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Abstract A relationship between plasma fibrinogen levels and insulinemia, as well as the different parameters of the insulin resistance syndrome has been described. The aim of the present paper was to investigate whether plasma fibrinogen concentrations were linked to plasma insulin levels or to the degree of insulin resistance. For this purpose, 62 nondiabetic, nonhypertensive patients, 30 men and 32 women, with body mass indexes (BMIs) and ages ranging from 18.6 to 50.2 kg/m2 and from 19 to 60 years, respectively, were studied. Insulin sensitivity was quantified by the minimal model procedure over a 180-min intravenous glucose tolerance test with iterative sampling. Plasma insulin was determined by radioimmunoassay without cross-reactivity to human proinsulin, and fibrinogen by the method of Clauss. Insulin sensitivity ranged from 0.009 to 23.2 min − 1/(mU/ml)×10 − 4, covering the whole range of insulin sensitivities. Fibrinogen ranged from 1.70 to 5.07 g/l. There was a significant negative correlation between fibrinogen and insulin sensitivity (r = −0.76, P B 0.0001) and a positive correlation between fibrinogen and basal insulin (r= 0.56, P B0.0001). After adjustment for BMI, body fat mass and waist-to-hip ratio, these two relationships remained significant. In addition, a multiple regression analysis was performed to assess the independent effect of the following related variables: fibrinogen, insulin sensitivity, insulinemia and BMI. Only insulin sensitivity appeared to account for the ability to predict fibrinogen values. Thus, we hypothesized it was likely that the state of insulin resistance rather than hyperinsulinemia per se was related to hyperfibrinogenemia. We proposed an interpretation of these data in connection with some factors like free fatty acids or tumor necrosis factor-a, which have been implicated in the pathogenesis of insulin resistance. Nevertheless, prospective and intervention studies are needed to assess whether there is a simple association or a causal relationship between insulin resistance and hyperfibrinogenemia. © 2000 Elsevier Science Ireland Ltd. All rights reserved. Keywords: Fibrinogen; Insulin sensitivity; Insulin; Minimal model; Metabolic syndrome



1. Introduction In recent years, plasma fibrinogen level has emerged as an important risk factor for coronary heart disease. Strong evidence for this comes from several extensive cross-sectional and prospective epidemiological studies, which have demonstrated that high plasma fibrinogen levels represent an independent marker for cardiovascular diseases in non-diabetic subjects [1]. Elevation of fibrinogen levels [2] and impaired fibrinolysis [3] are more common in diabetic patients than in non-diabetic subjects, although discordant results have been reported * Corresponding author. Tel.: + 33-4-67-33-82-84; fax: +33-4-6733-89-63.



[4]. Moreover, a number of studies have linked plasma fibrinogen with different components of the metabolic syndrome or syndrome X, namely type II diabetes, hypertension, hypertriglyceridemia and hyperinsulinemia [5–7]. Nevertheless, there is no consensus about the impact of fibrinogen as a cardiovascular risk factor in the metabolic syndrome or in diabetes. Our knowledge about the relationship between hyperfibrinogenemia and hyperinsulinemia is still incomplete. Insulin resistance has been suggested as a potential pathogenetic link [5]. There are very few data on this topic. A study conducted on a relatively small sample of healthy young men showed a significant negative correlation between fibrinogen and the glucose disposal rate, which was used as an indicator of insulin sensitivity during an
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euglycemic hyperinsulinemic glucose clamp [8]. A similar association was reported on a pooled sample of 22 normotensive and untreated mild hypertensive patients [9]. Apart from these two previous studies, there are no consistent data on the relationship between plasma fibrinogen and insulin resistance. Recently, we gave preliminary evidence for this association [10,11]. The aim of the present paper was to elucidate whether plasma fibrinogen concentrations were linked in fact to plasma insulin levels or to the degree of insulin resistance.



2. Subjects The study population was a sample of 62 normoglycemic patients (30 men and 32 women) who came to our Unit for a metabolic check-up. These subjects did not have diabetes according to the 1997 American Diabetes Association criteria [12]. No medication was taken on a regular basis. All subjects were non smokers. Anthropometric characteristics of the study sample are shown in Table 1. Blood pressure was measured on the right arm after 10 min in the supine position. Systolic blood pressure range was 100 – 140 mmHg (120.7 9 2.5) and diastolic blood pressure 65 – 90 mmHg (7192) in the whole group: there was no significant difference between men and women. Informed consent was obtained from all subjects and the protocol was approved by the local Ethics Committee.



