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Lipid responses to a dietary intervention are highly variable between individuals. Part of this variation may be accounted for
by individual differences in lipid-regulating genes that interact with diet to induce changes in lipoprotein metabolism. This
study determined whether apolipoprotein E (APOE) genotype affects lipid responses to a low-fat, low-cholesterol diet in
obese, postmenopausal women. Body weight and lipoprotein lipid responses to a 10-week, dietary intervention (American
Heart Association [AHA] Step I) were compared in 61 women with the APOE 2/3 and APOE 3/3 genotype (APOE4-) and 18
women with the APOE 3/4 genotype (APOE4+) of a similar age, body composition, and maximal aerobic capacity. Body
weight decreased by 2% in both groups, but changes in body weight correlated only with changes in low-density lipoprotein-
cholesterol (LDL-C) (r = .27, P < .05). The dietary intervention decreased total cholesterol and LDL-C to a similar degree in both
genotype groups. However, APOE4- women decreased high-density lipoprotein-cholesterol (HDL-C) by 17% * 11% and
increased triglycerides by 20% =+ 41% in response to the diet, while APOE4+ women had a smaller decrease in HDL-C (-8%
+ 12%) and no change in plasma triglyceride. These group differences were significant for HDL-C (P < .01) and approached
significance for triglycerides (P = .08). Moreover, APOE4- women decreased HDL,-C by 32% =+ 45%, while APOE4+ women
increased HDL,-C by 12% = 62% (P < .01 between groups). It may be prudent to genotype older women before initiating
low-fat diet therapy, as those with the APOE4 allele benefit the most, while the lipid profile could worsen in women without
the APOE4 allele.

Copyright 2002, Elsevier Science (USA). All rights reserved.

ORONARY HEART DISEASE (CHD) is a major cause the control of 3 independent codominant alleles, with frequen-

of morbidity and mortality in older womehlin general, cies of approximately 8%, 77%, and 15%, respectively, in
plasma concentrations of total cholesterol, triglycerides, andCaucasian populatior?8:23 Genetic variation in the APOE
low-density lipoprotein-cholesterol (LDL-C) increase, while gene accounts for 5% to 15% of the variance in total cholesterol
high-density lipoprotein-cholesterol (HDL-C) concentrations and LDL-C within populations, with individuals heterozygous
decrease with age and menopag¢eén women, low plasma and homozygous for the APOE4 allele having the highest
HDL-C and high triglyceride concentrations impart a greaterconcentrations of plasma total cholesterol and LDE2€*In
risk of CHD than high total and LDL-@:1° Therefore, inter- addition, women, but not men, with the APOE4 allele tend to
ventions designed to lower lipoprotein lipid risk factors for have lower HDL-C concentrations than women without this

CHD in older women should focus on lowering triglycerides, allele427

total cholesterol, and LDL-C, while raising HDL-C concentra-  Several previous studies examined APOE gene-diet interac-

tion. tions on lipid concentrations, but results of these studies are
The National Cholesterol Education Program (NCEP) andnconsistent, especially with regard to changes in HDL-C (re-

the American Heart Association (AHA) currently recommend Viewed in Ordova®). The discrepant results among studies are

lowering dietary intake of fat< 30%), saturated fat{ 10%), likely due to dlffgrences in the age, race, gender, and obesity

and cholesterol< 300 mg/d) to improve lipid concentrations status of the subjects studied. In particular, there appears to be

and reduce CHD riski-12 However, there is controversy over a gene-sex interaction on the effects of APOE genotype on lipid

whether these moderately low-fat diets should be advocate{FSPONSES to dietary manipulation, with most studies finding a

universally3-15In general, adoption of a low-fat diet is effec- significant diet by APOE gene interaction in men, but not
tive for reducing LDL-C, but it also lowers HDL-C and in-
creases plasma triglyceride concentratiths,and this effect

may be more evident in womén.18As a result, a reduction in From the Department of Medicine, Division of Gerontology, Uni-
plasma HDL-C, along with an elevation in triglyceride concen- versity of Maryland School of Medicine, and the Geriatric Research,

tration, could potentially increase, rather than decrease, CH ducathn and Clinical Center (GRECC), Baltimore VA Mgdlcal Qen-
L . ter, Baltimore, MD; and the Department of Human Genetics, Univer-
risk in certain women.

