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High—Monounsaturated Fat, Olive Oil-Rich Diet Has Effects Similar to a
High-Carbohydrate Diet on Fasting and Postprandial State and Metabolic
Profiles of Patients With Type 2 Diabetes

Camino Rodriguez-Villar, José M. Manzanares, Elena Casals, Ana Pérez-Heras,
Daniel Zambén, Ramoén Gomis, and Emilio Ros

Whether metabolic control in type 2 diabetes mellitus (DM) is best achieved with the traditional high-carbohydrate (CHO),
low-fat diet or a low-CHO, high-fat diet is still controversial. In a randomized crossover study, we compared the effects of a
low-fat (30% of daily energy) diet and a high-fat (40% of daily energy), high-monounsaturated-fat diet for 6 weeks each on
fasting and postprandial glucose, insulin, and lipoprotein concentrations in 12 patients with well-controlled type 2 DM (fasting
blood glucose, 176 + 54 mg/dL; hemoglobin A;., 6.4% % 0.7%) and no overt dyslipidemia (serum total cholesterol, 235 + 43
mg/dL; triglycerides, 180 + 63 mg/dL). Home-prepared foods were used and olive oil was the main edible fat, accounting for
8% and 25% of daily energy requirements in the low-fat and high-fat diets, respectively. For postprandial studies, the same
mixed meal containing 36% fat was used in both dietary periods. Body weight and fasting and 6-hour postprandial blood
glucose, insulin, and lipoprotein levels were similar after the two diets. The mean incremental area under the curve of serum
triglycerides 0 to 6 hours after the challenge meal, adjusted for baseline levels, did not change significantly after the high-fat
diet compared with the low-fat diet (1,484 = 546 v 1,714 = 709 mg - 6 h/dL, respectively, P =.099). Mean postprandial
triglyceride levels at 6 hours were increased about 2 times over fasting levels and were still greater than 300 mg/dL after either
diet. A diet high in total and monounsaturated fat at the expense of olive oil is a good alternative diet to the traditional low-fat
diet for patients with type 2 DM. However, ongoing postprandial hypertriglyceridemia with either diet points to the need for
other therapies to decrease triglyceride-rich lipoproteins (TRL) and the inherent atherogenic risk in type 2 diabetics.
Copyright © 2000 by W.B. Saunders Company

ORONARY HEART DISEASE is the main cause of death DM promotes TRL accumulation by way of increased hepatic
in patients with type 2 diabetes mellitus (DMYhis is  VLDL production due to excess substrate (free fatty acids) and
due to the high prevalence of atherosclerosis in these patients, fi¢duced peripheral catabolism of both VLDL and chylomicrons
relation to the frequent association of several cardiovasculapecondary to decreased activity of lipoprotein lipase, the
risk factors, principally hyperglycemia, hyperinsulinemia, dia- €nzyme that hydrolyzes triglycerides in TRL.
betic dyslipidemia, arterial hypertension, and truncal obesity. Because VLDL and chylomicrons compete for the common
However, this cluster of risk factors does not completely explainf€Moval pathway dependent on lipoprotein lipase actfvitye
why atherosclerotic complications are 2 to 4 times higher in
type 2 DM than in the general populatién.
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variable increase in TRL in the postabsorptive state (usuallyDM subjects to assess the effects of a diet rich in monounsat-
after 9 to 12 hours of fasting overnight) is accentuated after thairated fatty acids from olive oil on fasting and postprandial
ingestion of fat-containing foods, giving rise to the so-called glucose, insulin, and lipoprotein levels in comparison to the
postprandial hyperlipidemidThe response of plasma lipopro- usual high-CHO, low-fat diabetic diet.

