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      (1)Deep Learning for Accelerometric Data Assessment 
 and Ataxic Gait Monitoring 


Introduction 


Motion disorders are frequent manifestation of many diseases in neurology, rheumatology or rehabilitation. 


Development of afordable technology capable of automatic recognition and further monitoring of 
 pathological states is a way how to improve disease management and to reduce the load on healthcare 
 system. Motion analysis has a wide range of applications in these fields, allowing the detection of motion 
 disorders, enabling early diagnosis and further monitoring of patient‘s state and treatement efficacy. 


Human movement can be captured by different micro-electromechanical sensor units (MEMS), video and 
 depth camera systems [1],[2], wireless communication links or pressure sensitive walkways [3],[4]. 


This work is devoted to analysis of gait patterns related to ataxia as a neurological disorder 


associated with the loss of balance and disrupted coordination resulting in body sway, varying step length, 
 stride time, loss of rhytmicity and widened base while walking. [5],[6]. Clinical scales used for diagnosing 
 and quantification of ataxia (e.g. SARA, ICARS) are limited by inter- and intra-rater variability and 
 espetially are not suitable for continuous monitoring in patients natural environment. Furthermore 
 accelerometric data provides additional informations revealing subtle clinical changes [7] not visible by 
 naked eye. Despite expanding evidence supporting the role of wearable sensors in ballance 


assessment, there are still fundamental problems to be solved before their introduction into clinical practise. 


a) to find the most determining features describing gait pathology, b) to set optimal body-positions for 
 sensor placement, c) to choose the most accurate classification method [8]. 


Usually extracted parameters used for imballance detection during gait or stance represent spatio-temporal 
 properties like the range of motions, step length, step time, stride time or the base width [9],[10],[11]. 


Several studies bring promising results when extracting more complex features based on frequency-
 measures (e.g. Centroidal frequency, Resonant frequency and its magnitude, The harmonic ratio, Signal 
 power) [12],[13],[14],[15],[16] or Entropy [17],[18]. The most common sensor placement is lower back and 
 lower limb, locations on the upper body is relatively uncommon [19]. We build on our previous work [16] 


introducing spectral energy as great parameter for gait analysis and now we compare different sensor 
 positions and various classification methods to get the best results. Full-body motion capture device 


„Perception Neuron“ (Noitom Ltd.) was used to capture accelerometric data during gait. Our sample 
 consists of healthy controls and ataxic patients suffering from multiple sclerosis (MS) – an 


autoinflammatory neurodegenarative disease. Frequency analysis of obtained data and was used as a input 
 parameter for subsequent classification by various commonly used machine-learning based algorithms and 
 simple 2-layer neural network (NN). Their efficacy was compared with complex 5 layer deep neural 
 network (DNN).  


Methodology 
 Data acquisition 


Perception Neuron is a commercial modular system based on set of 31 IMUs (Inertial Measurement Units) 
 composed of a 3-axis gyroscope, 3-axis accelerometer and 3-axis magnetometer which are placed on 
 different body parts. Gait was recorded with sampling frequency of 60Hz. Data obtained from sensors 
 placed od thoracic spine and right foot were compared. 35 subjects were assessed by two experienced 
 neurologists and subsequently were divided into two groups: 


Class A - norm: 19 individuals (355 segments),  Class B - ataxia: 16 individuals (505 segments). 


Data Preprocessing 


Obtained accelerometric signal was  divided into 5 s long segments and  was then transformed by the 


discrete Fourier transform (DFT) into the frequency domain. Based on previous work [27] Feature extracted 
from the signal is a ratio between total energies in two frequency bands <3,15> and <15,30> Hz divided by 



(2)total energy in the signal.  


Classification 


In the deep learning strategy, the classification system included the input layer, bidirectional long short term 
 memory (LSTM), fully connected layer, softmax layer and the classification layer. The performance of 
 classification models was evaluated by the log-loss function, which takes into account the probability 
 that is assigned to the estimation of the target value. Coefficients of the classification system are then 
 optimised during the machine learning process to minimise the value of this criterion. In addition, as a 
 measure of predictive inaccuracy, it should be as low as possible. 


The results of the deep learning system were compared with those evaluated by classical systems, which 
 included a Support vector machine (SVM), a Bayesian method, and a two-layer NN. Both the accuracies 
 and the crossvalidation errors were then calculated to evaluate the individual results. 


Results 


Accuracy of classification by SVM, Bayesian method a 2-layer NN are very close ranging from 94.0 % to 
 95.2 % for the spine position and 63.7 % - 68.6 % for the right foot. 5-layer DNN performed with 95.3 % 
 and 83.6 % accuracy for spine and right foot. To obtain more reliable results these two records were 
 combined into pattern vectors with the final accuracy and loss 95.8 % and 0.09, respectively. 


Discussion 


Results of accelerometric data analysis correspond with those published recently [13], [18], [6], [16] and 
 they point to the possibility to use the upper-body movements as a clinical biomarker during the gait. This 
 measure forms a complementary approach to traditional gait analysis based on stepping characteristics that 
 can discriminate ataxic patients from controls. Moreover its accuracy is higher than that of different models 
 based on temporo-spatial features, with their accuracy between 70 and 80% [19],[20],[21]. 


Conclusion 


This paper has presented the use of selected mathematical methods for the classification of accelerometric 
 data recorded for 35 individuals with the normal and ataxic gate. The total number of 860 segments was 
 classified both by standard methods including the SVM, Bayesian method and the two layer NN and by 
 complex multilayer structures optimized by deep learning methods to distinguish gait features and to select 
 patients with neurological disorder. It was confirmed that accelerometric data and their mathematical 
 processing in the frequency domain can be used for ataxic gait detection.  All models based on the 
 accelerometric data processing suggested accuracy higher than 90 %. The advantage of the deep learning 
 system was in the fact that no selection of features was necessary and better classification of segments was 
 achieved. The advantage of standard methods was in better possibilities of visualization, much more 
 simple models, and faster optimization of its coefficients. The combination of both approaches to data 
 processing can lead to a deeper understanding of the physical behaviour of the studied system. 


It was verified that that classification of motion patterns by accelerometers is affected by two main factors: 


(a) optimal positioning of accelerometric sensors and (b) appropriate selection of computational tools and 
associated mathematical methodology. This work presents how wearable sensors and appropriate data 
processing tools can be useful in detection and diagnostics of neurological disorders. 



(3)


References 


1.  Procházka, Aleš, Oldřich Vyšata, Martin Vališ, Ondřej Ťupa, Martin 
 Schätz, a Vladimír Mařík. „Bayesian Classification and Analysis of 
 Gait Disorders Using Image and Depth Sensors of Microsoft 
 Kinect". Digital Signal Processing, Special Issue in Honour of 
 William J. (Bill) Fitzgerald, 47 (1. prosinec 2015): 169–77. 


https://doi.org/10.1016/j.dsp.2015.05.011. 


