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Recently, it has been shown that pericardial 
adipose tissue coordinates the activation of im‑
mune cells, granulopoiesis, cardiac fibrosis, and 
preservation of ventricular function in response 
to myocardial infarction.4 The mechanisms of 
these important clinical prognostic effects re‑
main not fully defined. Moreover, character‑
istics of PVAT surrounding other arteries such 
as the internal mammary arteries (IMA) used 
in revascularization are much less known. In 
this issue of Kardiologia Polska (Kardiol Pol, Pol-
ish Heart Journal), Kowalówka et al9 report sig‑
nificantly higher omentin‑1 (ITLN1) expression 
in perivascular adipose tissue surrounding the 
IMA (PVAT‑IMA) in comparison with other fat 
depots including EF, PF, and SF samples in pa‑
tients with severe CAD undergoing CABG sur‑
gery. This finding is of interest given the fact that 
ITLN1 has anti‑inflammatory and antiathero‑
genic properties and may play a potentially ben‑
eficial role in cardiovascular disorders.10 Plasma 
omentin levels are independently and inversely 
associated with intima‑media thickness and in‑
creased adiponectin levels in patients with type 
2 diabetes, characterized by high CVD risk.10 In‑
terestingly, ITLN1 expression appears to be low‑
er in EF surrounding coronary segments with 
stenosis in comparison with those without ste‑
nosis in patients with CAD whereas adiponec‑
tin EF mRNA levels did not differ between ste‑
notic and nonstenotic segments supporting pro‑
tective effects of ITLN1 in CAD.11 In this context, 
data provided by Kowalówka et al9 suggest that 
high levels of ITLN1 in PVAT-IMA may provide 
a valuable explanation for why IMA does not 
develop atherosclerosis. This may also explain 

Perivascular adipose tissue (PVAT) is defined as 
adipose tissue (AT) surrounding most of blood 
vessels in humans.1 It is the source of adipo‑
kines produced mainly by adipocytes as well as 
cytokines, in turn produced by inflammatory 
resident cells. These molecules are important 
in the regulation of vascular physiology and 
their dysregulation is critical in cardiovascu‑
lar pathologies.

In physiological setting, PVAT exhibits anti
‑inflammatory, anticontractile, and antioxi‑
dant effects.1 Vascular diseases are associated 
with remodeling of PVAT, which is linked with 
altered phenotype of adipocytes characterized 
by proinflammatory, pro-oxidative, and profi‑
brotic properties.1, 2 This change of phenotype 
may be responsible for recruitment of immune 
cells to PVAT.3 Clinical studies confirmed that 
the phenotype of both epicardial fat (EF) and 
pericardial fat (PF) is modified in patients with 
coronary artery disease (CAD) and their tran‑
scriptome is clearly different when compared 
with subcutaneous fat (SF).4 ‑ 6 The key pathways 
characterizing EF from patients with CAD in‑
clude genes involved in the regulation of en‑
dothelial function, coagulation, immune sig‑
naling, potassium transporter, and apoptosis.7 
Epicardial AT is also characterized by insulin 
resistance, high inflammatory chemokine pro‑
duction, and low differentiation ability in pa‑
tients with CAD.6 Similarly, pericardial adipose 
tissue, which is located close to the myocardi‑
um and coronary arteries, is strongly associat‑
ed with atrial fibrillation after coronary artery 
bypass graft (CABG) surgery, independently of 
many traditional risk factors.8

Correspondence to: 
Tomasz J. Guzik, MD, PhD, FRCP, 
Department of Internal and 
Agricultural Medicine, Faculty of 
Medicine, Jagiellonian University 
Medical College, Kraków, Poland, 
phone: +48 12 633 00 03, email: 
t.guzik@uj.edu.pl
Received: November 15, 2020.
Accepted: November 16, 2020.
Published online: 
December 23, 2020.
Kardiol Pol. 2020; 78 (12): 1194-1196
doi:10.33963/KP.15718
Copyright by the Author(s), 2020

E D I T O R I A L

Perivascular adipose tissue as the secret 
behind resistance to atherosclerosis exhibited 
by the human internal mammary artery

