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ABSTRACT

BACKGROUND: Qver the past decade, the teaching of human anatomy in Russian medical universities has undergone significant
changes due to several factors. The collapse of the Soviet system for supply of anatomical materials for educational purposes
is the most important in this series. It resulted in a significant reduction in the visual clarity of teaching and has relegated
practical dissection skills to the background. The second remarkable factor was the COVID-19 pandemic in 2019-2021,
which disrupted traditional teaching formats and accelerated the adoption of distance learning methods. The third factor is
a widespread integration of modern diagnostic imaging techniques into the curriculum, including X-ray, computed tomography,
magnetic resonance imaging, multislice computed tomography, ultrasound, and positron emission tomography. The fourth
trend is the implementation of advanced technologies for the preparation and preservation of anatomical specimens, such as
polymer embalming, plastination, and corrosion casting. It is also important to consider the characteristics of today’s students,
shaped by the specifics of their school education, the influence of the internet industry, and a generally high standard of living.
AIM: The work aimed to analyze current features in teaching human anatomy in Russian medical universities based on Russian
scientific publications from 2015 to 2024.

METHODS: Information on the teaching of human anatomy in Russian medical universities from 2015 to 2024 was obtained
through an analysis of available published sources indexed in the Russian Science Citation Index. A total of 438 keywords and
96 publications were analyzed.

RESULTS: A shift in focus has been observed: away from the discussion of traditional aspects such as the use of cadaveric
anatomical specimens, dissection, Latin terminology, and the significance of the instructor’s personality, and toward innovative
teaching methods, psychological aspects of learning, and the role and position of students in the educational process.
CONCLUSION: Based on the publication analysis, the authors propose that, alongside traditional approaches, the development
of education using multimedia platforms (particularly interactive anatomy tables) as well as the expanded use of anatomical
museum resources may represent a promising area of growth in the teaching of human anatomy.

Keywords: anatomical museum; human anatomy; interactive anatomy table; medical university; scientometrics; teaching of
human anatomy; educational process.
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AHHOTALMUA

06ocHoBaHue. 3a nocneaHee JeCATUNETUE B NPenoAaBaHuM y4ebHOM AMCLUMNAMHBI «AHaTOMMS (YeN0BEeKa)» B MeAULIMHCKUX
BY3ax MPOM30LLIN CYLLECTBEHHBIE M3MEHEHUS, 00yCNOBNEHHbIE LieMbIM PSAOM NpUdMH. Ha nepBoe MecTo criegyeT nocTaBUTh
pa3pyLUeHMe COBETCKOM cuCTEMbl obecneyeHns yyebHOro npouecca aHaTOMUYECKUM MaTepuanoM, YTo NpUBENO K 3Hauu-
TENBHOMY CHUXEHUIO HarAAHOCTY NPENoAaBaHUA U CMELLEHMIO Ha BTOPOI MJiaH NPaKTUYECKUX HABLIKOB NpenapupoBaHus.
BTopoe MecTo 3aHWMMaloT NocneLCcTBUA NMaHAEMUM HOBOI KopoHaBupycHon uHdekumm B 2019-2021 rogax, Kotopas U3MeHM-
na TpagMUMOHHbIEe HanpaBfieHUs NpenofaBaHus U cnocobcTBoBana pasBuUTMI0 AMCTaHLMOHHBIX GopM 0byyeHus. Ha TpeTbeM
MecTe CTOWT LUMPOKOE BHeApeHMe B y4ebHbIl NpoLecc no AMCLMMIIMHE COBPEMEHHBIX METOL0B UCCNIEA0BaHUSA: PEHTTEHOrpa-
(uK, KOMMbIOTEpHOH TOMOrpadum1, MarHUTHO-Pe30HAHCHOM ToMorpadun, MyNbTUCMIMPaNbHOW KOMMbIOTEPHON ToMorpaduu,
YNbTPa3BYKOBOr0 UCCNEA0BaHUSA, MO3UTPOHHO-3IMUCCUOHHOM ToMorpadum u Ap. Ha 4eTBEPTOM MecTe HaXxoaWUTCS BHEAPEHME
HOBbIX TEXHONOTWI U3rOTOBNIEHWUS U XPaHEHUS aHAaTOMMYECKWUX NpenapaTtoB — MoSMMepHoe Danb3aMMUpoBaHWe, MNacTUHa-
LMs, Koppo3us W Ap. He CTOMT UCKioYaTb U3 PacCMOTPEHNA U 0COBEHHOCTM HbIHELHWX CTYAEHTOB, KOTOpble 006ycnoBneHb!
cneumdmKon 6a3oBoM NOATOTOBKM B LUKOME, BIIMSHUEM UHTEPHET-WUHAYCTPUN M BbICOKUM YPOBHEM JKU3HEobecneyeHHOCTH.
Lienb uccnepoBaHms — npoaHanuaupoBaTb 0cobeHHOCTW NpenoaBaHns aHaTOMUKM YeNoBEKa B MEAMLIMHCKMX By3ax Ha oc-
HOBE 0TeYeCTBEHHbIX HayuYHbIX MybnmKauuii 3a nepuoa ¢ 2015 no 2024 rop.

