healthy women. Experimental diets were com-
posed of natural foodstuffs and differed from the baseline
diet only with respect to fatty acid composition. According
to the food records, there were no major differences in the
proportions of energy nutrients, dietary fiber, and polyun-
saturated fatty acids between diet periods, and the propor-
tion of saturated and monounsaturated fatty acids also
corresponded to the diet plans. To avoid changes in the
proportion of carbohydrate and protein, palmitic and stearic
acids were supplemented in the experimental diets within
the fat component by replacing SE% of monounsaturated
fatty acids with palmitic acid or stearic acid.

Palmitic acid is the most abundant saturated fatty acid in
the Western diet. In recent literature, the cholesterol-
increasing effect of palmitic acid has been questioned.®928
However, in the present study, the diet rich in palmitic acid
increased serum total cholesterol concentrations as com-
pared with the diet rich in stearic acid and the baseline diet.
This is in accordance with the results of most previously

Table 4. Serum Lipids (mmol/L), Lipoproteins (mmol/L), and Apos A-l and B {g/L) at the Beginning and End of Experimental Diet Periods

Palmitic Diet Stearic Diet

Parameter 0 Weeks 4 Weeks Pt 0 Weeks 4 Weeks
Cholesterol

Total 4.16 = 0.18 4.71 = 0.14* <.05 4,52 + 0.22 4.32 = 0.21

HDL 1.44 = 0.06 1.51 = 0.07 <.05 1.50 = 0.06 1.37 = 0.06

LDL 2.35 +0.13 2.78 = 0.12% 2.56 = 0.18 2.56 = 0.15

VLDL 0.39 + 0.06 0.42 = 0.07 0.36 = 0.06 0.39 = 0.06
Triglycerides

Total 0.89 = 0.12 1.00 £ 0.15 1.01 = 0.16 0.84 = 0.12

HDL 0.19 = 0.02 0.18 £ 0.02 0.21 = 0.02 0.17 = 0.06

LDL 0.25 = 0.03 0.22 + 0.03 0.25 = 0.03 0.22 = 0.03

VLDL 0.45 = 0.09 0.59 £ 0.13 0.55 £ 0.13 0.45 = 0.09*
Apo A-l 1.45 = 0.05 1.57 = 0.05% <.05 1.51 = 0.04 1.40 = 0.068
Apo B 0.57 = 0.04 0.65 + 0.058 0.65 = 0.05 0.61 = 0.05

NOTE. Values are the mean = SEM; N = 12,
*P < .001, P < .01, 8P < .05: difference within the diet period.
TDifference between diet periods.
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Table 5. Plasma CETP Activity (nmol/h/mL) at the End of the
Baseline and Both Diet Periods and Mean Changes in CETP Activity
During the Diet Periods

Parameter Baseline  Paimitic Diet  Stearic Diet P
CETP activity 88«5 106 = 6* 936 <.01
Mean change in activity 183 4+3 <.01

NOTE. Values are the mean = SEM; N = 12,
*P < .001 v baseline.
TDifference between diet periods.

published studies.1>7102 The amount of myristic acid was
lower (0.3 E%) in this diet period as compared with the
baseline diet, so myristic acid cannot be responsible for the
increase in LDL cholesterol concentration during this diet
period. HDL cholesterol concentration did not increase
significantly in the palmitic diet, but there was a significant
increase in apo A-I concentration. As a result of the
increase in LDL cholesterol concentration, the LDL/HDL
cholesterol ratio increased during this diet period. Unlike
in some human and animal studies,* no effects of palmitic
acid on serum total or lipoprotein triglyceride concentra-
tions were found in this study. The serum cholesterol-
increasing effect of saturated fatty acids occurs largely in
the LDL fraction. This may be due to the decrease in the
activity of LDL receptors, and as a result, conversion of
VLDL remnants to LDL increases and the fractional
catabolic rate for LDL decreases.’!