teins, particularly total triglyceride and TRL, during the postpran-

dial state has received much attention in the past decade because

of the accumulating evidence that postprandial triglyceridePatients
concentrations may be more closely related to atherogenic risk sixteen patients with type 2 DM attending the outpatient Lipid Clinic
than the values observed in the fasting sté&fé.Therefore,  or the Diabetes Clinic were studied. Inclusion criteria were as follows:
interest has been kindled recently for studies of postprandiafasting total serum cholesterol 300 mg/dL (7.7 mmol/L) or less and
lipemia in subjects with type 2 DNE Similar to the situation in  triglyceride 300 mg/dL (3.4 mmol/L) or less, apolipoprotein E (apo E)
coronary heart disease patients, where normal or mildly ele9enotype 3/3, body mass index less than 30 Rgsrum hemoglobin
vated triglyceride levels during fasting are greatly increased 8% O Iess, treatment with diet or oral hypoglycemic agents, and no
after an oral fat l0ad® the underlying lipid disorder is hypolipidemic medication therapy within the 6 weeks prior to study.

d onlv in th dial . 5 DMPatients on insulin treatment, with alcohol intake above 20 g/d, smoking
ungpvtirle; 180n y In the postprandial state in many type more than 10 cigarettes daily, or with a diagnosis of diabetic gastropare-
subjects>-

sis or enteropathy, diabetic nephropathy, thyroid disease, or arterial
There is a large body of data indicating that TRL, whether of hypertension requiring pharmacologic therapy were excluded from the

intestinal or hepatic origin, are directly atherogenic becausatudy.

they can enter the vessel wall and convert macrophages to foa

cells9201n addition, delayed triglyceride clearance alters both

HDL and low-density lipoprotein (LDL) metabolism, accelerat- The studies were performed on an outpatient basis. During the

ing core-lipid exchange between these lipoprotein particles an@"&-inclusion period, the patients consumed their usual low-fat, high-

TRL, with the consequence of a reduced cholesterol concentra(—:Ho diet. This was followed by a 12-week intervention period in which

tion in HDL2! and the induction of atherogenic small, dense two diets were prescribed in random crossover design for 6 weeks each,

; . . g . alow-fat, high-CHO diet (CHO diet) and a high-fat, high—-monounsat-
LDL.22 These detrimental lipoprotein alterations are potentially |, -.oq fatty gcid diet (MOE\IO diet) ) g g

reversible by the decrease of postprandial hyperlipidemia and |nitially and weekly during each diet, the patients were individually
TRL that can be induced in hypertriglyceridemic subjects with evaluated by an expert dietitian and completed 3-day food records
dietary changéd24or hypolipidemic medication therag$y?’ (including 1 weekend day). They were also trained to follow the
The modification of dietary habits is the first approach to recommended diets, which were isoenergetic with the usual diet and
treatment of type 2 DM. As recommended by the Americandiffered only in fat and complex CHO content. The diets were
Diabetic Association (ADAJE there is still a widely held view —composed of natural foodstuffs, with a limitation on red meat, eggs, and
that the low-fat, high-carbohydrate (CHO) diet, with a cIassicV_VhOIe'fat dairy products_, and an emphasis on vegetable prodU(_:ts and
nutrient distribution as a percentage of daily calories of 15%T'Sh' The num.bemf Servings o.f cergal product_s, Iegl_Jmes, and fru'.ts was
. o o . increased while the use of olive oil was restricted in the CHO diet in
protein, 55% CHO, and 30% fa,t (ratio Of, Saturated/monoun'satbomparison to the MONO diet. The olive oil used in the MONO diet
urated/polyunsa_turated fatty acret_i:l:l), IS t_he MOStappropri-  (cold-pressed virgin olive oil; Borges-Pont,ega, Spain) was pro-
ate for body weight and glycemic control in diabetic patients. viged to the patients together with a measuring spoon and was
However, the convenience of high-CHO diets for diabeticincorporated crude (uncooked) into the food constituents of the diet as a
patients has been challenged recently on the grounds that theiessing or a spread or soaked in bread, with instructions to remove any
may worsen postprandial glycemia and insulin levels andremaining oil on the spoon or plate with a small piece of bread to be
fasting triglyceridemia in comparison to diets rich in total¥at.  ingested with the meal. To keep the fiber content of the diet relatively
This argument is ambiguously stated in the most recent dietar§onstant during both dietary periods, we compensated for the fiber
recommendations of the AD®.Because an increased intake of contained in the extra amount of complex CHO during the CHO diet

