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Objective: There is increasing evidence supporting the role of platelets in atherosclerotic 

vascular disease. The G-protein-coupled receptor P2Y
12

 is a central mediator of platelet 

activation and aggregation but has also been linked to platelet-independent vascular disease. 

Ticagrelor is an oral P2Y
12

 antagonist that is used as a standard treatment in patients after acute 

myocardial infarction. However, the effects of ticagrelor on advanced atherosclerosis have not 

been investigated.

Materials and methods: Twenty-week-old apolipoprotein-E-deficient mice received standard 

chow or standard chow supplemented with 0.15% ticagrelor (approximately 270 mg/kg/day)  

for 25 weeks. The lesion area was evaluated in the aortic sinus by Movat’s pentachrome 

staining and lesion composition, thickness of the fibrous cap, and size of the necrotic core 

evaluated by morphometry. RAW 264.7 macrophages were serum starved and treated with 

ticagrelor in vitro for the detection and quantification of apoptosis. In addition, oxLDL uptake in  

RAW 264.7 macrophages was evaluated.

Results: A trend toward the reduction of total lesion size was detected. However, data did 

not reach the levels of significance (control, n=11, 565,881 μm2 [interquartile range {IQR} 

454,778–603,925 μm2] versus ticagrelor, n=13, 462,595 μm2 [IQR 379,740–546,037 μm2]; 

P=0.1). A significant reduction in the relative area of the necrotic core (control, n=11, 0.46 

[IQR 0.4–0.51] versus ticagrelor, n=13, 0.34 [IQR 0.31–0.39]; P=0.008), and a significant 

increase in fibrous caps thickness (control, n=11, 3.7 μm [IQR 3.4–4.2 μm] versus ticagrelor, 

n=13, 4.7 [IQR 4.3–5.5 μm], P=0.04) were seen in ticagrelor-treated mice. In vitro studies 

demonstrated a reduction in apoptotic RAW 264.7 macrophages (control 0.07±0.03 versus 

ticagrelor 0.03±0.03; P=0.0002) when incubated with ticagrelor. Uptake of oxLDL in RAW 

264.7 was significantly reduced when treated with ticagrelor (control 9.2 [IQR 5.3–12.9] versus 

ticagrelor 6.4 [IQR 2.5–9.5], P=0.02).

Conclusion: The present study demonstrates for the first time a plaque-stabilizing effect of 

ticagrelor in a model of advanced vascular disease, potentially induced by a reduction of oxLDL 

uptake or an inhibition of apoptosis as seen in vitro.

Keywords: atherosclerosis, inflammation, apoptosis, ticagrelor, platelets, P2Y
12

, oxLDL, 
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Introduction
Beyond hemostasis, platelets are critically involved in the initiation of atherosclerosis, but 

the effects of platelet activation throughout the atherosclerotic process within the already 

established lesions are unclear. In vitro studies demonstrate that platelets adhere to intact 

but activated endothelium as an initial step in atherogenesis.1 Platelet-induced alterations 

of the endothelium support chemotaxis, adhesion, and transmigration of monocytes into 
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vessel walls, a key step in atherosclerosis.2–4 Animal studies 

further confirm the critical role of platelet adhesion in ath-

erosclerotic lesion formation and reveal anti-atherosclerotic 

properties, for example, of acetylsalicylic acid.5,6 Recently, the 

junctional adhesion molecule A has been identified to increase 

platelet inflammation leading to an increase in atherosclerotic 

lesion development.7 The G-protein-coupled receptor, P2Y
12

, 

on platelets is implicated in cardiovascular disease, and inhi-

bition of the P2Y
12

 receptor is a well-validated and effective 

therapeutic target for the prevention of myocardial infarction 

and ischemic stroke.8–12 Therefore, European Society of Car-

diology (ESC) guidelines recommend ticagrelor, in addition 

to acetylsalicylic acid, to treat acute coronary syndrome.10,11 

Evidence further supports an anti-inflammatory role for 

P2Y
12

 receptor inhibition.13–15 However, whether potential 

anti-atherosclerotic effects are mediated due to an inhibition 

of platelet activation or anti-inflammatory effects elsewhere 

in the vascular wall is not clear.

It has recently been demonstrated that inhibition of P2Y
12

 on 

vessel walls attenuates early atherosclerotic lesion progression, 

whereas platelet P2Y
12

 inhibition had no effect.16 In line with 

these findings, Li et al17 documented a reduction in atheroscle-

rotic lesion size in apoE−/−/P2Y
12

−/− double knockout mice.17

Collectively, these data show that P2Y
12

 inhibition may 

exert further beneficial effects in addition to inhibition of 

platelet aggregation. 

