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   Сьогодні ми разом організували свято науки, ім’я якої Анатомія! Нагадаю вислів, 
що Анатомія – фундамент антропології, Морфологія – її базис, Фізіологія їх 
оживляє, Гістологія і Цитологія їх деталізує, Ембріологія – аналізує розвиток.  Лікар 
і вчений Єфрем Мухін наголошував, що «лікар – НЕ анатом не тільки некорисний, 
але й шкідливий», а видатний клініцист Олександр Губарєв писав, що «без анатомії 
немає ні хірургії, ні терапії, а є лише прикмети і забобони». В цих висловах 
закладено сенс і значення фундаментальних дисциплін для подальшого навчання 
майбутнього лікаря. 


   Пишаємося тим, що це свято відбувається за участю наукових співробітників із 4 
науково-дослідних інститутів,  колег із 15 медичних університетів, 6 коледжів, 
лікарів-практиків  із рідного Харкова та інших міст України: Києва, Дніпра, 
Чернівців, Тернополя, Івано-Франківська, Вінниці, Полтави, Рівного та інших. 


   Вітаємо науковців, чий внесок у розвиток медицини та підготовку плеяди лікарів 
є неоціненним, чиї наукові праці допомагають майбутнім лікарям опановувати ці 
складні на перший погляд, але такі цікаві та важливі дисципліни.


Хочу подякувати за партнерство розробникам інтерактивних програм 3D Organon, 
4D Interactive Anatomy, Artec 3D. Завдяки їхнім розробкам  навчання стає 
сучасним, ефективним, високотехнологічним і цікавим. Підтвердженням тому є 
досвід впровадження цих розробок освітній процес нашого університету.


  Ми продовжуємо добру традицію святкування в колі однодумців, які поділяють 
прогресивні думки про розвиток вітчизняної медицини, які підтримують ідеї 
сучасної медичної науки, які разом із нами забезпечують Україну 
конкурентоспроможними фахівцями.  


 Ми завжди підкреслюємо, що пріоритетний вектор діяльності нашого 
університету – освітній, але добре розуміємо, що якісна освіта без науки 
неможлива.


   Сподіваємося, що ця конференція буде не тільки святом, на якому зустрілися 
друзі, а й середовищем наукового спілкування, обміну думками та досвідом. 


  Наш університет завжди готовий бути осередком для партнерських зустрічей і 
нових знайомств.


  Шановні представники сучасної наукової медичної генерації, бажаю, щоб ви 
завжди пишалися своєю професією, були горді за нашу медицину, за вітчизняну 
науку, за нашу державу! Все буде Україна! 



Шановна наукова медична  молодь!

З повагою, Ректор ПВНЗ «ХММУ»


Денис ШИЯН





   We are happy to greet you at our annual scientific and practical conference dedicated 
to World Anatomy Day. This day correlates with the Day of Defenders of Ukraine and 
we believe that it’s not an occasional coincidence. 


Today we are not just the witnesses but active participants of historical events, tragic 
for our country. But our mission is to keep our frontline: the frontline of training future 
doctors, helping and supporting each other. It’s a responsible and honorable task that 
we need to fulfill with dignity. We are very proud of all teachers, students and medical 
workers who demonstrate their strong will and keep on doing their business with full 
devotion. 


   Such events as today dedicated to World Anatomy Day have become a good tradition 
for Kharkiv International medical University. Although the University is rather young as 
it was founded only 5 years ago, it has been developing at a high pace. The mission of 
the university is promoting global health and sustainable development of the society 
due to training highly qualified specialists with the developed scientific thinking and 
clinical reasoning skills, humanitarian value orientations. 


  The education in the university is based on such values as human-orientation, 
science-orientation, integrity, transparency, constant improvement, quality, 
responsibility, team work, internationalization, innovation, personal development, 
sustainable development. 


 	Kharkiv International Medical University has received approval of high quality of 
Education on both national and international levels. Top experts in the field of medical 
education work at our university sharing their theoretical and practical experience. We 
have vast international cooperation with leading educational and scientific institutions. 
Today we feel great support from our international partners that inspires us and makes 
us much stronger.  


  We would like to express our gratitude to all international partners who take part in 
today’s conference: 3D Organon, 4D Interactive Anatomy, Artec 3D. Implementing such 
innovative technologies under the conditions of online mode makes the educational 
process more efficient and promotes mastering fundamental professional 
competences.  


   Today’s event is especially important as it unites like-minded people under the ideas 
of serving people and humanity. Only unity makes our common victory closer and 
approaches the day when we can gather together face-to-face in peaceful prosperous 
Ukraine. Glory to Ukraine! 



Dear colleagues, students, guests!


Vicerector of the PHEI «KhIMU»

Zhanna Davydova





Наші спікери

Шиян Денис Миколайович

ректор ПВНЗ «Харківський міжнародний 
медичний університет», доктор медичних 
наук, професор

Давидова Жанна Вадимівна

проректор ПВНЗ «Харківський міжнародний 
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3D Organon’s Sale Manager 
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доктор медичних наук, професор, професор 
кафедри анатомії людини Івано-Франківського 
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доктор медичних наук, професор, завідувач 
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Nowadays one of the leadingcause of death around the world is myocardial 

infarction (MI) and the resulting heart failure. This is the cause of approximately 

17.3 million deaths worldwide (Benjamin E.J., 2017). Despite the fact that 95% of 

patients survive the initial hospitalization with acute myocardial infarction due to 

medical and surgical innovations (Go A.S., 2014). Many patients suffer from chronic 

heart failure, resulting in 50% further mortality within the next 5 years after acute 

MI (Mozaffarian D., 2015). It has been proven that the progression of pathological 

remodeling of the left ventricle depends not only on the size of MI, localization of 

the focus of necrosis, the volume of viable myocardium, the severity of 

cardiomyocyte hypertrophy, but also on the state of the extracellular matrix (ECM) 