2.  Procházka, Aleš, Hana Charvátová, Oldřich Vyšata, Jakub Kopal, a 
 Jonathon Chambers. „Breathing Analysis Using Thermal and Depth 
 Imaging Camera Video Records". Sensors 17, č. 6 (červen 2017): 


1408. https://doi.org/10.3390/s17061408. 


3.  Schmitz-Hübsch, Tanja, Alexander U. Brandt, Caspar Pfueller, 
 Leonora Zange, Adrian Seidel, Andrea A. Kühn, Friedemann Paul, 
 Martina Minnerop, a Sarah Doss. „Accuracy and Repeatability of 
 Two Methods of Gait Analysis – GaitRiteTM Und Mobility 
 LabTM – in Subjects with Cerebellar Ataxia". Gait & Posture 48 
 (1. červenec 2016): 194–201. 


https://doi.org/10.1016/j.gaitpost.2016.05.014. 


4.  Roche, Bastien, Anne-Laure Simon, Sophie Guilmin-Crépon, 
 Priscilla Boizeau, Béatrice Andriss, Corinne Alberti, Ana Presedo, 
 Brice Ilharreborde, a Isabelle Husson. „Test-Retest Reliability of an 
 Instrumented Electronic Walkway System (GAITRite) for the 
 Measurement of Spatio-Temporal Gait Parameters in Young 
 Patients with Friedreich’s Ataxia". Gait & Posture 66 (1. říjen 
 2018): 45–50. https://doi.org/10.1016/j.gaitpost.2018.08.017. 


5.  Stolze, H., S. Klebe, G. Petersen, J. Raethjen, R. Wenzelburger, K. 


Witt, a G. Deuschl. „Typical Features of Cerebellar Ataxic Gait". 


Journal of Neurology, Neurosurgery, and Psychiatry 73, č. 3 (září 
 2002): 310–12. https://doi.org/10.1136/jnnp.73.3.310. 


6.  Buckley, Ellen, Claudia Mazzà, a Alisdair McNeill. „A Systematic 
 Review of the Gait Characteristics Associated with Cerebellar 
 Ataxia". Gait & Posture 60 (únor 2018): 154–63. 


https://doi.org/10.1016/j.gaitpost.2017.11.024. 


7.  Spain, R. I., R. J. St George, A. Salarian, M. Mancini, J. M. 


Wagner, F. B. Horak, a D. Bourdette. „Body-Worn Motion Sensors 
 Detect Balance and Gait Deficits in People with Multiple Sclerosis 
 Who Have Normal Walking Speed". Gait & Posture 35, č. 4 (duben 
 2012): 573–78. https://doi.org/10.1016/j.gaitpost.2011.11.026. 


8.  Ghislieri, Marco, Laura Gastaldi, Stefano Pastorelli, Shigeru 
 Tadano, a Valentina Agostini. „Wearable Inertial Sensors to Assess 
 Standing Balance: A Systematic Review". Sensors 19, č. 19 (leden 
 2019): 4075. https://doi.org/10.3390/s19194075. 


9.  Caramia, Carlotta, Diego Torricelli, Maurizio Schmid, Adriana 
 Muñoz-Gonzalez, Jose Gonzalez-Vargas, Francisco Grandas, a Jose 
 L. Pons. „IMU-Based Classification of Parkinson’s Disease From 
 Gait: A Sensitivity Analysis on Sensor Location and Feature 
 Selection". IEEE Journal of Biomedical and Health Informatics 22, 
 č. 6 (listopad 2018): 1765–74. 


https://doi.org/10.1109/JBHI.2018.2865218. 


10.  Schmitz-Hübsch, Tanja, Alexander U. Brandt, Caspar Pfueller, 
 Leonora Zange, Adrian Seidel, Andrea A. Kühn, Friedemann Paul, 
 Martina Minnerop, a Sarah Doss. „Accuracy and Repeatability of 
 Two Methods of Gait Analysis - GaitRiteTM Und Mobility LabTM 
 - in Subjects with Cerebellar Ataxia". Gait & Posture 48 (2016): 


194–201. https://doi.org/10.1016/j.gaitpost.2016.05.014. 


11.  Hasegawa, Naoya, Vrutangkumar V. Shah, Patricia Carlson-
 Kuhta,John G. Nutt, Fay B. Horak, a Martina Mancini. „How to 
 Select Balance Measures Sensitive to Parkinson’s Disease from 
 Body-Worn Inertial Sensors—Separating the Trees from the 
 Forest". Sensors 19, č. 15 (leden 2019): 3320. 


https://doi.org/10.3390/s19153320. 


12.  Caliandro, Pietro, Carmela Conte, Chiara Iacovelli, Antonella 
 Tatarelli, Stefano Filippo Castiglia, Giuseppe Reale, a Mariano 


Serrao. „Exploring Risk of Falls and Dynamic Unbalance in 
 Cerebellar Ataxia by Inertial Sensor Assessment". Sensors 19, č. 24 
 (leden 2019): 5571. https://doi.org/10.3390/s19245571. 


13.  Krishna, Ragil, Pubudu N. Pathirana, Malcolm Horne, Laura 
 Power, a David J. Szmulewicz. „Quantitative assessment of 
 cerebellar ataxia, through automated limb functional tests". Journal 
 of NeuroEngineering and Rehabilitation 16, č. 1 (27. únor 2019): 


31. https://doi.org/10.1186/s12984-019-0490-3. 


14.  Mancini, Martina, Arash Salarian, Patricia Carlson-Kuhta, Cris 
 Zampieri, Laurie King, Lorenzo Chiari, a Fay B. Horak. „ISway: a 
 sensitive, valid and reliable measure of postural control". Journal 
 of NeuroEngineering and Rehabilitation 9, č. 1 (22. srpen 2012): 


59. https://doi.org/10.1186/1743-0003-9-59. 


15.  Ilg, Winfried, Jens Seemann, Martin Giese, Andreas Traschütz, 
 Ludger Schöls, Dagmar Timmann, a Matthis Synofzik. „Towards 
 Ecologically Valid Biomarkers: Real-Life Gait Assessment in 
 Cerebellar Ataxia". BioRxiv, 22. říjen 2019, 802918. 


https://doi.org/10.1101/802918. 


16.  Dostál Ondřej, Aleš Procházka, Oldřich Vyšata, Ondřej Ťupa, Pavel 
 Cejnar, a Martin Vališ. „Recognition of Motion Patterns Using 
 Accelerometers for Ataxic Gait Assessment". Neural Computing 
 and Applications, 25. červen 2020. https://doi.org/10.1007/s00521-
 020-05103-2. 