3. Anthropometric measurements Weight and height measurements were performed in underwear and BMI was then calculated. Waist and hip circumference measurements were taken using a nonextensive flexible tape at the narrowest part of the torso and at the point of maximum extension of the buttocks, respectively. The WHR was then calculated. Body composition (body fat mass and percentage of body fat) was estimated by bioelectrical impedance analysis. All measurements were performed by a multi-frequency (1, 5, 10, 50, 100 kHz) device (Human IM-Scan from Dietosystem, Milano, Italy).



4. Study protocol and analytical methods The frequently sampled intravenous glucose tolerance test (FSIGTT) was performed as previously described [13]. After a 12-h overnight fast, an intravenous cannula was placed in the cephalic vein at the level of the cubital fossa for blood sampling, while glucose was injected in the contralateral cephalic vein. Glucose (0.5 g/kg solution at 30%) was slowly injected over 3 min. Insulin (0.02 units/kg body weight, i.e. 1 or 2 units) was injected intravenously immediately after 19 min. Blood samples were drawn twice before the glucose bolus and at 1, 3, 4, 8, 10, 15, 19, 20, 22, 30, 41, 70, 90 and 180 min following the onset of the glucose injection. The 1 and 3 min samples were used for the determination of insulin early secretory phase [14]. The other samples were necessary for minimal model calculations [15,16]. Giving insulin bolus at time 19 min improved the reliability of the measurements, since a marked increase of plasma insulin above baseline is needed for a correct calculation of insulin sensitivity [17]. Plasma glucose was measured in duplicate by the glucose oxidase method with a Beckman Glucose Analyzer 2. Plasma insulin was determined by radioimmunoassay (kit Bi-Insulin IRMA from ERIA-Diagnostics Pasteur, France, without cross-reactivity to human proinsulin). All samples from a single patient were measured in the same assay. Blood samples for fibrinogen were drawn at the beginning of the test, after the arm was cannulated. Fibrinogen levels were determined by the method of Clauss. Minimal model analysis of FSIGTT was performed according to Bergman [17] with the software ‘TISPAG’ from our unit [13], which uses a non-linear least square estimation. This program gave the values of insulin sensitivity (SI) and glucose effectiveness (SG) as calculated from the following equations: dG(t)/dt = − [p1 + X(t)]G(t)+ p1Gb G(0)= Go dX(t)/dt = − p2X(t)+p3[I(t)− Ib] X(0)= 0



Table 1 Anthropometric characteristics of the subjectsa Characteristics



Whole group (n= 62) mean9 SD (range)



Men (n = 30) mean9SD (range)



Women (n =32) mean9 SD (range)



Age (years) BMI (kg/m2) WHR Body fat mass (kg) Body fat mass (%)



37911.6 (19–60) 30.4 97.4 (18.6–50.2) 0.879 0.09 (0.7–1.1) 31.7 9 14 (9–57.7) 35.8 910.4 (12.1–58.4)



38.9 911 (19–56) 30.3 9 8.8 (18.6–50.2) 0.91 90.11 (0.7–1.1) 30.5916 (9–57.7) 31.5 9 11.4 (12.1–58.4)



35.7 913.1 (19–60) 30.5 96.4 (20.5–45.2) 0.83 90.07 (0.7–1.05)* 33.8 914.4 (12.9–53) 40.1 9 7.3 (22.7–48.5)*



a



BMI, body mass index; WHR, waist-to-hip ratio; * women/men: PB0.05
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Table 2 Basal and minimal model-derived parametersa Parameters



Units



Whole group (n= 62) mean9SD (range)



Men (n = 30) mean9SD (range)



Women (n =32) mean9 SD (range)