The aim of this study is to evaluate the effectiveness 

of P2Y
12

 inhibition by ticagrelor treatment in a clinically 

relevant model of atherosclerosis. Clinically, atherosclerosis 

is detected and treated in late stages. To mirror this pheno-

type, we set up an animal model that displays advanced ath-

erosclerosis. This setup is supported by clinical data showing 

beneficial effects of long-term treatment with ticagrelor in 

patients with a prior myocardial infarction.12

Materials and methods
animals and drug administration
Dose finding
Female apoE−/− mice with a C57BL/6 background were 

housed in the animal care facility at the University of 

Heidelberg in a temperature-controlled room on a 12-hour 

light cycle. The mice were randomized, at 8 weeks of age, 

to receive standard chow supplemented with ticagrelor 

(AstraZeneca, Gothenburg, Sweden), 0.05% (90 mg/kg/day) 

(n=3) or 0.1% (180 mg/kg/day) (n=3). Blood samples were 

collected on several days at different times of the day. Plasma 

was prepared within 30 minutes of blood sampling by cen-

trifugation at 1,500× g for 10 minutes at 4°C. The plasma 

was transferred into tubes and stored at −20°C within 1 hour 

of sample collection. Plasma concentration of ticagrelor was 

determined by protein precipitation and liquid chromatogra-

phy mass spectrometry as described previously.18

Main study
At 20 weeks of age, the female apoE−/− mice exhibited advanced 

atherosclerotic lesions within the aortic sinus. Twenty-five, 

20-week-old female mice were randomized to receive chow 

supplemented with ticagrelor (0.15%, 270 mg/kg/day, n=13) 

or standard chow (control, n=12) (chow prepared by Altromin, 

Lage, Germany). The dose of ticagrelor was based on the 

clinically relevant plasma exposure and was modulated on the 

basis of the data of our prior dose-finding study. All animal 

procedures were approved by the Federal Animal Care and 

Use Committee of the Regierungspraesidium Karlsruhe. All 

animal-handling procedures were performed according to 

the Guide for the Care and Use of Laboratory Animals of the 

Guidelines of the Animal Welfare and approved by the local 

government (Regierungspraesidium Karlsruhe).

Animal sacrifice and preparation of tissues
Mice were sacrificed after 25 weeks of treatment (at 45 weeks 

of age) by deep sedation (Ketamine (CP Pharma, Burgdorf, 

Germany)/Xylazine (Alvetra, Neumuenster, Germany), intra-

peritoneal) and exsanguination while blood was collected 

from the inferior vena cava. The animals were perfused via 

left ventricle with 10 mL phosphate-buffered saline solu-

tion followed by resection of the aorta. Then, the mice were 

perfused with 4% buffered formalin for paraffin sections of 

the aortic root. The heart was dissected from each animal, 

and the aortic sinuses were embedded in paraffin followed 

by serial sectioning (5 μm). Every third section was stained 

with a modified Movat’s pentachrome stain.19

Determination of plasma lipid concentration
Total plasma cholesterol and low-density lipoprotein (LDL) lev-

els were enzymatically determined; Siemens Healthcare Diag-

nostics GmbH, Eschborn, Germany) at the time of sacrifice.

evaluation of lesion size and lesion composition
Cross-sectional area of Movat’s pentachrome stained sections 

was determined by using computer-assisted morphometry 

(Image J; Media Cybernetics, Inc., Rockville, MD, USA). 

Therefore, all the parts of the lesions of a section were measured 

and the median was calculated for each animal. Results of lesion 

sizes are reported as median and interquartile range (IQR) of 

cross-sectional lesions per group (data expressed in μm2). We 

further evaluated each section for characteristic features of 

plaque morphology/composition: thickness of the fibrous cap 
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(data given in μm) and size of the necrotic core (ratio of mean 

size of necrotic core/mean lesion area) by morphometry.

immunohistochemistry
Tissue sections of the aortic sinus adjacent to the sites of 

maximum lesion area were dewaxed and rehydrated. Endog-

enous peroxidase activity was inhibited by incubation with 

peroxoblock (Zytomed Systems GmbH, Berlin, Germany). 