. . . . . . sity of Pittsburgh, Pittsburgh, PA.
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premenopausal wome# Previous results are also confounded ation Corp, Madison, WI). ¥,max was measured on a motor-driven
by differences between studies in the interventions used, retreadmill (Quinton, Bothell, WA) during a progressive exercise test to
sulting in variation in the amount of weight loss and the voluntary exhaustion as previously descri§éd valid Vo,max was
magnitude of reduction in total dietary fat, as well as Sp(:)Chci(.’obtained when at least 2 of these 3_criteria were met: (1) maximal heart
types of fat. Therefore, we conducted a secondary, retrosped2!€ 9reater than 90% of age-predicted maximal heart rate (220 bpm-
tive analyses of data collected for a weight loss study to asse 4ge), (2) respiratory exchange ratio of at least 1.10, and (3) plateau in

o 0, (< 200 mL/min change) with increasing work rate.
whether APOE genotype affected lipid responses to a 10-week, Dietary intake. Dietary intake was measured from food diaries

weight-maintaining, AHA Step | diet in a homogenous sampleecorded for 7 consecutive days before and after the AHA dietary
of obese, but otherwise healthy, Caucasian, postmenopaus@tervention. The women were given detailed instructions to record all
women. consumed foods and beverages and were provided with a food scale to
weigh food portions. The food records were reviewed individually with
MATERIALS AND METHODS each woman by a registered dietitian to ensure accuracy and complete-
ess. Women who did not record a detailed description of a food item
e, portion size, method of preparation, use of condiments, etc) were
personally asked to recall the details before the item was entered into
the analysis program (NUTRITIONIST IV, San Bruno, CA).
Lipoprotein lipids. Venous blood samples for the measurement of
Ie']ooprotein lipid concentrations were collected in chilled tubes contain-
ing 1 mg of EDTA/mL of blood after a 12-hour fast on 2 different days
both before and after the AHA diet. Plasma was separated by centrif-

minutes of exercise 2 days per week), weight-stable(0 kg weight ugation at 4°C and total cholesterol and triglyceride concentrations

change in the last year), nonsmoking, and not on medications affectinﬁ'ere measu[)e_d bﬁ ednzymlatlc met‘hlods a;: previously qeséﬂm. h
lipid or glucose metabolism, including hormone replacement therapyna;;e no IS/lIi Jigg a /SLD al_sernLa(t:ng yceri Ie ;:on((:jegtrart:on':grzater Itd an
were scheduled for further medical screening. ‘52 mmol/L ( mg/dL), -C was calculated by the Friedewa

After providing written, informed consent to participate in the study e?uat_lor_]. Inf ourhlaboratory, the |ntferasTa3r/] alnd |ntr|a_—azs;¥ coszllcge;t_s
according to the guidelines of the University of Maryland Institutional ©f Variation for the measurement of total cholesterol is 6.2% and 1.5%;

Review Board for Human Research, the women underwent a medicag'ggcer'gezs’?;'s% and_z.?%;TrI]-lDL-C, 9.2% Iandf 2.7%;hand LDL-C,
evaluation to determine their eligibility for the study. This screening " * ‘odan ) ,Jgsp(;ctlve y- elavezage value for each measurement
evaluation included a medical history, physical examination, fastingper'o was used In the statistical analyses.

blood profile, and 12-lead resting electrocardiogram (ECG) to excludeG APOE Igenptyréng.fDNA Wa_ShiSOITtled ((gIAamp _Blz?d dKltj QIA-
subjects with evidence of CHD, diabetes (fasting blood glucese0 EN, Valencia, CA) from peripheral lymphocytes in blood drawn on

mmol/L or 2-hour blood glucose 11.1 mmol/L)2° cancer, liver, renal e day of each subject's initial lipid measurement. The APOE geno-
or hematologic disease, or other medical disorders. A total of gglyP€ Was determined as previously described.

women met the study eligibility criteria and were enrolled in the AHA o

Step | diet instruction class. Eight of these women dropped out duringStatistics

the 10-week diet intervention due to personal reasons, such as reloca- A data were analyzed using the Statview program for Macintosh
tion, new employment opportunities, increasing family responsibilities, (Abacus Concepts, Berkeley, CA). Descriptive statistics were calcu-
or health problems unrelated to the study. Thus, data are reported on 8§ted for all variables, and all data were tested for normal distribution