P ith a recommendation to consume only whole-grain products through-
saturated fatty acids is not recommendable and no WeSterWut the MONO diet period. The caloric ranges for both dietary periods

populatlon naturally consumes more thap an avgrage of 10% ere 1,600 to 2,200 kcal/d. Table 1 shows the nutrient content of the
daily calories as polyunsaturated fatty acids, the ideal fatty acidgyq dgiets prescribed and actually consumed. Dietary protein, fiber, and
to enrich the diet when the proportion of carbohydrate ischolesterol contents were similar in the study diets. The CHO diet
reduced are monounsaturated fats. There are few dietaryontained (meart SD) 16.3+ 7.6 g olive oil (~8% of daily energy
intervention studies comparing a monounsaturated fatty acid+equirements), while the MONO diet contained 55:64.2 g olive oil

rich diet with the traditional low-fat diabetic diet in subjects per day, corresponding to about 25% of total energy. The patients’
with type 2 DM, with contradictory results (decrease or no Weight and waist to hip ratio were monitored weekly, and any trend for
change) regarding the effects on postprandial liped#aTwo ~ Weight change was addressed by small caloric increments or decre-

of these studiéé2were performed with meals provided by the ments. Instructions to maintain a similar level of physical activity for
. . . . the duration of the study were provided.
investigators, not with meals prepared at home by the experimen At the end of each dietary period, patients were admitted to the

taI_S_UbJeCts’ thu$ prpwdmg lide information about the &_lcce_pt'CIinicaI Research Center after an overnight fast for fasting and
ability and practicality of the monounsaturated fatty acid-rich postprandial blood tests.

diet. Furthermore, olive oil, the natural monounsaturated fat . ) o
consumed by Mediterranean populations, was not used in thestest Meal and Biochemical Determinations

studies. At 9 am, an intravenous catheter was inserted in a brachial vein and a
Therefore, we designed a dietary intervention study in type 2asal blood sample was obtained, followed by administration of the test

SUBJECTS AND METHODS

l;Frial Design
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Table 1. Nutrient Content of the Prescribed and Actually Consumed Study Diets

CHO Diet MONO Diet

Nutrient Prescribed Actual Prescribed Actual P

Energy (kcal/d) 1,600-2,200 1,947 * 242 1,600-2,200 1,992 = 245 >.2
Carbohydrate (% kcal) 55 535+ 21 45 433 £ 2.6 .002
Protein (% kcal) 15 173 £1.7 15 16.3 £ 1.2 107
Fat (% kcal) 30 28.6 £ 0.7 40 40.1 = 0.7 .002
Saturated <10 6.4+0.38 <10 7.9 +0.6 .005
Monounsaturated 12 116 = 2.3 25 24.8 = 0.7 .002

Polyunsaturated

Total <10 4.7 £ 0.6 <10 5.2 +0.8 .096
n-6 41+05 47 +0.8 .012

n-3 0.45 0.1 041 +0.1 >.2

Cholesterol (g/d) <300 241 *+ 38 <300 233 = 39 >2
Fiber (g/d) 25 26.9 £3.2 25 243+ 2.4 .035

meal. To control for a dose-dependent effect of fat content onStatistical Analysis
postabsorptive serum triglyceride concentrations, the challenge meals The data are expressed as the mearSD or mean+ SE as

were similar in the two dietary periods. The meal contained 880 kcal,a propriate. Comparisons between values from the two dietary periods

50% carbohydrate, 36% fat (10% saturated, 19% monounsaturated, anvé;re made using nonparametric tests (Wilcoxon). ANOVA for repeated

