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Introduction. Current guidelines for stroke prevention in patients with carotid atherosclerotic 
plaques, recommend carotid endarterectomy (CEA), based only on the degree of carotid artery 
stenosis. However, stenosis alone is an incomplete feature of stroke risk. Thus, understanding 
the mechanisms that contribute to plaque instability/rupture may lead to accurate patient risk 
stratification. Adipose tissue is a source of adipokines, such as adiponectin, that can mediate the 
crosstalk between adipose tissue and the vascular wall. Adiponectin possesses anti-
inflammatory and vasculoprotective properties. Through its effects on its receptors, AdipoR1 and 
AdipoR2, it may have the potential to protect against plaque formation and progression. 
Furthermore, decreased circulating total adiponectin levels and a lower abundance of 
AdipoR1/R2 on monocytes are associated with type 2 diabetes and coronary artery disease in 
humans. The aim of this study is to a) characterize adiponectin and AdipoR1/R2 expression in 
stable versus unstable human carotid plaques and to b) investigate total circulating adiponectin 
levels and AdipoR1/R2 expression on monocytes, as potential systemic markers of plaque 
instability.  
 
Methods. Consecutive patients scheduled for CEA were recruited from vascular clinics at the 
MUHC. Carotid plaque specimens and pre-operative blood samples were obtained. Two 
vascular pathologists categorized the instability of the plaques according to gold-standard 
histological classifications. RNA expression of AdipoR1/R2 in the plaque was quantified using 
qRT-PCR, while protein expression of adiponectin was assessed using Western Blots. Cellular 
localization of adiponectin and AdipoR1/R2 in plaques was assessed through IHC staining. Total 
circulating adiponectin levels were measured using ELISA. Blood monocytes were isolated using 
a Magnetic Cell-Sorting technique with CD14+ Human Microbeads. RNA was isolated from 
monocytes to assess mRNA expression of AdipoR1/R2. 
 
Results. IHC staining of plaque sections showed that macrophages, endothelial and smooth 
muscle cells expressed AdipoR1/R2. A graded decrease in overall plaque AdipoR2 mRNA 
expression (p=0.032) was observed with increasing instability (definitely stable plaques (n=17): 
0.96±1.31; probably stable/probably unstable (n=94): 0.57±1.22; definitely unstable plaque 
(n=32): 0.45±1.37), while ApidoR1 did not show this trend. mRNA expression of adiponectin was 
not detected in plaques, however its protein was localized most abundantly in the areas of 
macrophage accumulation. Adiponectin protein expression (n=28) was significantly increased in 
more unstable plaques (p=0.027). No differences were found in total circulating adiponectin 
levels between CEA patients (n=206) with stable versus unstable plaques (9.2 [5.6-15.1] µg/ml 
and 8.9 [4.3-14.8] µg/ml, respectively), while AdipoR2 mRNA expression on total monocytes 
was inversely associated with greater plaque instability (stable plaques (n=9): 0.69±1.20; 
unstable plaques (n=11): 0.30±0.66; p=0.046).  
 
Discussion. Patients whose plaques had greater instability showed lower AdipoR2 mRNA 
expression and increased adiponectin protein expression, suggesting that an alteration in 
receptor expression can reduce adiponectin sensitivity leading to less effective protection of the 
plaque. Unlike circulating total adiponectin levels, AdipoR2 mRNA expression on blood 
monocytes may be an important biomarker to discriminate between stable and unstable plaques.  
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