17.  Nguyen, Nhan, Dung Phan, Pubudu N. Pathirana, Malcolm Horne, 
 Laura Power, a David Szmulewicz. „Quantification of Axial 
 Abnormality Due to Cerebellar Ataxia with Inertial 
 Measurements". Sensors 18, č. 9 (září 2018): 2791. 


https://doi.org/10.3390/s18092791. 


18.  Phan, Dung, Nhan Nguyen, Pubudu N. Pathirana, Malcolm Horne, 
 Laura Power, a David Szmulewicz. „Quantitative Assessment of 
 Ataxic Gait Using Inertial Sensing at Different Walking Speeds". 


Conference Proceedings: ... Annual International Conference of the 
 IEEE Engineering in Medicine and Biology Society. IEEE 
 Engineering in Medicine and Biology Society. Annual Conference 
 2019 (2019): 4600–4603. 


https://doi.org/10.1109/EMBC.2019.8857189. 


19.  Buckley, Christopher, Lisa Alcock, Ríona McArdle, Rana Zia Ur 
 Rehman, Silvia Del Din, Claudia Mazzà, Alison J. Yarnall, a Lynn 
 Rochester. „The Role of Movement Analysis in Diagnosing and 
 Monitoring Neurodegenerative Conditions: Insights from Gait and 
 Postural Control". Brain Sciences 9, č. 2 (6. únor 2019). 


https://doi.org/10.3390/brainsci9020034. 


20.  Zilani, Tanjila Akter, Fadi Al-Turjman, Muhammad Bilal Khan, 
 Nan Zhao, a Xiaodong Yang. „Monitoring Movements of Ataxia 
 Patient by Using UWB Technology". Sensors 20, č. 3 (leden 2020): 


931. https://doi.org/10.3390/s20030931. 



(4)DEPENDENCY OF RECANALIZATION TIMES ON INITIAL PRESENTING 
 SYMPTOMS OF ACUTE ISCHEMIC STROKE: 


A RETROSPECTIVE OBSERVATIONAL STUDY 


Simona Halúsková, MD; Department of Neurology, Charles University Faculty of Medicine 
 and University Hospital Hradec Králové 


Authors: S. Halúsková, R. Herzig, D. Krajíčková, A. Hamza, A. Krajina, V. Chovanec, M. 


Lojík, J. Raupach, O. Renc, L. Šimůnek, E. Vítková, L. Sobíšek, M. Vališ 
 Tutor: Prof. Roman Herzig, MD, PhD, FESO, FEAN 


Introduction: Anterior circulation stroke (ACS) is associated with typical clinical symptoms, 
 while posterior circulation stroke (PCS) may cause a wide spectrum of less specific symptoms. 


Although most common symptoms of ACS and PCS are well described, reliable differentiation 
 between ACS and PCS can be challenging. The way how are the stroke symptoms described 
 and how a patient presents at the emergency room affect the delay between stroke onset and 
 start of treatment. 


Aims: We investigated: 1) the impact of baseline clinical symptoms of acute ischemic stroke 
 (AIS) and affected vascular territory on recanalization times in patients treated with intravenous 
 thrombolysis (IVT) and endovascular treatment (EVT) ± IVT and 2) the dependency of 90-day 
 clinical outcome on the initial symptoms, achieved recanalization times (in the IVT and EVT 
 [± IVT] groups) as well as on the degree of achieved recanalization (in the EVT [± IVT] group). 


Methods: A consecutive series of adult AIS patients treated with IVT and/or EVT alone at a 
 single center during the 5-year period was reviewed retrospectively. The series of univariate 
 linear regression models in both groups was fitted for logarithmized time intervals to identify 
 dependency on each observed parameter. In order to find the best combination of explanatory 
 variables, we next used multivariable linear models and chose the best one according to three 
 information criteria. 


Results: The set consisted of 809 AIS patients. In the IVT group, increasing National Institutes 
 of Health Stroke Scale (NIHSS)  score on admission and speech difficulties were associated 
 with shorter and nausea/vomiting with longer onset-to-needle time (ONT)  and, vertigo with 
 longer door-to-needle time (DNT). In the EVT (± IVT) group, coma was associated with longer 
 DNT, ACS with shorter onset-to-groin time  (OGT)  and, drooping of the mouth corner with 
 shorter door-to-groin time (DGT). In both groups, increasing age and neurological deficit on 
 admission were independent negative variables of good 90-day  clinical  outcome and 
 independent positive variables of 90-day mortality. Hemiparesis was another independent 
 negative variable of good 90-day outcome in the IVT group.  In the EVT (±  IVT) group, 
 successful recanalization was another independent positive variable of good 90-day outcome, 
 speech difficulties independent negative variable and the occlusion of the intracranial internal 
 carotid artery an independent positive variable of 90-day mortality.  


Discussion: While there are many studies investigating the impact of neurologic deficit severity 
assessed  using  the NIHSS or AIS localization (PCS vs. ACS) on specific treatment time 
intervals, studies focusing on individual stroke symptoms are rare.  In accordance with 
expectations, in AIS presenting with less specific symptoms (vertigo, nausea/vomiting, coma), 
the treatment was initiated later than in AIS with more typical clinical symptoms (hemiparesis, 
drooping of the mouth corner, speech difficulties) related to anterior circulation. These findings 



(5)reflect a real clinical practice. As nonspecific symptoms such as vertigo and nausea/vomiting 
 commonly occurring in PCS overlap with more benign medical conditions like gastroenteritis, 
 they can be misinterpreted easily and may lead to under-recognition. We assume, that these 
 patients will not only have prolonged ONT, OGT, DNT, DGT, but also times from symptom 
 onset to hospital arrival.  According to the published data, reductions in pre-hospital time 
 intervals were associated with better functional outcomes and shorter DNT correlated with 
 lower in-hospital mortality in IVT-treated patients. Nevertheless, neither good 90-day clinical 
 outcome nor 90-day mortality were significantly impacted by recanalization times in our IVT 
 and also EVT (± IVT) groups. We identified age and admission NIHSS value as independent 
 negative variables of the achievement of a good 90-day clinical outcome and as independent 
 positive variables of 90-day mortality. This finding is in the agreement with the previous studies 
 along with the achievement of successful recanalization which we determined as another 
 independent positive variable of good 90-day clinical outcome in our EVT (± IVT) group. To 
 the best of our knowledge, this is the first study that identified individual stroke symptoms and 
 occlussion site as additional prognostic factors of 90-day functional outcome. 


Conclusions: Our results demonstrated that initial presenting symptoms of AIS did influence 
 the treatment timeline.  
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Introduction 


Patients with a bicuspid aortic valve (BAV) often present with a dilated ascending aorta. 


However,  the  underlying pathogenesis for the observed changes in the aortic wall and the 
 resulting aneurysmal dilation is a subject of debate. 


