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JURISPRUDENCE
THE SUBJECT AS A CONSTITUTIVE ELEMENT OF THE CRIME OF HUMAN CLONING
Pislaru L.

Abstract

PhD student at the Institute of Legal, Political
and Sociological Research, Republic of Moldova
https://doi.org/10.5281/zenodo.7808591

This paper includs information about subject as a constitutive elements of the crime of human cloning, a
crime against human genome. The author tries to identify the circle of person who could committ the crime of
human cloning. Also, the author analyzes whether the legal entity could be subject to the crime of cloning of the
human cloning crime. Finally, the author tries to determine the status of human clones.

Keywords: human genome, genetic manipulations, human cloning, subject of crime.

Introduction. According to the Universal Decla-
ration on the Human Genome and Human Rights: ,,the
human genome underlies the fundamental unity of all
members of the human family, as well as the recogni-
tion of their inherent dignity and diversity. In a sym-
bolic sense, it is the heritage of humanity”.*

Intensive research into the structures that make up
the hereditary material granted possibilities for scien-
tists to intervene in the human genome and carry out
genetic manipulations.

At the same time, these researches opened the way
for committing antisocial acts and crimes against hu-
manity, against the life and health of the person (like
human cloning, etc.).

One of the crimes that attack the human genome is
human cloning. According to the Additional Protocol
to the Convention for the Protection of Human Rights
and Dignity of the Human Being with regard to the Ap-
plication of Biology and Medicine, on the Prohibition
of Cloning Human Beings: ,,Any intervention seeking
to create a human being genetically identical to another
human being, whether living or dead, is prohibited.”?

In this research, the author aims to identify the cir-
cle to identify the circle of person who could committ
the crime of human cloning. Also, the author analyzes
whether the legal entity could be subject to the crime of
cloning of the human cloning crime. Finally, the author
tries to determine the status of human clones.

Materials used and applied methods.

The author studied and used the international, re-
gional and national normative framework that ensures
the legal protection of human genome, as well as a vast

! Universal Declaration UNESCO on the Human Genome and
Human Rights. 11.11.1997. Available: https://www.
ohchr.org/en/instruments-mechanisms/instruments/univer-
sal-declaration-human-genome-and-human-rights. art.1

2 Additional Protocol to the Convention for the Protection of
Human Rights and Dignity of the Human Being with regard
to the Application of Biology and Medicine, on the Prohibi-
tion of Cloning Human Beings12.01.1998. Art.1(1). Availa-
ble: https://rm.coe.int/168007f2ca

3 BOAGHI, V. Clonarea fiintelor umane: problemi eticd,
morala si juridica. In: Revista Nationala de Drept, 2004, nr.
6, p.52

doctrinal framework in the field of genetics and crimi-
nal law. Also, the author used the following methods
were used: logical, comparative, analysis and synthesis,
systemic.

Results obtained and discussions.

Human cloning is defined as: ,,genetic process by
which identical copies of the same individual can be
obtained."®

In accordance with the provisions of the Addi-
tional Protocol to the Convention for the Protection of
Human Rights and Dignity of the Human Being with
regard to the Application of Biology and Medicine, on
the Prohibition of Cloning Human Beings: ,,(2) For the
purpose of this article, the term human being "genet-
ically identical” to another human being means a hu-
man being sharing with another the same nuclear gene
set.”

In accordance with the provisions of art. 21 (1)
Criminal Code of the Republic of Moldova: "The sub-
ject of the crime is a responsible person, who during the
commission of the crime reached the age established by
law for criminal liability".*

According to the commentary to the Criminal
Code: "the subject of the crime of cloning can be any
responsible physical person who has reached the age of
16, regardless of whether he is a citizen of the Republic
of Moldova, a foreign citizen or a person without citi-
zenship".®

Mandatory signs of the subject of the crime com-
ponent "cloning” are the following: physical person,
responsibility, reaching the age of criminal responsi-
bility.

4 Codul Penal al Republicii Moldova: Nr. 985
din 18.04.2002. in: Monitorul Oficial al Republicii Moldova,
14.04.2009, nr. 72-74. Art.21

SBARBANEAGRA, A., ALECU, GH., BERLIBA, V.,
BUDECLV., CARPOV,T., CUSNIR,V., COJOCARU, R,
MARIT,A., POPOVICLT., ULIANOVSCHI,GH.,
ULIANOVSCHI,X., URSU,N., VOLCINSCHI,V. Codul
penal al Republicii Moldova: Comentariu. Ch.: Editura
Sarmis, 2009, p.310..
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From the text of the provision of art. 144 of the
Criminal Code of the Republic of Moldova, the subject
of the cloning offense can be a physical person. Alt-
hough the Criminal Code of the Republic of Moldova
also provides for the legal entity as the subject of the
crime, it cannot be held liable for committing the
"Cloning" crime.

In accordance with the provisions of art. 3 of Law
no. 200 of 16.07.2010 "Regarding the regime of for-
eigners in the Republic of Moldova", physical persons
can also be foreigners, who are defined as "a person
who does not hold the citizenship of the Republic of
Moldova or who is stateless (who is neither a citizen of
the Republic of Moldova and does not have evidence
that he possesses the citizenship of another state)".®

According to art. 11 (2) Criminal Code of the Re-
public of Moldova: "Citizens and stateless persons,
who live permanently on the territory of the Republic
of Moldova and have committed crimes outside the
borders of the Republic of Moldova, bear criminal lia-
bility in accordance with the Criminal Code."

Foreign citizens and persons without citizenship,
who do not live permanently on the territory of the Re-
public, may be held liable on the territory of the Repub-
lic of Moldova and bear criminal liability in accordance
with the Criminal Code for committing crimes against
the peace and security of mankind and other crimes,
provided for by international agreements, one of the
parties to which is the Republic of Moldova, if they
have not been subject to punishment in a foreign state’.

Diplomatic representatives of foreign states and
other persons who benefit from diplomatic immunity
do not fall under the action of the criminal law of the
Republic of Moldova. Immunity, in the case of the
crime of cloning, implies the exclusion of the nomi-
nated persons from the action of the criminal jurisdic-
tion of the state of residence.

The basis of criminal immunity resides in the pro-
visions of the Vienna Conventions on Diplomatic Re-
lations (1961) and Consular Relations (1963), ratified
by the Republic of Moldova, and extends to the diplo-
matic corps, consuls, members of their families, etc. ,
but only if they are in the exercise of the function. Lead-
ers of special missions and state delegations to bilateral
negotiations, international conferences, as well as
members of delegations, advisors, experts, etc. benefit
from criminal immunity.

In our state, certain categories of citizens benefit
from immunity: the President of the country, members
of the Parliament, parliamentary lawyers, etc.

6 Legea RM ,,Privind regimul striinilor in Republica Mol-
dova”: nr. 200 din 16.10.2010. fn: Monitorul Oficial al Re-
publicii Moldova.2010, Nr. 179-181 art. 610.

7 Codul Penal al Republicii Moldova: Nr. 985
din 18.04.2002. in: Monitorul Oficial al Republicii Moldova,
14.04.2009, nr. 72-74. Art.11

8 Codul Penal al Republicii Moldova: Nr. 985
din 18.04.2002. in: Monitorul Oficial al Republicii Moldova,
14.04.2009, nr. 72-74. Art.22

9 Codul Penal al Republicii Moldova: Nr. 985
din 18.04.2002. in: Monitorul Oficial al Republicii Moldova,
14.04.2009, nr. 72-74. Art.21

In order to be held criminally liable, the physical
person must meet several conditions provided by law.
Firstly, the the physical person must be responsible. In
accordance with art. 22 CP of the Republic of Moldova:
"responsibility is the psychological state of the person
who has the ability to understand the prejudicial char-
acter of the act, as well as the ability to manifest his will
and direct his actions".® Secondly, the physical person
must be of age to be held criminally liable for commit-
ting this crime. In accordance with art. 21(1) CP of the
Republic of Moldova: "responsible physical persons
who, at the time of committing the crime, have reached
the age of 16 are liable to criminal liability".°

The direct active subject (author) of the examined
crime can be any physical person, because for the ex-
istence of the crime, the law does not require that the
author must be a qualified person, that is, have some
quality or fulfill some condition. In this context, some
authors consider that the author of the crime can only
be a person with a high degree of scientific training in
the field of genetics and related sciences.®

The author V. Boaghi, whose opinion we adhere
to, believes that: "in the case of cloning, the subject is
special, possessing certain specific qualities, such as:
scientific worker, doctor, researcher, i.e. the person
who works in this direction" !

The author V. Manea mentions that: "the signs,
which characterize the special author, reflect his pro-
fession and occupation. This must be a person who pos-
sesses knowledge in the field of genetics, molecular bi-
ology, reproductive medicine (scientists, collaborators
of scientific research institutions, laboratory workers,
etc.)".1?

Authors A.H. AGsmmesa, XXymamesa, A.T. con-
siders that the crime can be committed only by a special
subject active in the biomedical field, who, in addition
to appropriate studies in the medical or biological field,
also possesses a high level of qualification in the scien-
tific field.*®

Starting from the above, we consider that the
crime of cloning could only be committed by a dedi-
cated person - a specialist in the fields of genetics or
other related fields, able to achieve the objective side,
namely the creation of a human being through cloning.
As a result, apart from the mandatory signs provided by
the legislation, the respective type of crimes requires
the existence of a special subject as an author (co-au-
thor). The general subject (or general subjects) can have
the role of co-participants.

