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Abstrac t t 
Objective ::  One of the possible pathological mechanisms behind the increased 

vascularr injury in diabetes mellitus type 2 (DM2) is the formation of advanced 

glycationn endproducts (AGEs). The aim of this study was to investigate whether 

thee presence of AGEs and specific markers for coagulation and inflammation in 

symptomaticc atherosclerotic plaques from DM2 patients differs from plaques from 

non-diabetics. . 

Method ss and results : Carotid atherectomies were obtained from DM2 patients 

(n=11)) and controls without DM2 matched for age and other cardiovascular risk 

factorss (n=12) who were treated for symptomatic carotid artery stenosis. Plaques 

weree graded according to AHA classification of lesions. More fibrosis and more 

thromboticc complications (p= 0.007) were observed in carotid atherectomies from 

DM22 patients. Percentages of immunostained smooth muscle cells and 

macrophagess in the lesions, quantified planimetrically, did not differ between 

thee two groups. No differences were found in the immunostaining for T cells, 

tissuee factor (TF), endothelial protein C receptor (EPCR), nuclear factor KB and 

thee AGE carboxymethyllysine. 

Conclusions ::  These findings underline that DM2 is associated with increased 

plaquee complications; however a local changed presence of AGEs, TF and EPCR 

seemss not to be involved in this end stage of atherosclerosis. 
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Diabeticc atherectomy 

Introductio n n 
Diabetess mellitus type 2 is a risk factor for cardiovascular disease attributable to 

ann accelerated process of atherosclerosis. An increasing body of evidence 

indicatess that the presence of hyperglycaemia is the primary causal factor for 

vascularr complications in diabetic patients (1-3). An important mediator of 

hyperglycaemia-inducedd vascular injury may be the formation of advanced 

glycationn endproducts (AGEs) (4; 5). AGEs are the result of nonenzymatic glycation 

andd glycoxidation during normal aging. Their production is increased during 

hyperglycaemia.. The presence of AGEs and its binding to specific receptors can 

leadd to cellular dysfunction and changed expression of coagulation factors, which 

couldd play a role in diabetic atherosclerosis (6-9). 

Tissuee factor (TF) is a key player in initiating the activation of the coagulation 

cascadee and is thought to be involved in the development of atherosclerosis and 

itss thrombotic complications (10; 11). TF is found on the cell membrane of various 

celll types. Increased expression of TF has been reported in different animal models 

off diabetes mellitus (12; 13). Studies in patients with type 2 diabetes reported 

increasedd expression of TF on microparticles and leucocytes (8; 14). One of the 

possiblee mechanisms of this diabetes-related increase in TF expression could be 

thee binding of AGEs to specific receptors (8; 9; 12). A role for increased TF 

expressionn has been suggested in the greater risk for cardiovascular complications 

inn diabetic patients (15). 

Thee endothelial cell protein C receptor (EPCR) plays a major role in the activation 

off the protein C anticoagulant pathway, which is an important mechanism in 

down-regulatingg thrombus formation. It has been suggested that decreased 

expressionn of EPCR plays a role in the atherosclerotic process (16). Several studies 

off patients with DM2 have reported a possible relation between hyperglycaemia 

andd down-regulation of the protein C system (7; 17-19). However it is not known 

whetherr the expression of EPCR is changed in diabetic vessels. 

Onee of the signal transduction pathways that could play a role in the changed 

expressionn of coagulation factors by AGEs is the NF-KB pathway. NF-KB plays a 

centrall role in immune and inflammatory reactions. The usually transient NF-KB 

dependentt gene expression is exaggerated in pathological situations. NF-KB 

activationn has been observed in atherosclerotic lesions (20). There is evidence 

thatt NF-KB activation is increased during hyperglycaemia (21) (22) which may be 
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involvedd in changed expression of proteins in diabetes mellitus type 2. 

Ourr hypothesis is that expression of TF and EPCR might be changed in diabetic 

atherosclerosiss by an increased presence of ACEs. To test this hypothesis we 

havee immunohistochemically analyzed the presence and tissue localization of 

TF,, EPCR, NF-KB and Ne-(carboxymethyl)lysine (CML), which is reported to be a 

majorr AGE (23), in carotid endarteriectomies from DM2 patients and matched 

controll patients with symptomatic carotid stenosis. 