Dilation of the ascending aorta (DAA) is a disorder defined by the progressive and localized 
 dilation of the proximal region of the aorta, it constitutes a potentially life-threatening condition 
 that is further complicated by its frequent lack of symptoms [1]. The pathogenesis of the aortic 
 wall changes underlying the aneurysmal dilatation is still controversial, mostly because no 
 consensus has been reached on whether the observed medial lesions are due to primary 
 connective tissue defects, are secondary to hemodynamic forces, or both [2].  


Aims 


The aim of this study is to compare the histological abnormalities of the ascending aorta in 
 BAV and TAV patients and their correlation with factors such as aortic diameter or patient age.  


Methods:  


A total of 376 patients from our institution’s clinical database were included in the retrospective 
analysis. These patients underwent elective surgery for ascending aorta dilation or emergency 
surgery for aortic dissection either alone or with a structurally diseased aortic valve. After 
excision, all of the ascending aorta samples were analyzed by the pathologist 



(7)Results: 


This study demonstrates a greater incidence of histological abnormalities in the samples from 
 TAV patients regarding three of the four evaluated variables. On histological examination, a 
 higher degree of Elastic fiber fragmentation and loss (EFF/L) and Mucoid extra cellular matrix 
 accumulation (MEMA)  was present in the samples from TAV patients when compared with 
 BAV patients (p<0.001). However, correlation was poor for all variables when considering 
 aortic diameter and histological abnormalities or age and histological abnormalities in both 
 BAV and TAV patients.  


Discussion  


The standard surgical treatment for patients with BAV disease and concomitant dilation of the 
 ascending aorta remains controversial. In this regard, the European guidelines on the diagnosis 
 and  treatment of aortic disease advise the resection of the aortic root or the ascending aorta 
 when its diameter is ≥45 mm when scheduling a surgical valve replacement in BAV patients; 


in contrast, this procedure is recommended in TAV patients only when the aortic diameter is 


≥55mm [12].  However, recent clinical evidence does not support such an aggressive approach 
 for BAV patients. 


The results from our analysis of the aortic wall in DAA suggest that the histological 
 abnormalities in BAV associated with ascending aortic aneurysm (dilation) are not worse than 
 those observed under a TAV setting, suggesting instead that they may, in fact, be less severe. 


In this study, the samples from TAV individuals showed worse histological conditions in three 
 of the four evaluated variables. Furthermore, when stratified by histopathological units this 
 controversy becomes greater as the observed trend demonstrates a more severe disease in TAV 
 patients, e.g. cystic medial necrosis.  


This report is consistent with the study published by Heng et al. [17] in which a significantly 
 lower incidence of histopathological abnormalities could be observed in the aortic samples from 
 BAV patients when compared against those with TAV. Further, our findings also concur with 
 the results published by Bechtel et al. [18]. 


Conclusion  


Our study demonstrates a greater incidence of severe histological abnormalities in TAV 
individuals when compared against BAV patients. The data obtained in the present study is 
consistent with recent reports indicating a more benign course for dilated aorta in BAV patients 
and suggests that, under these circumstances, a more moderate approach should be taken in the 
treatment of these patients. Dilated aorta in BAV patients does not necessarily mean aortopathy 
and diameter alone should not be a criterion for aortic resection.  
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Introduction 


Cancer is one of the most dangerous worldwide diseases  and the second largest cause of the death. 


Approximately 50 -  60% of the new drugs approved between 1981 to 2010 originate from plants or were 
 prepared by variation of the chemical structure of the compounds previously described in plants.1 In the field 
 of anticancer therapy, the alkaloids such as vinblastine, vincristine and the semisynthetic derivatives 
 vinorelbine, vindesine and vinflunine obtained by studying the constituents of the plant Catharanthus roseus 
 of the genus  Vinca rosea  represent an important part of today's range of established cytostatics.2  Besides 
 these, bioactive constituents of Amaryllidaceae family plants have been seen to possess the potential to be 
 excellent lead structures and to serve as a basis of promising therapeutic agents against human diseases. In 
 this context, the specific secondary metabolites of this plant family called Amaryllidaceae alkaloids have 
 attracted considerable attention due to not only cytostatic, cytotoxic and antitumor but other interesting 
 pharmacological activities.3  


Pancracine with its a pentacyclic 5,11-methanomorphanthridine ring structure belongs to montanine-type of 
 isoquinoline alkaloids of Amaryllidaceae family and in recent studies demonstrated marked cytotoxic effect 
 in  micromolar concentration  range.4,5  However, the mechanisms  of its action has not been studied and 
 reported, making this molecule unsuitable for challenges involved in the translation from preclinical research. 


Aim 


The present work aimed to investigate cytostatic and cytotoxic activities of pancracine, including cellular and 
 molecular mode of action.  


Methods 


We determined the cytotoxic effect of this alkaloid using a panel of 10 human cancer and non-cancer cell 
 lines of different tissue origin (Jurkat, MOLT-4, A549, HT-29, PANC-1, A2780, HeLa, MCF-7, SAOS-2 and 
 MRC-5). Single-dose testing of growth inhibition in the screening panel of human cell lines was performed 
 with pancracine at a concentration of 10 µM and using the WST-1 proliferation assay. Cytotoxicity expressed 
 as 50 % inhibitory concentration (IC50) values of pancracine in vitro against different cancer and non-cancer 
 cell lines were determined after 48 h of treatment. Real-time monitoring xCELLigence was used for detecting 
 the long-term effect of pancracine on proliferation of adherent cancer cells. Proliferation and viability of 
 selected cancer cell line A549 and MOLT-4  after pancracine treatment was detected using Trypan blue 
 exclusion test after 24, 48 and 72 h. Impact on the cell cycle was determined using flow cytometry method. 


Apoptosis activation was determined by Annexin V and PI staining 24 h following treatment and by 



(10)measuring the activity of caspases. Signalling pathway of proteins involved after pancracine treatment was 
 detected by Western blotting method. 


Results 


Pancracine has extremely potent long-termed antiproliferative activity on human lung carcinoma A549 cells 
 with the IC50 2.29 ± 0.43 µM; and antiproliferative and cytotoxic effect on human leukemic MOLT-4 cells 
 with the IC50 2.71 ± 0.25 µM. The apoptosis of MOLT-4 cells significantly increased 24 h after exposure to 
 10 μM dose of pancracine as was detected using Annexin V and PI staining. Using a concentration of 20 μM, 
 about 50 % of the cells were either in the early or in the late phase of apoptosis. Moreover, the proapoptotic 
 effect of pancracine on MOLT-4 cells was evidenced by the significant higher activity of caspases and seemed 
 to be mediated through upregulation of p53 phosphorylated on Ser392 and p38 MAPK phosphorylated on 
 Thr180/Tyr182 and upregulation of p27. Reduced proliferation of A549 cells by pancracine treatment was 
 associated with cell cycle arrest in G1 phase and with downregulation of Rb phosphorylated on Ser807/811. 


