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Table 3. Correlations between percentage change of plasma RBP4 levels over 3 months of diet and percentage changes of TG, LDL-C, IDL-
C, VLDL-C, sdLDL-C and ApoB

All patients (n=20) TG <200 mg/dL (n=10) TG ≥200 mg/dL (n=10)
r p r p r p

% change of IDL-C -0.117 0.654 0.783 0.013 -0.429 0.289
% change of LDL-C 0.708 0.001 0.967 <0.001 0.619 0.102
% change of VLDL-C 0.570 0.017 0.760 0.018 - 0.190 0.651
% change of sdLDL-C 0.872 <0.001 0.908 0.001 0.790 0.020
% change of ApoB 0.635 0.005 0.782 0.008 0.405 0.320
TG: triglycerides; IDL-C: intermediate-density lipoprotein-cholesterol; LDL-C: low density lipoprotein-cholesterol; VLDL-C: very 
low density lipoprotein-cholesterol; sdLDL-C: small dense LDL-cholesterol; ApoB: apolipoprotein B.

VLDL-C. Importantly, this relationship was shown 
not only at baseline but also during a hypocaloric 
low-fat diet. Indeed, our study group has demonstrated 
that circulating RBP4 is possibly associated more 
consistently and strongly with the metabolism of the 
ApoB-containing lipoproteins than the metabolism 
of the ApoA-I-containing lipoprotein HDL.1,10 RBP4 
has been found to induce not only the enhancement of 
hepatic production of ApoB-containing lipoproteins 
but also the decrease in catabolism of ApoB-containing 
lipoproteins through the downregulation of the LDL 
receptor.15 To our knowledge, the association between 
circulating RBP4 and IDL-C has not previously been 
investigated.

The relationship between RBP4  
and TG in patients with TG <200 mg/dL

The positive association between circulating RBP4 

and TG has consistently been reported in studies in-
vestigating subjects with variable TG levels, including 
normal as well as high TG levels.7,8 This relationship is 
possibly causal since treatment with RNA oligonucle-
otide against RBP4 was shown to reduce TG levels 
in mice.9 Vergès et al found that circulating RBP4 in 
patients with T2DM was negatively correlated with 
indirect VLDL-apoB fractional catabolic rate (FCR), 
which represents the VLDL delipidation toward IDL, 
while there was no significant association with direct 
VLDL-apoB FCR, which reflects the direct VLDL 
removal from plasma through receptor-mediated 
particle uptake.16

The relationship of RBP4 with lipoproteins  
in patients with TG ≥200 mg/dL

The negative association between circulating RBP4 

and TG in patients with TG ≥200 mg/dL of the current 
study was accompanied by the dissociation between 
circulating RBP4 and ApoB-containing lipoproteins. A 
possible explanation for these data is the downregula-
tion of plasma RBP4 levels in patients with TG ≥200 
mg/dL. Further studies are needed to confirm these 
findings and elucidate the underlying mechanisms. 
The dissociation between circulating RBP4 and ApoB-
containing lipoproteins in patients with considerable 
hypertriglyceridemia that was found in the present 
study implies that the adverse impact of RBP4 on 
lipoprotein metabolism may be important only in 
patients without considerable hypertriglyceridemia. 
In this context, it is prudent to evaluate the effects 
of RBP4 on lipoprotein metabolism only in patients 
without considerable hypertriglyceridemia, at least 
in initial studies. 

The negative relationship between circulating 
RBP4 and serum ApoE levels in patients with TG 
≥200 mg/dL of the current study may be explained 
by the high serum levels of ApoE, which is carried 
by remnants of triglyceride-rich lipoproteins in sub-
jects with hypertriglyceridemia.17 The relationship 
between RBP4 and ApoE has not been investigated 
in any previous study.

Study strengths and limitations
Strengths of this study include the investigation 

for the first time of the relationship of RBP4 with 
lipoproteins in patients who had exclusively hyper-
triglyceridemia and not in mixed populations with 
variable TG levels. Secondly, taking into account 
the many factors that influence circulating RBP4, 
including renal or liver impairment and drugs affect-




