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Introduction: Incidence of vascular complications is found to be high in type 2 diabetes mellituspatients. Conventional risk factors were not able to explain this high prevalence of CAD. Sinceinflammation is considered as one of the major reasons for vascular complications, markers likeplasma fibrinogen, hsCRP and homocysteine may be used to analyze the risk. Aim & Objective:To assess the cardiovascular risk by measuring fibrinogen, hsCRP and homocysteine in T2DMsubjects under treatment. Materials & Methods: 40 T2DM subjects under treatment and 40healthy sex matched subjects of 40-60yrs were included in the study. Plasma Fibrinogen, serumhsCRP and HCY were measured by kit method.Result & discussion: In our study, plasmafibrinogen level (697.44±84.23) and hsCRP level (1.79±1.31) were significantly increased inT2DM subjects when compared to controls (156.75±103.19, 0.55±0.44) with p value less than0.05. Conclusion: Increased plasma fibrinogen and hsCRP were observed in T2DM subjectscompared to healthy subjects. No significant difference was observed in HCY levels among thestudy groups. Evaluation of these parameters along with regular blood sugar may be helpful forearly prediction of cardiovascular disease.c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.
INTRODUCTIONDiabetes mellitus is a metabolic disorder of multiple causeswhich is characterized by hyperglycemia in the context of insulinresistance and relative insulin deficiency. Studies have predictedthat about 439 millions of people will be affected by Diabetesmellitus by 2030 worldwide [1] American heart association hasdesignated diabetes mellitus as a major risk factor for CVD [2]. It hasbeen observed chance of mortality due to coronary artery diseasehas increased 5 times by the presence of type 2 Diabetes mellitus [3]one of the major reasons for this several fold increase is due to thepresence of micro and macro vascular complications. Inflammationhas also been clinically recognized as one of the major factor forvascular disease in T2DM [4]. The novel risk inflammatory markershsCRP and fibrinogen can partly predict the incidence ofcardiovascular disease in patients with T2DM [3].Elevated fibrinogen level that contributes to the increase inblood viscosity is considered as a risk factor for later onset ofcomplication in diabetes. Fibrinogen is associated with other acute-
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phase reactants in the emerging view of subclinical inflammationand risk for type 2 diabetes [5]. CRP a systemic inflammatorymarker is emerging as an independent risk factor forcardiovascular disease [6]. Studies have shown strong associationof CRP and adiposity in both diabetic and non diabetic subjects.These suggests that factors stimulating diabetes like obesity andinsulin resistance are interconnected in a pro-inflammatory statethat may be mediated by cytokines and subsequently causeelevated levels of CRP. Hence elevated CRP concentrations havebeen shown to predict an increased risk of diabetes [7].Homocysteine has been considered as an independent riskfactor for CVD. High level of homocysteine promotes the formationof oxidative products such as homocysteine disulfides as well ashomocysteine thiolactone, which can damage endothelial cells inturn, promote the development of thrombosis and atherosclerosis[8]. Anti-diabetic treatment has different effect on cardiovascularrisk factors. Steven E et al have shown that metformin treatment ondiabetic subjects moderately decreases CRP [7] and increaseshomocysteine levels. Long term effect of anti-diabetic treatment oncardiovascular risk factors is still unclear.
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The studies have shown that glipizide, metformin androsiglitazone have significant effects on traditional and non-traditional risk factors of T2DM [2]. Hence, current study wasdesigned to estimate the effect of anti-diabetic treatment onfibrinogen, hsCRP and Homocysteine level in T2DM subjects.

2. Material and Methods

Table 1: Biochemical Parameters of study subject

Subject selection: 40T2DM subjects of 40-60yrs of age wereselected from outpatient department of Govt. Hospital, Salem whowere undergoing regular treatment for minimum of 6 months to 15years .40 healthy subjects of age and sex matched were taken ascontrol.Sample collection: Blood sample were collected from thepatients after obtaining informed consent and the sample wereseparated as plasma and serum, and stored at -200C. Plasma wasused to assess fibrinogen and serum for lipid profile, hsCRP andhomocysteine estimation.Biochemical analysis: Estimation of cholesterol was done byenzymatic 'CHOP-PAP' method, triglyceride (TG) by enzymaticGPO-POD method and high density lipoprotein cholesterol (HDL-C)by direct enzymatic colorimetric method. LDL-C and VLDL-C werecalculated using the Friedewald's formula (Friedewald's W T,et.al.,1972). Plasma fibrinogen and serum hsCRP was measured byimmunoturbidometric method and homocysteine by UV 2 kineticmethod. Statistical analysis was done by student's t test. Thedifference in mean values of two groups was statistically significantat 'p' value less than 0.05.
3. Result40 T2DM subjects without complications in the age of 40 to 60years and 40 healthy controls of the same age were included in ourstudy. Table I depicts the level of lipid parameters, fibrinogen, hs-CRP and Homocysteine in Diabetic group and healthy subjects.Data are expressed as (mean + S.D). Statistical analysis wasdone by t test.*Statistically significant between two groups at p<0.05In our study, no significant difference in the levels of serum totalcholesterol and HDL-cholesterol was found in T2DM whencompared to healthy subjects. But the levels of TG, VLDL and LDLcholesterol was found to be significantly high in the diabeticpatients when compared to controls. The plasma fibrinogen(697.44±84.23) and hsCRP (1.79±1.31) levels were significantlyhigh inT2DM subjects compared to control (156.75±103.19,(0.55±0.44). But no significant difference was observed inhomocysteine level between T2DM subjects (16.83±7.70) andcontrol (16.10±5.41), 'p' value is <0.05.