Fibrinogen Basal glucose Basal insulin I1+3 SI SG BIE GEZI Kg4–19



g/l mmol/l mU/ml mU/ml min−1/(mU/ml)×10−4 %/min %/min %/min %/min



2.96 9 0.78 (1.70–5.07) 4.10 9 0.23 (3.80–4.83) 11.19 7.2 (3.5–32.1) 87.7 9 60.8 (10–360) 7.39 5.7 (0.009–23.2) 3.29 1.3 (0.87–5.67) 0.579 0.42 (0.02–1.91) 2.67 9 1.31 (0.48–5.31) 2.449 1.1 (0.47–4.44)



2.94 9 0.92 (1.70–4.63) 4.50 90.3 (3.80–4.83) 10.3 96.9 (4.5–29.8) 82.1 960.8 (11.4–95) 7.06 9 6.5 (1.5–15.7) 3.1 91.4 (0.87–5.67) 0.53 9 0.44 (0.02–1.91) 2.64 91.32 (0.56–5.31) 2.30 91.2 (0.47–4.39)



2.97 9 0.67 (1.80–5.07) 4.54 9 0.25 (3.91–4.72) 12.3 9 5.8 (3.5–32.1) 91.9 9 70.8 (10–360) 7.45 9 5.1 (0.009–23.2) 3.3 91.1 (1.2–5.58) 0.60 90.49 (0.09–1.90) 2.68 9 1.31 (0.48–5.30) 2.55 91.1 (0.77–4.44)



a



I1+3, sum of insulin values at 1 and 3 min after the end of glucose infusion; SI, insulin sensitivity; SG, glucose effectiveness; BIE, basal insulin effect; GEZI, glucose effectiveness at zero insulin; Kg4–19, slope of the exponential decrease of glucose between 4 and 19 min after glucose infusion.



where G(t) and I(t) are plasma glucose and insulin concentrations, X(t) is the insulin in a compartment remote from plasma (‘insulin action’), and p1 – p3 are model parameters. Go is the glucose concentration that would be obtained immediately after injection if there was instantaneous mixing in the extracellular fluid compartment. Gb and Ib are basal values of glucose and insulin. Parameter p1 represents SG, i.e. the fractional disappearance rate of glucose independent of any insulin response, p3 and p2 determine the kinetics of insulin transport, respectively into and out of the remote insulin compartment where insulin action is expressed. SI is an index of the influence of plasma insulin to change the glucose effect per se on glucose concentration. Thus, SI is equal to− p3/p2. SG was divided into its two components [18]: the contribution of hyperglycemia per se to tissue glucose utilization and the effect of basal insulin on glucose uptake. The basal insulin component of SG is termed the basal insulin effect (BIE) and can be calculated as the product of basal insulin Ib and SI (BIE = Ib ×SI). Thus the contribution of non-insulin-dependent glucose uptake (glucose effectiveness at zero insulin, GEZI) to glucose uptake is the difference between total SG and the BIE (GEZI= SG −[Ib ×SI]). The validation of our procedure using a reduced number of sampling times has been published elsewhere [19]. For the accuracy of minimal model indices, the fractional standard deviations (FSD) were calculated in accordance with the criteria of Prigeon et al. [20]. In addition to the minimal model analysis, a separate approach using a classical monoexponential model of glucose disappearance was used. The least square slope of the log of absolute glucose concentration between 4 and 19 min after the glucose bolus, Kg4 – 19, was used as an index of glucose tolerance. The more classical Kg10 – 30, which measures the decrease in blood glucose between 10 and 30 min [21], could not be used in this study since its results may be influenced by the insulin injection at the 19th min.



5. Statistical methods Data are expressed as mean 9 SD. Statistical significance was set at PB 0.05. The normal distribution of the variables was checked with the Kolmogorov– Smirnov test: if the variables were not normally distributed, they were ln-transformed. Data from men and women were compared by using a t-test. Relationships between fibrinogen and parameters of glucose assimilation were analyzed by using Pearson and partial correlation coefficients. Additionally, a multiple regression analysis was performed to assess the independent effect of related variables. All calculations were performed with the SigmaStat package for Windows (Jandel Scientific, Erkrath, Germany).