Matepuanbl n MeTogbl. CBeieHNs 0 NpenofaBaHUM aHAaTOMUK YeSI0BEKA B MeAULIMHCKUX BY3ax B nepuog ¢ 2015 no 2024 rog
BbiAn cobpaHbl NYTEM aHanM3a AOCTYMHbIX IUTEPaTYPHBIX UCTOYHWKOB, NPOMHAEKCUPOBAHHLIX B Da3e AaHHbIX Poccuiickoro
WHOEKCA Hay4HOro LMTMpOBaHMS. AHanM3npoBanu KiloyeBble CI0Ba, BCEro MCMoNb30BaHo 438 Kniouesbix cioB 1 96 nybam-
Kauuu.

Pesynbtathl. BhisBneHo cMelueHne oKyca BHUMaHUS OT 06CYXAeHUs BONpOCOB NpenoAaBaHus € UCMOMb30BaHUEM HaTy-
pasibHbIX aHaTOMUYECKUX MPenapaTtoB, AMCCEKLMU, NATUHCKON TEPMUHONOMMU W BaXKHOCTH JIMYHOCTU MpenojaBaTens B CTO-
POHY WHHOBALWMOHHbIX METOL0B 00Y4EHMS, MCUXOMOTMM, @ TaKKe POJ U MecTa CTy[leHToB B 0bpa3oBaTesibHOM npoLiecce.
3aknovenune. Onupasch Ha pe3ynbTathl aHanu3a NybnMKauumi, aBTopbl NPeANonarakT, YT 0JHOM U3 HOBBIX TOUEK pocTa
B 06/1aCTW NpenojaBaHus aHaTOMUU YesloBeKa, HapAdy € TPaguLMOHHBEIMKU hopMaMm, MOKET cTaTb pa3BuTUe 0ByyeHns C uc-
Mo/ib30BaHNEM MyNbTUMEAMUNHBIX NNaTdOPM (B YACTHOCTM, MHTEPAKTUBHOIO aHaTOMUYECKOro CTONa), a TakkKe bonee Lumpo-
KOe NpWBIEYEHNE PECYPCOB aHAaTOMUYECKUX My3eeB.

KnioueBble cnoBa: aHaTOMWYECKUA My3el; aHaTOMMSA YEJIOBEKA; MHTEPAKTUBHBIN aHAaTOMUYECKMIA CTOJT; MeAMULMHCKUI
BY3; HAYKOMETpHSA; NpenojaBaHne aHaTOMUM YeSIoBeKa; y4ebHbli npouecc.
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BACKGROUND

The post—COVID-19 period has set new tasks for the
discipline of Human Anatomy, requiring an in-depth study
of the following aspects: anatomical variations; congenital
malformations; individual, age-related, sex-specific, and
typological features of various anatomical structures. In
addition, up-to-date information on microscopic anatomy
and modeling of structural-functional relationships in health
and disease is needed [1]. Forecasting the development of
the discipline is extremely important and should be based
on evidence, which will help reduce the risk of errors in
assessing trends in educational practice and clarify the role
and place of the discipline in the system of comprehensive
medical training. This goal requires a detailed analysis of
current teaching practices, primarily by reviewing publications
devoted to this topic.

This work aimed to assess the specific features of
teaching human anatomy in Russian medical universities
based on the analysis of Russian scientific publications over
the past 10 years.

METHODS
Study Design

This study was based on an analysis of 96 full-text
Russian-language articles published between January 2015
and June 2024. The search was conducted in the Russian
Science Citation Index (RSCI) database using keywords
related to anatomy and education.

Eligibility Criteria

Exclusion criteria: authorship or source affiliation with
nonmedical universities or with departments of topographic
anatomy or anatomic pathology within medical universities.
A total of 96 publications were included in the final analysis.

For each selected publication, combinations of keywords
were recorded. Single-occurrence terms and combinations
were excluded from further analysis, as their presence may
have been occasional and not reflective of trends in the field.

Statistical Analysis

The statistical analysis was conducted using Microsoft
Excel spreadsheets. Graphs were plotted using the
obtained results. Developmental trends were evaluated by
constructing a distance matrix of keywords in Excel, with
conceptual proximity defined as co-occurrence within the
same publication [2]. Visualization of keyword networks was
performed using Gephi 0.10.1 (Université de Technologie de
Compiegne, France). Terms with only a single link to human
anatomy were excluded. The Force Atlas layout algorithm
was applied to construct keyword networks for 2015-2024.
In order to assess the changes in the frequency of keywords
and combinations, results were calculated separately for
2 intervals: 2015-2019 (59%, 57 publications) and 2020-2024
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(41%, 39 publications). The network analysis allowed for the
synthesis of data from the reviewed studies.

RESULTS

Primary Results

A total of 438 analyzed keywords and phrases (terms),
1054 paired combinations were analyzed. On average, each
publication contained 4.6 terms and 11 combinations. A total
of 45 terms and 75 combinations occurred more than once.
Table 1 presents the terms that appeared 4 or more times.

As 2020 became a turning point for all Russian medical
universities, and the subsequent changes during and after the
COVID-19 period substantially modified the methodology of
teaching human anatomy, particularly through the increased
use of innovative computer technologies, we further focused
on the 2020-2024 interval.

All analyzed terms can be divided into 3 groups. Group 1
includes terms that were more frequently encountered in
2020-2024 (>75% of occurrences). These terms include
innovative learning, pedagogy, psychology, practical method,
and students. Based on this trend, it may be expected that the
frequency of these terms in publications devoted to teaching
human anatomy will continue to increase.