4. DiscussionIt is well known that atherosclerotic vascular complications isresponsible for majority of diabetes related morbidity andmortality. Since fatty streak formation is the major reason forhardening of blood vessel, attention was mainly given on the levelsof Lipid parameters to predict cardiovascular risk. But later studieshave revealed that these conventional risk factors were not able toexplain high incidence of CVD in T2DM [9]. In our studies levels ofTotal cholesterol and anti-atherogenic HDL cholesterol in T2DMwas not found to be significantly different from control subjects.The levels of TG, VLDL and LDL cholesterol were found to be high indiabetic patients. This observation can be attributed to the role ofInsulin resistance on clearance of these parameters throughlipoprotein lipase and Cholesterol ester transfer protein [10].Emerging evidences reveal that inflammatory mediators areinvolved in every phase of atherogenesis and related complications-from the early stages of fatty streak formation to eventual growthand rupture of atherosclerotic plaque [11]. So Inflammatorymarkers or mediators can be used as a better indicator to assess thevascular complication [3]
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Fibrinogen has been considered as an important acute phaseprotein and a powerful independent risk factor forcardiovascular disease in T2DM. Increased synthesis offibrinogen in type 2 diabetes with the absence ofmicroalbuminuria has been demonstrated in previous studies[12]. Increased plasma fibrinogen associated with body weightwas also observed in various studies [5]. In the present study wehave found an increased fibrinogen level in diabetic patientsunder treatment compared to healthy control. Previous studieshave shown that increased fibrinogen production may be due toinsulin resistance and increased fibrinogen degradationproducts may stimulate fibrinogen synthesis in the liver andcauses a subclinical inflammatory state [12].Several atherosclerotic lesions contain large amounts offibrin. It has been found that fibrin in the intima triggers cellproliferation, cell migration synthesis of collagen and enhancepermeability and vascular tone. Thus Fibrinogen participates inthe formation of atherosclerotic plaque during the first stages ofCAD, suggesting that it is a causative factor rather than a result[13].CRP has been one of the traditional acute phase reactant andsensitive marker of inflammation and tissue damage [7]. In ourstudy the CRP level was significantly high in T2DM subjects ontreatment compared with control. type 2 DM has beenconsidered as an inflammatory disease and inflammatoryprocess seems to play an important role in the development ofdiabetes and its late complications [14, 15]. Steven E et al haveshown strong positive correlation between CRP and insulinresistance [7]. This might be the reason for the significantly highlevel of acute phase inflammatory marker CRP observed indiabetic subjects when compared to control groups. Nickolaos etal has reported atherosclerosis as a chronic low-gradeinflammatory disease with a continuous low-grade production ofpro-inflammatory mediators by T lymphocytes andmacrophages: TNF-α, IL-1, and IL-6. These cytokines escapefrom the plaque into the circulation. This results in an increasedproduction in the liver of the inflammatory proteins CRP, serumamyloid A, and fibrinogen [13]. This involvement ofinflammatory process and pro-inflammatory mediators might beanother reason behind the significantly high (p <0.05) level ofCRP in patients with diabetes when compared to controlsubjects. Steven M et al have found an elevated level of CRP inassociation with both the development of type 2 diabetes and anincreased risk of CVD (16) and also studies predicted thatelevation of CRP concentration has been associated withincreasing risk of diabetes [ 17, 18].CRP can increase the production of super oxide dismutaseand decrease the production of NO by the up regulation of Lectin-like oxidized LDL receptor-1 (LOX-1). Thus CRP can causeendothelial dysfunction. These evidences proved that CRP is notonly an inflammatory marker but also an atherogenic molecule[19].

Moreover Sachu et al has shown the existence of positivecorrelation between level of CRP and severity of CAD whichsubstantiated the significance of CRP as a predictor of CAD overtraditional risk factors [20]. Both population-based andprospective studies support that systemic inflammation markerlike CRP may integrate with risk of CVD [21].Hyperhomocysteinaemia has been considered as anindependent risk factor for the development of macrovasculardisease [22, 23]. Homocysteine levels are influenced by insulinconcentration and also by anti-diabetic treatment (insulin,metformin & glitazones). Recent studies have shown that elevatedhomocysteine levels are seen in diabetes only when renal functiondeteriorates [23].In our study no significant difference was observed inhomocysteine levels in T2DM compared with control. Folic acid andvitamin B12 supplementation might be the reason for the decreasein the level of homocysteine in T2DM, because homocysteine getsconverted to methionine in presence of B12 and folic acid. Earlierstudies have shown moderate increase in homocysteine level inassociation with decreased folic acid and B12 levels in T2 DMsubjects [23]. Previous studies supports, a strong associationbetween homocysteine level and early CVD events in type 2diabetes [24].
5. ConclusionIncreased Fibrinogen and hsCRP levels were seen in T2DMsubjects under treatment. But no significant difference in the levelsof the conventional risk factors was observed in T2DM subjects.Hyperfibrinogenaemia and elevated level of inflammatory markerhsCRP are considered as risk factor for cardiovascular disease inT2DM. Hence, addition of these parameters along with regularblood glucose evaluation and conventional factors may be helpful toreduce the risk and early prediction of CVD. Selection criteria limitsthe sample size of our study finding, since only those patientswithout complications, and those who were on lipid lowering andanti-oxidant drugs were only included. Further studies in a largepopulation and prospective follow up based on duration of anti-diabetic treatment should elucidate the macro and microcomplications of T2DM.
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