Patient ss and Method s 
Patientt group 
Forr this study, a database was used that contained paraffin-embedded specimens 

off various arteries and veins from 244 patients who consecutively underwent 

peripherall vascular surgery at the Academic Medical Center (AMC), Amsterdam, 

Thee Netherlands, between 1994 and 1998. To use this database to compare 

specimenss from patients with DM2 and controls, a nested case-control study 

designn was performed. First, a selection was made of all the vascular specimens 

off patients who had undergone carotid atherectomy because of symptomatic 

arteriall stenosis. Second, carotid atherectomy specimens were selected from a 

subpopulationn of patients with known DM2 at the time of intervention, treated 

withh insulin and/or oral anti-diabetics (n=11). In addition, a matched control group 

(n=12)) was selected, matched for coronary risk factors such as age, known 

hypertensionn (treated or known with hypertension (blood pressure > 160/90 

mmHg)),, hypercholesterolemia (treated or known with hypercholesterolemia 

(totall cholesterol > 6 mmol/L)) and smoking. For group characteristics, see Table 

'I.. Informed consent was obtained before to surgery, and the study was approved 

byy the local ethical committee of the AMC. 

Tissuee processing and histomorphology 
Carotidd atherectomies were obtained and immediately fixed in 4% buffered 

formalinn after surgical removal. Tissues were routinely processed for paraffin 

embedding,, and sections were serially cut at 5pm from each specimen. Per 

atherectomyy sample one to three sites were available for testing (total control 

sites,, n= 17; total diabetes sites, n= 13). To evaluate the morphology of 

atheroscleroticc plaques, one section was stained with hematoxylin & eosin and 

onee with elastin van Gieson. The severity of plaque formation was graded 
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Agee (yr) 
Menn (n) 
Glucosee (mg/dL) 
Hypercholesterolemia,, statin treatment (n) 
Hypercholesterolemia,, no treatment (n) 
Hypertension,, treatment (n) 
Hypertension,, no treatment (n) 
Smokingg (n) 
Stoppedd smoking (n) 

Patient s s 
withou tt  DM2 

(n=12) ) 

69.55  2.2 
99 (75%) 

109.44 0 
11 (8%) 

44 (33%) 
88 (67%) 
22 (17%) 
33 (25%) 
44 (33%) 

Patient s s 
wit hh DM2 

(n=11) ) 

69.88  2.7 
77 (647,0 

173.66 3 
22 (18%) 
44 (36%) 
88 (73%) 
11 (9%) 

33 (27%) 
33 (27"/,) 

Pval u u 

0.471 1 
0.554 4 
0.004 4 
0.732 2 
0.732 2 
0.868 8 
0.865 5 
0.951 1 
0.899 9 

accordingg the American Heart Association (AHA) classification: type I lesion, intimal 

thickeningg with an increase in macrophages and formation of scattered macrophage 

foamm cells; type II: fatty streak consisting of layers of macrophage foam cells and 

lipid-ladenn smooth muscle cells; type III: preatheroma, potentially symptom-

producing;; type IV: atheroma with a more disruptive core of extracellular lipid; 

typee Va: fibroatheroma, lipid core containing thick layers of fibrous connective 

tissue;; type Vb: largely calcificated plaque; type Vc: plaque consists mainly of fibrous 

connectivee tissue with little or no accumulated lipid or calcium; type VI lesion: 

complicatedd plaque with fissure, hematoma, and thrombus (24). The presence of 

thrombuss was identified on the basis of the presence of platelet aggregates and 

erythrocytes,, with or without areas or layers of granulocytes, and in continuity 

withh plaque material. Thrombus may also show ingrowth of smooth muscle cells, 

indicatingg thrombus organisation. Adjacent serial sections were mounted for 

immunostaining. . 

I m m u n o h i s t o c h e m i s t r y y 

Sectionss were subjected to immunohistochemistry using cell specific mouse 

monoclonall antibodies against vascular SMCs (anti-a-actin), macrophages (anti-

CDD 68), endothelial cells (anti-vWF), EPCR, TF, CML, NF-KB (recognizing total p65 

protein),, the activated form of NF-KB (selectively recognizing the anti-p65 subunit 

overlappingg the nuclear location signal) and rabbit monoclonal antibodies against 

T-lymphocytess (anti-CD3) (Table 2). Before immunostaining with anti-EPCR, anti-

activatedd NF-KB, anti-CD68, anti-CD3 and anti-cx-actin the sections were pretreated 

withh 10 mmol/l citric buffer (pH 6.0). Before immunostaining with anti-vWF and 

anti-CML,, the sections were pretreated with pepsin. A streptavidin-biotin complex 
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methodd was appl ied and immunoreact iv i ty was visual ized wi th either 

diaminobenzidinee or 3-amino 9-ethyl carbazole solution. Sections stained with 

antibodiess against vWF, a-actin, CD3 and CD68 were counterstained with 

haematoxylin.. Positive controls were according to literature kidney tissue (anti-

TF),, stomach epithelium (anti-NF-KB), larger vessel endothelium (anti-EPCR) and 

atheroscleroticc plaque (anti-CML). Staining wi th murine monoclonal IgCI 

antibodiess (DAKO A/S, Denmark) or mouse serum was used as a negative control. 