Group 2 includes terms less frequently encountered
in 2020-2024 (<40% of occurrences): Latin terms, 3D
anatomy, dissection, interactive learning, clinical reasoning,
instructor's personality, curriculum, human anatomy, and
anatomical specimens. The observed trends suggest that,
unfortunately, the frequency of this group of terms in
publications addressing the educational process in human
anatomy is likely to decrease.

Group 3 represents the main body of terms (words
and phrases) whose frequency remained relatively stable
throughout the study period. The structure of interrelationships
among key concepts (words and phrases) is shown in Fig. 1.

DISCUSSION

Summary of Primary Results

Our study demonstrated that some substantial changes
have occurred in the teaching of human anatomy in recent
years. Innovative methods involving computer technologies
are replacing classical approaches based on cadaveric
anatomical specimens.

Discussion of Primary Results

The changes observed in the teaching of human anatomy
after 2020 were partly associated with the coronavirus
disease 2019 (COVID-19) pandemic, which is consistent
with the findings of other authors [3, 4]. In March 2020, all
Russian universities shifted to distance learning because of
the epidemiological situation. However, the experience gained
in this format has shown that no remote learning platform
can fully substitute in-person training. The main reason
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Table 1. Frequency of keywords in the analyzed publications
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Occurrence
Term (keyword or phrase) Number of cases Percentage
Total 2015-2019 2020-2024 2020-2024
Human anatomy # 60 37 23 38
Higher education 22 12 10 45
Teaching 21 " 10 48
Anatomical specimens # 13 8 5 38
Teaching methods 10 5 5 50
Distance learning 9 4 5 56
International students 9 5 4 A
Innovative learning * 7 1 6 86
Pedagogy * 6 1 5 83
Psychology * 6 1 5 83
Surveying 5 3 2 40
3D anatomy # 4 3 1 25
Dissection # 4 3 1 25
Interactive learning 4 3 1 25
Quality of education A 2 2 50
Clinical reasoning # A 3 1 25
Latin terminology # 4 b 0 0
Instructor’s personality # 4 3 1 25
Curriculum # 4 3 1 25
Polymer embalming (plastination) 4 2 2 50
Practice-oriented learning * A 1 3 75
Problem-based learning A 2 2 50
Modern approaches to learning A 2 2 50
Students * 4 1 3 75

—

Note. * Terms with increased frequency in 2020-2024 (>75%); #

is the need to work with cadaveric anatomical specimens
[1, 5-8]. At the same time, our analysis revealed a decline
in the frequency of the term anatomical specimen in the
Russian scientific publications since 2015.

Currently, the acquisition, preparation, and storage of
anatomical specimens, as well as religious, cultural, and
ethical restrictions, have contributed to the decreasing
emphasis on traditional approaches to teaching human
anatomy [9, 10]. According to Federal Law of the Russian
Federation No. 323-FZ On the Fundamentals of Health
Protection of Citizens, dated November 21, 2011, the use
of human remains for medical, scientific, and educational
purposes is permitted only under the following conditions:

+ The body is unclaimed or there is notarized lifetime

consent.

+ The identity of the deceased is established.

 Permission is granted by the authorities that ordered

the forensic examination.

DOl https://doi.org/10.17816/morph.643276

erms with decreased frequency in 2020-2024 (<40%).

In practice, however, full compliance with these
requirements is challenging [7, 8]. Nevertheless, according
to E.S. Ershova [11], assistant professor at the Department
of Human Anatomy, Kursk State Medical University, “there
is a revival of the traditional method of cadaveric dissection
in anatomy education” [11], which highlights the importance
of the systematic scientometric analysis to evaluate the
development of human anatomy.

It should also be noted that as interest in cadaveric
specimens has declined, the frequency of terms such as
innovative technologies, polymer embalming, and plastination
has increased.

Our findings also indicate a growing frequency of terms
such as pedagogy, psychology, and students in publications.
Over the past decade, the practice of surveying students to
evaluate their satisfaction with the educational process has
made it possible to consider learners’ perceptions of faculty
competence and the organization of teaching activities. The



https://doi.org/10.17816/morph.643276

ORIGINAL STUDY ARTICLES

Tables

Nervous system

P Anatomy

Clinical reasoning

DM
Dissection

/

Anatomical specimens

PB

Vol. 163 (3) 2025

Interactive learning

Morphology

PC

Teaching

AN\

3D anatomy International students

English language

Adaptation

Fig. 1. Relationships between keywords: HE, higher education; PC, professional competencies; IT, innovative teaching; DL, distance learning; TM, teaching
methods; EP, educational program; DM, dissection methods; PB, polymer embalming; MA, modern approaches to teaching. The terms most frequently
encountered in the publications are highlighted in bold; the terms with increasing frequency and their associations are marked in red; those with decreasing

frequency and their associations are marked in blue.

analysis of various surveys has revealed psychological
difficulties associated with the study of human anatomy [12].

The data from Kursk State Medical University indicate that
students may have attention deficit, hyperactivity, dyslexia,
and difficulties with correct pronunciation of Latin terms [13].
Additionally, challenges are observed in formulating detailed
responses, providing arguments, and reading large volumes
of text. During lectures, students often find it difficult to
identify the key points [3].

It has been suggested that the ability for abstract logical
thinking emerges in students only after the age of 20 years.
Therefore, for first-year students, cadaveric anatomical
specimens and high-quality visual teaching aids are essential
[1, 3]. The preferred standard of contemporary education is
textbooks and manuals that present material in the form of
the most common and universal patterns [14].