Monocytes/macrophages were detected by using a monoclonal 

rat anti-mouse Mac-2-antibody (WAK-Chemie Medical 

GmbH, Steinbach, Germany). Anti-Mac-2 or isotype control 

was incubated for 1.5 hours at room temperature. The sections 

were then incubated with the biotinylated secondary antibodies 

for 30 minutes, rinsed three times with phosphate-buffered 

saline, and incubated for 10 minutes with streptavidin at 

room temperature. Acetate buffer, 3-amino-9-ethylcarbazole 

(AEC)-chromogen substrate (Zytomed Systems GmbH) was 

used for visualization. In order to detect apoptosis, “In Situ 

Cell Death Detection Kit TMR red” was used by the protocol 

of the manufacturer (Roche Diagnostics GmbH Mannheim, 

Germany). For quantification of staining we used computer-as-

sisted morphometry. The results of Mac-2 staining is presented 

as ration extend stained area/total area of the lesion. Results of 

apoptosis are given as the ratio of Terminal deoxynucleotidyl 

transferase dUTP nick end labeling (TUNEL)-positive areas/

total lesion area (Image J; Media Cybernetics, Inc.).

cell culture
A murine macrophage cell line, RAW 264.7 cells (ATCC, 

Manassas, VA, USA), was grown in Dulbecco’s Modified 

Eagle’s Medium (DMEM) (Gibco BRL, Karlsruhe, 

Germany) supplemented with 10% heat-inactivated fetal 

calf serum, glutamine (100 U/mL), penicillin (100 U/mL), 

and streptomycin (100 mg/mL). For incubation, cells were 

plated in a six-well plate. 

Detection and quantification of apoptosis 
in raW 264.7 cells
In order to induce apoptosis, cells were washed three times 

with phosphate-buffered solution and were grown in a serum-

free medium (DMEM) for 8 hours. At the beginning of the 

experiment, ticagrelor (dissolved in Dimethylsulfoxid) was 

added at a final concentration of 0.1 μM. Following 8 hours 

of serum starvation, the cells were stained and fixed according 

to the manufacturers’ protocol (In Situ Cell Death Detection 

Kit; Roche Diagnostics). Positive staining was determined 

using computer-assisted morphometry. Data are presented as 

the ratio of TUNEL-positive cells per total amount of cells 

(Image J; Media Cybernetics, Inc.). 

OxlDl uptake in raW 264.7 cells
Cells were pre-treated with ticagrelor at a final concentra-

tion of 0.1 μM (dissolved in Dimethylsulfoxid) for 4 hours. 

OxLDL (Hycultec, Beutelsbach, Germany) at a dose of 80 

μg/mL was added for another 20 hours. Cells were washed 

with phosphate-buffered solution and fixed, followed by an 

oil-red-o staining. A representative picture out of the plate was 

taken, and positive staining was determined using computer-

assisted morphometry. Results of the two groups are presented 

as the ratio of oil-red-o positive granula per cell (Image J; 

Media Cybernetics, Inc.).

statistical analysis
Ticagrelor levels, lipid levels, and body weight are expressed 

as mean ± standard error of the mean. Differences between 

mean values are determined with the two-tailed unpaired 

Student’s t-test. For analyses of the lesion size Mann-

Whitney U-test is performed and data are given as median 

and IQR. For the analysis of plaque morphometry and areas 

of positive staining, the groups were compared using the 

Mann–Whitney U-test as the data could not be assumed to 

be normally distributed. P-values ,0.05 were considered as 

statistically significant. As this was an exploratory analysis, 

no adjustments for multiple testing were performed. Statistical 

analyses were done using GraphPad Prism version 6.00 

(GraphPad Software, Inc., La Jolla, CA, USA).

Results
Dose finding
Ticagrelor levels
A dose-dependent increase in ticagrelor plasma levels was 

observed. Ticagrelor plasma exposure in mice receiving 

0.05% (90 mg/kg/day) and 0.1% (180 mg/kg/day) ticagrelor 

was 0.28±0.2 μM and 0.99±0.7 μM (P=0.0005; Figure S1), 

respectively.

animals
There was no relevant mortality during the treatment period 

(n=1, control group). For lesion evaluation, 24 mice were 

included. 

effect on plasma lipid level and body weight
At the time of necropsy, there were no significant differences 

in total plasma cholesterol, LDL, or body weight between 

the groups (Table 1). 

effect on maximum lesion area within the aortic sinus
Ticagrelor treatment for 25 weeks (from 20 to 45 weeks of 

age) induced a numerical reduction in lesion size, which 
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was not statistically significant (control, n=11, 565,881 [IQR 

454,778–603,925 μm2] versus ticagrelor, n=13, 462,595 [IQR 

379,740–546,037 μm2], P=0.1; Figures 1A and 2A).