Rabbitt IgG was used as a negative control for anti-CD3. 

Tab lee 2. A n t i b o d y Character is t ics 

Antibod yy Monoclona l Specificit y Concentratio nn Sourc e 

Anti-cx-actinn Mouse 
smoothh muscle 
Anti-CD33 Rabbit 

Anti-CD68 8 
Anti-vWF F 

Anti-CML L 

Anti-TF F 

Anti-EPCR R 

(polyclonal) ) 
Mouse e 
Mouse e 

Mouse e 

Mouse e 

Mouse e 

Anti-NFKBB p65 Mouse 

Anti-NFicBB p65 Mouse 

Vascularr smooth 
musclee cells 
T-lymphocytes s 

0355 ug/ml 

2.55 ug/ml 

Macrophagess 3.6 ug/ml 
Vonn Wil lebrand Factor 4.4 ug/ml 
onn endothelial cells 
Ne-(carboxymethyl)) 1.3 ug/ml 
lysinee (AGE product) 

Tissuee factor 10 u.g/ml 

Endotheliall protein 1.5 ug/ml 
CC receptor 

Totall p65, activated and 20 ug/ml 
non-activatedd form 
NF:KB B 

Nuclearr location signal 10 ug/ml 
off p65, activated form 
off NFKB 

Dako,, Glosdrup 
Denmarkk (1D4) 
Dako o 

Dako(PG-MI) ) 
Dakoo (F8/86) 

Dr.. CG schalkwijk. 
Freee University 
Academicc Hospital, 
Thee Netherlands (34) 
Americann Diagnostica, 
Stamford, , 
Connecticutt (4509) 
HEPCRR (1489) 
Dr.. CT Esmon, 
Universityy ol'Oklahoma 
Healthh Sciences Center, 
USAA (35) 
Santaa Cruz 
Biotechnology, , 
Santaa Cruz, California 
(sc-8008) ) 
Chemicon n 
International, , 
Temecula,, CA 
(MAB3026) ) 

M o r p h o m e t r i cc analys is 

Resultss of anti-u-actin and anli-CD68were planimetrically quantified using image 

analysiss software (Image Pro Plus, Media Cybernetics, Inc., Silver Spring, MD, 

USA)) on a personal computer connected with a video-mounted microscope. The 

totall tissue area of each immunostaincd tissue section was outlined manually on 

thee video screen and measured. Tissue area of immunopositive stained areas in 
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Diabeticc atherectomy 

thee section were measured automatically using gray scale detection with a fixed 

threshold.. Subsequently, SMCs and macrophage areas were calculated as 

percentagess of the total tissue area. 

Forr evaluation of CD3, NF-KB, and TF immunostaining, a semiquantitative score 

approachh was chosen using the following criteria: 0: no staining; 1: < 10% plaque 

tissuee positive; 2: 10-50% plaque tissue positive; 3: > 50% plaque tissue positive. 

Anti-CMLL staining was evaluated for immunoreactivity in SMCs, macrophages, 

andd endothelial cells separated, in combination with the cell-specific antibodies 

forr actin, CD68, and vWF, using serial sections. Anti-EPCR staining was evaluated 

inn combination with the anti-vWF stained section only. For each cell type, we 

usedd the following semiquantitative score: 0: no staining; 1: only scarce cells 

positive;; 2: circa 50% of cells positive; 3: most cells in section positive. 

Observerss were blinded to the clinical status of the patients. 

Statisticall analysis 

Resultss are expressed as mean  SEM for continuous variables. Categorical data 

aree expressed as medians with 25-75 quartiles. For comparison between continuous 

variabless of interest, Student's f test was used. The association between categorical 

variabless was assessed using the Mann-Whitney test or the Pearson Chi-square 

whenn appropriate- P values of < 0.05 are considered statistically significant. 