Discussion 


Cell cycle arrest at G1/S phase transition occurs by activation of several signalling pathways. One of these 
 pathways acts through the Akt kinase.6 Phosphorylated pAkt kinase inhibits the p27 protein6. The p27 is a 
 tumor  suppressor which inhibits phosphorylation of Rb by cyclins, and as a result prevents separation of 
 transcription factor E2F from Rb, which in total prevents from transcription of genes required for G1/S 
 transition.6 It appears that reduced proliferation of A549 after pancracine treatment involves this signalling 
 pathway as was detected after 72 h. Apoptosis was not induced by determining activity of caspases in A549 
 cells using tested concentrations of 5, 10 and 20 μM within 24 h interval of treatment.  


In contrast to A549 cells, it was shown that pancracine-treated leukemic cells undergo apoptotic cell death. 


This significant apoptosis-inducing effect of pancracine was  accompanied by the upregulation of p53 
 phosphorylated on Ser392that is involved in the transduction of the death signals.


Conclusions 


This study is the first to investigate the effect of the montanine-type Amaryllidaceae alkaloid pancracine on 
 the model cancer cells in vitro. The key mechanisms of action are associated with a perturbation of cell cycle, 
 induction of apoptotic cell death along with altered levels of cell cycle- or cell death-related proteins. 
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Introduction 


To estimate the sex, body constitution or various anomalies of the individual from his/her 
 skeletal remains, the anthropologists traditionally rely on nonmetric (morphologic) or metric 
 analyses of the dry bone.    In recent years, the use of virtual imaging techniques in forensic 
 anthropology has been rapidly progressing with many studies proving their compatibility with 
 previous research on dry bone  [1,2]  and finding that the CT scan is a promising source of 
 reference data in contemporary forensic investigations [3,4,5]. Regardless of the bony 
 specimen‘s origin, its processing requires time and skill. We tried to reduce the time involved 
 by adopting the technique of shape morphing for the mass analysis of anthropometric data, 
 where a non-linear registration algorithm automatically computes the required distances from 
 pre-defined points. Pelvic bone suited well for our study due to its multifaceted morphology 
 and being the most sexually dimorphic skeletal element in our body.  


Aims 


The aim of  our  study was to demonstrate the potential of shape registration for the 
 automatization of landmark seeding, making the data-gathering and evaluation easier in further 
 studies, regardless of the researcher‘s experience. 


Methods 


The basis for further virtual modeling was  the DICOM files randomly taken from routine 
 examinations in the Faculty hospital in Hradec Králové, in cooperation with the Department of 
 Radiology. The sample population is balanced in terms of sex (100 males, 100 females), with 
 the average age being 64 ± 13,5 years. We obtained the pelvic geometries from CT scans with 
 a semi-automatic interactive segmentation algorithm (GraphCut, MITK-GEM). The shape 
 morphing consists of rotating the object, the affine transformation (scaling, shearing) and 
 finally, the non-linear stage, where local mapping is found by a diffeomorphism based method 
 [6].  To compare the shapes with the registration algorithms, a suitable (best shape 
 corresponding to a population set is used) template bone must be created. The template bone 
 shape was iteratively estimated according to Chadran et al. [7]. Once the template bone was 
 obtained, the deformable registrations were again run against the newly created template bone. 


The template bone, which is representative of the average shape of the pelvic bone, was set by 
 a group of anthropometric landmarks by utilizing the ParaView software. 


Results 


The differences between the sets of landmarks seeded by the  operator and those planted 
automatically did not present large differences. The highest difference in terms of the absolute 
values found within our pre-defined landmarks was 15.9 mm, while the lowest value was 2.04 
mm. The measured distances reflect the accuracy/inaccuracy of the planted landmarks. The 



(12)highest  mean value between the automatically and manually computed distances was 4.2  % 
 (depth of the great sciatic notch)   and the lowest difference was 0.01  %  (vertical acetabular 
 diameter).  To test our method's practical output, we found that our data worked well with the 
 dedicated spreadsheet program  DSP2, which resulted in a high number of correctly sexed 
 pelves. Using all ten distances the algorithm determined 95 % of the male pelves and 99 % of 
 female pelves with a 100% accuracy in cases where the sex was assigned. 


Discussion 


The  need for well-defined bony landmarks that can guide the observer is still a matter of 
 importance.  The shape morphing method does not merely rely on bone morphology, but 
 additionally it is capable of finding a correspondence between the mesh vertices of all bones in 
 the data set so that we can potentially set our landmarks anywhere on a given subject. In our 
 study, the mean differences between the automatic and manual point settings were low and even 
 capable  of  assessing  the sex of an individual with high accuracy.  The disadvantage of our 
 method is the time-consuming process of segmentation, which in the future, should be reduced 
 with the rapid development of dedicated CT software (or advanced using of proposed 
 registration algorithm). 


Conclusions/Summary 


Our work presents  promising results with automatic point settings with consequent 
 measurements of pelvic bones. Previous studies have proven the possibility of virtual 
 measurements, either for forensic or clinical purposes, but always with a large portion of 
 handwork. Here the most demanding part is the segmentation process and the proper 
 localization of the selected landmarks on just one generated bone template. The next steps 
 should bypass the observer's possible mistake, both for the repetitive point settings on each 
 bone in a set and for the measurements themselves, with acceptable errors. Given the complex 
 shape of pelvic bones, our method should serve other bones well and substitute traditional 
 measurements in cases where the sample size is large, the parameter inputs are changed, and 
 the observer is less experienced. 
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Introduction: Radiotherapy (RT) reduces the risk of local recurrence  and cancer-specific 
 mortality and plays essential role in adjuvant breast cancer treatment (1). However, there is 
 association between left-sided RT and excess of cardiovascular mortality and morbidity (2-3). 


In many clinical studies we can find linear relationship between the mean heart dose (MHD) 
 and rate of major coronary events (4). MHD seems to be a valid parameter for prediction of 
 cardiac toxicity, but more detailed analysis of doses to the cardiac substructures is necessary 
 to predict the likelihood  of radiation-induced cardiotoxicity. It appears that the coronary 
 arteries are the most critical structures associated with radiation-induced cardiac morbidity.  


Several technical options are available to reduce the heart dose, including multiangle or 
 rotational intensity modulated RT (IMRT), deep breath inspiration breath-hold or prone 
 positioning (in patients with pendulous breast). Also APBI spares healthy tissues from 
 radiation, because the main benefit of multicatheter interstitial brachytherapy (MIB-APBI) is 
 the steep dose gradient around applicator (a key feature of brachytherapy), which leads to 
 sparing the heart and its substructures (5). MIB-APBI has been used at our institution since 
 2012. Our purpose is to quantify the mean heart dose (MHD) and radiation doses to the left 
 anterior descending artery (LAD) and left ventricle (LV) in our retrospective sample of 
 patients who underwent perioperative accelerated partial breast irradiation with multicatheter 
 interstitial brachytherapy (MIB-APBI). 