6. Results Table 2 summarizes the mean data of basal and minimal model-derived parameter values. The insulin sensitivity index SI, ranging from 0.009 to 23.2 min/ (mU/ml) × 10 − 4, covered the whole range of insulin sensitivities [17]. One patient presented a near-zero SI value and three patients had SI values under 1 min/ (mU/ml) × 10 − 4. The mean fractional standard deviations FSD, which represent the precision of minimal model fitting, were 7.69 1.2% for SI, and 13.991.1% for SG. In this study, there was no significant difference between men and women. Fig. 1 demonstrates the presence of a significant negative relationship between plasma fibrinogen and insulin sensitivity (r= −0.76, PB 0.0001), and between plasma fibrinogen and basal insulin effect BIE (r= −0.62, PB 0.0001). Since the condition of insulin resistance leads to hyperinsulinemia, we examined the correlation between plasma fibrinogen and basal insulin values, which were not normally distributed and thus ln-transformed before analysis (r= 0.56, PB 0.0001). We performed a partial correlation analysis to assess
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the influence of body composition, i.e. BMI, body fat mass and WHR, on these data. The negative relationships between fibrinogen and SI, between fibrinogen and BIE, just as the positive correlation between fibrinogen and basal insulinemia, remained significant after adjustment for these three confounding factors. In this study, fibrinogen was not found to be correlated to age (Fig. 2). By a multiple regression analysis with fibrinogen as the dependent variable and BMI, SI and basal insulinemia (ln-transformed) as independent variables, fibrinogen could be predicted from a linear combination of the variables BMI (P= 0.0055) and SI (PB0.0001), but not basal insulinemia (P=0.1102). The value of r 2 for the entire model was 0.66. In fact, only SI appeared to account for the ability to predict fibrinogen.



7. Discussion



Fig. 1. Correlation coefficients between plasma fibrinogen and basal insulinemia (Ib, ln-transformed), insulin sensitivity (SI), glucose effectiveness (SG), basal insulin effect (BIE), glucose effectiveness at zero insulin (GEZI) and slope of the exponential decrease of glucose between 4 and 19 min after glucose infusion (Kg4 – 19), before and after adjustments for waist-to-hip ratio (WHR), body fat mass and body mass index (BMI). *PB0.05**PB 0.01***PB 0.001****PB 0.0001.



Fig. 2. Distribution of fibrinogen according to age (no significant relationship: r = 0.14, NS).