Result s s 
Patientt group 

Forr patient characteristics see Table 1. There were no significant differences between 

diabeticc patients and controls with regard to age, gender, hypercholesterolemia, 

hypertensionn and smoking. The average serum glucose levels of the diabetic 

patientss (173.6  19.3 mg/dL) were significantly higher than those of the control 

patientss (109.4  4.0 mg/dL) (p= 0.004). 

Morpho log ica ll features of atherectomies 

Thee occurrence of different lesion types was compared between control and 

diabeticc atherectomies. To make comparison possible between the relatively low 

frequenciess per lesion type, lesion types were grouped as either type Ml, IV and 

Vaa lesions or type Vc and VI lesion. Carotid atherectomies from DM2 patients 

showedd significantly more fibrotic lesions (type Vc lesions) and more thrombotic 
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Figuree 1 . Example of a therosc lerot ic 
p laquee w i t h t h r o m b u s (type VI 
lesion)) f r o m pat ient w i t h DM2 . 
Tissuee is stained w i t h haematoxy l in 
&& eosin (magni f ica t ion 40 X). 

complicationss (type VI lesions) (for typical example, see Figure 1) compared to 

controll lesions (85% vs. 31%) (p= 0.007), (Figure 2). No differences were observed 

inn the amount of SMCs, macrophages and T cells between atherectomies from 

DM22 patients and controls (Table 3 and 4). 

I m m u n o h i s t o c h e m i s t r yy o f TF, EPCR, N F - K B a n d C M L 

Noo differences were observed in the presence of TF, EPCR, NF-KB and CML 

stainingg in lesions from DM2 patients and controls (Table 4). Staining for CML 

variedd widely from nearly absent to strong throughout the different plaques. 

However,, no differences were found between DM2 patients and controls. CML 

wass located in SMCs, macrophages and in the extracellular matrix (Figure 3C and 

Plaquee Classification 
50--

8 ~ ~ 

l D l l 

II control 

IDM2 2 

F iguree 2. H is to log ica l g rad ing of 
p laquee m o r p h o l o g y acco rd i ng to 
thee AHA c lass i f icat ion in d iabe t i c 
andd c o n t r o l pat ients . S ign i f icant 
m o r ee type Vc and VI les ions we re 
obse rvedd in d iabet ic pat ients as 
c o m p a r e dd to con t ro l s (p=0.007) 
(Pearsonn Ch i -square test) . 

== = jo m 

Tabl ee 3. M o r p h o m e t r i c analysis of SMC and macrophage i m m u n o s t a i n i n g in d iabet ic pat ients 
andd c o n t r o l p a t i e n t s Data are p resen ted as means  SEM. 

Immunostainin gg Control s Diabeti c patient s P valu e 

Smoothh muscle cells 
Macrophages s 

0.088 (  0.019) 
0.033 (  0.003) 

0.055 ) 
0.022 (  0.005) 

0.21 1 
0.22 2 
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Diabeticc atherectomy 

Tabl ee 4 . Semi quant i ta t ive analysis of TF, N F - K B , CML, EPCR and T cells in d iabet ic and con t ro l 
pat ients .. Data are p resen ted as med ians w i t h 25-75 quar t i les 

Immunosta in ing g 

Tissuee factor 
NF-.icB B 
Activatedd NF-K[5 

CMLL smooth muscle cells 
inn intima 
CMLL smooth muscle cells 
inn media 
CMLL extra cellular matrix 
CMLL endothel ium 
EPCRR endothel ium plaque 
EPCRR microvascular 
endothel ium m 
TT cells 

Control s s 

2.00 (2.0, 3.0) 
1.0(0.5,2.0) ) 
1.0(1.0,1.0) ) 
1.0(1.0,1.8) ) 

1.00 (1.0,1.0) 

0.5(0.0,1.0) ) 
1.0(0.0,1.0) ) 
1.0(1.0,2.0) ) 
0.00 (0.0, 0.5) 

2.0(1.0,2.0) ) 

DM22 patient s 

2.0(1.0,2.0) ) 
1.0(0.0,2.0) ) 
1.0(1.0,1.0) ) 
1.0(1.0,1.8) ) 

1.0(1.0,1.5) ) 

1.0(0.0,1.0) ) 
1.0(0.0,1.0) ) 
1.0(1.0,2.0) ) 
0.0(0.0,1.0) ) 

2.0(1.0,2.5) ) 