The effect of stearic acid on serum total and LDL
cholesterol concentrations is well documented, and it is
generally considered to have neutral or even hypocholester-
olemic effects on lipid metabolism.!>710-133234 However,
the effect on HDL cholesterol concentration and apo A-I,
the main apolipoprotein of HDL, is not clear. In the
present study, serum total cholesterol concentration was
lower after the stearic diet as compared with the palmitic
diet, but there was no difference in LDL cholesterol
concentration, and the lower total cholesterol concentra-
tion was due to the lower concentration of HDL choles-
terol. As compared with the baseline diet, serum total
cholesterol tended to decrease during the stearic diet due
to a decrease in HDL cholesterol concentration. The
amount of myristic acid in the stearic diet was 0.9E% lower
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than in the baseline diet. According to the equation of the
effects of individual saturated fatty acids,! a 0.9E% de-
crease in the amount of myristic acid would result in a
decrease of 0.27 mmol/L in serum total cholesterol concen-
tration. The observed decrease in the present study was
0.20 mmol/L. However, according to previously published
studies, a change in the amount of myristic and palmitic
acids in the diet causes mostly a change in total cholesterol
concentration due to a change in LDL cholesterol concen-
tration, whereas HDL cholesterol concentration changes
only slightly or not at all.!’* In some recently published
studies, stearic acid also has been found to have a tendency
to decrease HDL cholesterol concentration as compared
with diets high in palmitic or oleic acids® or a diet high in
linoleic acid.'? It is unclear whether this is due to decreased
synthesis or increased catabolism of this particle.

There has been speculation as to why stearic acid has no
serum cholesterol-increasing effect even though it is a
saturated fatty acid. A possible mechanism for the neutral
or decreasing effect of stearic acid on serum total choles-
terol concentration could be that stearic acid is rapidly
converted to oleic acid,3038 which does not increase serum
total cholesterol concentration.3! In some studies, stearic
acid has been found to be absorbed less well than, for
example, palmitic acid,!!%40 but in other studies no differ-
ences have been found in the absorbability as compared
with other fatty acids.>*-%? In this study, subjects lost 0.4 kg
in the stearic diet, but the energy intake was also marginally
less than in the palmitic diet. It is thus unlikely that the
effect of stearic acid in the present study could be explained
by lower absorption of this fatty acid.

Non-HDL particles (VLDL, IDL, and LDL) are the
acceptor particles of cholesteryl esters transferred by
CETP,** and the lipid composition of these particles has
been shown to affect the rate of cholesteryl ester transfer.>16
Since LDL particles are removed from the circulation by
specific hepatic receptors,* the increased CETP activity
may lead to stimulation of reverse cholesterol transport
from peripheral tissues to the liver. On the other hand, the
finding that patients with established coronary artery dis-
ease have increased transfer of cholesteryl esters from
HDL to VLDL and LDL*% and that atherosclerotic lesions
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develop in arteries of mice expressing the transgenic CETP
gene* suggest that high CETP activity may be atherogenic.

In addition to its central role in reverse cholesterol
transport from the periphery to the liver, CETP is also
involved in the regulation of serum lipoprotein levels.
There is an inverse correlation between plasma CETP
activity and HDL cholesterol concentration.?* A high plasma
CETP activity is also associated with high concentrations of
serum total or non-HDL cholesterol in hypercholesterol-
emic patients.*’*® Because previously published studies
suggest that the effects of palmitic acid and stearic acid on
serum HDL cholesterol concentration may differ, it was of
interest to find out whether this could be related to
simultaneous changes in plasma CETP activity. CETP
activity was significantly higher in the palmitic diet than in
the stearic diet. Furthermore, as compared with the base-
line diet, plasma CETP activity increased in all subjects in
the palmitic diet.

A diet rich in cholesterol and fat has been found to
increase hepatic mRNA concentrations of CETP in nonhu-
man primates and rabbits, suggesting an increase in the
synthetic rate of CETP.#*%® Dijet-induced alterations in
plasma CETP activity in the present study may be due to
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direct effects of dietary fatty acids on CETP synthesis, but
changes in serum lipoprotein concentrations may also play
a role in the alteration of plasma CETP activity; increased
plasma CETP activity coincided with an increase in serum
LDL cholesterol and apo B concentrations in the palmitic
diet. However, correlations between plasma CETP activity
and these two variables were not statistically significant in
the palmitic diet, likely because of the small variation
among subjects in plasma CETP response in this diet.

In conclusion, in young healthy women, palmitic acid and
stearic acid had different effects on serum lipids and
lipoproteins: serum total and HDL cholesterol, as well as
apo A-I, concentrations were higher after the palmitic
acid-enriched diet as compared with the stearic acid-
enriched diet. Furthermore, the diet rich in palmitic acid
resulted in higher plasma CETP activity than the diet rich
in stearic acid.
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