The purpose of this study was to assess whether hyperfibrinogenemia was linked to the condition of insulin resistance or to hyperinsulinemia, in a sample of patients covering the whole range of insulin sensitivities. We used the minimal model analysis for determination of insulin sensitivity through computer modeling of glucose and insulin dynamics from the FSIGTT. This procedure gives measurements that correlate strongly with and are equivalent to those obtained with the glucose clamp [22]. Recently, the question of the occurence of SI values indistinguishable from zero has arisen. We observed this phenomenon for only one subject of the study. Excluding this subject left the strength of the correlations unchanged. Although there is evidence for very low insulin sensitivity in type II diabetes, apparent near-zero values have emerged even in nondiabetic individuals [23]. Whether near-zero SI values represent a physiological state or a symptom of modeling deficiency, remains to be clarified. We confirmed a highly significant negative correlation between fibrinogen and insulin sensitivity, and a positive correlation between fibrinogen and fasting insulin. These relationships remained significant after adjustment for BMI, body fat mass and WHR. Plasma fibrinogen levels are known to increase gradually with age [24]: in the present study, there was no influence from this factor, since we found no significant correlation between fibrinogen and age. Smoking is associated with higher fibrinogen levels and may induce insulin resistance [25]. All subjects were non smokers, so that this important confounding factor had not to be taken into account. Elevated levels of fibrinogen have been previously associated with decreased insulin-mediated glucose disposal during the glucose clamp procedure, in two small samples of healthy young men (n= 21, r= −0.66, P=
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0.002) (8) and middle-aged men, half of whom were mildly hypertensive (n =22, r = − 0.35, P B 0.05) [9]. In the last-mentioned study, no correlation was found between fibrinogen and fasting insulin (r = 0.06, NS) [9]. Our data corroborate the conclusions of a large cross-sectional study by Imperatore et al. [7], where hyperfibrinogenemia is proposed as a new component of the metabolic syndrome. This assumption is based on the association between age-adjusted fibrinogen levels and the classical symptoms of the metabolic syndrome, i.e. high blood pressure, fasting plasma glucose and triglycerides, and low HDL cholesterol. Our results should not be interpreted in terms of causality, since cross-sectional studies do not allow definition of causal relations. However, the conclusions of the multiple regression analysis lead us to argue that it is the state of insulin resistance rather than hyperinsulinemia per se that is related to hyperfibrinogenemia. This hypothesis is consistent with that of Imperatore et al. [7,26], who considers the correlation between hyperinsulinemia and hyperfibrinogenemia as an epiphenomenon of the state of insulin resistance underlying hyperinsulinemia. Moreover, it should be noticed that insulin does not increase fibrinogen synthesis in cell cultures [27] and does not seem to acutely regulate fibrinolysis [28]. It has been proposed that the increased free fatty acids release, observed in the pathogenesis of insulin resistance and type II diabetes, could stimulate hepatic fibrinogen synthesis [29]. A defective fibrinolysis, with high plasminogen activator inhibitor-1 (PAI-1) levels, has been found in type II diabetic patients: PAI-1 levels are closely related to the amount of visceral fat and thus seem to depend more on the insulin resistance syndrome that precedes type II diabetes than on diabetes itself [30]. Furthermore, plasma fibrinogen levels rise acutely in response to various stimuli, including release of cytokines such as tumor necrosis factor-a (TNF-a) during the inflammation process. Recent studies have shown that TNF-a is implicated in the insulin resistance of human obesity [31] and it is well known that TNF-a stimulates hepatic fibrinogen synthesis. Therefore, it is clear that some pathogenetic conditions of the insulin resistance syndrome may lead to hyperfibrinogenemia. Additionally, the use of troglitazone, a new thiazolidinedione derivative that improves insulin resistance, produced a better glycemic control and a significant decrease of the levels of PAI-1 and fibrinogen in type II diabetic patients [32]. A similar result was obtained by a treatment with the angiotensin-converting enzyme inhibitor perindopril in overweight hypertensive subjects [33]. Nevertheless, it is difficult to firmly establish whether the decrease of plasma fibrinogen levels is related to the improvement of insulin sensitivity or due to direct effects of the drugs on the regulatory mechanisms that control hepatic synthesis of fibrinogen.
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In summary, there is a clear association between hyperfibrinogenemia and the metabolic syndrome, and this association is probably mediated by insulin resistance rather than hyperinsulinemia per se. Large prospective studies, including quantification of insulin sensitivity and measurements of various metabolic and hemostatic parameters, as well as intervention trials, are needed to clarify the link between hyperfibrinogenemia and insulin resistance. Fibrinogen lowering can be achieved by drugs, exercise or improved metabolic control in diabetic patients. All of these drugs or lifestyle modifications influence other cardiovascular risk factors and it may be difficult to define precisely whether there is a simple association between fibrinogen and insulin resistance or a causal relationship.