The position stated above also emerges from the
analysis of the regulations related to applied research in

10 DUNGAN, P. Reglementiri in noul Cod penal al
Romaniei. Crime si delicate privind manipularea genetica. in:
Revista de stiinte penale: Anuarul. 2016. pp.142-149.

1 BOAGHI V. Reflectiri juridico-penale privind infractiunea
de clonare. In: Revista Nationald de Drept, 2007, nr. 6, p.83.
2 MANEA V. Unele aspecte privind problematica analizei
juridico-penale a clonarii. In: Administrarea publica, nr. 3,
2004, p.159.

13 ABBIIIEBA, A.H., )KYMAIIIEBA, A.T. CoBepIeHCTBO-
BaHMe 3aKkoHoAaTenbcTBa PK 06 0TBeTCTBEHHOCTH 32 YroJI0B-
HbIE TIPaBOHAPYIICHHUS IPOTHUB YECTH U JOCTOUHCTBA JINYHO-
cru. [citat 25.01.22]. Disponibil: http:// www.rusnauka.com/
33 _IAN_2015/Pravo/5_199581.doc.htm
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the field of genetics and microbiology. Acording the
provisions of point 4 of the Regulation of the Ministry
of Health "Regarding the manner of issuing licenses for
conducting applied research in the field of genetics and
microbiology in the Republic of Moldova", which es-
tablishes the circle of persons who can carry out re-
search in the field of genetics and/or microbiology
namely:"- holders of a diploma, certificate or certificate
issued by a higher or secondary education institution in
the respective specialty from the Republic of Moldova
or abroad, in the volume and nomenclature, which de-
pends on the post-graduate training in the established
manner; - work experience of at least 5 years in this
field; - at least category Il professional qualification in
the field of genetics and/or microbiology."'* According
to point 9 of the Regulation on the provision of medi-
cally assisted human reproduction services, approved
by Order of the Ministry of Health of Republic of Mol-
dova no. 149 of 23.02.2017: "the medical institution
will have the following specialists specializing in per-
forming medically assisted human reproduction tech-
niques: gynecologist, urologist/specialization in an-
drology, imaging doctor, embryologist, anesthesiolo-
gist, medical assistant to the anesthesiologist, nurse
medical".®®

Analyzing the provisions of the nominated norma-
tive acts, we find that the circle of people who can com-
mit the crime of cloning is quite narrow, and the author,
or at least one of the authors, must be a special subject.

In the opinion of the author A.1.Trusov, to which
we adhere: "human cloning can be carried out by a plu-
rality of active subjects (co-authors, instigators, accom-
plices). Most of the time, this type of crime involves co-
participation, with a strict division of roles. It would be
impossible to commit this crime without the participa-
tion of people with experience in the field of molecular
genetics or in another field of genetics (transplantology,
biological weapons, etc.). Likewise, it would be diffi-
cult (practically impossible) to achieve the criminal
purpose without adequate funding of such activities. At
the same time, these crimes require detailed preparation
and cannot be committed spontaneously or in a state of
affect, etc. As a result, these crimes involve the partici-
pation of a group of people, an organized gang, or even
a criminal association”.'®

In the opinion of the author V. Manea: "the form
of participation in this case is complex (art. 43, art. 45
of the Criminal Code of the Republic of Moldova), that
is, the participants contribute to the commission of the
crime as author, organizer, instigator and accomplice".
At the same time, the author admits the intervention of

14Regulamentul Ministerul Sanatatii al Republicii Moldova
”Cu privire la modul de eliberare a licentelor pentru
desfagurarea cercetarilor aplicate in domeniul geneticii si
microbiologiei in Republica Moldova”: Nr. RMS902/2000
din 09.02.2000. in: Monitorul Oficial al Republicii Moldova,
2000, Nr. 054,

15 Regulamentul ,,Cu privire la acordarea serviciilor de repro-
ducere umana asistata medical”, aprobat prin Ordinul Minis-
terului Sanatatii nr. 149 din 23.02.2017. [citat 24.01.22]. Dis-
ponibil:  https://msmps.gov.md/sites/ default/files/ legis-
latie/regulament_reproducere_umana_anexa_1.pdf

16 TPYCOB, A. U. KpUMHHOIOTHYECKHE U yTOIOBHO-IPABO-
BBIC ACIIEKTHI IIPEIYIIPEKACHUS TPECTYIICHUIT, CBI3aHHBIX C

the participants both through "intellectual complicity
(for example, the consultation of the specialist in the
field of genetics, molecular biology, obstetrics, etc.)
and through physical complicity (for example, the con-
sent of the chief physician of the medical institution to
use the room operations, hospital lounges)".1’

At the same time, | do not agree with the opinion
of the nominated author, regarding the fact that: “the
objective side would always be executed by two or
more authors, who can perform the most diverse ac-
tions of the objective part of the composition by virtue
of the special character of this activities, the mandatory
possession of special knowledge and skills". We con-
sider that the crime can be also executed by a single
perpetrator.

The Criminal Code of the Republic of Moldova
does not provide for the criminal liability of the legal
entity for committing the crime of human cloning. De
facto, however, the active subject of the analyzed crime
could also be the legal entity. Analyzing the provisions
of art.1 of the Regulation "Regarding the granting of
medically assisted human reproduction services", ap-
proved by Order of the Ministry of Health no. 149 of
23.02.2017, we note that: "medically assisted human
reproduction services can be granted by medical insti-
tutions providing health services of reproduction, au-
thorized and licensed for this type of activity, according
to the legislation in force (hereinafter the medical insti-
tutions)". Acording to the provisions of art. 56, 58 of
the nominated Regulation: "monitoring and reporting
bodies of the above-mentioned activities are the Na-
tional Transplant Agency and the Center for Reproduc-
tive Health and Medical Genetics within the Mother
and Child Institute."!®

According to point 3 of the Regulation of the Min-
istry of Health of the Republic of Moldova "Regarding
the manner of issuing licenses for conducting applied
research in the field of genetics and microbiology in the
Republic of Moldova™: "the right to a license belongs
to physical and legal persons, both domestic and for-
eign, registered as a subject of the entrepreneurial ac-
tivity in the Republic of Moldova in the manner estab-
lished by the legislation, provided that the staff with ge-
netic and/or microbiological activity meets the
requirements provided for in point (4), is provided with
reagents and certified biological preparations, and in
the premises provided for the activity genetic and/or
microbiological, all the necessary conditions have been
created according to the health legislation in force for
this type of activity."*®

UCIIOJIb30BaHUEM  OMOTEXHOJIOTHIA:
Hayk. M., 2011. p. 76

7 MANEA,V. Unele aspecte privind problematica analizei
juridico-penale a clondrii. in: Administrarea publica, nr. 3,
2004, p.154.

18 Regulamentul ,,Cu privire la acordarea serviciilor de repro-
ducere umana asistata medical”, aprobat prin Ordinul Minis-
terului Sanatatii nr. 149 din 23.02.2017. [citat 24.01.22]. Dis-
ponibil:  https://msmps.gov.md/sites/ default/files/ legis-
latie/regulament_reproducere_umana_anexa_1.pdf

19 Regulamentul Ministerul Sanatitii ,,Cu privire la modul de
eliberare a licentelor pentru desfagurarea cercetarilor aplicate

IMC. KaH[A. OpHI.
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Analyzing the nominated provisions, we find that
the subject of the cloning offense could be autochtho-
nous and foreign physical and legal persons, registered
as subjects of entrepreneurial activity in the Republic
of Moldova, in the manner established by the legisla-
tion, who have a license in the field of genetics and mi-
crobiology. In the sense of the above-mentioned rules,
it is not considered any physical person, but specifically
the physical person whose entrepreneurial activity is
registered and has obtained a license for this type of ac-
tivity. The law on entrepreneurship and enterprises pro-
vides for several forms of entrepreneurial activity with
the status of a physical person: sole proprietorship, joint
venture, limited partnership.?

Apart from the nominated regulations, there are
public legal entities, which carry out activities in the
field of genetics and microbiology, which in the legis-
lation of other countries cannot be the subject of the re-
spective crime. In the context of the above, according
to the provisions of the Criminal Code of Romania, in
the 2004 version, was established the liability of legal
entities for committing crimes and misdemeanors re-
garding genetic manipulation, including: “the crime of
altering the human genome” (art. 193), "the use of en-
gineering genetics to produce biological weapons or
other weapons of mass extermination™ (art. 194), “the
creation of human embryos for purposes other than pro-
creation and the creation, by cloning, of a human being
genetically identical to another human being, living or
dead" (art. 195). According to the provisions of art. 197
of the Criminal Code of Romania "Sanctioning of the
legal entity”, the legal entity is sanctioned for the of-
fenses provided for in this chapter.?

The Romanian law "For the prohibition of cloning
and applications of biomedicine that violate human
rights and human dignity" additionally provides: "the
legal dissolution of legal entities under private law that
- through their declared or undeclared activities - vio-
late the provisions of this law, from the date of their
definitive stay of the court decision of conviction, after
the exhaustion of appeals.”?? We note that the text of
the law cannot be extended to public legal entities.

