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o the Editor:

Niskanen et al1 recently reported that the Pro12Ala polymorphism of
he PPAR-�2 gene is related to increased levels of oxidized low-density
ipoprotein (LDL) autoantibodies in patients with type 2 diabetes
ellitus and suggested that the genotype may modulate the oxidative
odification of LDL in hyperglycemia.
In a cross-sectional biomolecular study of 900 subjects (Pizarra

tudy, a town in the province of Málaga, southern Spain),2,3 we exam-
ned the relation between Pro12Ala polymorphism of the PPAR-�2
ene, levels of antioxidized LDL autoantibodies, and diabetes mellitus.
he prevalence of nondiabetic persons was 60.3%, of impaired fasting
lucose 12.4%, of impaired glucose tolerance 12.4%, of unknown
iabetes mellitus 9.0%, and of known diabetes mellitus 5.9%. The
omeostatic model assessment (HOMA) pattern of insulin resistance
as also studied in all subjects (data not yet published). Oxidized LDL

utoantibodies were measured by enzyme-linked immunosorbent assay
ELISA).4 The overall level of oxidized LDL autoantibodies was
.30 � 0.12 optic density (OD). No differences were found depending
n the presence of PPAR-�2 polymorphisms. Differences found in
evels of oxidized LDL autoantibodies according to various carbohy-
rate metabolism disorders disappeared after adjusting for age and sex.
reviously we found a negative relation between levels of antioxidized
DL autoantibodies and plasma LDL-cholesterol.4 In this study, 13%
f the variance in oxidized LDL autoantibodies was explained by age
� � �0.0027; SE� � .00037; P � .0001) and LDL-cholesterol (� �

0.0003; SE� � 0.00011; P � .008), independently of PPAR-�2
enotype and presence of carbohydrate metabolism disorder. Differ-
nces found in oxidized LDL autoantibody levels in the presence of a
arbohydrate metabolism disorder disappeared after adjusting for age
nd LDL levels.

There are several explanations for the differences between our study
nd that of Niskanen et al. First, Niskanen et al measured antioxidized
DL autoantibodies modified with Cu2�, whereas the antioxidized
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DL autoantibodies in our study were modified with malonaldehyde
is(dimethyl acetal) (MAD). Nevertheless, both antioxidized LDL au-
oantibody techniques are reported to be valid.5,6 Second, the proba-
ility of error in Niskanen’s study was .043, which is very near the
ccepted rejection level of .05. This could have resulted in a type I
rror. Third, their control group was selected from the reference pop-
lation instead of the whole normal study population. Furthermore,
nly half the diabetic patients initially selected for the study were
tudied genetically. Finally, the prevalence of the PPAR-�2 Ala12
llele was slightly different in our study (nondiabetic persons 0.15, IFG
.11, IGT 0.12, and diabetes mellitus 0.11; difference not significant
NS]) compared to Niskanen’s study (nondiabetic persons 0.12, dia-
etic patients 0.11; NS).
Our study also included different degrees of glucose tolerance as

ell as a measurement of insulin resistance but no slope in risk was
ound between PPAR-�2 and insulin resistance or oxidized LDL au-
oantibodies.
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eptin and habitual fatty acid dietary intake in patients with type 1
iabetes mellitus. Eur J Endocrinol 142:263-268, 2000
3. Soriguer F, Esteva I, Rojo-Martinez G, et al: Prevalence of

iabetes mellitus type LADA in South Spain. Diabetes Res Clin Pract
6:213-220, 2002
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o the Editor:

We thank Dr Gomez-Zumaquero and colleagues for their interest in
his evidently very complex issue. The response refers to the Pro12Ala
olymorphism of PPAR-�2 gene, which according to our study may
odulate the levels of oxidized LDL antibodies in patients with long-
tanding type 2 diabetes.1 As in all association studies in genetics, there
ay be population-specific frequencies or differences in expression.
he methods of measuring oxidized LDL antibodies in our study as
ell as in the study by Gomez-Zumaquero both seem to be valid.
owever, we have found in several studies in our laboratory that
xidized LDL antibody levels are different when Cu- and MDA-
[
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modified LDL has been used as an antigen. Therefore, the results are
not directly comparable. Furthermore, the interpretation of our adjusted
P value of .043 in diabetic patients as very close to type 1 error on the
cross-sectional analysis of the 10-year follow-up is oversimplification.
The study population was followed-up for 10 years, and even at the
time of diagnosis of diabetes there was a trend to this association (P �
.077 and after adjustment P � .091). Therefore Gomez-Zumaquero and
coworkers should follow-up their diabetic patients2,3 and repeat their
measurements to exclude time- and genotype-related changes in oxi-
dized LDL antibodies in their population. As to the control population
in our study, it has been thoroughly described in earlier publications4

and consisted of a representative random sample from the population
register which has a 100% coverage of the Finnish population. Finally,
we agree with Gomez-Zumaquero et al, that the relationship between
oxidized LDL antibodies and atherosclerosis is very complex and in
fact, in this same diabetic study population, oxidized LDL antibodies

did not predict cardiovascular events or association with carotid intima-
media thickness.5
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Department of Medicine
Kuopio University Hospital
Kuopio, Finland

© 20003 Elsevier Inc. All rights reserved.
0026-0495/03/5212-0080$30.00/0
doi:10.1016/j.metabol.2003.09.002

REFERENCES

1. Niskanen L, Lindi V, Erkkilä A, et al: Association of the
PRO12ALA polymorphism of the PPAR-�2 gene with oxidized low-
density lipoprotein and cardiolipin autoantibodies in nondiabetic and
type 2 diabetic subjects. Metabolism 52:213-217, 2003

2. Soriguer-Escofet F, Esteva I, Rojo-Martinez G, et al: Prevalence
of latent autoimmune diabetes of adults (LADA) in Southern Spain.
Diabetes Res Clin Pract 56:213-220, 2002

3. Tinahones FJ, Gomez-Zumaquero JM, Rojo-Martinez G, et al:
Increased levels of anti-oxidized low-density lipoprotein antibodies are

associated with reduced levels of cholesterol in the general population.
Metabolism 51:429-431, 2002

4. Partanen J, Niskanen L, Lehtinen J, et al: Natural history of
peripheral neuropathy in patients with non-insulin-dependent diabetes
mellitus. N Engl J Med 333:89-94, 1995

5. Uusitupa MI, Niskanen L, Luoma J, et al: Autoantibodies against
oxidized LDL do not predict atherosclerotic vascular disease in non-
insulin-dependent diabetes mellitus. Arterioscler Thromb Vasc Biol
16:1236-1242, 1996

1649CORRESPONDENCE


	REPLY
	REFERENCES