7% polyunsaturated fatty acids), and 14% protein. The fat load was 3%,0,5res was used for comparisons of postprandial variables between
g, accounting for 52% to 66% and 39% to 49% of the daily fat intake in giets, A 506 o risk level was required for statistical significance

the CHO and MONO diets, respectively. The meal contained 17 gp < 05). Plasma glucose, insulin, total triglyceride, VLDL triglycer-
sucrose ath 5 g fructose. The composition of the test meal was asjge, and retinyl palmitate responses during the 6-hour profile were
follows: 200 mL skim milk, 80 g white bread, 10 g butter, 10 g olive oil, analyzed by calculating the incremental area under the curve (AUC)
15 g jam, 20 g salami, 15 g cheese, 1 egg, and 200 mL unsweetenaglith a formula based on the trapezoid rule with adjustment for baseline
orange juice. To label intestinally derived lipoproteins, vitamin A |evels. All statistical analyses were performed with SPSS software
(60,000 U/n?) was administered with the challenge meal. (SPSS, Chicago, IL).

Blood samples were drawn before the test meal and 2, 4, and 6 hours
postprandially for determination of serum glucose, insulin, total choles- RESULTS

terol and triglycerides, lipoproteins, apo Al and apo B, and retinyl  £qod records showed that dietary compliance was excellent
palmitate. Patients were free to walk around between blood Samplithroughout the study in 12 patients, with a deviation of less than
periods, but they were requested to be recumbent for at least 30 minut%% between actual and prescribed nutrient intake (Table 1).
before each vempuncture. Only calprle-free and caﬁe!ne-free beveragP]gour patients were withdrawn from the study due to poor
were allowed during the 6-hour period of blood sampling. ) . . . . . -
compliance with dietary instructions. Thus, 12 patients with a
duration of diabetes of & 2 years completed the study. Their
Analytical Methods baseline characteristics show that they had good glycemic
Blood for plasma was drawn into sterile tubes containing EDTA (1.0 control and no O\_/ert_ dyslipidemia. Half o_f the. patients con-
mg/mL), and samples for serum were placed in empty sterile tubessumed the CHO diet first; the order of the diets did not affect the
Plasma or serum was separated from cells by centrifugation at 2,506€sults. Anthropometric features, glycemic control, and fasting
rpm for 30 minutes at 4°C. Plasma to be used for determination oflipid levels did not change with either diet (Table 2). Fasting and
retinyl palmitate was protected from light and stored under nitrogen atpostprandial glycemia and insulinemia were also similar with
—80°C until analysis. Cells obtained after separation of the plasma wer¢he two diets (Fig 1). Likewise, there were no significant
used for DNA extraction and apo E genotyping. The blood glucose level
was measured by the glucose-oxidase method. Serum insulin waspype 2, Anthropometric Features, Glycemic Control, and Fasting
determined by radioimmunoassay (IRI-CIS Biointernational, Gif-Sur- | jnid values in Patients With Type 2 DM at Baseline and After

Yvette, France) and hemoglobiniAby high-performance liquid Ingestion of the Two Experimental Diets for 6 Weeks
chromatography. Cholesterol and triglyceride levels were measured by

automated enzymatic methods (Trinder; Bayer Diagnostics, Tarrytown Parameter Baseline  CHODiet MONO Diet
NY). For the separation of lipoproteins, 2-mL aliquots of serum were Weight (kg) 74395 73.8=x106 73.3+94
covered with 2 mL NaCl (¢= 1.006) and centrifuged at 105,0009 Body mass index (kg/m?) 279*+21 280*20 27.8*20
for 18 hours at 15°C. The cholesterol and triglyceride concentrations Waist to hip ratio 0.98 = 0.10 0.97 = 0.12 0.99 = 0.09
were determined in the supernatant fraction containing VLDL. HDL Fasting blood glucose (mg/dL) 176 +54.4 164 +58 177 * 58
cholesterol was determined in the infranate by precipitation of apo Hemoglobin Ay (%) 64+07 65+10 67*13
B—containing lipoproteins with phosphotungstate/magnesium. LDL Total cholesterol (mg/dL) 235+426 23250 23373
cholesterol was calculated by subtraction of VLDL and HDL choles- Triglyceride (mg/dL) 18063 175=65 160 65
terol from total cholesterol. Apo E genotyping was performed with the LPL cholesterol (mg/dL) 159+36  155+45 160 + 44
HDL cholesterol (mg/dL) 46 + 13 47 = 11 48 = 10

polymerase chain reaction essentially as previously desciiitldsma
retinyl palmitate levels were measured by reversed-phase high- NOTE. Values are the mean + SD. None of the differences between
performance liquid chromatograpfy. the CHO diet and MONO diet were significant (P > .2 for all).