Starting from the above, we consider it necessary
to complete the Criminal Code of the Republic of Mol-
dova with provisions for establishing the liability of the
legal entity.

Speaking about the subject of the crime of cloning,
it is necessary to determine who is the passive subject
or victim of this prejudicial act.

Analyzing the passive subject of the cloning
crime, it is necessary to appreciate what is the quality

in domeniul geneticii i microbiologiei in Republica Mol-
dova”: Nr. RMS902/2000 din 09.02.2000. in: Monitorul Ofi-
cial al Republicii Moldova, 2000, Nr. 054.

20 | egea RM ,,Cu privire la antreprenoriat si intreprinderi”:
Nr. 845 din 03-01-1992. in: Monitorul Parlamentului, 1994,
Nr. 2, art. 14-16.

21 Sanctionarea persoanei juridice. Extras din Codul Penal al
Romaniei. [citat 25.01.22]. Disponibil: https://legeS.ro/Gra-
tuit/gu3dgobt/art-197-sanctionarea-persoanei-juridice-codul-
penal?dp=gi2tcnbvgg4ds

22 Legea Roméniei ,Pentru interzicerea clondrii si a
aplicatiilor biomedicinii care incalca drepturile omului si

of the clone. Is the clone merely the product of the clon-
ing process, the material consequence of the crime, or
is it a passive subject or victim of the crime.

Some authors consider the clone as a passive sub-
ject of the crime, because the harm done to it consists
in its creation, a fact by which a possible injury is
brought to its human dignity (it can be subject to the
opprobrium of society due to the fact that it is stigma-
tized by its birth; subjection to possible experiments,
etc.).®

The clone cannot be treated as a mere product of
the crime of cloning. The clone represents a human be-
ing, with all the rights and freedoms that flow from that
capacity. At the same time, a lot of issues related to the
legal status of the clone remain unclear: if it will have
the quality of a citizen, how will it be identified, how
will established its paternity and filiation, its patrimo-
nial rights, etc.

We consider the human clone to be a victim of
crime of human cloning. By the fact of creation, the
clone is harmed, manifested by the damage to dignity
and genetic individuality. The author A. Barbaneagra
mentions that “the members of a clone are genetically
identical, have the same genotype or phenotype, that is,
all individuals show the same genetic information: size,
behavior, shape, color, physiological functions, chemi-
cal composition, internal and external structure, micro-
scopic structure and macroscopic, etc."?

The Romanian author P. Dungan believes that the
passive subject of the crime is the human collective
subject to the threat of illegally creating human em-
bryos for purposes other than procreation, as well as
creating by cloning a human being genetically identical
to another human being, living or dead.®

According to the author V. Manea: "the crime of
cloning damages, first of all, the society which cannot
be qualified as an object or as a victim. If the respective
crime causes physical and moral damage to the person
(surrogate mother), she can be recognized as a victim
(art. 59 of the Code of Criminal Procedure of the Re-
public of Moldova)". The author argues that she cannot
be qualified as a participant in the crime, given the fact
that the legislation of the Republic of Moldova grants
the woman the right to decide for herself the issue re-
garding maternity - art. 32 of the Law "On health pro-
tection" no. 411-XI11 of 28. 03.1995.2°

Carrying out a review of the opinions presented in
the specialized literature, the passive subject or victim
of this kind of crimes can be not only the physical per-
son (clone, surrogate mother, etc.), but the human com-
munity itself, the human species, its future. The number
of victims of the cloning crime can be high, starting
demnitatea umana”.[citat 25.01.21]. Disponibil:
http://www.senat.ro/ Legis/PDF/2010/10L464FS.pdf.

# MUTU, M. Aspecte generale privind clonarea fiintei
umane. In: Revista Nationala de Drept, 2004, nr. 1, p.22

24 BARBANEAGRA, A. Clonarea fiintelor umane. in:
Revista Nationald de Drept, 2005, Nr.11, pp.8-15

% DUNGAN, P. Reglementiri in noul Cod penal al
Romaniei. Crime si delicate privind manipularea genetica. In:
Revista de stiinte penale: Anuarul. 2016. pp.142-149.

% MANEA V. Unele aspecte privind problematica analizei

juridico-penale a clondrii. in: Administrarea publica, nr. 3,
2004, p.154.


http://www.senat.ro/
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from the risks of cloning, which can generate the for-
mation of a population of individuals who could suffer
from the same diseases or malformations, and a single
virus could exterminate the entire population. At the
same time, establishing the number of victims of the
crime of human cloning will be a difficult process, be-
cause concrete measures are required to assess the im-
pact of these facts on the environment, on individuals
and on society as a whole.

Concluzions

1. The subject of the crime of cloning can be any
responsible physical person who has reached the age of
16, regardless of whether he is a citizen of the Republic
of Moldova, a foreign citizen or a person without citi-
zenship.

2. The crime of human cloning could be com-
mited by a special subject (perpetrator), as a result, the
incriminating text need to be modified, in the sense of
introducing the aggravating factor that would regulate
the criminal liability of the special subject or the com-
mission of this crime with the use of the service situa-
tion.

3. The legal person may be subject to the crime
of cloning, as a result it is necessary to amend and sup-
plement the Criminal Code of the Republic of Mol-
dova, in the sense of establishing the liability of the le-
gal entity.

4. The clone is one of the passive subjects of the
crime, however the passive subject or victim of this
kind of crimes can be not only the physical person
(clone, surrogate mother, etc.), but the human commu-
nity itself, the human species, its future.
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The presented data of a clinical examination of 22 patients with pain dysfunction syndrome of the temporo-
mandibular joint (TMJ) indicate that in 30.8% of them the cause of the pathology is a violation of functional
occlusion. The treatment of such patients is complex, phased and includes drug therapy, physiotherapy, orthopedic
methods: treatment with caps, selective grinding of teeth, rational prosthetics.

Keywords: TMJ dysfunctions, functional occlusion.

Occlusal disorders are of great importance in the
etiology and pathogenesis of the syndrome of TMJ dys-
function from incongruent articular surfaces, the con-
nection is unstable. Occlusion is a stabilizing factor
next to the intraarticular disc, ligamentous-capsular ap-
paratus, and muscular corset - multiple, symmetrical,
point fissure-hilly closure of the dentition[3,4]. There-
fore, any violation of functional occlusion can lead to
negative changes in the functional state of the mastica-
tory muscles, dispositions of the lower jaw, and rela-
tionships and anatomical safety of its elements [1,2]. It
is obvious that the combination of endocrine and psy-
cho-emotional pathologies that affect the level of adap-
tive capabilities of the body to adverse conditions, vio-
lations of functional occlusion, are the trigger for the
development of the TMJ pain dysfunction syndrome.

Purpose of the study: based on the data of anam-
nesis and clinical and laboratory studies of patients, to
establish the causes leading to the appearance of occlu-
sion-articulation syndrome of TMJ dysfunction and to
outline a set of orthopedic dental measures for the treat-
ment of the above pathology.

Material and research methods. The clinical ex-
amination covered

collection of complaints and anamnesis, as well as
a detailed functional examination - a review of the face,
cephalometry, checking the mobility of the lower jaw,
palpation of the masticatory muscles, clinical examina-
tion of occlusion. For a more detailed examination of
the nature of the closure of the dentition in the position
of habitual occlusion, anterior and lateral, the features
of articulation were studied on diagnostic models of the
jaws in an articulator debugged for individual work.

Results and discussion. 22 patients (14 women, 8
men) aged 20 to 50 years with symptoms of TMJ dys-
function were asked to the clinic of orthopedic dentistry
for medical help and were clinically examined. Pain
syndrome of varying strength forced the patients to
seek help. Patients complained of constant, constricted
or boring one- or two-sided pain in the parotid-masti-
catory area with irradiation in the temple, jaw, teeth,
cheekbones, headaches, pain in the ears. As a rule, pa-
tients were emotionally excited, seeking help - they
were nervous, crying, emotionally portraying their feel-
ings. On examination of 26 (22) patients with TMJ pain
dysfunction syndrome, functional occlusion disorders
were found in 6 individuals (27.27%) due to: - in-
creased abrasion of hard tissues teeth against the back-
ground of parafunctional activity of masticatory mus-
cles, which led to a loss of occlusal height, the appear-
ance of unstable occlusal contacts in the position of the
central ratio, supracontacts during laterotrusive, protru-
sion movements of the lower jaw;

- deformations of the occlusal surface of the den-
tition due to carious destruction and partial loss of teeth.
Disturbances in articulatory balance led to the move-
ment of teeth towards the existing defects, and there-
fore, to the appearance of supracontacts in centric and
eccentric occlusions;

- errors in the process of orthopedic treatment,
namely: fixation on prostheses of the previous usual
forced position of the jaws, formed as a result of viola-
tions of functional occlusion and disposition of the
lower jaw that existed before prosthetics; incorrect for-
mation of the occlusal surface of artificial crowns and
bridges, the appearance of unstable occlusion, su-
pracontacts;
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- errors of orthodontic treatment. The change in
occlusal relationships led to mandibular dispositions
and intra-articular disorders.

