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ABSTRACT. Objective. The apolipoprotein AI-CIII-AIV cluster has been associated with the response to a urate-
lowering diet, and polymorphisms in the apolipoprotein CIII gene have been associated with hype-
ruricemia and hypertriglyceridemia. We assessed the influence of polymorphisms in the apolipopro-
tein AI-CIII-AIV cluster on the response to a urate-lowering diet in patients with hyperuricemia.
Methods. A urate-lowering diet was followed for 2 weeks by 64 men with hyperuricemia. Plasma
concentrations of triglycerides, cholesterol, glucose, and uric acid, and the uric acid clearance and
24-hour uric acid urinary excretory fraction were measured before and after the diet. The data were
analyzed in association with the polymorphisms of the apolipoprotein AI-CIII-AIV gene cluster.
Results. After the urate-lowering diet, the plasma levels of triglycerides, cholesterol, glucose, and
uric acid and 24-hour uric acid excretion all fell significantly. Paired sample ANOVA showed that
the decrease was mainly due to the diet, except for the plasma triglycerides, which were influenced
by allele X2 of the Xmnl polymorphism of the apolipoprotein Al gene.

Conclusion. The response of the biological variables to a urate-lowering diet was mainly influenced
by diet. Changes in triglycerides were also influenced by the apolipoprotein AI Xmnl polymorphism

(p = 0.04), suggesting a gene-diet interaction (p = 0.03). (J Rheumatol 2005;32:903-5)

Key Indexing Terms:
HYPERURICEMIA

Hyperuricemia, which is associated with obesity, dyslipi-
demia, and the insulin resistance syndrome, is influenced by
dietary factors. The varied response to dietary intervention
may have a strong genetic component!. The association
between polymorphisms of the apolipoprotein AI-CIII-AIV
cluster and plasma lipids, cardiovascular disease, and
interindividual variations in the response to dietary therapy
have all been studied?.

Apolipoprotein Al polymorphism is involved in the vari-
ability of the apolipoprotein Al response to changes in
dietary fat. In one polymorphism, a G to A transition 75 bp
upstream has recently been shown to have a significant
effect on the response to changes in the amount of dietary
fat3,

The frequency of the apolipoprotein CIII mutated allele
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APOLIPOPROTEIN AI-CIII-AIV GENE CLUSTER DIET

S2 varies greatly between different racial groups. This allele
is associated with decreased plasma concentrations of cho-
lesterol, low density lipoprotein (LDL) cholesterol, and
apolipoprotein B after a monounsaturated fatty acid-rich
diet*. However, few studies have assessed the role of poly-
morphisms of the whole cluster in hyperuricemia. We eval-
uated the influence of polymorphisms in the whole
apolipoprotein AI-CIII-AIV cluster in the response to a
urate-lowering diet in patients with hyperuricemia.

MATERIALS AND METHODS

Subjects. The study was undertaken in 64 men with gout, based on the
American College of Rheumatology criteria of Wallace, et al®. No patient
was receiving lipid-lowering or urate-lowering therapy and patients with
secondary hyperuricemia (renal failure or use of diuretics), diabetes after an
oral glucose tolerance test, and hypothyroidism were excluded, as were
patients with alcohol abuse. Biochemical variables were measured before
and after a urate-lowering diet®, which was achieved through dietary
advice. The diet includes most sugars, starches, and fats. Protein is supplied
chiefly by eggs and cheese, and partly by bread, fruit, and nuts. The usual
fluid intake is maintained and no restriction is placed on the amount of food
consumed. The following foods are forbidden: meat, poultry, other flesh,
fish, seafood, sardines, herrings, kidney, liver, meat extract, alcohol, beans,
peas, lentils, spinach, oatmeal, and asparagus.

Procedures. DNA was isolated” and amplified by polymerase chain reac-
tion. Primers for the Xmnl locus were those described by Shoulders, et ald;
by Jeenah, er al® for the =75 bp locus of the apolipoprotein Al gene (deter-
mined by Mspl); and by Dammerman, et al'® for the Sstl locus of the
apolipoprotein CIII gene.

Statistical analysis. Data are expressed as the mean + standard deviation
(SD). Comparison between groups was by Student t test for independent
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variables and Mann-Whitney U test according to the normality of the vari-
ables. Differences in genotype distribution were studied by chi-square test.
Analysis of effects of the diet on the biological variables was by paired
sample ANOVA. A p < 0.05 was considered significant. The power of the
study in the Xmnl polymorphism of the apolipoprotein Al gene is 1.0.