PP valu e 

0.37 7 
0.71 1 
0.76 6 
0.95 5 

0.14 4 

0.23 3 
1.00 0 
0.91 1 
0.78 8 

0.83 3 
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Figur ee 3A. Caro t id artery a therosc le ro t i c p laque classi f ied as a type Vb les ion acco rd i ng 
A H AA classi f icat ion (magn i f i ca t ion 20 X). Tissue sec t ion is s ta ined w i t h Elastic v o n G ieson 
(co l lagenn = red , elast in = black, cel ls = y e l l o w / b r o w n ) . The p laque shows ex tens ive f ib ros is 
*F),, f i b roce l lu la r area w i t h neovascu la r i za t ion (FC) and a deep ly located a t h e r o m a (aster isk). 
LL = l u m e n . Fig 3B-D are detai ls of boxed area in Fig 3A, i m m u n o s t a i n e d in ad jacent serial 
sect ions.. Fig 3B. I m m u n o s t a i n i n g w i t h ant i -vWF, s h o w i n g i m m u n o r e a c t i v i t y o f endo the l i a l 
cel lss l i n i ng m ic ro vessels ins ide the p laque (magn i f i ca t ion 80 X). Fig 3C. A n t i - C M L a n t i b o d y 
s h o w i n gg i m m u n o s t a i n i n g o f e n d o t h e l i u m of al l m i c r o vessels (magn i f i ca t ion 80 X). Fig 3D. 
Ant i-NF-icBB an t i body s h o w i n g i m m u n o s t a i n i n g of microvascu lar e n d o t h e l i u m and scat tered 
i n f l ammato ryy cells (magn i f i ca t ion 64 X). 
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Figur ee 4. Fig 4A. Carotid artery plaque type Vb lesion stained with elastic van Gieson. L = 
lumen;; F = fibrous tissue; M = media (magnification 20X). Boxed area is at the border zone of 
aa partly fibrosed lipid core and fibrous cap tissue (Fig 4B-D magnification 80 X). Fig 4B. 
Immunoreactivityy of TF in foam cell macrophages bordering the atheroma. Fig 4C. Cellular 
imunolocalizationn of AGEs at the same place as shown in Fig 4B. Fig 4D. Anti-NF-icB stained 
sectionn showing immunostaining of foam cell macrophages and SMC in same area. 

Figur ee 5. Fibrous plaque (Type Vb), stained wi th anti-EPCR antibody. Fig 5A shows 
immunoreact iv i tyy of scarce endothel ial cells l in ing micro vessels inside the plaque 
(magnificationn 80 X). Fig 5B shows prominent continuous immunoreactivity of arterial 
endotheliumm covering the plaque surface (magnification 55 X). 
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4C).. Staining for TF was located in SMCs and macrophages (Figure 4B). In 87% 

percentt of the plaques, co-localization of CML and TF in macrophages was 

observed,, using two adjacent sections. There was no difference in the number of 

patientss showing co-localization of CML and TF between the diabetic and 

nondiabeticc group. EPCR staining of the atherosclerotic plaque endothelium 

wass weakly positive in endothelium of all atherosclerotic plaques (Figure 5B). 

EPCRR staining in microvessel endothelium ranged from absent to weak positive 

(Figuree 5A). There were no dif ferences in EPCR staining of the plaque 

endotheliumm or the microvessel endothelium in the DM2 group compared with 

thee control group (Table 4). In nearly all atherectomies, only weak NF-icB-p65 

stainingg was observed, mainly located in SMCs, macrophages, and endothelial 

cellss (Figure 3D and 4D). To identify activation of NF-KB we used an antibody 

specificallyy against activated NF-KB (MAB3026). A weak staining pattern of 

act ivatedd N F - K B was observed, wh ich was located in nuc le i of SMCs, 

macrophagess and endothelial cells (Figure 6). No difference in staining was 

observedd between diabetic and control plaques (Table 4). 

Figuree 6. Nuclear localization of 
activatedd NF-KB in endothelial cells 
andd SMC (indicated by arrows) 
stainedd with antibody specifically 
againstt activated NF-KB 
(magnificationn 160 X). 