Patients were treated in several stages. At the first
stage, the pain syndrome was eliminated by creating
conditions for relaxing the masticatory muscles. To
eliminate the pain syndrome, a complex of therapeutic
measures was used: medication, physiotherapy and
treatment with caps. Non-steroidal anti-inflammatory
and analgesics (Meloxicam, Ketanov) were prescribed,
including in the form of ointment dressings in the pa-
rotid-masticatory area based on ibuprofen, butadione.
As part of the complex therapy, calcium, iron, vitamins
of group B, C, folic acid were prescribed, which affect
the metabolic processes of nerve and muscle cells,
eliminate induration and muscle soreness, and reduce
the irritability of trigger points. Sedative drugs were
prescribed to relieve psycho-emotional stress and im-
prove sleep vegetable origin. Physiotherapeutic proce-
dures included massage, myogymnastics, pulsed cur-
rent, electro-, ultraphonophoresis for 10-15 procedures.
To relax the muscles, deprogramming their work at the
first stage, relaxation plates with clamp fixation and a
bite pad behind the upper incisors were used. The bite
pad behind the upper incisors was in contact with the
lower incisors, creating deocclusion of the lateral teeth
by 1-2 mm, which helped to turn off the effect of the
supracontacts of the contacts on the forced position of
the lower jaw, relax the muscles and self-center the ar-
ticular heads in the articular fossae. It was recom-
mended to wear the plate for two weeks (to avoid pro-
trusion of the lateral teeth), constantly, always at night.
The plate was corrected after 1, 3 days, 1, 2 weeks. Pa-
tients indicated a weakening of pain and tension in the
masticatory muscles after a few days. At the second
stage, the central ratio of the jaws was determined and
fixed. After the pain syndrome was relieved, it became
possible to find and fix the “healing, comfortable” po-
sition of the lower jaw for the TMJ, which does not de-
pend on the existing occlusal contacts, but is limited by
the anatomical shape of the TMJ, its connected-capsu-
lar apparatus. To determine the central ratio, manual
techniques were used, including the orientation of the
lower jaw during swallowing movements. To fix the
central ratio, bite plates made of refractory wax were
used, thermoplastic plates, occlusal A - silicone, and in
the absence of a large number of teeth - hard bases with
wax bite rollers. At the third stage, the lower jaw was
fixed in a "treatment” position using stabilizing, repo-
sitioning caps. Determining and fixing the central ratio
of the jaw model was carefully studied in the articula-
tor, planned and carried out selective teeth polishing,
burl structures were made. Stabilizing caps covered the
occlusal surface of all teeth and provided point contact
only with the supporting tubercles of the opposite jaw.

The anterior teeth were in contact with the cap
only when the teeth were strongly compressed. In the
area of the lateral teeth, the cap had an occlusal thick-
ness of 1.5-2 mm. On the mouthguard, "fangs guid-
ance" was created with laterotrusion contacts, incisors
with protrusion movements of the lower jaw, while ex-
cluding contacts of the lateral teeth. Such structural fea-
tures of the stabilizing splints contributed to muscle re-
laxation and self-centering of the articular heads in the
physiological position. According to the integrity of the
dentition, the mouthguards were mainly made for the

lower jaw, since it had advantages in aesthetics, pho-
netics, and was easier to manufacture. In the absence of
teeth on one jaw, the mouthguard was installed on the
jaw with defects in the dentition, while it took the form
of a mouthguard-prosthesis. Quite often, the choice of
jaw for the installation of a mouth guard depended on
the inclination of the upper incisors. Along their vestib-
ular edge, an inclined mouthguard was installed on the
upper jaw, which made it possible to reproduce a func-
tional surface on the mouthguard and provide an effec-
tive sagittal incisive path with a gentle start of move-
ment of the lower incisors along the palatal surface of
the upper jaws and deocclusion of the lateral teeth. Due
to the sheer or retrusion position of the upper incisors,
the mouthguard was installed on the lower jaw with ob-
ligatory grinding of the vestibular-cutting edge of the
mouthguard in the area of the lower incisors to prevent
the appearance of supracontacts during protrusion
movements of the lower jaw. 6 months. For disposi-
tions of the lower jaw, repositioning caps with deep im-
prints of antagonist teeth on the occlusal surface were
used, which made it possible to keep the lower jaw in
the “treatment” position. occlusal relationships in both
centric and eccentric occlusions. Often, the final pros-
thesis was preceded by temporary structures, on which
the occlusal relationships were corrected. The prosthe-
ses were made using semi-adjustable articulators, mak-
ing it possible to set the position of the upper jaw and
reproduce the movements of the lower jaw, identical to
those in the patient.

Conclusions

1. According to our observations, functional oc-
clusion disorders were found in about 30.8% of patients
with TMJ pain dysfunction syndrome.

2. The cause of violations of occlusal relationships
is the pathological processes of the dentition, their mor-
phological and functional complications, as well as iat-
rogenic factors

3. Violation of functional occlusion on the endo-
crine and background background. psycho-emotional
pathology lead to the emergence of a syndrome of pain
dysfunction of the TMJ.

4. Treatment of patients with occlusion-articula-
tion syndrome of TMJ dysfunction should be compre-
hensive, multi-stage and include drug therapy, physio-
therapy, treatment with caps to normalize occlusal re-
lationships and the functional state of masticatory
muscles, rational prosthetics
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Abstract

The article cites two causes of osteoarthritis/osteoarthrosis: hereditary predisposition (inheritance of a defect
in the structure of articular cartilage) and excessive microtraumatization of the joint (for example, with excess
body weight).

External and internal factors that contribute to the development of primary and secondary osteoarthritis are
indicated. Attention is focused on such causes of secondary osteoarthritis as joint injuries, endocrine diseases
(diabetes, acromegaly, etc.), metabolic disorders (hemochromatosis, gout), joint diseases (rheumatoid arthritis,
infectious arthritis and other inflammatory joint diseases), as they are characterized by degeneration previously
changed articular cartilage. The effectiveness of physical exercises at home, aerobic and isokinetic exercises,
which are aimed at strengthening the quadriceps muscle of the thigh, is shown, as it significantly reduces joint
pain. The mechanism of inflammation in knee joint injury and the method of influencing such a contracture are
revealed. It is emphasized that a properly organized program of therapeutic gymnastics, cycling and aerobics are
effective mechanisms in rehabilitation programs. A description of the stages of the "aggressive" rehabilitation
program is given.

Anomauisn

Y ecmammi nagooumvucsi 06i npuvuny suHUKHEHHs ocmeoapmpumylocmeoapmpo3y: ye cnadkoea CXuibHiCmb
(vcnaokysanns Odeghexmy cmpykmypu cyeno6o6o2o Xxpsiya) ma HAOMIPHA MIKPOMpPAGMAmMu3ayis cyenoda
(ranpuknao, npu Hadruwikosit maci mina).

Brasyromvca 306uiwni ma eHympiwini pakmopu, aKi cnpusitoms po36UMKY NeP8UHHO20 Md SMOPUHHO2O
ocmeoapmpo3sy. Yeaza KOHYEHMPYEMbCL HA MAKUX NPUYUHAX 8MOPUHHUX OCIMeoapmpo3ie K mpagmu cyanoba,
EeHOOKPUHHI 3aX80PI06anHs (YyKposuil diabem, akpomezanis ma iH.), MemaboniuHi NOPYULeHHs (2eMOXPOMAMO3,
nodazpa), 3axe0prosants cyenodie (pesmamoionuti apmpum, iHQeKyiuni apmpumuy ma iHwi 3anaibHi 3aX60-
plosanms cyenobis), OCKiIbKU BOHU XaApaKmepuzyiomvcs 0e2eHepayicio nonepeonbo 3MIHeH020 Cyei0008020
xpawa. Tloxasano eghexmugnicmo Pizuunux 6nPas y OOMAWHIX yMOBax, aepoOHUX U i30KIHEMUYHUX 6NPAs, KL
HANpaeneHi Ha 3MIYHEHHS YOMUPLOX2008020 M 34 CMeSHA, OCKIIbKU NPU YbOMY 3HAYHO 3MEHWYEMbCA Oilb Y
cyenobax. Poskpusaemvcsa mexanizm 3ananenns npu mpasmi KOAHHO20 €yenodba ma cnocio niugy Ha maxy KOH-
mpakmypy. Iliokpecaoemuvcs, wo npaguibHO 0PeaHiz08aHa NPOSPama HiKy8aIbHOL 2IMHACMUKY, 130U HA 6€10CU-
nedi genoaepobiku € dicgumu mexanizmamu y peabinimayiunux npoepamax. Haoano xapaxmepucmuxy emanis
nPoBedeHHs «aspecueHoiy npospamu peabirimayii.

Keywords: osteoarthritis/osteoarthrosis, etiology, pathogenesis, physical therapy, rehabilitation.
Knrouoei cnosa: ocmeoapmpum/ocmeoapmpo3s, emionoeis, namozenes, Qisuuna mepanis, peabirimayis.