RESULTS
The mean age of the 64 subjects was 50 years, and none
showed any significant weight change after the intervention
(body mass index 30.2 + 3.8 kg/m?). The genotype frequen-
cy distribution of the Xmnl polymorphisms of the
apolipoprotein Al gene in the patients was not different from
the general population'!. The allelic frequency was G =
0.66, A =0.34, X1 =0.83, and X2 = 0.17. The XmnlI poly-
morphism was in Hardy-Weinberg equilibrium. Levels of
glucose, cholesterol, triglycerides, and uric acid and uric
acid clearance fell significantly in patients after the urate-
lowering diet (Table 1). The diet accounted mostly for these
changes, except for triglyceride concentrations, which, after
adjusting for age, were influenced by genotype X2 (p =
0.04; Table 2).

Patients with the G allele of the Mspl polymorphism in
the apolipoprotein Al gene had significant differences in
levels of glucose, triglycerides, and uric acid and uric acid

Table 1. Biochemical variables in 64 patients before and after a 2 week
urate-lowering diet. Data are means + SD.

Baseline Mean Post-Diet
Changes*

Glucose, mg/dl 108.3+19.3  —5.37 +12.69%*
Cholesterol, mg/dl ** 211.7+403  -10.6 £ 29.52%*
Triglycerides, mg/dI** 246.5 £222.9 —66.39 + 156.29%*
Uric acid, mg/dI 7.7+ 1.7 -0.57 = 1.7°
Uric acid clearance, ml/min** 54+27 —1.3 £2.5]%*
24-hour excretory fraction’ 6 +2.02 -0.72 £ 2.737F

* Post-diet minus baseline data (before and after a 2 week urate-lowering
diet). ** p <0.001, T p =0.01, ' p = 0.026.

clearance. Patients with the A allele had significant reduc-
tions in levels of glucose, cholesterol, and triglycerides and
uric acid clearance (Table 2). ANOVA for paired data
showed that the diet, not the genotype, accounted for most
of the changes (Table 2).

The mutation in exon 4 of the apolipoprotein CIII gene
(SstI) had no influence on the clinical variables in the hype-
ruricemic patients. The changes were mainly due to the diet,
not to the genotype (data not shown).

DISCUSSION

The reduction in the level of triglycerides in patients with
the X2 allele was due to both diet and genotype. These
patients had greater baseline levels of triglycerides and the
greatest reduction in triglycerides after the urate-lowering
diet. This finding is in agreement with Kessling, et al, who
studied hyperlipidemic patients classified according to
triglyceride level and found that the frequency of the X2
allele was increased in patients with the highest triglyceride
levels'2. The relation between hypertriglyceridemia and
hyperuricemia has also been attributed to alcohol intake or
insulin resistance, although lack of this association has also
been reported'?. Indeed, this association was previously
related with low renal excretion of urates and high VLDL
triglyceride levels!4.

The frequency of the rare allele of the Xmnl polymor-
phism of the apolipoprotein Al gene is higher in patients
with combined hyperlipidemia than in persons with normal
lipid levels®. The A allele of the Mspl polymorphism of the
apolipoprotein Al gene is associated with higher levels of
total cholesterol and LDL cholesterol. Interaction between
the XmnlI and Mspl polymorphisms of the apolipoprotein Al
gene has been reported: Dallinga-Thie, et al described the
existence of a specific combination of high-risk haplotypes
associated with increased plasma cholesterol and triglyc-
eride concentrations!>. Our patients with the X2, A, and S1

Table 2. Change in biochemical variables after a 2 week urate-lowering diet in 64 patients according to polymorphisms Xmnl and Mspl in the apolipoprotein

Al genotypes. Post-diet minus baseline (means + SD).

2 Factor Paired ANOVA

2 Factor Paired ANOVA

Allele X1, Allele X2, P Diet’ P GenotypeH P Interaction”  Allele G, Allele A, P Dietf P GenotypeTJf P Interaction”
n=45 n-19 n=33 n=31
Glucose, mg/dl -49+134 -51x92 0.004 NS NS -5.6+15 -54+7.6 0.001 NS NS
Cholesterol, mg/dl -6.6 £274 -209+31.6 0.001 NS NS -7.5+£276 -174+31.5 0.002 NS NS
Triglycerides, mg/dl -38 + 127 -132.9 +206.7* < 0.001 0.04 0.03 -72.6 + 183 -59.9 =141 0.001 NS NS
Uric acid, mg/dl 046 +£1.67 -046=+1.7 0.05 NS NS -065+15 -051+1.9 0.01 NS NS
Uric acid clearance, -1.14+£22 09425 0.004 NS NS -0.77+2 -1.28+24 0.002 NS NS
ml/min
24-hour excretory -047+26 -082x29 0.12 NS NS -0.27+139 -0.72+33 NS NS NS
fraction

* Values between X1 vs X2, p = 0.03; all others were not significant. Baseline vs diet data: T p diet = mean differences in the total group; ™ p genotypes =
mean differences between X1 vs X2 alleles; # p interaction = mean differences between genotypes plus diet. Allele X1 = X1X1 and allele X2 = X1X2 and
X2X2. Allele G = GG and allele A = AA and GA.
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alleles had the most significant reduction in total cholesterol
and triglycerides.