We noted that after 2020, the term anatomical museum
has become more common in publications. The use of
anatomical museums remains a traditional method of
teaching human anatomy in Russian medical universities, as
nearly every department of human anatomy maintains such
a collection. Authors of nearly all publications mentioning
this term emphasize that the most valuable feature of
anatomical museums for teaching is the availability
of specimens illustrating individual, sex-specific, and
typological variations in human anatomy. For instance, the

DOl https://doi.org/10.17816/morph.643276

authors from the Russian State Medical University reported
that anatomical museum displays are filled with unusual
and unique exhibits, including specimens illustrating
pathological changes, congenital malformations, and other
abnormalities [15]. At the Department of Human Anatomy,
Prof V.F. Voino-Yasenetsky Krasnoyarsk State Medical
University, the museum houses a collection of specimens
illustrating developmental anomalies [16]. The Fundamental
Museum of the Department of Normal Anatomy at the Military
Medical Academy contains both the specimens representing
systematic anatomy and a unique teratological collection
of approximately 150 exhibits, including more than 50 rare
specimens that illustrate individual anatomical features, age-
related changes in various organs, and striking examples of
typical pathologic processes [1]. The exhibition hall of the
Department of Normal Anatomy at the Military Medical
Academy is also popular among medical students and high
school students; it presents specimens that comparatively
demonstrate normal anatomy, pathologic anatomy, and the
effects of harmful habits on the human body.

We assume that in the context of limited access to
cadaveric material for teaching, combining the resources
of anatomical museums with innovative educational
technologies, helping students overcome psychological
barriers, may become a breakthrough direction in the
development of anatomy education in Russia. To some
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extent, this is supported by the growing use of the interactive
Pirogov anatomical table (Synergy Research and Production
Association, Russia), which has been the focus of several
recent publications [9, 17].

The uniqueness of the interactive anatomical table lies
in its ability to simulate the structural organization of male
and female bodies at different levels. In addition, the virtual
environment allows simulating surgical approaches used
in operative procedures, as well as analyzing the imaging
data from computed tomography and magnetic resonance
imaging, which are of great significance for applied anatomy
education. The interactive table increases student engagement
and enables learners to model their own approaches to
studying the material [17].

To further enhance visualization in teaching, the
Department of Normal Anatomy at the Military Medical
Academy, in collaboration with RedFab (Russia), has begun
developing original 3D models using 3D printing technologies.
These models are based on digital processing of cadaveric
specimens and classical teaching aids, as well as the
creation of virtual anatomical models employing augmented
reality and VR technologies [18].

It should be emphasized that despite the growing use
of innovative technologies, the demonstration of anatomical
variation in educational and fundamental museums remains
a classical method for studying individual differences in
organs as well as anomalies and congenital malformations.

According to Nikolenko [19], there is a need to
“synchronize” traditional instruction with modern educational
technologies, including the use of new visual and teaching
tools, ranging from standard smartphones to advanced
devices. However, it is important to note that even the most
advanced interactive technologies cannot replace cadaveric
dissection, which remains an essential component of high-
quality medical education [1, 20].

CONCLUSION

Over the past decade, the teaching of human anatomy
in Russian medical universities has shifted its focus away
from the use of cadaveric specimens, mandatory dissection
of human body regions, and the mastery of Latin terminology,
toward the adoption of innovative educational technologies.

The authors firmly believe that traditional methods of
anatomy teaching, including the obligatory use of cadaveric
specimens and dissection, must be revitalized, as these
practices distinguished the Russian anatomical school and
ensured the training of highly qualified physicians. The
preparation of anatomical specimens also enriched the
collections of anatomical museums, which display rare
exhibits illustrating typical and variant anatomy, congenital
anomalies, and developmental defects.

At the same time, the integration of modern education-
al technologies, such as interactive anatomical tables and
various digital and multimedia formats, into the teaching of
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human anatomy will undoubtedly enhance student motivation
and foster the development of clinical reasoning skills.
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1CCNefjoBaHuWs, HanucaHue YepHoBMKa pykonuck. Bce asTopbl ogobpunm
pyKOMWMChb (Bepcuio Ans NybamMKaLmm), a Takke COrnacunmcb HeCTV oTBeT-
CTBEHHOCTb 3a BCE aCMeKTbl HAacTosLLEN paboThl, rapaHTUpYs Haaexallee
PacCMOTPEHME W peLLeHe BOMPOCOB, CBA3AHHBIX C TOYHOCTLIO M A0BpOCO-
BECTHOCTbIO Jl0boI €€ YacTu.

WcTounmku dmHaHcmpoBaHus. OTCyTCTBYIOT.

PackpbiTe uHTepecoB. ABTOpbI 3aABNAIOT 06 OTCYTCTBUM OTHOLLIEHWI, fie-
ATENbHOCTM W MHTEPECOB 3a MOCNefiHWE TPW rofia, CBA3aHHbIX C TPETbUMM
JmLaMu (KOMMEPYECKUMI U HEKOMMEPYECKUMM OpraHW3aLmaMm), MHTepe-
Cbl KOTOPbIX MOTYT ObiTb 3aTPOHYTLI COLlEPXKAHMEM CTaTbM.

HocTyn K AaHHbIM. Bce faHHble, Noy4YeHHbIE B HACTOALLEM UCCIEA0BaHMM,
npeacTaBeHbl B CTaTbe.