OcTeoapTpo3 — Ie TeTeporeHHa TIpyna 3axBo-  O10JOTIYHMMH, MOPQOJOTIYHUMH U KIIIHIYHUMH TPO-
pioBaHb pi3HOI eTiojiorii, ame 3 TOAIOHMMH  SIBAMHM i HACHIJIKaMH, B OCHOBI SIKHX JIS)KUTh YPaXKCHHS
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BCiX KOMITOHEHTIB Cyrjo0a, HacaMIepes Xpsiia, a Ta-
KOX CYOXOHIpiaIbHOT KICTKH, CHHOBIaJbHOI 000-
JIOHKH, 3B'A30K, KalCyJH 1 MEPUapTHKYJISIPHUX M'SI31B
[1, 2]. do nedbopmaii i qucdyHKIIT nepeBaXKHO ONOp-
HUX CyrJo0iB (KOJIHHUX, Ta30CTETHOBUX, TOMIIKOBO-
CTONHHUX) NMPU3BOJUTH MEXaHIYHE MEPEeBaHTAKCHHS 1
MOPYIIEHHS! CYTJI000BHX IOBEpXOHb. OCTE0apTpPO3 €
HaWMOMIMPEHIIINM 3aXBOPIOBaHHSAM CYIJI00iB i pO3BHU-
BAETHCS YACTIIIE B CTApPIIOMY Bii. € ABi MIPHYUHA BU-
HUKHEHHS IIbOTO 3aXBOPIOBAHHS: II€ CIIaAKOBAa CXMJIb-
HICTh (ycmaakyBaHHS IeeKTy CTPYKTypH CYTI000-
BOTO XpsIlla) Ta HagMipHA MiKpOTpaBMAaTH3AIlis
cyrioba (HampuKIiIa, IpH HaUTAIITKOBIH Maci Tina) [3].

J10 30BHIIIHIX (AaKTOPIB, IO CHPUSIIOTH PO3BUTKY
nepBruHHOTO OA, BiTHOCATH TpaBMH Cyriio0a, He30a-
JIAaHCOBaHE Xap4yBaHHsI, IHTOKCUKaMIi (B T.4. 3JI0BXKH-
BaHHs aJIKOT0JIeM), Tpo¢eciiHi IKiUIMBOCTI (HITpaTH,
COJIi BaXKKMX MeTaliB, repOiluIu TOILIO), epeHeceH1
BipycHi iH¢ekuii. BHYTpilIHIMEM YMHHUKAMHA MOXYTb
OyTH neekTH OyZOBH OTIOPHO-PYXOBOTO arapary i mo-
PYIICHHS CTaTHKH, SIKi BEAyTh JO 3MiHH KOHIPYEHT-
HOCTI CYTJIOOOBHX MOBEPXOHB (IDIOCKOCTOIICTD, JHC-
TUTa3ii, CKOJIi03 XpeOTa), HaIIUIIKOBA Maca Tijla, €HI0-
KpHuHHI TIopyireHHs [4]. Born ¢popMyroTs mepBHHHUI
OA. Bropunauit OA xapaKTepHU3yeThCS JIeTeHEePaIli€ro
MOMEPEIHHO 3MIHEHOTO CYTJ000BOr0 Xpsima. OCHOB-
HUMM IpUYMHaMH BTOpHHHUX OA € TpaBMHU Ccyrio0a,
SHJIOKPHHHI 3aXBOpIOBaHH: (LlyKpoBHUil aiabeT, akpo-
MeraJis Ta iH.), MeTaboIiuHi MOPYyIICHHS (TeMOXpoMa-
TO3, TIOJAarpa), 3axBOPIOBaHHA CyriIo0iB (peBMa-
TOINHUI apTPUT, iIHPEKIiHI ApTPUTH Ta iHIIII 3aTaIBHI
3aXBOPIOBaHHS CyTiI00iB) [5].

JucbamaHc TOPMOHIB B opraHizMi y po3BuTky OA
Ma€ 3HAYCHHS, OCKUIBKH 3MiHIOE MeTaboi3M XpsIIo-
BO1 TKaHIHH. CaMe TOMY Y JKIHOK B TIepioJIi ITOCTMEHO-
nay3u pu3HK po3BUTKY OA pi3Ko 3pocTae.

Haii6inpin xapakTepHUM CHMIITOMOM OCTE0apT-
po3sy (OA) BBaxkaeThcst 01k y cyriio0l pu TpUBaIOMY
CTOSIHHI, X0/1b01, Oiry, sIKuil MpoxoauTh y crnokoi. J{is
KOJIIHHUX CYIJIOOIB XapakTepHUH Oijib, 110 BUHUKAE
npu crycky cxonamu. Ciiii mam’siTaTH, 110 3a pyXoBoi
akTuBHOCTI Yy 8000 KpOKIB Ha JIeHb KOJIHHUH CYyrio0
MOBUHEH aMOpPTU3yBaTu HaBaHTaxkeHHs y 600 000 kr.
Skmo mMaca nopiBHIOE 75 KT, KOJIHHHH Cyriio0 amop-
tn3ye HaBaHTaxXeHHT 900 000 kr. Y 0Ci0, SKi BUKOHY-
IOTh BaXKY (i3WYHY IPaIo, HABAaHTAXKEHHS (Y TOMY
YHUCIi CHOPTCMEHHM), KONIHHWHA CYTI00, HE3BaXKAKOUU
Ha MIIHICTb, MiIJA€THCSA TPAaBMaM i XBOpoOam.

@®i3uuHi BIpaBU MPH LOMY HAA3BHYANHHO BaXK-
JIMBI JIJISL MAIIEHTIB 13 Oy[Ib-5KOK MATOJIOTIE0 KOJiH-
HOTO Cyrio0y, aje y meplry 4epry HeoOXiqHO PeKo-
MEH/yBaTH BHUKIIOUEHHS 13 L[OJICHHOTO PalliOHy MpO-
CTHX BYTJIEBOJIB, PHUCY, IIOKONAAy, KUPHUX COPTIB
M’sica (TBApUHHHHI >KUP PEKOMEHIYETHCSI OOMEXKHTH).

Pesynpratn kinpkox mmpokomacmradbHux PKJ i
METaaHali3iB MPOJAEMOHCTPYBAIH MTO3UTUBHUI BILIHB
pi3HMX HaB4YaNbHUX MeToAMK. Cepen HHUX € podoTH, B
SKAX BUBYAJIACh €PEKTUBHICTH BUKOHAHHS ITAI[ieHTAMHU
Ha OA KOJiHHUX CYyri00iB (i3MYHMX BIPaB y JOMaIll-
HiX yMoBax. BoHu npogeMoHCTpyBaIy 3MEHIICHHS iH-
TEHCHUBOCTI 00JII0 1 moJinmeHHs QyHKIIIOHATBHOI pyX-
JMBOCTI KOJIHHOTO cyrioba [6]. AepobHi Ta i30KiHe-
TUYHI BIIPaBH TaKOX MiATBEPIAMIN CBOIO €(EKTHBHICTh

y modinmeHHi GyHKIii cyriaoba Ta xonp0i, iHTEHCHB-
HOCTIi 60J1E0BOTO cCUHAPOMY [7]. OcobmBe 3HAUEHHS Y
nikyBaHHI OA NPUIINAETHCS 3MILHEHHIO YOTUPBOXIO-
JIOBOTO M’si3a CTETHA, OCKUIbKH BiH 3IIMCHIOE PO3TH-
HaHHS KOJIHHOTrO cyrioba i crabimizye Horo, omHO-
YacHO 3HA4YHO 3MEHINyIo4H Oinb y cyriobax. Cuin
3HATH 1 IaM’SITaTH, 1110 BUKOHYBATH BIPaBU HEOOXiTHO
y TIOJIOKEHHI Jexkaun abo cumsum [8]. XapakrepHUM
JUTS 3amajeHHs a00 TpaBMH KOJHHOTO cyriioda gacTto
€ 3irHyTa HIDKHSA KiHIiBKa. Lle BinOyBaeThCs 3aBISKH
TOMY, IO M’SI3U-3THHAY1 CTETHA MTPH HHOMY (HOPMYIOTh
MOCTIHY 3TUHANBHY KOHTpakTypy. Hms momepe-
IDKCHHS Takoi KOHTPaKTYpH KOPHCHO BHKOHYBATH
BIIPaBY I10 PO3TSTHEHHIO axiIOBOTO CyXOXWLIA. [Iist
3MII[HEHHsI M 5I31B-3TMHAYiB KOJIIHHOTO cyriio0a MoXHa
PEKOMEH/yBaTH TaKy BIPaBY: BUXiTHE TOJIOKECHHS JIe-
a4yl Ha KHBOTi. [IOBIIbHO 3rHHATH Ta PO3TUHATH
HOTH y KOJIIHHHX cyrino6ax. [Ipu npoMy HeoOXinHO 10
TOMIJIKOBOCTOITHUX ~CYIJIOOIB MPUKPIITUTH BaHTaX
(HampuKaz, IIAMIKY 3 BOAOIO — 1 1, a 3 9acoM Heob-
XiTHO 30UIBITyBaTH HaBaHTAXXEHHS, BHKOPHUCTOBYIOUH
TIpUJIaId MEXaHOTEePalrii).