Methods: Sixty-eight patients with low-risk left breast cancer were treated with MIB-APBI at 
our institution between 2012–2017. Interstitial tubes were inserted during the tumorectomy 
and sentinel node biopsy and APBI started six days later. The prescribed dose was 34Gy in 10 
fractions (bid) to the clinical target volume (CTV). The heart, LAD, and LV were contoured 
and the distance between each structure and the CTV was measured. The MHD, mean and 
maximum LAD doses (LAD mean/max), and mean LV doses (LV mean) were calculated and 
corrected to biologically-equivalent doses in 2 Gy fractionation (EQD2). We also evaluated 
the impact of the distance between the cardiac structures and the CTV and of the volume 
receiving the prescribed dose (V100) and high dose volume (V150) on heart dosimetry.  



(14)Results: Mean EQD2 for MHD, LAD mean/max, and mean LV were: 0.93+ 0.41 Gy (range 
 0.32 – 2.20), 1.58 + 1.09 Gy (range, 0.41 – 5.56), 2.58 + 1.88 Gy (range, 0.66 – 9.18), and 
 1.34 + 0.60 Gy (range, 0.46 – 3.42). MHD, LAD mean/max and LV mean significantly 
 correlated with the distance between the CTV and these structures, but all doses were below 
 the recommended limits (German Society of Radiation Oncology; DEGRO). The MHD and 
 LV mean were significantly dependent on V100. 


Conclusion: Perioperative MIB-APBI resulted in low cardiac doses on our study. Well 
 selected patients with early stage left breast cancer can profit from this method, especially the 
 polymorbid patients with cardiac diseases.  
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Introduction  


Dental pulp stem cells (DPSCs) are considered a promising mesenchymal cell population for 
 cell-based therapy and tissue regeneration by virtue  of their characteristics such as  high 
 proliferation activity, self-renewal, and multilineage differentiation. Because of the non-
 invasive  access and simple  isolation,  the dental pulp is  an  attractive alternative source  of 
 mesenchymal stem cells.  The capability for differentiating  into  various  cell types  (e.g. 


odontoblasts, osteoblasts, chondroblasts, endothelial, and neural cells) indicates their possible 
 application in the fields of regenerative medicine and tissue engineering.   


Hyaluronic acid (HA) is an acidic, non-sulfated glycosaminoglycan that is intensively studied 
 as biodegradable and biocompatible material for scaffolding. As the ubiquitous component of 
 the extracellular matrix, HA is widely distributed in the human body with the highest 
 concentration in the umbilical cord,  the  synovial fluid, the dental pulp, the vitreum, and 
 epithelial and connective tissues. The main functions of HA are hydration, space-filling 
 capacity, lubrication, and forming of the framework through which cells migrate [1]. However, 
 there are additional functions of HA that are various based on the length of its chain.  In the 
 human body, HA is synthesized and dominantly presented in high molecular weight (HMW) 
 and thus long-chain molecules of HA are a part of the natural environment of cells. It has anti-
 inflammatory, anti-angiogenic,  and  anti-tumor  functions [1]. During the degradation of HA, 
 which is accelerated under pathological conditions, its long molecules are cleaved into smaller 
 fragments of low molecular weight (LMW). LMW fraction of HA exhibits different properties 
 – it is a potent pro-inflammatory and pro-angiogenic molecule [1], and it plays a crucial role in 
 cancer progression [2]. Based on the various impact of HA on cells, its biological activity must 
 be assessed separately for different molecular weight fractions. 


Aim 


The aim of this study was to analyze the effect of the low molecular weight hyaluronic acid on 
 human dental pulp stem cells in vitro. 


Methods 


The study was conducted in vitro on five lines of human DPSCs from different donors. These 
lines were cultured in standard cultivation medium (Alpha-MEM) containing 2% fetal bovine 
serum, supplemented with growth factors, and Insulin-Transferrin-Selenium supplement. From 
the 2nd passage, each line was seeded in 1 standard medium (control) and 3 experimental media 
(E1, E2, E3) enriched with 100 μmol/l of HA, each of different LMW HA: 800 Da, 1600 Da, 
15 000 Da. The phenotypic analysis was performed in the 7th passage using a Vi-Cell XR flow 
cytometer, viability was evaluated by the Vi-Cell Analyzer in the 7th  passage,  proliferation 
activity and cell diameter were measured by the Z2 Counter Analyzer in every passage. 



(16)Results 


The data presented are for the cell populations cultivated in control/E1/E2/E3 media and were 
 measured in the 7th passage. The viability of the DPSCs was: Line 1: 89.0/96.9/97.1/98.0 %; 


Line 2: 80.2/97.4/97.2/96.6 %; Line 3: 90.3/96.5/98.0/98.3 %; Line 4: 96.4/96.4/98.7/96.2 %; 


Line 5: 97.2/93.9/94.8/96.2 %. The median of the cell diameter was: Line 1: 13.5/9.7/9.7/12.0 
 μm;  Line  2:  10.3/10.3/10.4/10.8  μm;  Line  3:  15.9/11.4/11.1/11.1  μm;  Line  4: 


15.8/14.7/14.6/14.3 μm; Line 5:  11.8/9.7/9.9/10.2 μm. Total population doublings achieved: 


Line 1: 44.2/43.1/42.2/43.8; Line 2: 43.9/40.4/40.7/39.9; Line 3: 47.2/45.9/46.1/46.4; Line 4: 


48.9/43.0/43.7/44.0; Line 5: 52.2/44.6/45.4/45.8.  


All control groups showed higher positivity for examined surface markers  compared to 
 experimental groups: CD29 (*), CD31, CD34 (*), CD44, CD45, CD49f, CD73, CD90 (***), 
 CD105, CD106  (*), CD117  (*), CD146  (*), CD166  (***), CD 271. Significance  was 
 determined by Friedmann test (* p < 0.05, *** p < 0.001). 


Discussion 


HA is a promising material for tissue engineering due to its  biocompatibility  and 
 biodegradability. HA is one of the major components of the dental pulp, which is a source of 
 DPSCs. With its bioactive functions dependent on the length of the molecule, the properties of 
 HA must be assessed separately for each molecular weight fraction. So far, there are no studies 
 evaluating the different effects of low, medium, and high molecular weights of HA on DPSCs. 


In our previous publication [3], we confirmed DPSCs cultivated in media enriched with low, 
 medium, and high molecular weights  of HA are able to survive, proliferate,  and keep 
 multilineage differentiation potential. Among all the  experimental groups, the data indicated 
 LMW HA to have the strongest impact on the expression of the cell surface markers of DPSCs. 