Tomasz P. Mikołajczyk1, Tomasz J. Guzik1,2

1  Department of Internal and Agricultural Medicine, Faculty of Medicine, Jagiellonian University Medical College, Kraków, Poland
2  BHF Centre for Excellence Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, United Kingdom

Related article
by Kowalówka et al, 
see p. 1215



E D I T O R I A L   Secret to human IMA’s resistance to atherosclerosis 1195

renin–angiotensin–aldosterone system1 and its 
overexpression induces white adipose tissue in‑
flammation, glucose intolerance, and systemic 
insulin resistance.14 It is therefore even more 
intriguing that Kowalówka et al9 found lower 
expression of AGT in patients with diabetes in 
comparison with normoglycemic subjects. They 
also reported lower expression of adiponectin 
(ADIPOQ) in PVAT‑IMA compared with PF. This 
difference may emphasize an atypical, brown- 
or beige-type phenotype of PVAT surrounding 
the IMA characterized by higher UCP1 expres‑
sion and lower level of classic adipokines such 
as adiponectin. This could suggest that protec‑
tion from atherosclerosis and remodeling could 
be conveyed in the IMA by omentin and UCP1 
rather than by more typically protective adi‑
ponectin. At the same time, Kowalówka et al9 
report higher GLP1R expression in adipose tis‑
sue in obese patients in comparison with non‑
obese individuals.

Unfortunately, the main limitation of this 
study is lack of a control group, which would 
be possible for studies of EF and PF. It is also 
very interesting to speculate if levels of circu‑
lating biomarkers, for example, omentin‑1 and 

superior long‑term patency and improved sur‑
vival in patients undergoing CABG using IMA 
when compared with saphenous veins.

Several explanations have been proposed 
so far for the reason why the IMA is resistant 
to atherosclerosis. These include its structural 
properties of the endothelium, such as fewer 
fenestrations, lower intracellular junction per‑
meability, greater expression of antithrombotic 
molecules, and higher production of nitric ox‑
ide and lower expression of selectins and other 
adhesion molecules.12 Interestingly, Kowalów‑
ka et al9 also described higher expression of un‑
coupling protein 1 (UCP1) and angiotensinogen 
(AGT) in PVAT‑IMA in comparison with SF. UCP1 
is known to play a role in nonshivering ther‑
mogenesis, especially in brown adipose tissue.5 
UCP1 mRNA expression is higher in visceral ad‑
ipose tissue than in SF and is suppressed by in‑
flammatory agents and enhanced by agents im‑
proving metabolic status, suggesting that loss 
of UCP1 in visceral adipose tissue may contrib‑
ute to the pathogenesis of obesity‑related met‑
abolic diseases.13 The high expression of angio‑
tensinogen in PVAT‑IMA may be surprising, as 
it represents a key step in the activation of the 

�Figure 1  Proposed concept of the role of perivascular adipose tissue of the internal mammary artery in patients with severe 
coronary artery atherosclerosis. Comparison of selected gene expressions in different adipose tissue samples including 
perivascular fat (PVAT) of the internal mammary artery (IMA), pericardial, epicardial, and subcutaneous fat depots collected from 
patients undergoing coronary artery bypass graft surgery (CABG). See the text for a detailed description. This figure was created 
with BioRender.com.
�Abbreviations: AGT, angiotensinogen; ↓, decreased expression; GLP1R, glucagon‑like peptide type 1 receptor; ↑, increased 
expression; ITLN1, omentin-1; UCP1, uncoupling protein 1
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adiponectin should be measured to have a bet‑
ter insight into the pathomechanisms of the ob‑
served phenomenon.

The proposed concept of the dual role of PVAT 
in patients with severe coronary artery athero‑
sclerosis is presented in Figure 1. It is evident that 
while the number of differentially expressed 
adipocyte-specific molecules may explain pro‑
tection of the IMA from atherosclerosis and re‑
modeling, PVAT‑IMA as well as PF and EF are 
rendered dysfunctional in the context of ad‑
vanced CAD.
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