Crin 3ayBaKHTH, IO IIPAaBIIIBHO OpraHi3oBaHa
mporpaMa JIiKyBaJdbHOI TIMHACTHKH € Ji€BUM Me-
XaHI3MOM Y TOJIMIICHHI SKOCT1 )KUTTS namieHTiB. Taky
nporpamy Kpaiie peKOMEHJYBaTH INpH JIETKOMY Iie-
pebdiry OA KONHHHX CYIJIO0iB, OCKUIBKA € MOX-
JIUBICTh 3aCTOCOBYBATH aKTHBHI BIpaBU. [CHYIOTH /iBa
THIIM TaKUX BIIPAB: i30METPUYHI Ta i30TOHI4HI. YMO-
BOI0 BUKOHAHHS 130METPUYHUX BIIPaB € HEpyXoMa
KIiHIIBKA 1 HANPYXXCHHS, TIPH SIKUX BiIOYBa€ThCA PO3-
crmabieHHs pi3HUX Tpym M’s3iB. Lle MoxkHa 3poOuTH
HACTYITHUM YMHOM: JIeKadd Ha CIIMHI, BIEPTUCS CTO-
TIaMH B HEPYXOMUH 00’ €KT 1 HAaNPy>KyBaTH MPOTHIICIKHI
rpynu M’si3iB (M’ sI31B-3THHAYIB Ta M S31B-PO3THHAYIB).
Mo>KHa 3aIpOTIOHYBaTH MPUTUCKATH OOHIIBI KiHITIBKH
HIUTBHO OJIHY A0 OJHOT Mmij pi3HUM KyToM. JlyKe Bax-
JIMBO, 100 HaBYaIM TakUM BOpaBaM (i3uuHi Tepa-
HEBTH, JiKapi (i3uuHOI Ta peabiiTaniiHOT MEeANIMHHY.
[30TOHIUHI BIpaBU MOB’s3aHI 3 AKTHBHUMH PYXaMHU.
BoHM npu3HAYAIOTHCS 3aJEKHO Bix aedopmariii cy-
rI100Yy.

HaBomumo nexinpka IpUKIIaiB BIpaB, SIKi MOXKHA
PEKOMEHIyBaTH JUIsi BUKOHAHHS CAMOCTIHHO B JIOMaIll-
HIX yMOBaxX:

Ilepwa BupaBa 1oJsirae B TOMY, IO JIEXKa4H HA
CTHHI, HEOOXITHO 3ITHYTH HOTHY B KOJIiHAX (BHUXiTHE TO-
JIO)KEHHS), IOTIM OMYCTHTH HOTH Ha IMAJIOTY CIIOYaTKy
BJIIBO, TIOTIM BIPaBO 1 MOBEPHYTHUCS y BUXIJHE MOJIO-
HKEHHSL.

/lpyea BnpaBa BHKOHYETbCS HACTYITHHM HYHHOM:
BUXIJHE IIOJIOKEHHS — JeKaduu Ha cruHl. HeoOximgHo
MiIHATH IpsMy Hory Ha 50-70 cM HaJ IiATI0r 010, HOTIiM
OITyCTHTH, IOBTOPIOBATH 5 pa3iB 13 MOJaIBIIUM 301JIb-
meHHsM 10 10-12 pazis. [loBepHyTHCS Y BUXiZHE IT0-
JIOXKEHHSL.

Tpemsa BUpaBa TOJISITAE B TOMY, IO JISKA4H HA
CIFHI 1 HE BIJPUBAIOYH I’ SITKH BiJ| IiJUTOTH HEOOX1THO
3ICHYTH HOTY y KOJIiHI 1 MATATHYTH IT’ATKY J0 CiTHHII
(MakcHManbHO), TOTIM MTOBEPHYTHUCS y BUXIAHE IOJIO-
xeHHs. [loBToproBatn 3-4 pasu 3 MOJAIBIIUM JOBE-
neHHsM a0 10 i Ginpine pa3iB (BiAMOBITHO 0 caMOIIO-

YyTTH).
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Yemeepma BUpaBa CupsSIMOBYETHCA Ha Te, 100 Jie-
’Kau¥ Ha CIIUHI 3iTHYTH HOTY B KOJIHHOMY CYTJIOO1 i
pyKamMH TNpUTOPHYTH i1 10 JKMBOTA, a IOTIM IOBEp-
HYTHCSL JI0 BHUXIZHOTO TIOJIOKEHHS, IOBTOPIOBATH
MokHa Bif 5 1o 10 pasis.

Binpur iHTeHCUBHI BIpaBU HOBUHHI PEKOMEHTyBa-
THUCSI | BAKOHYBATHUCS i/l HATJISIOM CIICIialicTa, SKUN
X po3po0iIsie IHAMBIAYAIBHO JUIsl KOXKHOT JFIOJMHU.

[opsim i3 TepalmeBTUYHWM BIIPaBaMH PEKOMEH-
JIyETHCSI BUKOPHICTOBYBATH HAKOJIHHUKH IIPH BapyCHIN
nedopmanii, opromeandHi ycrinku. [loxparmeHHs
(hyHKIIOHATFHOI aKTUBHOCTI Cyrino6a, 3MEHIICHHS iH-
TEHCHBHOCTI OOJIIO TOSICHIOETHCS 3MEHIIICHHIM Bapyc-
HOTO MOMEHTY H KOPOTKOCTPOKOBHUM 3HIKEHHSIM
HABaHTaXXCHHS Ha MEIIANLHUM BIJJi KOJIHHOTO CY-
rio0a.

3aBIsSKM PO3BAHTAKCHHIO HIDKHIX KIHIIBOK 1
xpeOTa, a TaKoX 3aBISKH 3MIIHEHHIO M’si3iB (0C00-
JIMBO YOTUPHOXT'OJIOBOTO M'sI3y CTETHA NMPU BUKOHAHHI
BIIPAaBH «TyCs4a X0Ja») TapHHUN pe3yiIbTaT MOXKHA OT-
pUMATH BiJ IUIAaBaHHS.

Karanass Ha Bemocuriemi crpuse 3MIiITHEHHIO
M’sI31B HIOKHBOI KiHIIIBKY, a KOJiHHI CyTI00H HE BiTIy-
BalOTh TOTO HABAaHTA)KCHHS HA CTOIY, SK IIpH OiroBi a6o
mBHUIKIA X0ap0i. HeoOXimHO migkpecauTH 3HaYCHHS
BUCOTH CHIIHHS BelocuIle[a: 00 HOTH Y KOJNIHHHX
cyrno6ax 3ruHaiucs He3HauyHo. ONTHMANIBHOIO IIBH/I-
KICTIO € IIBUAKICTB, sika fopiBHioe 80 00/xB. SIKIIO
micyis 1371 Ha BEJOCHMEOlI Yy KOJIHHHX Cyrio0ax
3’SIBUBCS O1J1b, TO HEOOXIIHO MiAHATH CUAiHHSA. Po3Ta-
IIOBYBaTH CTYIHI Ha TMEIalsaX PEKOMEHIYETHCS
MemianbHO. [lepen 131010 peKOMEHIYEThCS PO3MUHKA
Ta BIPABU HA PO3TATYBAHHS M’ S3iB.

3HaUYeHHS Ma€ TaKoX BenoacpoOlika, ska IMPOBO-
JUTBCS 3 BUKOPUCTAHHSAM CTAIllOHAPHUX BEJIOCHIICIIIB
i MY3HUKY, 3aJI€KHO Bifl TUIY 3aHATTA. TpeHyBaHHS
CHPUSIOTH HE TUTHKHU 301IBIIICHHIO M SI30BO CHIIH 1 BUT-
PHBAJIOCTI, 3HMXKEHHIO JKUPOBOTO 1 30UIBIICHHIO aK-
TUBHOCTI M’SI30BOI'0 KOMIIOHCHTY, & W IOJIIIICHHIO
CepLEBO-CYIUHHOI cucTeMH [9]. 3aCHOBHHUKOM ILIbOTO
merony [Ix. [onnbeprom BuaijieHo 6 BapiaHTIB TeX-
Hiky 13am: 1) 131a cuasuu mo piBHii 10po3i, 2) 131a cu-
JIST9W Bropy, 3) i31a cTossum y MBHIKOMY TeMIi, 4) 131a
BrOpYy, cTostau, 5) cTpubOku, 6) cupuHT. Jnsg ocibd i3
BIIXWJICHHSAMH Yy 30pOB’T pEKOMEHIYETHCS IMEPIIUi
pexuM i3 inTeHcuBHICTIO 40-50 % Bimg 310pOBOT JTFO-
JIUHH 1 HEOOXITHICTIO BUKOPUCTAHHS KapIiOMOHITOpa
Ta iHIHX Cy0’€KTHBHUX METOMIB KOHTPOJIO HABAaHTA-
JKESHHSI.

TpocTiHa BBa)XaeTbesi Jy)XK€ KOPHUCHHUM JO-
MOMDKHUM 3aco0oM. € TIeBHI MpaBuiia BUOOPY TpoO-
crunu. Cepell HUX BaXIIMBOIO 3HAUEHHS HA/IAETHCS
MIITHOCTI, Ha KiHIli TPOCTHHU MTOBHHEH OyTH HaKOHEY-
HHK, caMa TPOCTHHAa NMOBHMHHA OyTH HeBaxkoro. IIpu
X0b601 11 MOTPiIOHO TPUMATH y PYLi, SIKa € MPOTHIIEK-
HOIO JI0 XBOPOI HOTH.