Caucasian, middle-aged and older (50 to 65 years) women Werf
recruited by newspaper advertisement for participation in a weight los !
study, which began with a 10-week period of weight stabilization on
the AHA Step 1 diet. This study reports the effects of the APOE
genotype in women who completed the initial AHA dietary interven-
tion. Women were first screened by telephone and those who reporte
being overweight or obese (body mass index [BMIR5 to 45 kg/m),
postmenopausal (no menstruation for at least 1 year), sederta29 (

women who completed the entire study. using the Shapiro-Wilk test for normality. Triglyceride concentrations
) were not normally distributed, and the natural logarithm transformed
Study Design this variable to a normal distribution before data analyses. Comparisons

All women underwent baseline testing before meeting in a weeklyWwere made within and between groups of women with and without at
group session with a registered dietitian for 10 weeks of instruction inl€ast 1 copy of the APOE4 allele. Changes in body weight, dietary
the principles of the AHA Step 1 diet. This diet was composed of 50%intake, and lipoprotein lipids in response to the AHA diet were deter-
to 55% carbohydrate, 15% to 20% protein, 20 to 30 g of fiber and lesgnined using a pairetitest within genotype groups. Studentttest was
than 30% fat with less than 300 mg/d cholesterol and 3 g/d so#um. used to test for statistically significant differences between groups at
The women were asked to remain sedentary and weight stable and #aseline and for changes in response to the AHA diet. We yed
follow this diet throughout the 10 weeks. Body weight was measuredanalysis to assess the probability of group differences in the number of
weekly, and women who started to lose weight were counseled not tavomen with undesirable HDL-C concentrations (,1.16 mmol/L)
decrease caloric intake and to maintain their initial body weight duringbefore and after the AHA dietary intervention. Regression analysis was
the intervention. On average, the women attended 90% of these weeklysed to calculate correlation coefficients between changes in lipopro-
meetings, and dietary compliance was monitored by weekly review oftein lipids and changes in body weight, as well as the initial lipoprotein
American Diabetic Association exchange records by the dietitian oriPid level. All data are presented as mearstandard deviation (SD),
diet technician. Following the AHA diet intervention, body weight, and the level of significance was setRat< .05 for all analyses.
dietary intake, and lipoprotein lipid concentrations were measured
again. RESULTS

Body composition, fat distribution, and maximal aerobic capacity

(measured only at baseline)Height (cm) and weight (kg) were The frequency of each APOE genotype in this sample of 80

measured and BMI was calculated as k§/Waist-to-hip ratio (WHR) Caucasian, postmenopausal women was as follows: APOE

was measured in duplicate and calculated as the ratio of the minimat/2 = 1, APOE 2/3= 14; APOE 2/4= :!-; APOE _3/3: 46_;
waist circumference to the circumference of the maximal gluteal pro-APOE 3/4= 18, and APOE 4/4= 0. This is consistent with

tuberance. Lean mass and adipose tissue mass were measured usiiigrature reports of frequency estimates of 10% to 15% for the
dual energy x-ray absorptiometry (DXA, Model DPX-L; Lunar Radi- APOE4 allele in Caucasian populatic##sThe subject with the
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Table 1. Baseline Characteristics of Postmenopausal Women With 16.6% and —5.7%+ 12.8%, respectively) as women with the
and Without the APOE4 Allele APOE4 allele (APOE4; -15.2% = 15.9% and —6.4%+

APOE4+ APOE4— 11.2%, respectively) (Fig 1). However, APOE4- women de-

(n=18) (n = 61) creased HDL-C by 17.0% 10.8% and increased triglycerides
Age (yr) 60 + 5 60 + 5 by 19.6% + 40.6% in response to the low-fat diet, while
BMI (kg/m?) 31.9 =33 32.6 4.3 APOE4+ women had a smaller decrease in HDL-C (-7.8%
Fat mass (kg) 37477 39.4 + 9.1 12.2%) and no change in plasma triglycerides. These group
Lean mass (kg) 404 = 4.0 40.9 = 4.7 differences were significant for HDL-CP(< .01) and ap-
Waist (cm) 93.4 £ 8.1 96.8 = 10.6 proached significance for triglycerideR  .08). Moreover,
Hip (cm) 113.6 = 7.0 17.3£11.9 women who were APOE4- decreased HET by 32.3% =
WHR 0.83 + 0.07 0.83 + 0.07