1514 RODRIGUEZ-VILLAR ET AL

275 _ Table 3. Serum Concentration (mean = SD) of Lipoprotein
Cholesterol and Retinyl Palmitate O to 6 Hours After a Challenge
Meal Performed at the End of Two Dietary Periods
250 . in Patients With Type 2 DM
§ 225 Hours After the Challenge Meal
%D 7] Variable 0 2 4 6
- Total cholesterol
g 200 - (mgrdL)
8 CHO diet 232 = 50 220 =50 230 =54 233 = 56
3 175 MONOdiet ~ 233+73 225+74 221+71 223+ 68
on VLDL cholesterol
'8 150 - (mg/dL)v
o CHO diet 28 £ 21 27 £ 17 29 =20 28 =16
E MONO diet 19 =10 22 +8 22+9 24 + 12t
1 25 - f T T T HDL cholesterol
0 2 4 6  (mody
CHO diet 47 = 11 47 = 21 45 + 14 42 = 14
MONO diet 48 = 10 44 + 11 44 + 11 43 =10
— 50 n LDL cholesterol
g (mg/dL)
- 40 - CHO diet 155 45 138 =56 151+58 151 * 56
= MONO diet 160 = 44 151 + 52* 140 * 65 136 + 57
‘_%h 30 i Total triglyceride
= (mg/dL)
é’ CHO diet 175 +65 247 =87 333 +178 378 + 199
B 20 7] MONO diet 160 = 65 233 89 277 * 144f 304 + 152%
'8 VLDL triglyceride
9 10 - (mg/dL)
m CHO diet 83 = 53 97 £ 55 114 = 86 109 = 71
0 i MONO diet 59 + 30% 89 +35 113+ 119 116 *+ 66
f ! I ! Retinyl palmitate
0 2 4 6 (ug/dL)
CHO diet 04*+04 43 £ 97 123 =193 294 * 288
MONO diet 20*1.7* 25+33 112+ 119 198 + 212
Hours N ) —
P < .05, TP = .06; $P > .1 and <.2 vthe same time point during the
Fig 1. Plasma insulin and glucose responses (mean + SD) after CHO diet; P> .2 for all other differences between the 2 diets by 2-tailed
the test meal given with 2 different background diets. (®) CHO diet; ttest.
(A) MONO diet.

differences in the integrated AUC of glycemia (CHOIONO
diet, 1,211+ 478 v 1,150+ 437 mg - 6 h/dL) or the AUC of
insulinemia (CHOv MONO diet, 165+ 73v 177 = 74 pU - 6

h/mL). 2
- . . . T 450 -

Fasting lipoprotein cholesterol and retinyl palmitate levels %D
and their response to the test meal at the end of the two dietar}ﬁ 375 -

periods are shown in Table 3. Essentially no differences wereq Total TG
. . . oA

found between the diets for fasting levels of lipoprotein S 300

cholesterol and their response to the test meal. HDL cholesterog

and LDL cholesterol exhibited a slight postprandial decrease;‘; 225 |

with the two diets. The postprandial responses of total triglycer-2

ide and VLDL triglyceride were also similar with the MONO g 150 |

diet and CHO diet. Although there were no significant differ- 5 VLDL-TG
ences in comparison to the CHO diet, triglyceride levels & 75 | %/@Q{