TakuM YHHOM, ICHYIOTH HEPEKOHJMBI JOKa3H
TOTO, 110 HaB4YaHHA HauieHTiB (1A) i ¢i3uuHi BipaBu
(1B) cnpusiioTh 3MEHIIEHHIO BHPa3HOCTI OOJHOBOTO
CHHIIPOMY B KOJIHHHX CyIiio0ax Ta MOJNIMIIYIOTh
¢dyakmioHansHy pyxiauBicTh pu OA. BuxopuctaHus
MPUCTOCYBAHb 1 3MEHIIEHHS] MacH TiJIa € MOMUTLHUMHU
3aX0/IaMH.

Yacto y XipypriyHux MeTOJax JiKyBaHHS BHKO-
PHUCTOBYETHCS apTPOCKOMIYHUI METOJ ayTOILUIACTHY-
HOTO 3aMillleHHs NepeIHbOI XPEecTONnoaiOHOI 3B’ SI3KH
KOJIIHHOTO cyryo0a, sika BUHUKAE [TPU TPaBMax Pi3HOTO
rene3y. ®i3uuHi TepaneBTH MOBUHHI OTPUMATH IOB-
HOLIHHUII pe3yJIbTaT IpH MPOBEJCHHI peadimiTaniiHuX
3axoniB. J{oOpuii pe3ynpTar oTpUMany MAlieHTH NpPU
BUKOPHCTAaHHI «arpecMBHOI» Mporpamu peadimiTamii
[10]. [Iporpama ckiragaeTses 3 5 peadimiTamiiHUX eTa-
TiB.

Tepwuii eman o9nHAETHCS 3pa3y MiCIA onepartii
3 BUKOPHUCTAHHSAM OPTE3Y 1 IPOIOBKYETHCS 2 THXKHI. 3
METOI0 MPO(DITAKTHKHA TeMapTpo3y, HAOPIKY BHKOpPHU-
CTOBYBAJIU JIOKJIbHY TIIIOTEPMII0 CHELiaIbHUMU «I1a-
KETaMmn» i3 BHYTPILIIHBO 3aMOPOKEHHUM TejieM. 3 Apyroi
700U PEKOMEHTYIOThCS BIIPABH 3 PUTMIYHHMU 130MET-
PUYHHMH CKOPOYEHHSMH YOTHUPHOXT'OJOBOTO M’S3Y
CTEeTHa 3 4YacToToK 4-5 ckopoueHb. Ha Tperio m00y
BIIPOBADKYIOTBCSL BIIPaBU Ha I30METPUYHI Hampy-
JKCHHSI M 5131B yci€l KIHIIBKU. 3 METOIO TPOQiTaKTHKH
JedinuTy po3ruHaHHA 3 IpYroi 100M PeKOMEHAYIOTHCS
eKCTCH3I1iHI BIPaBH Ha CIICIialIbHIH MUHI a00 MIHPOKi
HATIBXXOPCTKI BaJUKH. Ix mimknamarots min I’ SITKY Ha
15-20 cM BuIe MOBEpXHi JiKKa. BIpOMOBXK THXHA
TIali€HTaM PEKOMEHTy€ThCSl BUKOHYBATH ITACUBHE PO3-
TUHAHHS JIMTKH 32 JOTIOMOTOI0 ApYyroi HOrH. Xoan0a
Ha KOCTHJISIX TO3BOJISIETHCS 3 Apyroi noou. 11Isu 3HiMa-
1oTbes Ha 10-12 100y, BUNMUCYBaTH MAli€HTIB JA03BO-
nseTbes uepes 10-14 nuis.

Jlpyeuii eman TPOBOJUTHCSA dYepe3 3-0 TIDKHIB.
OOOB’S3K0BOIO  3a/1aU€l0 TIPH [BOMY € OTPHUMATH
BiTHOBJICHHS 3TMHAHHA y KOJIHHOMY cyriobi mo 100-
110° npoBecTH KOpEKIil0 KOMILIEKCY JiKyBalbHOI
TIMHACTHKH 1 JIOTIOBHUTH HOTO BIIPaBaMU 3 «(ikcoBa-
HOIO CTOTOIOY (X0/1b0a o cxo/1aX, y OaceliHi, BpaBH 3
POJMKOBOIO  JIOHIKOI0). MO)XXKHa  PEKOMEHAYBaTH
BIpaBM Ha BeJoTpeHaxkepi BHpoaoBk 20 XB 3 pis-
HOMIPHHM HaBaHTa)KECHHSIM.

Tpemiii eman TPOBOIUTHCS depe3 7-16 THOKHIB.
Ha upomy eTarii 103BOJISETHCSI BAKOHYBATH BIPaBH Ha
BEJIOTPEHAXEPI, XOAp0y MO CXOJax YCKIATHIOIOThH
HIBUJIKICHUIMH HaBaHTa)XEHHSIMH Ta TPUBAJICTIO 3a-
HATB 10 30 XB.

Yemeepmuili eman TMOYMHAETHCSA BiA 16 THXKHIB.
PexomernnyeThes xomp0a o 2-3 KM 3a eHb. Skmo 1o
18 TIDKHS BiTHOBIIOETHCS 00’ €M PYXY V KOJIIHHOMY CY-
111001, BIJICYTHI CKapTH, TO JO3BOJIIETHCS <«JICTKAN Oir
Ha 50 M. [lepioguuHicTh Oiry IM03yeThCs, 3MIHCHIOIOYN
fioro yepes neHb. OG0B’ I3KOBOIO YMOBOIO € IIO€THAHHS
x0/1p01 Ta Oiry 1o piBHil MicueBocri. Ilicist Toro, sik
MAIEeHT 3MIT MBHIKO Mpoiitn 3 kM Bipomorx 20 xB,
porpama JI0MOBHIOETHCS CTPUOKAaMH Yepe3 CKaKajKy.
Le mo3BOIISIE BIAHOBUTH CHITY M’S31B KiHI[IBKH Ta 9yT-
JIMBICTb.

J10 OCHOBHEIX 33124 1 simo2o emany BiTHOCUTHCS
BUKOPHCTAHHS irpOBHX BIIpaB IOPsA i3 BIpaBaMH Ha
KOOpPJIMHAIIIIO PYXiB, IUIABaHHS B OaceiiHi.

TepMmiH 3akiHYeHHS peaOiTiTAIHHUX 3aXOJiB
JOPIBHIOETHCS 8-9 MICSIIIM 38 TAKMMH KPUTEPISIMH:

- BIACYTHICTH OO0 TpH (Pi3MIHOMY HaBaHTa-
JKeHHI, HAOPSKIB M’AKHX TKaHWH B IiCIsoNepamiiHiit
JUISHI, SIBUI CHHOBITY;
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- BIIHOBJICHHS CHJIM YOTHUPHOXTOJIOBOTO M’SI3y
crerHa 10 85% Ta mpuBigHUX M’s3iB cTerHa 10 90%
IPY MTOPIBHSAHHI i3 3/J0POBOIO HOTOIO;

- TIOBHE BIJHOBJICHHS aMIUIITYAN aKTHUBHUX
pyxiB y KonmiHHOMY cyrio6i (ix 0 mo 140°);

- BIJICYTHICTH TPYAHOLIIB NpH Oiry Ta cTpuoOKax
Ha OJTHIH HO3I.

TakuM 4MHOM, IIPU OCTEO0APTPO3i KOJIHHOTO CY-
ri100a BEIMKNAM 3HAYEHHAM IS SKOCTI KHUTTS Malli€HTa
€ aKTHBHA TO3WIISA 0 BUKOHAHHS TEBHUX (i3WMIHHUX
BIIPaB y JOMAIIIHIX YMOBAaX, IKUM HaBYa€ (Hi3MIHUH Te-
paneBT abo cremianict i3 JIOK. IIpu BupaskeHux mere-
HEpaTHBHHUX 3MiHaX y CyrJo0i CIiJ peKOMEeHIYyBaTH
iHII 3aco0u, siki OynyTh 3HIMaTH HaBaHTAXXEHHsS He
TUIBKM Ha CYIJ00, a ¥ Ha Tpynu M SI31B-3TMHAYIB 1
M’s31B-pO3TMHAYIB. Y micisonepaniiHoMy BiJTHOBIIIO-
BILHOMY TIpOIECi POJIb PI3UYHOTO TeparneBTa HOpsL
i3 JikapeM (i3n4HOI Ta peabuTiTANIHHOT MEIULIMHU €
BUPIIIATBHOIO.
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DIABETES MELITUS IN COMBINATION WITH OSTEOARTHRITIS:
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Abstract

The article analyzes the significance of the epidemiological and clinical features of the course of osteoarthri-
tis/osteoarthritis in patients with type 2 diabetes. It is emphasized that the course of the disease in such patients is
severe and extremely severe with limitation of the amplitude of movements in the joints, their deformation and
significant deterioration of functional capacity, duration of pain, periodic long-term exacerbations, predominance
of damage to the knee and hip joints (64.8%) and in 14.6% of people have small joints. Attention is drawn to the
fact that the progression and generalization of the process in various joints, the severity of the course and prog-
nosis of osteoarthritis depends on negative habits, systematic hypothermia, obesity, which is characteristic of
women, and insulin resistance. The combination of OA with type 2 diabetes, obesity, and hypertension requires
careful monitoring of hyperglycemia by a specialist (endocrinologist).