(Ali S.R., 2014). ECM occupies up to 25% of the mass of the entire left ventricle 

and consists of collagen fibers, glycoprotein glycans, signaling molecules and 

normally provides a integral and coordinated myocardial contraction (Travers J.G., 
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2016), the degradation process of which is significantly affected by proteases of the 

class of matrix metalloproteinases (MMPs). Metalloproteinases belong to a family 

of enzymes from the class of hydrolases that can break the peptide bond between 

amino acids in proteins. Matrix proteases are a factor in vascular wall remodeling, 

which is characteristic of atherosclerosis and arterial hypertension (Spinale F.G., 

2008). They can also stimulate the proliferation of smooth muscle cells in the 

vascular wall, which is one of the most important elements in the functional 

remodeling of both arteries and the heart muscle (Johnson, J., 2017). With normal 

tissue metabolism MMPs play a major role in tissue remodeling by promoting 

turnover of various ECM proteins including collagens, elastin, gelatin, and other 

matrix glycoproteins and proteoglycans (Ning C., 2017). However, MMP2, in 

particular, is significantly overexpressed after MI and is as much as 3000-fold higher 

in infarct tissue by 8 weeks (Wilson E.M.,2003). MMP2 is also individually linked 

to acute mortality and cardiac remodeling after MI, as well as to cardiomyocyte 

apoptosis, ischemia, reperfusion damage, and inhibition of endothelialization 

(Menon B., 2006; Lin H.B., 2014). 

Thus, reducing the activity of matrix metalloproteases of the heart muscle is 

one of the important goals in the treatment of the consequences of myocardial 

infarction. There are natural MMP inhibitors in the body, including α-2-

macroglobulins, as well as a family of tissue inhibitors of metalloproteinases 

(Woessner JF, 2002), which, however, do not have strict specificity for each type of 

MMP, and metabolic changes in the heart muscle after myocardial infarction do not 

allow natural inhibitors to cope with the sharply increasing expression of MMP2. 

The way to solving this problem was suggested to scientists by nature itself. Small 

interfering RNA (siRNA). In a eukaryotic cell, this mechanism is used to knock out 

genes by blocking and destroying already synthesized messenger RNA (mRNA) as 

one of the ways to regulate gene expression as gene silencing. Each gene is 

transcribed by RNA Polymerase-2 which produces either messenger or regulatory 

RNA. In this case the transcript is a primary microRNA (siRNA), which forms a 

typical hairpin loop structure. This siRNA is exported into the cytoplasm. In 

cytoplasm it is recognized by a large RNA protein called Dicer. Dicer cleaves the 

stem loop and forms a short double strained microRNA molecule. In the next step 

an Argonaute protein Argo-2 interacts with Dicer to bind the microRNA. The 

mictoRNA is unwound and one strand is released. The remaining strand, small 

interfering RNA (siRNA), called the guide strand interacts with Argo-2 and some 

additional proteins, to form the RNA induced silencing complex (RISC). When the 

siRNA-loaded RISC complex comes into contact with the complementary (for 

siRNA consiquence) target gene mRNA transcript, base pairing occurs. This base 

pairing activates the cleavage mechanism of the RISC complex. The target mRNA 

transcript is cleaved, rendering it untranslatable, and, hence, synthesis of the 

particular protein synthesis is prevented. Given its genetic mechanism of action, 

siRNA is considered a powerful technique for posttranscriptional gene silencing 

(Kseniya G., 2012; Vinod E. 2013; Zhihang C. 2020; Walhan A., 2021). However, 

there are some problems in practical using of this mechanism for the treatment 
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purposes. Translating siRNAs for therapeutic purposes into humans is complicated 

by factors of appropriate delivery to target cells and stimulation of host immune 

responses. 

Today, physicians, molecular biologists and chemists have joined forces to 

solve this problem. As a result, special hydrogels have been developed that not only 

safely deliver the biomolecules necessary for the treatment of the heart muscle, but 

are also protease-sensitive, that is, they are cleaved by proteases. Thus, the local rise 

in MMPs activity can be used as an endogenous stimulus for the on-demand release 

of therapeutics from hydrogels.  

When added to primary rat cardiac fibroblasts, siMMP2 led to dramatic 

MMP2 reduction by flow cytometry. To assess the potential of siMMP2 delivery 

from hydrogels on treatment of MI, were assessed in a rat MI model. Hearts injected 

with a saline control exhibited significant wall-thinning, whereas hearts injected 

with both gel/siCTRL or gel/siMMP2 had significantly increased wall thickness in 

the infarct region when compared to the saline control.  

Thereby, the use of synthesized siRNAs gives physicians great prospects in 

the treatment of various diseases, in particular, both immediate and long-term 

consequences of myocardial infarction. 

Silencing of MMP2 expression significantly preserves hydrogel volumes and 

wall bulking, and may influence remodeling and cardiomyocyte function, all of 

which lead to improved hemodynamic function.  

These data corroborate the importance of injectable hydrogels as therapeutics 

after myocardial infarction, and further highlight the pathogenic role of MMPs. 

However, for the application of this technology in practical medicine, further 

research is needed, in particular, the "behavior" of the hydrogel in the time interval, 

a possible improvement in the methods of siRNA delivery to target tissues and the 

safety of the synthesized siRNA sequences in relation to the activity of other non-

target genes. 
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According to the modern view, nasal cavity and paranasal sinus constitute a 

single physiological system in which each anatomic structure carries its functional 

load. All paranasal sinuses are in pairs and connecting with nasal cavity through 

excretory ducts. The maxillary sinuses are the largest of the paranasal sinuses and 

located in the body of the maxilla. 
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