increased less after the MONO diet at all time points after the £

challenge meal (Fig 2). Postprandial plasma levels of retinyl 2 0 - ' . |
palmitate were also nonsignificantly lower with the MONO diet 2 4

versus the CHO diet (Table 3). Likewise, the integrated AUCs

of total triglycerides and VLDL triglycerides were nonsignifi- Hours
cgntly lower after the MONO diet in comparison to the CHO Fig 2. Incremental postprandial response (mean + SD) of total
diet (l,484i 546 v 1,714* 709 mg - 6 h/dL,P = .099, and triglyceride and VLDL triglyceride after a challenge meal with 2
559+ 259v 608 + 383 mg - 6 h/dLP > .2, respectively). different background diets. (@) CHO diet; (A) MONO diet.

o
(o]
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DISCUSSION HDL cholesterol, has been known for some tiffié’although it
In this randomized crossover trial of two isoenergetic also has been reported that the gradual increase of CHO content

weight-maintaining diets, the traditional low-fat, high-CHO in & low-fat diet, as opposed to sudden increases, does not
diabetic diet and a diet enriched in monounsaturated fatty acid§lduce hypertriglyceridemié. In our study, no differences in
at the expense of olive oil, given for 6 weeks each, had a simila@lucose control or fasting triglyceride concentrations were
effect on body weight, glucose metabolism, and fasting andobserved between the high—-monounsaturated fat diet and the
postprandial lipids in diabetic subjects who were in fair Nigh-CHO diet. A reason for this discrepancy with Garg's
glycemic control and had no overt dyslipidemia at baseline. Ondneta-analyst$ might be that, in all the studies cited therein,
limitation of this study is the short period of postprandial there were wide, unphysiologic differences in total fat content
sampling, although one might argue that free-living individuals between the two experimental diets ranging from 15% to 25%
in general and diabetics in particular rarely spend more than ®f daily energy, whereas the difference was only 10% in our trial
hours without a meal during the daytime. Its strengths are thdTable 1). However, improved glycemic control in type 2
relatively long duration of the experimental dietary periods, thediabetics also can be obtained with soluble fiber supplementa-
real-life conditions, home-prepared natural foods, utilization oftion of a low-fat, high-CHO diet?=°
olive oil as the main edible fat in the MONO diet, and identity of ~ Besides the evidence that low-fat, high-CHO diets increase
apo E genotype 3/3 to obviate postabsorptive triglyceridefasting triglycerides, Chen et%#? have recently shown that
changes related to apo E polymorphi&’ Because the such diets given as pre-prepared food have deleterious effects
magnitude and duration of the postprandial response to &n postprandial lipemia as well, whether used for 2 wéaks6
challenge meal depends on its fat conte#ftand is higher with ~ weeks?? in patients with type 2 DM. On the other hand,
a high-fat meal versus a high-CHO méato best reflect the Campbell et @ used home-prepared food and found that
postabsorptive profile dependent on the background diet, wgompared with a low-CHO, high-monounsaturated fat diet, a
maintained constant dietary CHO and fat loads and fatty acidow-fat, high-CHO diet given for 2 weeks to 10 men with type 2
composition of the test meal in the two phases of the studyDM resulted in higher fasting triglyceride levels but had no
Furthermore, the challenge meal had a fat content of 35 g, mordiscernible effect on postprandial triglyceridemia. Our results
closely reflecting normal food intake than the oral fat load of 800n postprandial lipemia were similar to those of the Australian
to 120 g often chosen to maximize potential differencesstudy®® which used experimental diets with macronutrient
between control and experimental grodps. proportions similar to ours. On the other hand, the wider
The prescribed and actually consumed diets were closelglifferences between the CHO and fat content of the background
matched (Table 1). The differences between the two diets irdiets in the studies by Chen ef&i? might have magnified the
total fat (10% of daily energy) and monounsaturated fat (13% ofdietary effects on postprandial triglycerides. As it has been
daily energy) are relatively small, but these diets best reflecshown recently that monounsaturated fat in the background diet
customary intakes in our patient population. Thus, it should bemay lead to faster rates of triglyceride entry (earlier postpran-
