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OCBITHI/ MpOLIEC 3 PI3HUX OCBITHIX IPOrpaM BAAJIOCSH MOCWIHTH SKICTh OCBITH Ta
30UIBIIUTH 3allIKaBIICHICTh cepejl 3100yBaviB OCBITH.

3aydeHHs y OCBITHIM mpouec 3aco0iB TPUBUMIPHUX TEXHOJIOTIM 3HAYyHO
3MEHIIIY€ BIUIMB B1IBOJIIKAtOYMX (HaKTOPiB. 3aBASKU IIbOMY MPOCTIIE CIIPUNMAETHCS
matepiai. JlocmikeHHs y pi3HUX KpaiHax [M0Ka3aliy, 1110 METO/IM HaBYaHHs, 3aCHOBaHI1
Ha TPUBUMIPHUX TE€XHOJIOTISIX CIPOILYIOTh 3allaM’ ATOBYBAaHHs MaTepialy Ta poOJsTh

HaBYaHHS €(DEKTUBHIIINM.
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Introduction. The study of Histology, Cytology and Embryology is essential for
understanding the structure and function of tissues at a cellular level, as well as its
development in embryogenesis and age changes in the postnatal period. Traditionally,
this study was conducted using optical microscopes and traditional glass slides stained
with various dyes. However, the advent of digital technologies has revolutionized this
field. Tools such as the virtual microscope and scanned histology slides now play a
significant role in facilitating a deeper understanding of histology. These tools offer
numerous advantages, including accessibility, efficiency, and new methods of
visualization and analysis.

Aim: to analyze the existing experience, prospects and problems of using virtual
microscopy resources in the study of histology, cytology and embryology at a medical
university.

Results and Discussion. Information resources play an important role in the
modern learning process by providing students and researchers with access to a wealth
of data, including digital textbooks, interactive diagrams, videos, and high-resolution

Images of tissue structures. In recent years, digital tools like the virtual microscope and
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scanned histology slides have emerged as some of the most valuable resources for the
histology study.

A virtual microscope is a software application that mimics the functionality of a
traditional light microscope but in a digital environment. It allows users to view high-
resolution images of histological slides that have been digitally scanned. The interface
of a virtual microscope enables zooming in and out of different magnifications,
panning across the slide, and switching between various preparations, just like a real
microscope. This digital platform provides several advantages over its physical
counterpart.

Firstly, virtual microscopes eliminate the need for maintaining costly and fragile
glass slides, which can degrade over time or become damaged. Scanned digital slides,
In contrast, are permanent records that can be easily stored, shared, and replicated
without any loss of quality. Additionally, virtual microscopes allow for a much more
precise and detailed analysis of tissues. High-resolution images, sometimes surpassing
the capabilities of traditional microscopes, allow students and researchers to view
microscopic structures such as cell nuclei, organelles and inclusions with exceptional
clarity.

Another advantage of virtual microscopes is their accessibility. Information
resources such as “Histology Guide” and “WSU SOM Virtual Microscopy” are
available online free, therefore students no longer need to be physically present in a
laboratory to study histological slides. This flexibility is especially useful in situations
where access to labs is restricted, such as during the COVID-19 pandemic, or, as now,
during martial law in Ukraine, for students in the frontline regions. Furthermore, digital
histology images can be integrated into online learning platforms, allowing educators
to create interactive learning experiences. For example, students can be tasked with
identifying specific cell types or structures within a slide, with instant feedback and
guidance provided by the software.

Scanned histology slides, also known as whole slide imaging (WSI), which form

the basis of the virtual microscope, are digital representations of traditional glass slides.
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These scans are typically created using specialized scanners that capture extremely
high-resolution images of tissue sections. One of the main advantages of scanned
histology slides is the ability to standardize educational resources. In traditional
microscopy, the quality and content of a slide could vary due to inconsistencies in
staining, preparation, or even wear and tear over time. With digitized slides, all students
and researchers have access to the same high-quality images, ensuring consistency in
education and analysis. This uniformity is particularly important in exams or research
projects where precision and accuracy are crucial. For instance, the ability to access
pre-scanned, high-quality slides ensures that all students are examining the same
sample, removing variability introduced by differences in slide preparation. This
creates a more standardized learning experience, where instructors can be confident
that each student is looking at the same histological features.

