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RESPONSES

Pro12Ala
Polymorphism in the
PPARG Gene
Contributes to the
Development of
Diabetic
Nephropathy in
Chinese Type 2
Diabetic Patients

Comment on the study by Liu et al.

W e read with interest the article by
Liu et al. (1) showing that the
Pro/Pro genotype of the peroxi-

some proliferator–activated receptor
(PPAR)-�2 is a significant independent
predictor of the development of diabetic
nephropathy in a large population of Chi-
nese type 2 diabetic patients. The study
confirms, in a different ethnic group,
what has already been shown in relatively
small studies conducted in Caucasian di-
abetic patients (i.e., a population with
lower prevalence of diabetic nephropathy
and higher frequency of Pro12Ala geno-
type than the Chinese population), al-
though none of these studies provides a
complete evaluation of renal function (2–
4). We report data that confirm the asso-
c i a t ion be tween the Pro12Ala
polymorphism of PPAR-�2 and urinary
albumin excretion rate (AER) in a large
population of type 2 diabetic patients and
expand current knowledge by also pro-
viding data on other parameters of renal
function (i.e., urea, creatinine, and glo-
merular filtration rate [GFR]). We studied
750 type 2 diabetic male and female pa-
tients. The proportion of ProAla � AlaAla
carriers was 12.1% (n � 91) and the dis-
tribution of the PPAR-�2 genotype was in
Hardy-Weinberg equilibrium and similar
to that observed in other Caucasian pop-
ulations. Urinary excretion rate was mea-
sured on a single occasion on a morning
urine sample with the ELISA method and

expressed as albumin-to-creatinine ratio;
plasma urea and creatinine concentration
was also measured, and GFR was esti-
mated using the Modification of Diet in
Renal Disease. Carriers of the Ala allele
had lower AER than subjects with the Pro/
Pro genotype (i.e., 40.7 � 78.1 vs. 72.5 �
257 �g/mg, P � 0.018), plasma urea and
creatinine were also lower in this group
(i.e., 36.3 � 8.6 vs. 39.5 � 12.6 mg/dl,
P � 0.021 and 0.78 � 0.17 vs. 0.85 �
0.44 mg/dl, P � 0.003, respectively); ac-
cordingly, estimated GFR was signifi-
cantly higher in carriers of the ALA allele
(97.6 � 22.9 vs. 94.4 � 22.9 ml/min/
1.73 m2, P � 0.04) than Pro/Pro carriers.
Furthermore the proportion of subjects
with mildly impaired renal function (i.e.,
GFR �60 ml/min/1.73 m2 or creatinine
�1.2 mg/dl) was significantly lower in
participants with the Pro12Ala than the
Pro/Pro genotype (2.2% vs. 8.1%, P �
0.05; odds ratio 0.90 [CI 0.85–0.96]). As
for possible confounders, we failed to find
any difference between the two genotype
groups with respect to age, diabetes dura-
tion, sex, BMI, waist circumference, sys-
tolic and diastolic blood pressure, A1C,
total and HDL cholesterol, triglycerides,
proportion of current smokers, and pro-
portion of patients on antihypertensive
medication or statins. High-sensitivity C-
reactive protein and homeostasis model
assessment of insulin resistance—the first
a marker of subclinical inflammation and
the second a marker of insulin resis-
tance—are two conditions possibly asso-
ciated with the development of diabetic
nephropathy (5). They were similar in the
two genotype groups (4.74 � 7.4 vs.
6.3 � 12 mg/l and 4.58 � 3.8 vs. 4.95 �
2.92 mg/l, respectively, for Pro/Pro or Ala
carriers).

In conclusion, we confirm the associ-
ation of the Pro12Ala polymorphism of
PPAR-�2 with lower AER in a large pop-
ulation of Caucasian type 2 diabetic pa-
tients and expand current knowledge by
showing that the Pro12Ala polymor-
phism of PPAR-�2 is associated with
overall better renal function.
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