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Introduction
Several studies suggested that platelets might play a crucial 

role in pathogenesis of inflammatory bowel disease (IBD) [1,2]. 
There is solid evidence demonstrating that platelets, in addition 
to their traditional role in hemostasis, can also function as potent 
proinflammatory cells [3]. Upon activation, platelets secrete a 
large number of biologically active molecules able to activate an 
inflammatory process. At the same time, the morphology of platelets 
changes and their mean volume (MPV) reduces [4]. Low MPV can 
be a marker of activity of IBD [5]. However, the way the functional 
properties of platelets change, primarily their aggregation capacity, 
remains unclear. Small platelets have lower functional abilities and 
larger platelets are metabolically and enzymatically more active 
[6,7]. Therefore, an important objective of this research was to study 
spontaneous platelet aggregation and evaluate the correlation of 
aggregation and platelet size (MPV) at IBD, specifically, in Ulcerative 
Colitis (UC).It should be noted that most of the studies that discuss 
the problem of the relationship between the platelet size and the 
severity of IBD are performed in adult patients. There have been no 
similar studies in pediatric patients.

Materials and methods
All patients and healthy donors agreed to participate in the 

study and signed informed consent forms of FSBEI HE PRMU MOH 
Russia. The permission of the local ethical committee was obtained 
for the study. The informed consent was obtained from parents of 
all children (or from children older than 15 years) for participation 
in the study. The study included 30 patients of both sexes ages 6 
to 17 with UC. The diagnosis was based on a complex examination 
including clinical and laboratory data, as well as endoscopic 
examination of the intestinal mucosa with a morphological analysis 
of biopsies. The activity of the disease was evaluated according to  

 
the pediatric index of PUCAI (Pediatric Ulcerative Colitis Activity 
Index).

The treatment was performed with the use of derivatives of 
5-aminosalicylic acid, gluco-corticosteroids, immune suppressive 
drugs, antibodies to TNF (infliximab and adalimumab). The results 
of the research were compared to the corresponding indexes of 
30 conditionally healthy children of both sexes and same age as 
the control group. Spontaneous (shear-induced) aggregation of 
erythrocytes was studied using a rheoscope designed according 
to the method [8] in our modification [9] with video recording 
of the process of aggregation and its digital microphotoshooting.
The micropictures were treated on a computer with a specially 
developed program. The results of the study were processed with 
methods of non-parametric statistics using Mann-Whitney test and 
Wilcoxon matched pairs test. The correlation analysis (Spearman’s 
method) was used to study the relationships between the 
parameters. Differences were considered statistically significant at 
p < 0.05.

Results
Results show that the mean platelet volume and the platelet 

distribution width (PDW) significantly decrease at UC: MPV from 
8.59±0.08 to 7.75±0.14 (р<0.05), PDW – from 14.72±0.28 to 
12.03±0.45 (р<0.05). During the treatment platelet indices (MPV 
and PDW) in patients with UC increase and achieve the norm.A 
study of the aggregation function of platelets in UC was performed. 
It was established that the rate of spontaneous platelet aggregation 
increased significantly in UC (the time of beginning aggregation 
was shortened from 116.00 ± 8.33 s to 86.00 ± 8.98 s, p <0,05). The 
number of aggregates increases and their formation accelerates (the 
time of appearance of large aggregates was shortened from 224.00 

Abbreviations: Mean Volume; IBD: Inflammatory Bowel Disease; UC: Ulcerative Colitis; MVs: Microvesicles; PUCAI: Pediatric Ulcerative Colitis 
Activity Index; TNF: Infliximab and Adalimumab
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± 17.71 s to 170.00 ± 14.99 s, p <0.05). In the process of treatment 
spontaneous aggregation of platelets decreases and achieves the 
norm. Correlation analysis revealed a negative correlation between 
MPV and the rate of platelet aggregation in patients with UC (r = 
-0.50, p <0.05).

Conclusion 
It has been established that, with a reduced volume, platelets 

not only retain high aggregation activity, but it even intensifies. 
There is a negative correlation between MPV and the degree of 
platelet aggregation in UC. One of the reasons for increasing platelet 
aggregation in IBD can be thrombinemia [10]. The reasons of the 
reduction of MPV in IBD remain unclear. Reduction of MPV in UC may 
be associated with impaired thrombocytopoiesis, often observed in 
systemic inflammatory processes [11]. We believe that a decrease 
in MPV in IBD may be due to increased microvesiculation of blood 
cells, which occurs with IBD [12]. According to the literature data, 
a large number of microvesicles (MVs) in the blood have a platelet 
origin. The release of MVs is not only accompanied by a decrease in 
MPV. MVs themselves play an important role in the pathogenesis 
of various diseases, especially those accompanied by a risk of 
thrombotic complications [13] and can initiate inflammation.
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