44.5%, while women who were APOHE4increased HDL-C
by 11.9% =+ 62.0% P < .01 between groups). The LDL-C/
NOTE. Data are mean + SD; no group differences. HDL-C ratio in the APOE4- group increased by 15.5%
Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio. 17.1%, but did not change in women who were APGE4
At baseline, the number of women with undesirable HDL-C
concentrations (ie<1.16 mmol/L) was 8 (13%) in the APOE4-
APOE 2/2 genotype was grouped with those of the APOE 2/3yroup and 5 (28%) in the APOB4group (not significant by?
genotype, and the subject with the APOE 2/4 genotype wasnalysis). After the dietary intervention, the total number of
eliminated from the data analyses. Since there were no signifyyomen with an HDL-C concentration less than 1.16 mmol/L
icant differences in the lipid responses to the AHA diet betweenincreased from 13 to 36 women. All women whose HDL-C was
women with the APOE 2/3 genotype and those with the APOEpelow 1.16 mmol/L remained below this level after the inter-
3/3 genotype, these women were combined (APOE 4-,61)  vention. Of the 23 women whose HDL-C dropped to undesir-
for comparison of lipid responses to women with the APOE4 gple concentrations with the AHA diet, 18 (83% of the women
allele (APOE4+, n = 18). Both genotype groups were of a whose HDL-C dropped below 1.16 mmol/L) were APOE4- and
similar age, BMI, body composition, WHR, and &jnax 5 (17%) were APOE4.
(Table 1). Regression analysesln all women, changes in LDL-C
Body weight and dietary intake changes by APOE genotypegorrelated with changes in body weight during the AHA diet
There was a small, but significant, decrease in body weightr = 27 P < .05), but changes in the other lipoprotein lipids
following the AHA Step 1 diet, which was not different be- \yere not related to changes in body weight. Except for total
tween genotype groups (APOE4= -2.4% * 2.2%; APOE4-  cholesterol, changes in all lipids correlated negatively with the
= -2.1% * 2.8%; Table 2). Dietary instruction on the AHA haseline concentration for each lipid (LDL-€,= -.43; trig-
Step 1 diet for 10 weeks resulted in a decrease in the percentaggcerides,r = -.37; HDL-C,r = -.56; and HDL-C, r = -.56;
of energy consumed as fat and an increase in the percentage pf< 01). These relationships did not differ between genotype
energy consumed as carbohydrate and protein in both groupgroups.
(Table 2). The percentage of saturated, polyunsaturated, and
monounsaturated fat also decreased similarly in both groups.
Thus, the dietary instructions were complied with to a similar DISCUSSION
degree in both genotype groups. This study was conducted to determine whether the APOE
Lipoprotein lipid changes by APOE genotypéAt baseline,  genotype influenced lipoprotein lipid responses to an AHA
lipoprotein lipid values were similar between genotype groups,Step 1 diet in a homogenous population of obese, middle-aged
except for HDL-C, which was higher in APOE4- women (Ta- and older, postmenopausal women. The findings indicate that
ble 3). Women without the APOE4 allele (APOE4-) decreasedtotal cholesterol and LDL-C concentrations decreased in re-
total cholesterol and LDL-C to a similar degree (-14.8%6  sponse to the dietary intervention, and that the magnitude of

Vo,max (mL/kg/min) 20.5 *+ 4.1 19.8 + 3.2

Table 2. Effects of AHA Dietary Instruction on Body Weight and Dietary Intake by APOE Genotype

APOE4+ (n = 18) APOE4— (n = 61)
Before After Before After
Body weight (kg) 83.9+9.2 81.8 = 9.8* 86.4 = 12.82 84.8 = 12.9t
Total energy 1,746 + 482 1,580 + 411 1,874 = 510 1,710 = 281%t
Carbohydrate (%) 52 + 6 57 + 6t 51+6 58 + b*
Protein (%) 15+ 2 19 + 3t 16+3 18 + 3%
Fat (%) 317 22 + 6* 316 23 £ 5*
Saturated fat (%) 10 +3 6 + 2% 9+3 6 + 2%
Polyunsaturated fat (%) 6+2 5+ 2% 6+2 4+ 1%
Monounsaturated fat (%) 103 7 £ 2t 10 =2 7 £ 2%
Cholesterol (mg/d) 209 =70 157 £ 50 204 =73 169 + 90