Features of lesion composition
size of the necrotic core within the aortic sinus
Ticagrelor treatment resulted in a reduction of the average 

necrotic core area within the aortic sinus, presented as the 

ratio of mean necrotic core area/mean lesion area (control, 

n=11, 0.46 [IQR 0.4–0.51] versus ticagrelor, n=13, 0.34 [IQR 

0.31–0.39], P=0.008; Figure 1B).

Thickness of fibrous caps
Ticagrelor treatment resulted in significantly thicker fibrous 

caps compared with controls (control, n=11, 3.7 [IQR 

3.4–4.2 μm] versus ticagrelor, n=13, 4.7 [IQR 4.3–5.5 μm], 

P=0.04; Figure 1C).

Macrophage content within the aortic sinus
No difference was seen in the area of positive staining for 

macrophages within the atherosclerotic lesions, which was 

expressed as the ratio of positive staining/total lesion (control, 

n=5, 0.04 [IQR 0.007–0.05] versus ticagrelor, n=13, 0.02 

[IQR 0.02–0.04]; P=0.9; Figure 2B). 

effect on apoptosis – in vivo
There was no difference in apoptotic cells within the 

atherosclerotic plaque assessed by TUNEL staining (control 

0.03 [IQR 0.01–0.05] versus ticagrelor 0.03 [IQR 0.01–0.04], 

P=0.6).

Table 1 Baseline characteristics (body weight and total cholesterol levels)

Treatment Body weight
(gram)

Total cholesterol
(mg/dL)

LDL cholesterol
(mg/dL)

Ticagrelor (mean ± seM) 26±0.4 363±28 343±26
control (mean ± seM) 27±0.2 346±18 328±18

Note: There is no significant difference between the groups. 
Abbreviations: lDl, low-density lipoprotein; seM, standard error of the mean.

Figure 1 atherosclerotic lesion composition within the aortic sinus after 25 weeks of ticagrelor treatment, 0.15% (270 mg/kg/day), starting at 20 weeks of age.
Notes: (A) Ticagrelor treatment lead to a trend in the reduction of total size of atherosclerotic lesions. However, this difference did not reach the levels of significance. Data 
are expressed as median and range (P=0.1). (B) Mice treated with ticagrelor showed a reduction in mean size of the necrotic core (ratio of necrotic core/total lesion area) 
within the atherosclerotic lesion. Data are expressed as median and range (*P=0.008). (C) Thicker fibrous caps could be observed in apoE−/− mice treated with ticagrelor 
compared with chow-fed controls. Data are expressed as median and range (*P=0.04).
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effect on apoptosis – in vitro
Apoptosis in RAW 264.7 macrophages was induced via 

serum starvation for 8 hours leading to a 1.5-fold increase 

in the ratio of TUNEL-positive cells/total amount of 

cells (0.03±0.05 versus 0.04±0.07, P=0.03; Figure S2). 

Presence of 0.1 μM ticagrelor during the 8-hour serum 

starvation resulted in the reduction of apoptotic cells com-

pared with controls (0.07±0.2 versus 0.03±0.2; P=0.0002;  

Figures 3A and 4).

Ticagrelor inhibits oxlDl-uptake in raW 264.7 
macrophages
Cells, pre-treated with ticagrelor and stimulated with oxLDL 

showed a significant reduction in oxLDL-uptake com-

pared with controls, which is given as the ratio of stained 

granula/cell (control 9.2 [IQR 5.3–12.9] versus ticagrelor  

6.4 [IQR 2.5–9.5]; P=0.02; Figures 3B and S3A and B).

Discussion
Increasing evidence supports the role of platelet activation 

which leads to vascular disease. Platelet interaction with 

the endothelium initiates atherogenesis, which leads to the 

recruitment of leukocyte and the release of pro-inflammatory 

mediators.1–3,20–22 These effects are mediated, in part, by the 

Adenosine diphosphate-activated G-protein-coupled receptor 

P2Y
12

.4 Inhibition of the P2Y
12 

receptor, by the antagonist 

ticagrelor, leads to several anti-inflammatory effects that 

are not necessarily mediated by the inhibition of platelet 

activation or aggregation. It sounds reasonable that there 

are also other mechanisms within the vascular wall since  

Figure 2 representative examples of the histology of an atherosclerotic lesion within the aortic sinus in apoe−/− mice at 45 weeks of age (control group).
Notes: (A) Movat’s pentachrome staining of an advanced lesion (arrow). (B) immunocytochemical staining for macrophages (mac-2, arrow) within an atherosclerotic lesion 
(control group).