[eHepaTUBHBIA MCKYCCTBEHHbIA MHTEJUIEKT. [Ipy CO3[aHWM HacTosLLen
CTaTb¥ TEXHOMOTWM FEHEPaTUBHOTO WCKYCCTBEHHOrO WHTENNEKTa He uc-
nonb30Banu.

PaccMotpeHue u peueHsupoBaHue. HacTosLias paboTa nofaHa B XypHan
B MHWLMATMBHOM MOPSAAKE W paccMoTpeHa no obbluHoi npoleaype. B pe-
LLeH3MPOBaHMM Y4aCTBOBaNM [1Ba BHELLIHWX PELIEH3EHTa, YeH pefaKLIMOH-
HOM KOMNErnM 1 HayuHbIA peaaKTop M3LaHus.

240


https://doi.org/10.17816/morph.643276

241

ORIGINAL STUDY ARTICLES

REFERENCES | CTUCOK JIATEPATYPbI

1. Gayvoronskiyj I, Nichiporuk G, Goryacheva I. Preparing a new formation
physician modern approaches to training military doctors at the department
of normal anatomy of the military medical academy. Bulletin of Military
Education. 2023;6(45):12-17. (In Russ.) EDN: UTAFXW

2. Nikityuk DB, Gaivoronskiy IV, Krishtop VV, et al. Scientometric analysis
of russian-language publication activity on the topic “human and animal
anatomy” from 2018 to 2022 according to the data provided by Elibrary.
ru platform. Journal of New Medical Technologies. 2024;1:62—68. (In Russ.)
doi: 10.24412/1609-2163-2024-1-62-68 EDN: BZUGHU

3. Karelina NR, Khisamutdinova AR, Artyukh LYu, Denisova GN. The
discipline anatomy in the new teaching environment during the epidemic
Covid-2019. Pediatrician (St. Petersburg). 2020;11(3):13-22. (In Russ.)
doi: 10.17816/PED11313-22 EDN: BHRMCU

4. Khairullin RM. On the current state of the digital transformation of
fundamental medical education and teaching of anatomical sciences. In:
Proceeding of the All-Russian Conference dedicated to the 80th anniversary
of the birth of Professor A.K. Kosourov; 2021 May 13—15; Saint Petersburg.
Voronezh: Publishing and printing centre «Nauchnaja kniga», 2021. P. 335-
339. (In Russ.) EDN: MYWZPP

5. Gaivoronsky IV, Kira EF, Zheleznov LM, et al. Role of anatomy as
a fundamental science in the training of surgeons and gynaecologists in
modemn conditions. Scientific publishing company of Vyatka State University.
2020;4(68):81-87. (In Russ.) doi: 10.24411/2220-7880-2020-10136 EDN: RASPTW
6. Gaivoronsky IV, Nichiporuk Gl, Dubinin AA, et al. Continuity of teaching
functional-clinical anatomy of the female genital system. FORCIPE.
2022;5(2):27-31. (In Russ.) EDN: GLSTFD

7. Gaivoronsky 1V, Zheleznov LM, Nikolenko VN, et al. Providing higher
medical schools of anatomical material — urgent problem of our time. In:
Proceeding of the Scientific Conference dedicated to the 150th anniversary
of the birth of Professor G.M. losifov “Scientific Heritage of Russian
Morphological Schools’; 2020 19 June; Voronezh. Voronezh: Publishing and
printing centre «Nauchnaja kniga», 2020. P. 14-20. (In Russ.) EDN: CQTBOY
8. Plotnikov VA, Tenkova AN. Production of natural anatomical preparations
by the method of plastination. Integrative trends in medicine and education.
2022;1:99-106. (In Russ.) EDN: XAMUZL

9. Popova JuN. Modern methods of a visualization at the teaching of the
morphological subjects. FORCIPE. 2020;3(1):33-36. (In Russ.) EDN: ZKUKDG
10. Korzhavov ShO, Sulejmanov RI. Elements of problem-oriented
learning in anatomy. Astana Medical Journal. 2022;(S1):291-295. (In Russ.)
doi: 10.54500/2790-1203.51.2022.291-295 EDN: DFTTHM

AUTHORS’ INFO

*Maria G. Gaivoronskaya, Dr. Sci. (Medicine), Assistant Professor;
address: 2 Akkuratova st, Saint Petersburg, Russia, 197349;
ORCID: 0000-0003-4992-9702;

eLibrary SPIN: 2357-5440;

e-mail: solnushko12@mail.ru

Ivan V. Gaivoronsky, Dr. Sci. (Medicine), Professor;

ORCID: 0000-0002-6836-5650;

eLibrary SPIN: 1898-3355;

e-mail: i.v.gaivoronsky@mail.ru

Vladimir V. Kryshtop, Cand. Sci. (Medicine);

ORCID: 0000-0002-9267-5800;

eLibrary SPIN: 3734-5479;

e-mail: chrishtop@mail.ru

* Corresponding author / ABTOp, OTBETCTBEHHbIV 3@ NEPeniCcKy

Vol. 163 (3) 2025

DOl https://doi.org/10.17816/morph.643276

Morphology

11. Yershova ES. Learning students’ understanding of clinical skills by
implementing a structured practical anatomy program. Baltic Humanitarian
Journal. 2021;10(4(37)):78-80. (In Russ.) doi: 10.26140/bgz3-2021-1004-0017
EDN: MCONLU