References [1] Ernst E, Resch KL. Fibrinogen as a cardiovascular risk factor: a meta-analysis and review of the literature. Ann Intern Med 1993;118:956 – 63. [2] Neri S, Bruno CM, Raciti C, d’Angelo G, d’Amico R, Crisdtaldi R. Alteration of oxide reductive and haemostatic factors in type 2 diabetics. J Intern Med 1994;236:495 – 500. [3] Juhan-Vague I, Roul C, Alessi MC, Ardissone JP, Heim M, Vague P. Increased plasminogen activator-inhibitor activity in non insulin dependent diabetic patients. Relationship with plasma insulin. Thromb Haemost 1989;61:370 – 3. [4] El Khawand C, Jamart J, Donckier J, Chatelain B, Lavenne E, Moriau M, Buysschaert M. Hemostasis variables in type I diabetic patients without demonstrable vascular complications. Diabetes Care 1993;16:1137 – 45. [5] The ECAT Angina Pectoris Study Group, Juhan-Vague I, Thompson SG, Jespersen J. Involvement of the hemostatic system in the insulin resistance syndrome: a study of 1500 patients with angina pectoris. Arterioscler Thromb 1993;13:1865–73. [6] Eliasson M, Evrin PE, Lunblad D. Fibrinogen and fibrinolytic variables in relation to anthropometry, lipids and blood pressure: the Northern Sweden MONICA Study. J Clin Epidemiol 1994;47:513 – 24. [7] Imperatore G, Riccardi G, Iovine C, Rivellese AA, Vaccaro O. Plasma fibrinogen: a new factor of the metabolic syndrome. Diabetes Care 1998;21:649 – 54. [8] Moan A, Nordby G, Os I, Birkeland KI, Kjeldsen SE. Relationship between hemorrheologic factors and insulin sensitivity in healthy young men. Metabolism 1994;43:423 – 7. [9] Landin K, Tengborn L, Smith U. Elevated fibrinogen and plasminogen activator inhibitor (PAI-1) in hypertension are related to metabolic risk factors for cardiovascular disease. J Intern Med 1990;227:273 – 8. [10] Raynaud E, Brun JF, Pe´rez-Martin A, Orsetti A, Sole`re M. Negative correlation between plasma fibrinogen and insulin sensitivity measured with the minimal model technique. Clin Hemorheol Microcirc 1998;18:323 – 30. [11] Raynaud E, Brun JF, Pe´rez-Martin A, Mercier J. Association between fibrinogen levels and insulin resistance (Letter). Diabetes Care 1998;21:2040 – 1. [12] American Diabetes Association. Report of the Expert Committee on the diagnosis and classification of diabetes mellitus. Diabetes Care 1997;20:1183 – 97. [13] Brun JF, Guintrand-Hugret R, Boegner C, Bouix O, Orsetti A. Influence of short maximal exercise on parameters of glucose



370



[14]



[15]



[16]



[17] [18]



[19]



[20]



[21]



[22]



E. Raynaud et al. / Atherosclerosis 150 (2000) 365–370 assimilation analyzed with the minimal model. Metabolism 1995;44:833 – 40. Bouix O, Brun JF, Orsetti A. The magnitude, the kinetics and the metabolic efficiency of first-phase insulin response to intravenous glucose are related. Horm Metab Res 1993;25:312 – 6. Steil GM, Bergman RN. Reduced sampling for the minimal model estimate of insulin sensitivity from the modified and standard frequently sampled IVGTT. Diabetes 1991;Suppl. 1:38A. Ward GM, Weber KM, Walters IM, Aitken PM, Lee B, Best JD, et al. A modified minimal model analysis of insulin sensitivity and glucose-mediated glucose disposal in insulin-dependent diabetes. Metabolism 1991;40:4–9. Bergman RN. Toward physiological understanding of glucose tolerance. Diabetes 1989;38:1512–27. Kahn SE, Bergman RN, Schwartz MW, Taborsky GJ Jr., Porte D Jr. Short-term hyperglycaemia and hyperinsulinaemia improve insulin action but do not alter glucose action in normal humans. Am J Physiol 1992;262:E518–23. Brun JF, Fe´dou C, Monnier JF, Jourdan N, Orsetti A. Relationships between insulin resistance measured with the minimal model and microalbuminuria in type 2 (non-insulin-dependent) diabetics. Endocrinol Metab 1995;2:203–13. Prigeon RL, Kahn SE, Porte D Jr. Reliability of error estimates from the minimal model: implications for measurements in physiological studies. Am J Physiol 1994;266:E279–86. Conard V, Franckson JRM, Bastenie PA, Kestens J, Kovacs L. Etude critique du triangle d’hyperglyce´mie intraveineux chez l’homme normal et de´termination d’un coefficient d’assimilation glucidique. Arch Int Pharmacodyn Ther 1953;93:277–92. Bergman RN, Prager R, Volund A, Olefsky JM. Equivalence of the insulin sensitivity index in man derived by the minimal model method and the euglycemic glucose clamp. J Clin Invest 1987;79:790 – 800.



.