However, further research confirming such results was required. 


In this study focused solely on LMW HA, we are presenting its effect on DPSCs. The viability 
 of cells cultivated in LMW HA enriched media compared to the control groups was higher in 3 
 of 5 lines, the median of the cell diameter was smaller in 4 of 5 experimental groups compared 
 to the control groups.  Total population doublings in all control groups  were higher than in 
 experimental groups, however,  this decline was statistically significant only in the passage 
 LMW HA was first added to the media (p ≤ 0.01, Friedmann test). This difference decreased 
 with each of the next passages. We attribute this phenomenon to cell adaptation. 


The flow cytometry analysis demonstrated statistically significant differences in the expression 
 of the surface markers between control and experimental groups. To interpret  these results, 
 further analysis is required. 


Conclusion 


LMW HA added in cultivation media increased viability, decreased median of the cell diameter, 
changed proliferation activity, and significantly affected surface markers expression of the 
DPSCs. 
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Introduction: The first generation of somatostatin analogues (SSA, octreotide and lanreotide) 
 is a mainstay of adjuvant treatment in patients with acromegaly who do not attain full 


therapeutic response after the surgery. However, only a subset of patients show positive 
 therapeutic effect. We decided to further explore possible predictive factors in our cohort of 
 patients with acromegaly.  


Methods: The radiological (tumour size, Knosp grade of invasion) and laboratory data (IGF1, 
 GH, prolactin, bTSH serum levels at the time of diagnosis) of patients with acromegaly 
 included in Registry of Sellar tumours (RESET) were retrieved and formalin fixed paraffin 
 embedded tissue samples of primary tumours were collected. 3-µm thick tissue sections were 
 made for the purposes of morphological evaluation and immunohistochemical staining. 


Immunohistochemical detection of protein expression was performed, using antibodies 
 against cytokeratin 18, prolactin, βTSH, Ki67, p53, SSTR1, SSTR2A, SSTR3, SSTR5, D2 
 dopamine receptor, E-cadherin and AIP. Tumours were subclassified in histologic categories 
 using pattern of expression of cytokeratin 18, prolactin and βTSH. A semiquantitative scale 
 (H-score) was used to assess the expression of the analysed proteins. The therapeutic response 
 to SSA was evaluated as a percentage decrease of serum IGF1 levels during the period of 
 SSA treatment: two subgroups were defined – good responders with >50% drop of serum 
 IGF1 levels and poor responders with <50% drop.  


Results: In total, tumour samples of 110 patients were collected and analysed. 31 of these 
 patients, pharmacological response to SSA treatment could be assessed. Good response was 
 seen in 10 patients while poor response in 21. Cases with concomitant radiotherapy were 
 excluded. The median duration of treatment was 10.6 months in the good responders and 10.3 
 months in the poor responders. Comparison of both groups showed significantly higher 


expression of SSTR2A (165,62 ± S.D. 66,44 vs 89,53 ± S.D. 94,36, p=0,015, Student’s t-test), 
 E-cadherin (107,66 vs 26,6, p=0,03, Mann-Whitney test) and higher levels of IGF1 (393,70% 


± S.D. 155,90 vs 271,70 ± S.D. 120,40, p=0,038, Student’s t-test) at the time of the diagnosis 
in the good responder group, while the group with poor response presented with significantly 
larger tumours (21,83 mm ± S.D. 8,25 vs 31,58 mm ± S.D. 8,70, p=0,006, Student’s t-test) 
and younger age (47,27 ± S.D 12,94 vs 35,80 ± S.D 15,52, p=0,039, Student’s t-test). The 



(19)relationship between response and other parameters did not achieve statistical significance. 


Patients with sparsely granulated tumours (SGST) showed a trend toward poorer treatment 
 response compared to patients with other tumour subtypes. However, the finding did not 
 achieve statistical significance (p = 0.058, Fisher's exact test). For further analysis, we took 
 the histological subtype into account. In the group of SGST (n=16), higher patient age 


(median 47.50 vs 29, p = 0.01, Mann-Whitney test), a smaller tumour diameter (average 20.08 
 mm ± S.D. 6.94 vs 34.23 mm ± S.D. 7.55, p = 0.002, Student's t-test),tumour volume (median 
 2227.7 mm3 vs 12184.7 mm3 , p = 0.002, Mann-Whitney test), lower proliferative activity 
 evaluated by Ki67 index (average 2.039±S.D. 1.43 vs 4.36±S.D. 0.89, p = 0.004, Student's t-
 test), and higher expression of SSTR2A (average 137.50±S.D. 76.93 vs 55.88±S.D 65.08, p = 
 0.038, Student's t-test) all proved to be positive predictors of the therapeutic response. The 
 expression of E-cadherin or AIP showed no significant difference between the two subgroups. 


In the subgroup of tumours other than SGST (n=14), we compared the subset of patients who 
 attained a full biochemical response (n=6) to patients who did not (n=8) as the comparison of 
 good responders (n=12) and poor responders (n=2) did not allow a meaningful statistical 
 analysis. Both groups differed only by higher expression of SSTR5 (average 114.50±S.D. 


57.73 vs 38.46±S.D 36.84, p = 0.011, Student's t-test) in a subset of patients with the full 
 biochemical response (IGF1 levels normalisation). 


Discussion: We performed a comprehensive clinicopathological analysis of factors 


influencing response to the first generation of SSA in patients with acromegaly. In accordance 
 with the literature(1, 2), we observed significant association with SSTR2A expression as this 
 receptor is a main target of the SSA. Although we noted a significant association of E-
 cadherin expression and response, similar to the previous reports(3), we did not observe this 
 effect independent of histological subtype, as the absent expression of E-cadherin was 
 strongly associated with SGST subtype and poor responder non-SGST showed levels of 
 expression comparable to good responder subset. While the SGSTs are characterised by poor 
 SSA response in the literature(1), a half of SGST in our study were good responders, 


characterised by older age, higher SSTR2A expression and smaller, less proliferating 
 tumours. This finding may suggest a possible biological heterogeneity of the subtype.  


Conclusions: Different clinicopathological factors apart from SSTR2A expression may have 
 predictive significance in SSA treatment of somatotroph PitNETs.  


1.  Brzana J, Yedinak CG, Gultekin SH, Delashaw JB, Fleseriu M. Growth hormone 
 granulation pattern and somatostatin receptor subtype 2A correlate with postoperative 
 somatostatin receptor ligand response in acromegaly: a large single center experience. 


Pituitary. 2013;16(4):490-8. 


2.  Fougner SL, Borota OC, Berg JP, Hald JK, Ramm-Pettersen J, Bollerslev J. The 
 clinical response to somatostatin analogues in acromegaly correlates to the somatostatin 
 receptor subtype 2a protein expression of the adenoma. Clin Endocrinol (Oxf). 