12. Ilyushchenko NA, Ragozina OV, Ragozin ON, et al. Dynamics of student s
satisfaction level from the medical university by the entity and contect of
human anatomy at the faculty. Bulletin of Nizhnevartovsk State University.
2023;(2):46-57. (In Russ.) doi: 10.36906/2311-4444/23-2/05 EDN: QQFDZF
13. Rogochij SZ. Psychology in teaching using Latin terminology. Regional
Newsletter. 2020;(1(40)):92-93. (In Russ.) EDN: QXAILS

14. Yalunin NV. Hybrid approaches in teaching anatomy to the pediatric
faculty at the department of anatomy of the Ural state medical university.
FORCIPE. 2020;3(1):8-11. (In Russ.) EDN: GOYYXQ

15. Lazutina GS, Ovchinnikova NV. The role of the anatomical museum in
teaching anatomy. Journal of Anatomy and Histopathology. 2015;4(3):70.
(In Russ.) doi: 10.18499/2225-7357-2015-4-3-70-70

16. Medvedeva NN, Nikolaev VG, Kasakova TV, Efremova VP. The material
and technical equipment of the teaching of human anatomy in Krassmu.
Journal of Anatomy and Histopathology. 2017;(5):28-29. (In Russ.)
doi: 10.18499/2225-7357-2017-0-0-28-29 EDN: YTSXQJ

17. Nikolenko VN, Rizaeva NA, Oganesyan MV, et al. Means of education
in teaching human anatomy. The world of science, culture and education.
2020;(4(83)):251-253. (In Russ.) doi: 10.24411/1991-5497-2020-00749
EDN: XLLZHS

18. Gaivoronsky IV, Litvinenko SV, Nichiporuk Gl, et al. Experience in
using virtual technologies in teaching human anatomy. In: Proceeding of
the All-Russian Scientific Conference dedicated to the 120th anniversary
of Professor M.G. Prives and the 125th anniversary of the Department of
Clinical Anatomy and Operative Surgery of the First Pavlov St. Petersburg
State Medical University «Anatomy in the XXI century — tradition and
modernity»; 2024 16—18 May; Saint Petersburg. Voronezh: Publishing
and printing centre «Nauchnaja kniga», 2024. P. 46-49. (In Russ.)
EDN: PYVHNC

19. Nikolenko VN, Rizaeva NA, Oganesyan MV, et al. “Flipped class” as
aform of implementation of mentoring practice. Modern problems of
science and education. 2023;(4):17. (In Russ.) doi: 10.17513/spno.32757
EDN: HADQAX

20. Gusejnov AS, Gusejnova ST. Reflections on the teaching of human
anatomy in medical universities. Re-Health Journal. 2021;(2(10)):140-146.
(In Russ.) EDN: I0BIDE

0b ABTOPAX

*FaitBopoHckas Mapus eoprueBHa, [-p Me[. HayK, AOLEHT;
appec: Poccus, 197349, CankT-MeTepbypr, yn. AkKypaTosa, L. 2;
ORCID: 0000-0003-4992-9702;

eLibrary SPIN: 2357-5440;

e-mail: solnushko12@mail.ru

laviBopoHckuii UBan Bacunbesuy, a-p Mea. Hayk, npodeccop;
ORCID: 0000-0002-6836-5650;

eLibrary SPIN: 1898-3355;

e-mail: i.v.gaivoronsky@mail.ru

Kpuwton Bnagumup BnagumupoBuy, KaHz. Meg. Hayk;
ORCID: 0000-0002-9267-5800;

eLibrary SPIN: 3734-5479;

e-mail: chrishtop@mail.ru



https://elibrary.ru/utafxw
https://doi.org/10.24412/1609-2163-2024-1-62-68
https://elibrary.ru/bzughu
https://doi.org/10.17816/PED11313-22
https://elibrary.ru/bhrmcu
https://elibrary.ru/mywzpp
https://doi.org/10.24411/2220-7880-2020-10136
https://elibrary.ru/rasptw
https://elibrary.ru/glstfd
https://elibrary.ru/cqtboy
https://elibrary.ru/xamuzl
https://elibrary.ru/zkukdg
https://doi.org/10.54500/2790-1203.s1.2022.291-295
https://elibrary.ru/dftthm
https://doi.org/10.26140/bgz3-2021-1004-0017
https://elibrary.ru/mconlu
https://doi.org/10.36906/2311-4444/23-2/05
https://elibrary.ru/qqfdzf
https://elibrary.ru/qxails
https://elibrary.ru/goyyxq
https://doi.org/10.18499/2225-7357-2015-4-3-70-70
https://doi.org/10.18499/2225-7357-2017-0-0-28-29
https://elibrary.ru/ytsxqj
https://doi.org/10.24411/1991-5497-2020-00749
https://elibrary.ru/xllzhs
https://elibrary.ru/pyvhnc
https://doi.org/10.17513/spno.32757
https://elibrary.ru/hqdqax
https://elibrary.ru/iobide
https://doi.org/10.17816/morph.643276
https://orcid.org/0000-0003-4992-9702
https://www.elibrary.ru/author_profile.asp?spin=2357-5440
mailto:solnushko12@mail.ru
https://orcid.org/0000-0002-6836-5650
https://www.elibrary.ru/author_profile.asp?spin=1898-3355
mailto:i.v.gaivoronsky@mail.ru
https://orcid.org/0000-0002-9267-5800
https://www.elibrary.ru/author_profile.asp?spin=3734-5479
mailto:chrishtop@mail.ru
https://orcid.org/0000-0003-4992-9702
https://www.elibrary.ru/author_profile.asp?spin=2357-5440
mailto:solnushko12@mail.ru
https://orcid.org/0000-0002-6836-5650
https://www.elibrary.ru/author_profile.asp?spin=1898-3355
mailto:i.v.gaivoronsky@mail.ru
https://orcid.org/0000-0002-9267-5800
https://www.elibrary.ru/author_profile.asp?spin=3734-5479
mailto:chrishtop@mail.ru