Figure 3 reduction of apoptosis and oxlDl uptake in raW 264.7 cells. 
Notes: (A) incubation of raW 264.7 cells with 0.1 μM ticagrelor leads to a significant reduction of TUNEL-positive cells. Apoptosis was induced via serum starvation for 
8 hours. Data are expressed as mean ± standard deviation (*P=0.0002). (B) incubation of raW 264.7 cells with 0.1 μM ticagrelor beginning 4 hours prior to an oxlDl 
stimulation for 20 hours leads to a significant reduction of oil-red opositive granula within the cells. Data are expressed as median and range (*P=0.02).
Abbreviation: TUnel, Terminal deoxynucleotidyl transferase dUTP nick end labeling.
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P2Y
12

 is also expressed on vascular smooth muscle cells and 

can be upregulated within the atherosclerotic plaque leading 

to an induction of different inflammatory and pro-atherogenic 

mechanisms.23 Furthermore, a reduction of serum C-reactive 

protein or CD 40 ligand has been shown in atherothrombotic 

patients when treated with P2Y
12

 anatgonists.24 Recently, 

West et al16 demonstrated a role for vessel wall that expressed 

P2Y
12

 in the initiation of atherosclerosis. However, no inhibi-

tion was seen with platelet-derived P2Y
12

 inhibition, leading 

to the conclusion that in early disease pro-atherogenic effects 

are mediated only by vessel P2Y
12

 receptors. Furthermore, 

Li et al (2012)17 showed an atherosclerotic lesion reduction 

in apoE−/−/P2Y
12

−/− mice at 25 weeks of age after 12 weeks 

on a high-fat diet.17

Considering clinical conditions, nearly all the cardiovas-

cular patients have established atherosclerosis. Therefore, 

it is important to focus on the effects of P2Y
12

 inhibition 

in advanced vascular disease. The experimental design 

employed in this study models advanced stages of atheroscle-

rosis, in line with clinical presentation. A trend toward the 

Figure 4 representative example of a TUnel staining of a mouse macrophage cell line (raW 264.7 cells) following 8 hours of serum starvation.
Notes: (A) DaPi staining of raW 264.7 cells (control group). (B) DaPi staining of raW 264.7 cells incubated with 0.1 μM ticagrelor. (C) TUnel staining of raW 
264.7 cells (control group). (D) TUnel staining of raW 264.7 cells when incubated with 0.1 μM ticagrelor. Merged fluorescence of DAPI and TUNEL in (E) control and  
(F) ticagrelor-incubated cells.
Abbreviations: TUnel, Terminal deoxynucleotidyl transferase dUTP nick end labeling; DaPi, 4′,6-Diamidin-2-phenylindol.
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reduction in total atherosclerotic lesion size was seen after 

25 weeks of ticagrelor treatment. However, this result was 

not statistically significant, which might also be due to the use 

of standard mouse chow instead of a high-fat “western type” 

diet. Standard chow was specifically used to avoid artefacts 

by cholesterol-induced massive inflammatory triggering.17 

In contrast, some investigators prefer high-fat diet–induced 

lesions for the evaluation of very advanced and complex 

plaques. We did not add a high-fat diet group in this study, 

which might be considered as a limitation in our experimen-

tal setup. Besides total vessel narrowing, the stability of an 

atherosclerotic lesion determines the clinical outcome. There-

fore, we further focused on lesion composition after ticagrelor 

treatment. Previously, an increase in fibrous content was 

observed by Li et al17 in apoE−/−/P2Y
12

−/− double knockout 

mice. In line with this, we were able to demonstrate thicker 

fibrous caps as well as a reduction in necrotic core size in 

ticagrelor-treated mice. To our knowledge, this is the first 

data to demonstrate plaque-stabilizing effects with ticagre-

lor or any P2Y
12

 antagonist. Furthermore, it is important to 

emphasize that this observation is made in an animal model 

of very advanced atherosclerosis. 

Since macrophages play a pivotal role in initiation and 

early development of atherosclerosis, we also evaluated 

the macrophage content within atherosclerotic lesions after 

ticagrelor treatment. In contrast to the study of Li et al17 

where a reduction in monocyte/macrophage infiltration in 

the apoE−/−/P2Y
12

−/− mice at 25 weeks of age was detected, 

we could not measure any difference between the groups. 