* * * 

Discussion n 
Hyperglycaemiaa is considered to play a major role in diabetic cardiovascular 

disease.. In particular, the formation of AGEs appears to be an important mediator 

off hyperglycemia-induced vascular injury (4; 25; 26). Several experimental studies 

showedd that AGEs inf luence the product ion of proteins involved in the 

coagulationn process in different cell types, which might play a role in the increased 

riskk of thrombotic complications in diabetic patients (9) (7; 8; 27; 28). In the present 
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study,, simultaneous tissue localization of ACEs and coagulation proteins was 

studiedd in symptomatic atherosclerotic plaques from diabetic patients and their 

matchedd controls. Our data showed that plaques from DM2 patients had a 

significantlyy higher number of fibrotic lesions and lesions with thrombotic 

complicationss with those of matched control patients, confirming the well-known 

observationn that DM2 is associated with an increased incidence of cardiovascular 

complications.. Despite these differences, a consistent lack of differences in 

immunostainingg of AGEs, TF, EPCR, and NF-KB was observed. 

Thee lack of difference in AGE staining in the present study might be explained by 

thee symptomatic, end-stage atherosclerosis that was studied and is in agreement 

withh earlier studies that reported that AGEs are associated with atherosclerotic 

lesionss regardless of the presence of diabetes (29; 30). In particular, several studies 

showedd that the degree of AGE staining correlated with the extent of the 

atheroscleroticc changes (31; 32) in non-diabetic and diabetic patients. These 

findingss suggest that the quantity of AGEs in atherosclerotic lesions is more related 

too the severity of the atherosclerosis than to the presence of hyperglycaemia. 

Thee age of the studied patients, mean of 70 years, is a second possible explanation 

forr the lack of increased AGEs staining found in the DM2 group. It has been 

observedd that AGE accumulation in tissue is related to aging (30; 32; 33). It may be 

possiblee that the role of AGEs is more important in an earlier stage of the 

acceleratedd atherosclerosis in diabetes mellitus and that differences in AGEs 

localizationn are more distinct in plaques of younger diabetic patients or in less 

complicatedd plaques. This could explain why in other studies differences where 

observedd between atherosclerotic lesions from diabetic patients and controls. 

TF,, the main init iator of the coagulation cascade, is widely expressed in 

atheroscleroticc plaques and is thought to play a role in the development of acute 

arteriall thrombosis. In agreement with earlier observations (11) we clearly 

observedd TF in macrophages, SMCs and foam cells. However, this staining pattern 

wass similar in control and diabetic plaques. This is in contrast to animal studies 

thatt showed thatTF is increased in tissue and plaques from diabetic mice (12; 13), 

whichh is probably related to accelerated atherosclerosis and enhanced AGE 

formation.. The latter could explain the lack of difference in TF expression in the 

presentt study. AGEs, however, still might have been involved in TF expression in 

bothh the diabetic and non-diabetic plaques, since the TF pattern co-localized 
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withh the CML staining in almost 90% of both control and diabetic lesions. 

Activationn of the NF-KB pathway is a possible mechanism that may contribute to 

thee changed expression of coagulation factors by AGEs (21). But NF-KB activation 

maymay also be involved in other inflammatory atherogenic processes (20). The 

detectionn of similar staining of activated NF-KB confirms a role for activation of 

thee NF-KB pathway in both diabetic and non-diabetic atherosclerosis. 

EPCRR expression was found to be decreased in endothelial cells covering 

atheroscleroticc lesions compared with the expression in endothelial ceils in 

controll arteries according to Laszik et al (16). In agreement with these findings, a 

weakk positive staining of EPCR on endothelium covering the atherosclerotic 

plaquee was observed in our study. Although it has been suggested that the protein 

CC system may be down regulated in DM2 (17-19), we could not find a difference 

betweenn expression of EPCR in atherectomies of patients with DM2 and controls 

inn this study. Neither did we find a relationship between AGEs and EPCR staining. 

Thiss might be attibutable to other regulatory mechanisms that have an effect on 

EPCRR expression in atherosclerosis. 

Inn summary, we found a significantly higher number of fibrotic lesions and lesions 

withh thrombotic complications in plaques from DM2 patients. However, we did 

nott find evidence that this could be related to increased presence of AGEs and 

thee changed expression of coagulation proteins in diabetic atherosclerotic lesions. 

Itt may be that in this end stage of atherosclerosis, no more local differences in 

thee presence of these proteins can be distinguished, although they might have 

playedd a role in an earlier stage of the process. Preexisting differences in the 

expressionn of coagulation and inflammation markers may have been obscured 

byy the advanced stage of atherosclerosis. Thus, to elucidate the question whether 

DM22 leads to a changed expression of inflammation and coagulation markers 

andd whether this plays a role in the accelerated atherosclerotic process, studies 

off less advanced presymptomatic atherosclerotic lesions may be necessary. 
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