NOTE. Data are mean = SD.
*P < .0001, TP < .01, ¥P < .05 v baseline (within group) by paired * test.
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Table 3. Effects of AHA Dietary Instruction on Lipoprotein Lipids by APOE Genotype

APOE4+ (n = 18) APOE4— (n = 61)
Before After Before After
Triglycerides 1.76 = 0.71 1.75 = 0.71 1.47 + 0.54 1.69 = 0.61*
Total cholesterol 5.64 = 0.67 478 = 0.91* 5.69 + 0.93 4.86 = 1.191
LDL-cholesterol 3.54 = 0.49 3.31 £ 0.57% 3.51 =0.78 3.31 = 0.80%
HDL-cholesterol 1.29 = 0.23 1.21 + 0.23% 1.50 + 0.348 1.24 + 0.261
HDL,-cholesterol 0.14 = 0.10 0.15 = 0.09 0.21 £ 0.16 0.15 = 0.131
LDL-C/HDL-C 2.8 + 0.6 2.8 +0.6 25 +0.9 2.8 = 0.9t

NOTE. Data are mean = SD in mmol/L.
*P < .01, TP < .0001, ¥P < .05 v baseline (within group) by paired t test.
§Signifies baseline differences between groups at P < .05 using Student’s t test.

these changes was not affected by APOE genotype. Howevethat a low-fat diet reduces risk of CHD in healthy, older women
changes in other lipid values did differ between genotypewith a normal lipoprotein lipid profile. Yet, there is strong
groups. Women with the APOE 2/3 and APOE 3/3 genotypeevidence that, on average, triglyceride concentrations increase
decreased their HDL-C and HIIC concentrations and in  and HDL-C concentrations decrease in postmenopausal women
creased their triglyceride concentrations and their LDL-C/placed on a Step 1 low-fat di&t:33-36|n addition, decreases in
HDL-C ratio, possibly negating their beneficial decrease inHDL ,-C, the more protective HDL-C subfraction, may be more
total cholesterol and LDL-C concentrations. In contrast, thepronounced than decreases in HBEC with a low-fat diets®
magnitude of the decrease in HDL-C was much less in womersince a low HDL-C concentration is a particularly strong
with the APOE4 allele, and they did not decrease Bl nor  predictor of a higher risk for CHD in womemo consumption
increase triglyceride concentrations in response to the diet. Iiyf 5 low-fat diet may place some women at a higher risk for
addition, the diet increased the atherogenic risk ratio of LDL-cHD.

C/HDL-C in the APOE4- women, but had no effect on thisratio  consistent with findings from prior studies, the average
in women who were APOE#. These effects of APOE geno- increase in triglycerides was 17%, the average decrease in
type on HDL-C, HDL,-C, and LDL-C/HDL-C were indepen  Hp|-C was 15%, and the average decrease in kHOLwas

dent of individual differences in these variables at baselineozo, among all women in the present study. However, as in
Thus, in obese, postmenopausal women, there is an interactiqfiner studies, not all women increased their triglyceride and
between the APOE gene and adoption of a lower fat diet, whiClyecreased their HDL-C and HBIC concentrations, and indi
results in different HDL-C and triglyceride responses. Since theig,a| responses cannot be predicted from general effects seen
majority of the general population do not have the APOE4i, 5146 populations. Our findings indicate that a low-fat diet
allele22 the consistently reported dleta_ry-ln_duced_decregses iMteracts with APOE genotype such that the adverse dietary
HDL-C a_md HDL-C, a_nd increases in triglyceride, with a affects on triglycerides, HDL-C, and HDLC occur to a lesser
low-fat diet may be attrlbute_d to the great_er frequency of thedegree in women with the APOE4 allele. Accordingly, these
APOE2 and APOES alleles in the population. APOE4+ women may be more likely to reduce their overall

hC‘tJr:re“t'y' ;her‘f % Cofnf'dqe;ab'e hCO“ttr:"V:LSK S:egalrg'.n?CHD risk with a low-fat diet. Indeed, 83% of the women who
whetheér a moderately low-tat diet, such as the eplae ‘decreased their HDL-C concentration below 1.16 mmol/L in

should be recommended for everyone because of this diet's

. . - our study were APOE4-, and only 17% were APGE4In
widely reported overall negative effects on HDL-C and triglyc- . : . . o