2008;68(3):458-65. 


3.  Venegas-Moreno E, Flores-Martinez A, Dios E, Vazquez-Borrego MC, Ibanez-Costa 
A, Madrazo-Atutxa A, et al. E-cadherin expression is associated with somatostatin analogue 
response in acromegaly. J Cell Mol Med. 2019;23(5):3088-96. 
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Introduction: Preterm prelabor rupture of membranes (PPROM) is characterized by the rupture of 
 fetal membranes and leakage of amniotic fluid before onset of regular labor activity prior to 


gestational age 37 weeks [1]. It is a significant public health problem because it complicates about 
 3% of all pregnancies (about one-third of spontaneous preterm deliveries) and has a significant 
 health, social and economic impact on society [2][3]. Etiology of PPROM is not yet fully 


elucidated, but it is known that is commonly accompanied by microbial invasion of the amniotic 
 cavity (MIAC) and/or intra-amniotic inflammation (IAI) [4]. The aim of this study is to determine 
 the amniotic fluid concentrations of molecules that are involved in the regulation of the immune 
 system by converting ATP to adenosine. This regulation system, known as purinergic signalling 
 involves activation of enzymes, transport proteins and purinergic receptors. Key players from this 
 cascade were selected for the study: ATP, adenosine, CD39, CD73 and P2X7R, and their 


concentrations were detected in the amniotic fluid samples of women with PPROM with or without 
 intraamniotic inflammation and bacterial colonization.  


Methods:  One hundred fifty-one  women with singleton pregnancies complicated by PPROM 
 between the gestational ages 24+0 and 36+6 weeks were included in the study. Amniotic fluid 
 samples were obtained by transabdominal amniocentesis and were assayed for CD39, CD73 and 
 P2X7R  by ELISA. Concentrations of ATP in amniotic fluid was determined by bioluminescence 
 assay for quantitative determination of ATP with recombinant firefly luciferase and its substrate D-
 luciferin.  The concentration of adenosine in amniotic fluid was determined by fluorometric 
 adenosine assay kit.  IAI was defined as an amniotic fluid interleukin-6 concentration >745pg/ml. 


The MIAC was defined as positive PCR analysis for Ureaplasma species, Mycoplasma hominis, 



(21)and/or Chlamydia trachomatis  and/or by positivity for the 16S rRNA gene.  Microbial-associated 
 IAI was defined as the presence of both MIAC and IAI. 


Results: Results of the assay found higher concentrations of CD39 (p=<0.0001), CD73 (p=0.03) 
 and P2X7R (p=<0.0001) in amniotic fluid samples of women with IAI than in women without 
 inflammation. MIAC is associated with higher concentrations of CD39 (p=0.04). The presence of 
 microbial-associated IAI is associated with higher levels of CD39 (p=<0.0001) and P2X7R 
 (p=<0.0001) in amniotic fluid. A correlation between IL-6 concentrations a amniotic fluid P2X7R 
 (rho=0.44; p=<0.0001) and CD39 (rho=0.32; p=<0.0001) levels was found. Determination of ATP 
 from thawed amniotic fluid samples proved to be impossible. Decreased levels of adenosine were 
 found in amniotic fluid samples of women with IAI (p=<0.0001) and microbial-associated IAI 
 (p=<0.0001). A negative correlation was found between adnosine levels and concetrations of CD39 
 (rho=-0.25; p=0.002), P2X7R (rho=-0.19; p=0.02) and IL-6 (rho=-0.28; p=0.0005).  


Conclusions: ATP which is located outside the cell acts as a signal of damage and develops 
 inflammation. It binds to PX family receptors, including P2X7R, which function as ion channels. 


The task of the enzymatic cascade composed of CD39 and CD73 is the conversion of ATP to 
 adenosine, which has immunosuppressive effects [5]. In our experiment, we have found that CD39, 
 CD73 and P2X7R concentrations are elevated in IAI. In MIAC alone without inflammation, a 
 higher concentration has been  found only for CD39. From these data  is possible to conclude that 
 this type of immune regulation is also present in intraamniotic inflammation in an effort to 
 minimize its adverse effects.  The study also provided data about  the dynamics of adenosine 
 concentration. However, the determination of adenosine in amniotic fluid is very difficult and it will 
 be necessary to confirm these results. 
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Introduction: 


Preterm prelabor rupture of the membranes (PPROM) is defined as a rupture of the fetal 
 membranes with amniotic fluid leakage before the onset of regular uterine activity <37 weeks 
 of gestation [1].  A subset of PPROM pregnancies is  complicated by intra-amniotic 
 inflammation (IAI), defined as the elevation of amniotic fluid concentrations of inflammatory 
 mediators, e.g., cytokines  [2].  IAI has two scenarios based on the presence or absence of 
 microorganisms in amniotic fluid: i) intra-amniotic infection and ii) sterile IAI [3]. Their 
 clinical relevance, associations with adverse neonatal outcomes, and optimal markers used to 
 diagnose them are still a matter of intensive debate [4,5].  


IgGFc-binding protein (FcgammaBP) is recently described  constituent of amniotic fluid [6]. 


An elevation of its concentration in amniotic fluid has been observed in PPROM pregnancies 
 complicated by the presence of both MIAC and acute histological chorioamnionitis [7]. 


However, there is a paucity of information on whether FcgammaBP concentrations reflect the 
 presence of intra-amniotic infection and sterile IAI in the intra-amniotic and cervical 
 compartments. 


Aims: 


The aim of this study was to determine the FcgammaBP concentrations in amniotic and cervical 
 fluids in pregnancies complicated by PPROM based on the presence of IAI and/or MIAC and 
 to assess its diagnostic indices to predict intra-amniotic infection. 


Materials and methods: 


A total of 170 women with a singleton pregnancy complicated by PPROM were included in the 
 study. Paired cervical and amniotic fluid samples were obtained utilizing a Dacron polyester 
 swab and transabdominal  amniocentesis, respectively. FcgammaBP concentrations were 
 assessed by ELISA (LifeSpan BioSciences, Inc., Seattle, WA, USA).  


MIAC was diagnosed on the basis of a positive PCR result for Ureaplasma species, M. hominis, 
 C trachomatis, or positivity for the 16S rRNA gene, or a positive result of aerobic/anaerobic 
 cultivation of the amniotic fluid.  IAI was defined as an amniotic fluid IL-6 concentration ≥ 
 3,000  pg/mL, measured by the automated electrochemiluminiscence immunoassay method 
 (Roche Diagnostics, Basel, Switzerland) [8].  


Based on the presence of MIAC and/or IAI, the women were categorized into the following 
subgroups: intra-amniotic infection (MIAC and IAI), sterile IAI (IAI alone), colonization 
(MIAC alone), and without MIAC and IAI. 
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