This is explained by our chosen model of very advanced 

atherosclerosis in mice at 45 weeks of age. The more 

advanced and necrotic the lesions of apoE−/− mice get, the 

cellular survival decreases and cells are therefore undetect-

able within the plaque.25 Using the aortic root for atheroscle-

rotic lesion evaluation is a standard method, next to lesion 

evaluation “en-face” or within the innominate artery. As a 

limitation, we cannot exclude that site-specific effects can 

bias our data. To explore the potential pathophysiological 

mechanisms behind our observations, we performed in vitro 

experiments with the macrophage cell line RAW 264.7 for 

the detection and quantification of apoptosis. Macrophages 

are an important cell type in plaque physiology. Evidence 

suggests the involvement of P2Y
12

 receptors in the regula-

tion of cell death.26,27 Webster et al28 observed less neuronal 

injury in an ischemia model due to inhibition of P2Y
12

. 

Using serum starvation as an appropriate approach to 

induce apoptosis in vitro, we were able to demonstrate a 

ticagrelor-induced inhibition of apoptosis in RAW 264.7 

cells. However, we could not detect any effect within the 

lesions of the aortic roots, which might also be explained 

by the advanced, cell-depleted fibrous plaques of older 

mice. One cannot exclude that apoptosis might be affected 

in early or intermediate atherosclerotic lesions. In addi-

tion, we set up an experiment to model oxLDL uptake by 

macrophages. We were able to demonstrate a ticagrelor-

dependent reduction in oxLDL uptake, evaluated by 

oil-red-o staining. Knowing that these are only in vitro 

data, oxLDL-dependent transformation to foam cells is an 

important step in early and intermediate fatty streak/plaque 

development. It triggers lesion size and composition and 

therefore also plaque stability.

Considering the data of West et al,16 where they could 

not show any effect of ticagrelor and clopidogrel on mice 

aged 12–14 weeks, there might also be age- or better disease-

stage-dependent effects of P2Y
12

 inhibition.

Clinical data from the Platelet Inhibition and Patient 

Outcomes Trial study clearly demonstrated a reduction in 

overall mortality with ticagrelor as compared with clopi-

dogrel in patients with acute coronary syndroms.10 Further-

more, recent data from the Prevention of Cardiovascular 

Events in Patients With Prior Heart Attack Using Ticagrelor 

Compared to Placebo on a Background of Aspirin-Throm-

bolysis in Myocardial Infarction trial showed a reduction in 

the risk for cardiovascular events in patients with a history of 

heart attack when treated with ticagrelor. More than half of 

the enrolled study subjects had a multivessel disease, which 

means a stage of advanced coronary atherosclerosis.12 While 

considering these data, it is necessary to focus on the effects 

of P2Y
12

 inhibition in models of advanced stages of athero-

sclerosis. Following new clinical outcome data, our study 

demonstrates for the first time a potential plaque-stabilizing 

effect of ticagrelor in a model of advanced vascular disease, 

and this is possibly due to the inhibition of apoptosis or 

oxLDL-uptake.

Conclusion
P2Y

12
 inhibition is a guideline-recommended treatment in 

patients with a prior myocardial infarction. Furthermore, 

clinical data demonstrated the beneficial effects by long-term 

administration of the P2Y
12

 inhibitor ticagrelor. However, 

effects on already existing atherosclerotic lesions have not 

been evaluated yet.

Our study demonstrates for the first time a potential 

plaque-stabilizing effect of ticagrelor in a model of advanced 

vascular disease which is consistent with its clinical effect in 

patients. Besides the effects on platelet aggregation, further 

studies will be necessary to focus on platelet-independent 

P2Y
12 

effects.
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Ticagrelor and advanced atherosclerosis

Figure S1 Ticagrelor plasma concentration.
Notes: Mouse plasma concentration of ticagrelor after feeding mice for 3 weeks regularly with chow supplemented with 0.05% and 0.1% ticagrelor (blood samples were 
collected on several days at different times of the day). Data are expressed as mean ± standard deviation (P=0.0005). *P=0.003.

Figure S2 serum starvation to induce apoptosis.
Notes: induction of apoptosis when raW 264.7 cells are grown in the absence of fetal calve serum for 8 hours. Data are expressed as mean ± standard deviation, (P=0.03). 
*P.0.05.

Supplementary materials

Figure S3 OxlDl uptake in raW 264.7 cells.
Notes: reduction of oxlDl uptake in raW 264.7 cells following treatment with ticagrelor (A) compared to control (B). P=0.02. arrows: oil-red-o positive granula within 
the cells.
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