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The SREBP-1c large-VLDL pathway in environment-induced severe 
hypertriglyceridemia of apo AV deficiency. 
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Dr. Hiroaki Okazaki, Assistant Professor, Department of Diabetes and 

Metabolic Diseases, The University of Tokyo Hospital (Tokyo, Japan) et al. has shown 
that the development of sever hypertriglyceridemia in apo AV deficiency is 
due to SREBP-1c-mediated production and accumulation of Large VLDL. In 
this paper, they reconstituted the environmentally-induced 
hypertriglyceridemia in human apo AV deficiency in apo AV-/- mice and 
investigated the pathogenic mechanism. 

As a result, it was found that deletion of SREBP-1c in apo AV-/- mice 
almost completely recovered the severe hypertriglyceridemia induced by 
environmental stimuli (high-carbohydrates and aging). Further mechanistic 
studies revealed that under conditions where SREBP-1c is activated (LXR 
activation, high-carbohydrate diets, hyperinsulinemia, etc), large-VLDL 
particles that contain more TG are increasingly produced via SREBP-1c, and 
these large VLDLs massively accumulate in apo AV deficiency without 
efficient clearance. 

This is the first report to explain the development mechanism of the 
severe hypertriglyceridemia in apo AV deficiency, and suggests the possibility 
of a novel therapeutic approach targeting SREBP-1c. 
 
 

Please refer to the following publication for more details. 

(Article)  
Mikio Takanashi et al. 
Critical Role of SREBP-1c Large-VLDL Pathway in Environment-Induced 
Hypertriglyceridemia of Apo AV Deficiency 
Arterioscler Thromb Vasc Biol. 2019 Mar;39(3):373-386. 
 
In this paper, our GP-HPLC lipoprotein lipid analysis service (LipoSEARCH®) was used 



to quantify the four major lipoprotein fractions (CM, VLDL, LDL, HDL) and VLDL 

subclasses. 

 

 
Apo AV 

Apo AV, discovered by Pennacchio LA et al. in 2001, is a protein with a 
molecular weight of 39 kDa, synthesized mainly in the liver and circulates by 
binding to CM, VLDL and HDL. Apo AV reduces plasma triglyceride levels 
primarily by stimulating the LPL-mediated plasma triglyceride clearance. 
Apo AV binds both TRL and HSPG／ GPIHBP1 that tethers LPL on 

endothelial surfaces, thereby facilitating the interaction between TRLs and 
LPL.  Apo AV has alternative functions to enhance the whole cell uptake of 
TRLs via its ligand activities for lipoprotein receptors or to inhibit VLDL 
synthesis via its intracellular role to promote lipid droplet formation. 
 
SREBP-1c 

SREBP-1c is one of the transcription factors involved in lipoprotein 
metabolism, and its expression changes depending on nutritional status, 
controlling fatty acid and TG synthesis. Excess glucose cumulatively activates 
SREBP-1c and increases triglyceride storage, and this regulatory property is 
thought to contribute to fatty liver and diabetes. 
 

We hope that we can support your research. 
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