The limitations of this study include the lack of a sepa-
rate control group — the patients served as their own con-
trols before and after the diet, a relatively small sample size
for assessing gene-diet interactions, and the short time dur-
ing which the patients followed the diet — although 2 weeks
was sufficient to detect the effects®.

The response of the biological variables studied after a
urate-lowering diet was influenced mainly by diet. Changes
in triglycerides were also influenced by the apolipoprotein
Al gene Xmnl polymorphism, suggesting a gene-diet inter-
action.

ACKNOWLEDGMENT

The authors thank Dr. Vazquez-Mellado for his recommendations during
the preparation of this report, and Pablo Rodriguez and Isabel Recio for
technical assistance. The authors are also indebted to Ian Johnstone for the
English language version of the manuscript.

REFERENCES

1. Fam AG. Gout, diet, and the insulin resistance syndrome.
J Rheumatol 2002;29:1350-5.

2. Groenendijk M, Cantor RM, de Bruin TW, Dallinga-Thie GM. The
apoAI-CIII-AIV gene cluster. Atherosclerosis 2001;157:1-11.

3. Mata P, Lopez-Miranda J, Pocovi M, et al. Human apolipoprotein
A-I gene promoter mutation influences plasma low density
lipoprotein cholesterol response to dietary fat saturation.
Atherosclerosis 1998;137:367-76.

4. Waterworth DM, Ribalta J, Nicaud V, Dallongeville J, Humphries
SE, Talmud P. ApoCIII gene variants modulate postprandial
response to both glucose and fat tolerance tests. Circulation
1999;99:1872-7.

5. Wallace SL, Robinson H, Masi AT, Decker JL, McCarty DJ, Yu TE.
Preliminary criteria for the classification of the acute arthritis of
primary gout. Arthritis Rheum 1977;20:895-900.

10.

12.

13.

14.

15.

Emmerson BT. Identification of the causes of persistent
hyperuricaemia. Lancet 1991;337:1461-3.

Queipo-Ortuno MI, Garcia-Ordonez MA, Colmenero JD, Morata P.
Hydrogen peroxide improves the efficiency of a peripheral blood
PCR assay for diagnosis of human brucellosis. Biotechniques
1999;27:248-50, 252.

Shoulders CC, Narcisi TM, Jarmuz A, Brett DJ, Bayliss JD, Scott J.
Characterization of genetic markers in the 5’ flanking region of the
apo Al gene. Hum Genet 1993;91:197-8.

Jeenah M, Kessling A, Miller N, Humphries S. G to A substitution
in the promoter region of the apolipoprotein Al gene is associated
with elevated serum apolipoprotein AI and high density lipoprotein
cholesterol concentrations. Mol Biol Med 1990;7:233-41.
Dammerman M, Sandkuijl LA, Halaas JL, Chung W, Breslow JL.
An apolipoprotein CIII haplotype protective against
hypertriglyceridemia is specified by promoter and 3°’UTR
polymorphisms. Proc Natl Acad Sci USA 1993;90:4562-6.
Cardona F, Tinahones FJ, Collantes E, Escudero A, Garcia-Fuentes
E, Soriguer F. Contribution of polymorphisms in the apolipoprotein
AI-CII-AIV cluster to hyperlipidaemia in patients with gout. Ann
Rheum Dis 2005;65:85-8.

Kessling AM, Horsthemke B, Humphries SE. A study of DNA
polymorphisms around the human apolipoprotein Al gene in
hyperlipidaemic and normal individuals. Clin Genet
1985;28:296-306.

Collantes E, Tinahones FJ, Cisnal A, Anon J, Sanchez-Guijo P.
Variability of lipid phenotypes in hyperuricaemic-hyperlipidemic
patients. Clin Rheumatol 1994;13:244-7.

Tinahones JF, Perez-Lindon G, Soriguer FJ, Pareja A,
Sanchez-Guijo P, Collantes E. Dietary alterations in plasma very
low density lipoprotein levels modify renal excretion of urates in
hyperuricemic-hypertriglyceridemic patients. J Clin Endocrinol
Metab 1997;82:1188-91.

Dallinga-Thie G, Linde-Sibenius M, Rotter J, et al. Complex
genetic contribution of the Apo AI-CIII-AIV gene cluster to
familial combined hyperlipidemia. Identification of different
susceptibility haplotypes. J Clin Invest 1997;99:953-61.

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2005. All rights reserved.l—

Cardona, et al: Urate-lowering diet

905

Downloaded on April 19, 2024 from www.jrheum.org


http://www.jrheum.org/