ORIGINAL STUDY ARTICLES

Gennady 1. Nichiporuk, Cand. Sci. (Medicine), Assistant Professor;
ORCID: 0000-0001-5569-7325;

eLibrary SPIN: 3532-1203;

e-mail: nichiporuki120.mail.ru

Alexey A. Semenov, Cand. Sci. (Medicine);

ORCID: 0000-0002-1977-7536;

eLibrary SPIN: 1147-3072;

e-mail: semfeodosia82@mail.ru

Pavel S. Paschenko, Dr. Sci. (Medicine), Professor;
ORCID: 0009-0007-4987-9262;

eLibrary SPIN: 1035-3261;

e-mail: pashenkops@mail.ru

Yol. 163 (3) 2025

DOl https://doi.org/10.17816/morph.643276

Morphology

Huunnopyk leHHaguit UBaHOBUY, KaHL,. Me[l. HAyK, AOLEHT;
ORCID: 0000-0001-5569-7325;

eLibrary SPIN: 3532-1203;

e-mail: nichiporuki120.mail.ru

CeMmeHoB Anekceit AHaToNbeBUY, KaHA. Mef. HaykK;
ORCID: 0000-0002-1977-7536;

eLibrary SPIN: 1147-3072;

e-mail: semfeodosia82@mail.ru

Nawenko MNasen CrenaHoBuY, A-p Meg. HayK, Nnpodeccop;
ORCID: 0009-0007-4987-9262;

eLibrary SPIN: 1035-3261;

e-mail: pashenkops@mail.ru

242


https://doi.org/10.17816/morph.643276
https://orcid.org/0000-0001-5569-7325
https://www.elibrary.ru/author_profile.asp?spin=3532-1203
https://orcid.org/0000-0002-1977-7536
https://www.elibrary.ru/author_profile.asp?spin=1147-3072
mailto:semfeodosia82@mail.ru
https://orcid.org/0009-0007-4987-9262
https://www.elibrary.ru/author_profile.asp?spin=1035-3261
mailto:pashenkops@mail.ru
https://orcid.org/0000-0001-5569-7325
https://www.elibrary.ru/author_profile.asp?spin=3532-1203
https://orcid.org/0000-0002-1977-7536
https://www.elibrary.ru/author_profile.asp?spin=1147-3072
mailto:semfeodosia82@mail.ru
https://orcid.org/0009-0007-4987-9262
https://www.elibrary.ru/author_profile.asp?spin=1035-3261
mailto:pashenkops@mail.ru

	Иммунное старение с позиции гинекологической эндокринологии: точка отсчёта
	Аннотация
	Как цитировать:

	Immune aging from the position of gynecological endocrinology: Starting point
	Abstract
	To cite this article:

	从妇科内分泌学的角度看免疫老化：一个起点
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Особенности пролиферации и апоптоза  в клетках сосудистых клубочков и нефроцитов  после локального облучения электронами и введения аскорбиновой кислоты
	Аннотация
	Как цитировать:

	Renal proliferation and apoptosis against ascorbic acid administration in a model of acute radiation nephropathy
	Abstract
	To cite this article:

	局部电子照射和注射抗坏血酸后血管小管和肾小球细胞增殖和凋亡的特点
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Морфологические изменения в яичке при синдроме только клеток Сертоли у мужчин с необструктивной азооспермией
	Аннотация
	Как цитировать:

	Morphological changes in the testicle  in Sertoli cell-only syndrome in men with nonobstructive azoospermia
	Abstract
	To cite this article:

	非阻塞性无精子症男性纯Sertoli细胞综合征睾丸的形态学变化
	摘要
	To cite this article:
	ОБ АВТОРе
	Author’s info

	Изменения хроматофилии цитоплазмы  и содержания РНК в нейронах поясной коры мозга крыс при подпечёночном холестазе
	Аннотация
	Как цитировать:

	Changes in cytoplasmic chromatophily and RNA content in neurons of the cingulate cortex  of rats with subhepatic cholestasis
	Abstract
	To cite this article:

	肝源性胆汁淤积大鼠扣带回皮层经元胞浆嗜色性及RNA含量的变化
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Организация базальных мембран в ворсинках сосудистого сплетения головного мозга человека
	Аннотация
	Как цитировать:

	Organization of the basement membranes  in the choroid plexus villi of the human brain
	Abstract
	To cite this article:

	人脑血管丛绒毛中基底膜的组织结构
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Электронно-микроскопическое исследование кардиомиоцитов левого желудочка половозрелых крыс, рождённых недоношенными
	Аннотация
	Как цитировать:

	Electron microscopy study of left ventricular cardiomyocytes in adult rats born preterm
	Abstract
	To cite this article:

	性成熟早产大鼠左心室心肌细胞的电子显微镜研究
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Тучные клетки атрофического рубца при воздействии неорганических гелей и VEGF в эксперименте
	Аннотация
	Как цитировать:

	Mast cells of atrophic scar on exposure  to inorganic gels and vascular endothelial growth factor in experiments
	Abstract
	To cite this article:

	实验中暴露于无机凝胶和血管内皮生长因子的萎缩性瘢痕的肥大细胞
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Оценка уровня экспрессии белка PD-L1  на материале рака желудка с использованием нового клона PBM-1A4 в сравнении с клонами 22С3,  SP142, SP263
	Аннотация
	Как цитировать:

	Assessment of the level of PD-L1 protein expression on gastric cancer material using the new clone  PBM-1A4 and comparison with clones 22C3, SP142, SP263
	Abstract
	To cite this article:

	使用新克隆PBM-1A4与克隆22C3、SP142、SP263比较评估胃癌材料上PD-L1蛋白的表达水平
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Возможности инновационных педагогических технологий в модернизации преподавания морфологических дисциплин
	Аннотация
	Как цитировать:

	Innovative pedagogical technologies in the modernized teaching of morphological disciplines
	Abstract
	To cite this article:

	创新教学技术在形态学科现代化教学中的可能性
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Жизнь и научное наследие Якова Львовича Рапопорта: вклад в медицину (к 125-летию со дня рождения)
	Аннотация
	Как цитировать:

	Life and legacy of Yakov Lvovich Rapoport  (on the 125th anniversary of his birth)
	Abstract
	To cite this article:

	Yakov L. Rapoport的生平和科学遗产 （在他出生的125周年纪念日）
	摘要
	To cite this article:
	Об авторах
	Authors’ info

	Patterns in the Evolution of the Conceptual Framework of Histology and Cytology
(17th–21st Centuries)
	ABSTRACT
	To cite this article:

	Закономерности эволюции понятийного аппарата гистологии и цитологии (XVII–XXI вв.)
	АННОТАЦИЯ
	Как цитировать:


	组织学与细胞学概念体系的演变规
律（17—21世纪）
	摘要
	To cite this article:


	Experimental Models of Chronic Wounds
	ABSTRACT
	To cite this article:


	Экспериментальные модели хронических ран
	АННОТАЦИЯ
	Как цитировать:


	慢性创伤的实验模型
	摘要
	To cite this article:


	Functional Morphology of the Bronchial
Mucociliary Transport System in Rats During Postnatal Ontogenesis
	ABSTRACT
	To cite this article:


	Функциональная морфология мукоцилиарной транспортной системы бронхов у крыс в постнатальном онтогенезе
	АННОТАЦИЯ
	Как цитировать:


	大鼠出生后个体发育过程中支气管黏液纤毛清除系统的功能形态学研究
	摘要
	To cite this article:


	Morphometric Parameters of Keratinocyte Proliferation and Apoptosis Following Ascorbic Acid Administration in Radiation-Induced Skin Injury
	ABSTRACT
	To cite this article:


	Морфометрические показатели пролиферации и апоптоза кератиноцитов после введения аскорбиновой кислоты при радиационно-индуцированном повреждении кожи
	АННОТАЦИЯ
	Как цитировать: 


	电离辐射诱导皮肤损伤模型中注射抗坏血酸后角质形成细胞增殖与凋亡的形态计量学指标
	摘要
	To cite this article:


	Effect of Exogenous Melatonin on the Ultrastructure of Hepatocytes in Rats With Experimental Toxic Liver Injury
	ABSTRACT
	To cite this article:


	Влияние экзогенного мелатонина на ультраструктуру гепатоцитов крыс при экспериментальном токсическом
повреждении
	АННОТАЦИЯ
	Как цитировать:


	外源性褪黑素对四氯化碳致毒损伤时大鼠肝细胞超微结构的影响
	摘要
	To cite this article:


	Biocompatibility of Barium-Doped Dicalcium Phosphate Dihydrate Obtained via Low-Temperature Synthesis for Use in Regenerative Medicine
	ABSTRACT
	To cite this article:


	Биосовместимость полученного низкотемпературным синтезом и легированного катионами бария дикальцийфосфат дигидрата для применения в регенеративной медицине
	АННОТАЦИЯ
	Как цитировать:


	用于再生医学的低温合成钡离子掺杂二水磷酸氢钙的生物相容性研究
	摘要
	To cite this article:


	Trends in Teaching Human Anatomy
in Russian Medical Universities Based
on Publications from 2015 to 2024
	ABSTRACT
	To cite this article:


	Тенденции преподавания анатомии человека в медицинских вузах России
по данным публикаций за 2015–2024 годы
	Аннотация
	Как цитировать:


	2015–2024年俄罗斯医科大学人体解剖学教学趋势：基于学术出版物的数据
	摘要
	To cite this article:


	Report on the 9th All-Russian Congress
of the Scientific Medical Society of Anatomists, Histologists, and Embryologists of Russia
(May 28–30, 2025, Orenburg)
	ABSTRACT
	To cite this article:


	Отчёт о IX Всероссийском съезде
Научного медицинского общества анатомов, гистологов и эмбриологов России
(28–30 мая 2025 года, Оренбург)
	АННОТАЦИЯ
	Как цитировать:


	The Scientific Medical Society of Anatomists, Histologists, and Embryologists of Russia
 第九届代表大会报告（2025年5月28—30日，
奥伦堡）
	摘要
	To cite this article:




