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Prediabetes is associated with early changes in microcirculation 
V.M. Shyshko', T.V. Mokhort1, N.L. Tsapaeva\ E.E. Konstantinova3; 
'Endocrinology, :Inner Disease #3, Belarussian State Medical University, institute of Heat and Mass 
Exchange, National Academy of Science, Minsk, Belarus. 

Background and aims: Microangiopathy in patients with type 2 diabetes (T2D) results from previous 
microcirculation abnormalities (e.g. increased permeability, disturbance of intracapillary pressure and 
blood flow). Hyperglycemia as well as hesiiance of glucose level in patients with prediabetes 
(impaired glucose tolerance and impaired fasting glucose) have negative impact on microvessel status. 
The aim of the study was to investigate microcirculation in patients with prediabetes. 
Materials and methods: We included 131 patients with average age 49,03 ± 8.76 years. Patients were 
divided into 2 groups: group 1 - 37 patients with prediabetes, group 2 - 35 patients with type 2 diabetes 
(with duration of disease no longer as 5 years and treated with oral blood glucose lowering drug) and 
group 3 - 59 almost healthy person. Microcirculation was measured by computer based conjunctival 
biomicroscopy (Malaja et al.), results were evaluated by the set of criteria for quantitative evaluation 
of conjunctival microcirculation: FC (number of active capillary tubes), AVA (arteriovenous 
anastomosis). Mean (vascular tortuosity ), SI (sludge). Mtr (microthrombosis). Severity of each criteria 
was scored and more sever changes had higher degree. 
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Results: Microcirculation abnormalities were revealed in patients with prediabetes: we registered 
statistically significant decrease of active capillary tubes (FC) (3,()[2,0;3,0]vs2,0[2.0;3,01 in control 
group) ( l-3<0.025), increased number of AVA (2,0 [2,0: 4.0]vs2,0 [2.0: 2,0) in control group) (L I -
3<0.025) and Mtr (1,()[ 1,0;2.0|vs0,0[0,0;1,0] in control group) ( l-3<0,001). Hence in patients with 
prediabetes we observed hypoperfusion and microthrombosis that predispose vascular wall to 
atherosclerosis. We registered more significant changes in patients with T2D compared to patients 
with prediabetes and control group. Patients with T2D had more significant Mean (1,0[ 1.0:2,0]) 
compared to group 1 and 3 (1.0| l ,0; l ,0|) ( 1-2 <0,05 and 2-3< 0,001 correspondingly), erythrocyte 
properties are also changed that is presented in sludge formation (2,0|2,0:4.0]vs2.0[2,0;2,0| in groups 
1.3) (J1-2 <0,05, D2-3<0,001 correspondingly). Consequently microcirculation abnormalities in 
patients with prediabetes and T2D consist in changes as in vessel wall so and in intravessel 
homeostasis. 
Conclusion: Analysis of microcirculation demonstrate presence of changes in microvessel system 
during early disturbance of glucose metabolism (that is in prediabetes). T2D is associated with more 
significant changes in microcirculation. Damage of microvessel is one of the factors that leads to 
endothelial dysfunction and atherosclerosis. 
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