[23] Saad MF, Anderson RL, Laws A, Watanabe RM, Kades WW, Chen YD, et al. A comparison between the minimal model and the glucose clamp in the assessment of insulin sensitivity across the spectrum of glucose tolerance: Insulin Resistance Atherosclerosis Study. Diabetes 1994;43:1114 – 21. [24] Eliasson M, Asplund K, Evrin PE, Lundblad D. Relationship of cigarette smoking and snuff dipping to plasma fibrinogen, fibrinolytic variables and serum insulin. The Northern Sweden Monica study. Atherosclerosis 1995;113:41 – 53. [25] Facchini FS, Hollenbeck CB, Jeppesen J, Chen YD, Reaven GM. Insulin resistance and cigarette smoking. Lancet 1992;339: 1128 – 30. [26] Vaccaro O, Imperatore G, Riccardi G. Response to Raynaud et al. Diabetes Care 1998;21:2041. [27] Alessi MC, Juhan-Vague I, Kooistra T, Declerck PJ, Collen D. Insulin stimulates the synthesis of plasminogen activator inhibitor 1 by human hepatocellular cell line Hep G2. Thromb Haemost 1988;60:491 – 4. [28] Fendri S, Roussel B, Lormeau B, Tribout B, Lalau JD. Insulin sensitivity, insulin action and fibrinolysis activity in nondiabetic and diabetic obese subjects. Metabolism 1998;47:1372 –5. [29] Pickart LR, Thaler MM. Fatty acids, fibrinogen and blood flow: a general mechanism for hyperfibrinogenemia and its pathological consequences. Med Hypotheses 1980;6:545 – 57. [30] Vague P, Juhan-Vague I. Fibrinogen, fibrinolysis and diabetes mellitus: a comment. Diabetologia 1997;40:738 – 40. [31] Saghizadeh M, Ong JM, Garvey WT, Henry RR, Kern PA. The expression of TNF-a by human muscle: relationship to insulin resistance. J Clin Invest 1996;97:1111 – 6. [32] Kubo K. Effects of troglitazone on coagulation-fibrinolysis abnormalities in patients with type II diabetes mellitus. Curr Ther Res 1998;59:537 – 44. [33] Fogari R, Zoppi A, Lazzari P, Preti P, Mugellini A, Corradi L, Lusardi P. ACE inhibition but not angiotensin II antagonism reduces plasma fibrinogen and insulin resistance in overweight hypertensive patients. J Cardiovasc Pharmacol 1998;32:616–20.



.



























des documents recommandant







[image: alt]





Relationships between Constructive, Predicative and Classical 

analysis on both constructive and predicative grounds, with an emphasis ... Bridges joined Bishop in the preparation of a second edition of his book, when.










 


[image: alt]





Structural and kinematic relationships between Corsica ... - CiteSeerX 

realm and do not show details in the Corsica-Provence region. Dewey et al. ... 160 â€“ 170 km of total convergence between Iberia and Europe deduced from ...










 


[image: alt]





Relationships between Machiavellianism, emotional 

Sep 23, 2009 - tional intelligence (EI), and theory of mind (ToM) in 109 primary school children. Consistent ... emotion perception to emotion management (Mayer, Caruso, & .... trait and ability EI are correlated with more advanced ToM tasks,.










 


[image: alt]





Phylogenetic relationships between parthenogens and their sexual 

although it is difficult to define the exact taxonomic level in some sexual-parthenogenetic complexes. Many studies have .... Rana esculenta hybridogenetic. 2 n.










 


[image: alt]





relationships between petri nets and constraint 

We underline here the fact that if the Petri net repre- sents the resource allocation policies of a shop, any short term scheduling issue can be expressed under.










 


[image: alt]





ON RELATIONSHIPS BETWEEN BELIEFS AND ... - CiteSeerX 

concepts. For some, beliefs can be thought to form one part of an individual's meta- ..... mathematics and achievement in mathematics: A meta-analysis. Journal ...










 


[image: alt]





Relationships between Environmental Characteristics and the Density 

such as depth, distance from the bank, vegetation cover, and slope of the bank, with abundance exhibiting ...... communities in a lacustrine environment: a study.










 


[image: alt]





relationships between sensation seeking and emotional ... - index 

nicotine availability to the dopaminergic and cholinergic systems (e.g., Clarke, 1991;. Levin ... Their relationships to alcohol, tobacco, and illegal drug use may be .... eral information was provided about smoking and nicotine dependence.










 


[image: alt]





Association Between Fibrinogen Levels and ... - Jean-FrÃ©dÃ©ric Brun 

was determined by radioimmunoassay and fibrinogen by the method of Clauss. The two ... ured with the minimal model procedure ( n = 50, r = 0.76, P 0.0001).