underlined that a decrease in CHO intake from 55% to 45% ofdial peak) and clearance (more pronounced late decline)
total daily calories while increasing fat intake from 30% to compared with saturated—fatty acid dietst is also possible
40%, with 25% of total energy intake as olive ail, is well within that we missed a putative beneficial effect of the monounsat-
the acceptable range of usual food consumption in subjectarated fat diet due to a too-short postprandial sampling period.
living in a Mediterranean region like ours, and prescribed dietsThe triglyceride concentrations at 6 hours were still increasing
with a fat content outside of this range would be difficult to for both diets under study, and differences or similarities might
follow in the long term. have occurred at later time points had blood samples been
A frequent concern when a high-fat diet is used in exchangdaken. Nevertheless, in a recent study of patients with type 1
for a high-CHO diet is the possibility of inducing weight gain DM, a high—monounsaturated fat diet impaired postprandial fat
and promoting obesity, a very detrimental effect in diabeticclearance compared with a high-CHO dig¢turther studies
patients. However, as shown in this study, a high-fat diet shouldnay be needed before firm conclusions can be made for the
not induce an accumulation of body fat provided that energyrelationship between diet and postprandial lipemia in diabetic
intake is controlled?#3 In the case of monounsaturated fatty subjects.
acids, their addition to a hypocaloric diet promotes weight loss Recent studi€852 suggest that increased hepatic synthesis
to an extent similar to that achieved with a hypocaloric low-fatand secretion of VLDL is the mechanism underlying the
diet while ameliorating glycemic control in subjects with type 2 triglyceride-elevating effect of high-CHO diets in patients with
DM.44 type 2 DM. The resultant competition between endogenous and
Arecent meta-analysis of 9 short-term randomized crossoveexogenous (intestinal) TRL for removal from the blood would
studies comparing these two approaches to diet therapy isecondarily increase the magnitude of postprandial lipemia; in
patients with type 2 DM reveals that high—-monounsaturated fathis situation, intestinally derived lipoproteins should also
diets improve the fasting lipoprotein profile and glycemic accumulate in the blood postprandially in response to the
control in comparison to low-fat, high-CHO dietsRegarding  high-CHO diet, as shown by softé2but not alp® researchers
lipid effects, high—-monounsaturated fat diets reduce fastingvho have compared high-CHO and high—-monounsaturated fat
triglyceride and VLDL cholesterol concentrations and causediets in patients with type 2 DM. The incremental AUC of
modest increases in HDL cholesterol without adversely affectplasma retinyl palmitate was similar with the two diets in our
ing LDL cholesterof®> The converse, namely that CHO in study. Although the use of plasma retinyl esters as markers for
exchange for fat in the diet increases triglycerides and decreaséstestinally derived lipoproteins has been questiotiéfl the
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transfer of triglycerides from TRL to lower-density lipoproteins at least as good as that obtained with the low-fat diet while

does not occur during the initial 6 hours after a fat I8&d. enhancing palatability, at least for those living in the Mediterra-

Furthermore, Karpe et ®&lreported that retinyl palmitate is a nean area, where olive oil has been the principal edible fat for

valid tracer of intestinal lipoproteins during the first postpran- centuries. Nevertheless, ongoing postprandial hypertriglyceri-

dial hours. demia with either diet points to the need for other therapies to
Again using experimental diets with a 20% energy differencegecrease TRL in type 2 diabetics. It is also evident that to better

in fat and CHO content, Jeppesen éf #iave shown recently  assess and manage cardiovascular risk in this patient popula-

that a high-CHO diet has untoward effects on fasting andijon the diagnostic procedure used to identify postprandial lipid

postprandial measures of glucose and lipoprotein metabollsq}]to'erance needs to be simplified.

also in healthy women, and that these effects are reversed by a

high-fat, high—-monounsaturated fat diet. Because the LDL

cholesterol concentration is not affected with either diet, it ACKNOWLEDGMENT
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