Scanned histology slides also enhance the control and assessment process.
Educators can assign specific slides for students to analyze and then review their work
in detail, offering personalized feedback on their observations.

Furthermore, the integration of digital slides into virtual learning environments
provides a more comprehensive approach to the histology study. In a single session,
students can review video lectures, examine virtual slides, engage in interactive
discussions, and even participate in virtual labs where they analyze tissue samples in
real-time. This multi-modal approach caters to different learning styles, increasing the
retention of complex information.

However, the widespread adoption of virtual microscopes and scanned histology
slides does present certain challenges. One significant concern is the digital divide,
where students or institutions in under-resourced areas may lack the necessary
technology, such as high-speed internet or computers capable of handling large digital
files. Additionally, some educators argue that over-reliance on digital tools could lead
to a loss of hands-on skills.

Conclusions. The use of virtual microscopes has revolutionized the study of

histology, offering significant advantages in education and research. These digital tools
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provide greater accessibility, quality, and accuracy, making the study of histology more
efficient. However, it is essential to balance the use of digital resources with traditional
hands-on techniques to ensure a comprehensive learning experience, quality of

knowledge and practical skills in histology.
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Beryn. Ha 3acimanni  Ypsay BIANOBIAHUM — PO3MOPSKEHHSM — CXBaJICHO
KoHuenmito po3BUTKY WITYYHOTO IHTENEKTY B YKpaiHi. B 1boMy JOKyMEHTI €
BU3HAYCHHSI METH, IPUHITUITIB Ta 3aBAaHb PO3BUTKY TEXHOJIOTIH IMITYYHOTO 1HTEICKTY
(IOI). OmauM 3 BaXJIMBUX 3aBJaHb KOHIEMINT € JOCTIUKEHHS W 3aCTOCYBaHHS
3a3HaYCHHUX TEXHOJIOTIN y chepl OXOPOHHU 310POB’ s, 30KpeMa JJIs IPOTHIT erieMisiM
Ta TAHJAEMIsIM, a TAKOK TPOTHO3YBAHHS Ta TOMEPEHKCHHS MOTESHIIIMHNX €I AeMITHIX
criajiaxiB y MalOyTHbOMY.

Merta faocaiIKeHHS — CHCTEMAaTH3yBaTH Ta Yy3arajlbHUTH (aKTOpH, IO
BIUTMBAIOTH Ha TUHAMIKY CBITOBOT'O PHHKY IITYYHOT'O 1IHTEJIEKTY B OXOPOHI1 37J0POB 4.

MeToauka T0CiAKeHHSA — METO/I TIOIIYKY JITepaTypHUX JaHUX; METO]] aHaTi3y
JITEPATYyPHUX JKEPEIT; METO/ CUCTEMATH3allli.

Pe3yibTaTu Ta iX 00roBopeHHs. J[nHamiky puHKY (OpMYyIOTh Taki (aKTOpH:
YUHHUKA HOTO 3pOCTAaHHS, PHUHKOBI OOMEXKEHHS Ta MOMJIMBOCTI, BUKIUKH
(Shaheen M.Y., 2021; Al Kuwaiti A., Nazer K., Al-Reedy A. et al., 2023). Jlo
YUHHUKIB 3POCTaHHS MOXHA BIJJHECTH TaKi:

—3Ha4YHa JI0NOMOra 3aco0iB Ta amapaTtHoro 3a0esmnedeHHss Ha ocHoBi LI
OopraHizaiisiM OXOpPOHHM 3J0pPOB’S Uil CHPOIICHHS Ta TMOJIMIICHHS JOTJSAYy 3a

nalieHTamMu, 10 TaKOXX MPHU3BOJUTH A0 3HIKCHHS BUTpAT 1 MiABUILECHHS 3arajibHOI
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