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Tracking the Metabolic Path  
from Diabetes to  

Cardiovascular Disease

In a long-running collaboration between NYU Langone endocrinology  
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For several years, Dr. Goldberg has been working with 
Edward A. Fisher, MD, PhD, MPH, the Leon H. Charney 



Elisabetta Mueller, PhD, and Narendra Kumar Verma, PhD
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Tracking the Metabolic Path from  
Diabetes to Cardiovascular Disease

At the 17th annual Dean’s Honors Day 
Ceremony last October, NYU Langone faculty, 
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THE MASTER FAT REGULATOR

One of the key regulators of adipocyte di�erentiation, and a 
focus of the Mueller lab, is the nuclear receptor PPARg, which 
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How Unhealthy Fat Gets  
from Blood to Tissue

As researchers explore the links between the fatty acid transport system 
and conditions such as insulin resistance, type 2 diabetes, and heart failure, 
they have identi�ed a pathway, endothelial CD36, that may play a key role. 

Blocking this pathway could prevent destructive lipid accumulation 
and improve insulin sensitivity.

Ira J. Goldberg, MD

CD36: A MULTIFUNCTIONAL METABOLIC PROTEIN 

Circulating fatty acids must transfer across the endothelial 
cell barrier to get from blood to tissues. �e molecular events 
behind this process are not yet known. Several proteins have 
been implicated in both the uptake and the accumulation 
of fatty acids in tissue and organs, including a scavenger 
protein called cluster of di�erentiation 36, or CD36, �rst linked 
to lipid metabolism 25 years ago. Since then, the protein has 
been proven to play important and diverse immuno-metabolic 
roles, from the activation of peroxisome proliferator-activated 
receptors (PPARs) to lipid accumulation, in�ammation, 
and generation of arterial foam cells. In collaboration with 
researchers at Washington University in St. Louis, 
NYU Langone investigators studied its role in lipid transport 
across the endothelium of blood vessels. 

RESEARCH UNCOVERS A KEY FAT TRANSPORTER

In this latest study of CD36, Ira J. Goldberg, MD, the Clarissa 
and Edgar Bronfman, Jr. Professor of Endocrinology and 
director of the Division of Endocrinology, Diabetes, and 
Metabolism, investigated the distribution of CD36 receptors 
on endothelial cells and cardiomyocytes in both mouse and 
human heart tissue. �en, using mouse models, his team 
sought to determine whether fatty acid uptake into muscle, 
organs, and other tissue depends on endothelial CD36 and/or 
CD36 found on parenchymal cells like cardiomyocytes. 

Dr. Goldberg and his team showed that endothelial cells 
robustly express CD36 in small blood vessels of human and 
mouse hearts. Cardiomyocytes also express this protein. 
Deleting CD36 in either type of cell in mice reduced the lipid 
accumulation that normally occurs in the heart during 
fasting. However, there were signi�cant di�erences 
between the functions of CD36 in endothelial cells and in 
cardiomyocytes. “We discovered that if you knock out only 
the endothelial CD36, there is a defect in fat uptake by the 
heart, skeletal muscles, and brown adipose tissue,” says 
Dr. Goldberg. �e same was not seen in cardiomyocyte-
CD36-de�cient mice, a crucial di�erence, suggesting that 
only endothelial CD36 is necessary to move fatty acids from 
the blood into the heart and other tissues. 

“On top of that, the endothelial-CD36-de�cient mice that 
were fed high-fat diets showed improved glucose tolerance 
and became more insulin sensitive, presumably because 
they had less fat in the muscle,” says Dr. Goldberg. Moreover, 
expression of several genes in the heart that modulate 
glucose metabolism and insulin action increased in the 
endothelial-CD36-de�cient mice but decreased in the 
cardiomyocyte-CD36-de�cient mice.  

We discovered that if you knock out 

only the endothelial CD36, there is 

a defect in fat uptake by the heart, 

skeletal muscles, and brown 

adipose tissue.”

—Ira J. Goldberg, MD
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“We are now trying to better understand the relationship 
between the movement of fat across endothelial cells and into 
tissues, and in turn how it a�ects insulin signaling and 
diabetes,” says Dr. Goldberg. 

TARGETING CD36 FOR TREATMENT

�e ultimate goal, notes Dr. Goldberg, is to re�ne this 
process—perhaps directly targeting endothelial CD36 to 
block lipid uptake into tissues—to make insulin work better 
and treat diabetes. “We want to know whether it can be a 
therapy for other diseases as well, such as heart failure 
associated with too much fat uptake into the heart,” says 
Dr. Goldberg. In an upcoming study, his team will test 
whether one form of heart disease can actually be cured in 
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QUANTIFYING MICROBIOME SHIFTS AFTER SURGERY

In early 2017, Dr. Alemán’s lab joined the NYU Langone 
arm of the American Heart Association’s multi-institution 
Strategically Focused Obesity Research Network Center, 
a nearly $4 million, four-year research collaboration 
among basic, clinical, and population health groups that 
is under the direction of Ann Marie Schmidt, MD, the 
Dr. Iven Young Professor of Endocrinology. With the AHA 
funding, Dr. Alemán’s lab has been working alongside 
Ira J. Goldberg, MD, the Clarissa and Edgar Bronfman, Jr. 
Professor of Endocrinology and director of the Division of 
Endocrinology, Diabetes, and Metabolism, to study the 
bariatric populations at Tisch Hospital and Bellevue 
Hospital as part of a longitudinal trial on surgery outcomes. 
Speci�cally, his team is focused on identifying the factors in 
adipose tissue that are linked to increased in�ammation 
and insulin resistance, and learning how these factors are 
altered by the hormonal and microbiome changes that 
follow bariatric surgery.

“We know that a large component of the early metabolic 
improvement that happens with bariatric surgery is strictly 
related to caloric restriction. For instance, the diabetes 
remission we are seeing after surgery is comparable to what 
we saw in a recent trial of patients undergoing weight loss 
by a very low-calorie diet,” says Dr. Alemán. 

Yet, while obese subjects have a gut microbiome that 
di�ers from that of lean subjects, undergoing weight loss by 
very low-calorie diet produced only modest functional 
changes, at best, in the gut microbiome and fecal bile acids. 
“On the other hand, bariatric surgery changes the hormonal 
pro�le of the patient in a way that is very di�erent from 
diet-induced changes, in large part because when we 
rearrange the gut we drastically change the pro�le of gut 
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Education Updates

RESIDENCY PROGRAM ADDS ENDOCRINOLOGY ROTATION

Beginning in August of last year, NYU 
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