 


[image: alt]





Relationships between demography and gene flow and ... - Vivien Rossi 

Aug 27, 2009 - importance for the conservation of tree populations in tropical forests under selective .... allow for some resil- ience under selective felling (regeneration stages are ...... Inbred progenies may be completely lost prior to maturity 










 


[image: alt]





Associations Between Interpersonal Relationships in Organized 

included academic achievement, problem behaviors, depressive symptoms, ... addressed to Anne-Sophie Denault, DÃ©partement de Psychologie, UniversitÃ© du QuÃ©bec Ã  ... Adolescent development is influenced by interpersonal relationships ... sonal rela










 


[image: alt]





genetic analysis of the relationships between the 

genetic and physiological basis of this correlation, we have isolated new muta- ..... lated; the phenotypic properties of these mutants are presented in Table 1. .... tants of class U, we obtained the same kind of results as those presented in Table.










 


[image: alt]





Classical phylogenetic analysis studies the relationships between 

Classical phylogenetic analysis studies the relationships between species based on the ... duplication history, i.e. a description of the real duplication history.










 


[image: alt]





Relationships between growth stress and wood properties in poplar I 

Abstract â€“ Six inclined poplar I-69 (Populus deltoids cv. I-69/55) trees were collected for studying the influence of growth stress level on wood properties. Growth ...










 


[image: alt]





Relationships between Petri nets and constraint graphs: application to 

Jul 26, 2002 - From the current marking to another marking => defines an assignment/scheduling problem. â€“ Derive one partial order (heuristic based?)










 


[image: alt]





Patch-Scale Relationships Between Geodiversity and Biodiversity in 

Mar 14, 2013 - Often known as quarry dumps, they are built up by the movement ... are home to swamp hygrophilous species that contribute to the general ..... Reinhardt L, Jerolmack D, Cardinale BJ, Vanacker V, Wright J (2010). Dynamic ...










 


[image: alt]





Relationships between Staphylococcus aureus Genetic Background 

a two-component signaling pathway whose activating ligand is an agr-encoded autoinducing peptide ..... Perkin-Elmer GeneScan analysis software was used to.










 


[image: alt]





Relationships between ramet and genet dynamics in ... - SÃ©bastien Barot 

Nov 8, 2013 - genet probability of survival, retrogression and recruitment. Ramet .... genets, and those growing closer are always linked by a common rhizome. Genets and ..... Field Guide to the Rattan Palms of Africa. Kew Publishing,.










 


[image: alt]





Relationships between hydraulic traits and habitat preference for six 

in the extern zone of the North-western Alps (45Â° 12' N, 5Â° 44' E, ele- vation 800 ..... hydraulic conductivity and embolism in xylem, Plant Cell Environ. 11 (1988) ...










 


[image: alt]





Negative correlation between plasma fibrinogen ... - Jean-FrÃ©dÃ©ric Brun 

and the level of plasma fibrinogen (r = âˆ’0.61, p = 0.0007) and between the basal ... blood glucose during this period), and times 8â€“180 are used for the minimal ..... sensitivity, since there is an homeostatic feedback relationship between SI and










 


[image: alt]





Relationships between plant-parasitic nematode community 

case when the field was not replanted. This study ... et al., 1999). This was the case with D. dipsaci in the ... Eleven sites were studied ranging from a 1-year-old ... 7 and 8. 18. Yes. 9 and 10. Plot 5. Never cultivated. â€“. No. 11. Season. Year 










 


[image: alt]





Characterization of nitrogen relationships between Sorghum bicolor 

sorghum were placed on a sand-bed and watered daily with tap water and weekly, for ...... hydraulic properties, xylem sap composition and effects of attachment.










 


[image: alt]





Self and relationships 

Louise: Je sais, mais Marc est toujours mignon et j'aime bien passer du temps avec lui. Patrice: Pourquoi pas l'amener au parc d'attractions avec nous? Louise:.










 


[image: alt]





Soil Relationships and Classification - Description 

3.789 kg 2720 kg m3. Â§ .... 15-17. The dry unit weight can be obtained using the following: (15.24). Example 15.6 .... AASHTO Materials, Part I, Specifications.










 














×
Report Relationships between fibrinogen and insulin





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