. L ) - - population studies, the APOE4 allele is associated with higher
eride concentration$-15 In particular, there is little evidence

total cholesterol, LDL-C, and triglycerides, and with lower
HDL-C in women, placing women heterozygous or homozy-
gous for APOE4 at a greater risk of CHB24-27Thus, mod-

25 i erately low-fat diets, such as the AHA Step 1 plan, should be

20 = APOE4- more strongly advocated as an effective treatment in this par-

15 D APOEd+ ticular subgroup of obese, postmenopausal women.

10 T Results of previous studies examining the effects of APOE

™ cholesterol genotype on plasma lipid responses to macronutrient and cho-

w0 L Triglyceride lesterol dietary modification are variabif@Some studies report

-5 greater reductions in total cholesterol and LDL-C with a low-

-10 7 fat diet in APOE4+ individuals23.37-41while others report a

-15 7 lack of an APOE-diet interaction, especially in worférts

-20 ¥ Our results agree with those studies, which show that APOE

;z L1 L genotype does not influence declines in total cholesterol and

LDL-C in women in response to dietary reductions in total fat
Fig 1. Percent changes in lipoprotein lipids by APOE genotype. and cholesterol. The preViOUS|y reported effects of APOE ge-
The group difference in HDL-C was significant (1P < .01). notype on changes in HDL-C with a low-fat diet are also
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variable, but results of 2 studies are consistent with our findings/o,max were not measured after the AHA dietary intervention
that the APOE 3/4 genotype is associated with a smaller dephase of this study, because this intervention was not designed
crease in HDL-C compared with the APOE 2/3 and 3/3 geno-to elicit changes in body composition or fithess. Although the
types39.41 women did lose a minimal amount of weight, it most likely did

The inconsistency in the results of previous studies has beenot result in significant changes in body composition in these
attributed to differences in age, gender, ethnicity, baseline lipidvomen; and, since it was consistent between genotype groups,
value, obesity, and exercise habits of the subjects, the type ahost likely did not affect the results. Further studies are needed
dietary intervention, and/or the retrospective nature of thein which subjects are recruited by APOE genotype and are
study. Although the current study was not a prospective interprovided food or fed on a metabolic ward to eliminate misre-
vention trial with equal numbers of each genotype, the resultporting of actual dietary intake and to fully control dietary and
were statistically significant, and the validity of the results is body weight changes. This would allow manipulation of diets
strengthened by accounting for some of these factors. By deto determine whether the degree of total fat and/or saturated fat
sign, the subjects in the current study were homogenous atestriction interacts with APOE genotype to alter lipoprotein
baseline with respect to their gender, race, age, lipoprotein lipidipid concentrations.
profile (except for HDL-C), body composition, and physical The results of this study are important for clarifying the role
fitness. Since w8 and other® found that the decrease in of the APOE gene in lipid responsiveness to the commonly
HDL-C in response to a low-fat diet is related to the initial prescribed low-fat, low-cholesterol (AHA or NCEP Step 1) diet
HDL-C concentration, there could be an affect of the differentin postmenopausal women. These data suggest the need for a
HDL-C concentrations between genotypes at baseline. Wittcontrolled, prospective trial with larger numbers of women and
respect to the intervention, all women were taught by the samequal numbers of each genotype. Understanding the influence
dietitian who used the same curriculum to promote adherencef the APOE4 allele on the variability of HDL-C and triglyc-
to the AHA Step 1 diet. As a result, there were no differenceseride responses to a low-fat diet could potentially lead to a
between genotype groups in the changes in dietary fat, cholegolicy for the a priori identification of women who might
terol, or percentage of a specific type of fat. However, it shouldbenefit the most from such a diet to reduce their risk of CHD.
be noted that the averages of the reported total fat, saturated faurthermore, identification of women less likely to benefit from
and cholesterol intakes at baseline were close to that recomew-fat diet therapy due to their genotype will allow them to
mended by the AHA. Nonetheless, according to the self-resseek other potentially more effective treatments to reduce their
ported 7-day food records, the women of this study still madelipid-related risk for CHD.
dramatic dietary changes in response to the intervention.

In this study, body weight decreased slightly in most women, ACKNOWLEDGMENT
but the decrease was the same between genotype groups, andye thank the women who volunteered for this study, as well as the
there was no influence of changes in body weight on anynurses, dietitians, and laboratory technicians of the Geriatrics Service at
lipoprotein lipid except LDL-C. Body composition and the Baltimore VA Medical Center.
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