Anomauin

Y emammi npoananizoeano snavenns enioemiono2ivHux ma KiiHiYHUX ocobausocmell nepebizy ocmeoapmo-
poszylocmeoapmpumy y nayicumis i3 yykposum oiabemom 2 muny. ITiokpecioemscsi, wo nepebic 3axe0poeanHs
V MAKUX X60pux € 6Kpall 8AN*CKUM 3 0OMENHCEHHAM amMniimyou pyxig y cyenobax, ix depopmayiero i 3HauHUM no-
2iputeHHAM QYHKYIOHATLHOT CNPOMONCHOCME, MPUBANOCHI OO0, NEPIOOUYHUMU MPUBATUMU 3020 CINPEHHAMU, Ne-
DEBAIICAHHSM YPAICEHHSI KOMHHUX ma Kyavuosux cyenobis (64,8%) it y 14,6% oci6 - opibnux cyenobis. Yeaza
36EpPMAEMbCS HA Me, Wo NPOcPeCcyB8anHsl i 2eHepanizayis npoyecy y pizHux cyenobax, 0omsoicents nepeobizy i npo-
CHO3y ocmeoapmpuniy 3Aj1eHCunto 610 He2amueHUX 36UY0K, CuCmemamuiroco nepeOXOJZOOcheHH}l, OOicupiHHﬂ, wo
Xapakmepho 0151 HCIHOK, iHcyninopesucmenmuocmi. [loeonanns OA i3 L[/ 2 muny, oocupinusm ma A" nompebye
pemenbro20 Koumpoto 2inepanikemii y cneyianicma (eHOOKpUHono2a).

Keywords: osteoarthritis/osteoarthritis, type 2 diabetes, epidemiological factors, symptoms, insulin re-
sistance, obesity

Kniouosi cnosa: ocmeoapmposlocmeoapmpum, yykposuti diabem 2 muny, enioemiono2iuni haxmopu, cumn-
MOMAMuKa, IHCYiHOPE3UCMEHRMHICIb, OJICUPIHHSA

HocTtanoBka mpobuaemn. IlomiMopOinHICT 3a-
XBOPIOBaHb € aKTyaJIbHUM THTAHHIM JUIS JIKapiB, Y
TOMY YHCII 1 [UIs CIMEHHUX, 0COOIMBO I[0I0 CIIIBHUX
JIAHOK TaTOTeHE3y 1 MOEHAHHS OCTEOaPTPHUT/OCTEOIO-
po3 (OA) 3 mykpoBum miadetom (I1J1) 2 Tumy, oxKupin-
HIM Ta apTepianpHOIO rineprensieo (Al'), OCKiTbKH
JIOBEJICHO, 1[0 YMM JOBIIA TPUBAIICTh 3aXBOPIOBAHb,
TUM dYacTime y marieHTa giarHoctyote OA y moen-
HaHHI 3 PI3HUMH KOMIIOHEHTAMH METa0OIIYHOTO CHH-
apomy (MC) (y Tomy umci 3 LIJ] 2 tumy) i B3aeM006-
TSDKYIOUMM Tepe0irom.

BHacunigok Toro, mo 3 yacom 0116 ipu OA nepec-
Tae OYTH «CHUTHAJOM TPHBOTH» (3aBISKH IEpEBaHTa-
KEHHS XPSIIiB ypaKeHUX CYIJI00iB) XBOPHA HE 3/1aT-
HUH HaJIS)KHO OI[IHUTH CBOE BiIYTTSI Ta MOXKIUBOCTI i
CTBOPIOIOTBCS YMOBH ISl TIOAAJIBIIOTO0 MEXaHIYHOTO
MOIIKOKEeHHS cyrno0iB [1, 2]. e oxHiero 13 mpuyunH

€ TIECUMICTHYHE CTaBJICHHS JI0 HACHIJIKiB 3aXBOPIOBAHb
Ta MEePCIEKTHB JIIKyBaHHS, III0 MTOPOXKYE Yy XBOPHUX He-
J0aIticTh 10 ceOe 1 3BepTaHHs 10 MEJUYHY JOTIOMOTY B
3amyIIeHNX BUIa/IKaxX. A 3a HassBHOCTI apTepialibHOT Ti-
neptensii (Al') mepeGir octeoapTpo3y CyHmpOBOIKY-
€TBCS TI/IBUIICHOI0 TPHUBOXKHICTIO, BHCOKHUM pPiBHEM
MICUXOEMOIIIHOTO CTPECY, 110 CIIPUYHHSIE HETOCTATHIO
e(CKTHBHICTh JIIKYBaHHS, a, BIITAK, SIKICTh XHUTTA [3,
4, 5]. 3aBisSKH TOMY, IIIO OCTEOAPTPUT YaCTO repedirae
y noexnanHi 3 [/] 2 Tumry i Mae pi3Hy JIoKaji3auito, ei-
JIEMIOJIOT1YHI MPUYHHH T MOJIKOMIIOHEHTHY CHMIITO-
MAaTHKY, e IS CIMEHHUX JiKapiB W iHIIMX CHeLiaic-
TiB € aKTyaJIbHOIO NPOOJIEMOIO Y 3B’SI3KYy 3 BUHUKHEH-
HSM TPYAHOIIB y JIIKyBaHHI, MEIWYHIHN 1 COIiaybHIN
peabimiTarii.
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MeTow HAmOTO JOCTiKEHHS OyJl0 BHUBUEHHS
0COOJIMBOCTEH Mepediry ocTeoapTpuTy y TMOETHAHHI 3
IyKPOBHM [ia0CTOM 2 THITY.

Metoan nocaimkenns. O6crexeHo 116 namien-
TiB, sIKI mepeOyBaln Ha CTalllOHAPHOMY €Tami JIKY-
BaHHs y peBMaroioriynomy BignineHai OKY «Uepwi-
BellbKa o0JacHa KIIiHIYHA JiKapHs» ynpoxosx 2015-
2017 pokis. [Ipn BukoHaHHI poOOTH KepyBanucs 3ara-
JTHHONPUHHATAMH CBITOBHMH Ta BITUYM3HSAHUMHU HOP-
MaTUBHO-TIPABOBHMH JUPEKTHBHUMH JIOKYMEHTAMHU:
ocHoBHuMU cTaggaptamu GCP, Hakazamu MO3 Ykpa-
iam Ne 281 Bix 01.11.2000 p.; Ne 66 Bix 13.02.2006 p.
ta Ne 690 Bix 23.09.2009 p. Kapra mocmimkess Ta ¢o-
pMyJisip iHQOPMOBaHOT 3rOM MAIliEHTa CXBAJICH] KOMi-
ci€0 3 mHMTaHb OlOMEANWYHOI eTHKHM BykoBHHCBHKOTO
Jiep>)KaBHOTO MeMuHOro yHiBepcutety MO3 Ykpainu.

Kpumepiem éxnouennss B TOCTIKEHHS CTaja Ha-
SIBHICTh 3axBoproBanb OA, AT, AO, I1/] tumy 2, otpu-
MaHHS iH)OPMOBaHO{ 30N HA Y4acTb.

Kpumepii suxntouenns: XBopi 3 03HAKaMH JEKOM-
MeHcanii JIETeHEeBOrO CepIls; XBOpl Ha TyOEpKyibo3,
OpOHXOEKTaTHYHY XBOpPOOY; XBOpI 3 OHKOJIOTIYHUMH
3aXBOPIOBAaHHIMM; XBOpi, SIKi MMEPEHECITN TOCTPHUI iH-
(hapkT MioKap/1a BIIPOJOBK OCTaHHIX 3 MicAIliB a0 He-
IIOAaBHO TOCITITANIi30BaHi 3 MPUBOAY 3aCTiiHOI cepiie-
BOI HEIOCTATHOCTI; 0COOM, L0 MEPEHECIH IOCTpe iH-
(exuiiine 3aXBOPIOBaHHA,
3aroCTPEHH/ACKOMIICHCAIlII0 XPOHIYHOT'O 3aXBOPIO-
BaHHs1, a00 OIlepaTUBHE BTPYYaHHS BIPOJOBX OCTaH-
HiX 4-X TH)KHIB; 0COOH, 1[0 37IOBKHUBAJIA HAPKOTHKAMHU
B aHaMmHe3i; pe3ucTeHTHY a0 jikyBaHHI Al 3 CAT
>200 mm.pt.cT. yrt JAT >100 MM.pT.CT. (HEe3BaXKArOUH
Ha Tepario); 3aIUlaHOBaHy KOPOHApHY PEBacKyJIsIpH-
3aito, 9M iHIIE XipypridHe BTPYJIaHHS 3a Mepio CIo-
CTEpEXEHHsI; HeTIePEHOCUMICTh CTAaTHHIB, alepris Ha
pUO'TIHii KUP; BiIMOBa XBOPOTO OpaTH y4acTh y J1OC-
JIJKEHHI.

3 ypaxyBaHHSIM CKapr, aHamHe3y, 00'€éKTHMBHOTO
CTaTyCy, JaHUX 3araJIbHOKJIIHIYHUX Ta IHCTPYMEHTaIIb-
HHUX METO/IiB 00CTEe)KEHHS OyJIM BUAICH] HACTYIIHI KJTi-
HIYHI IPYIY JUHAMIYHOTO CHIOCTEPEKEHHSL:

I rpyna — 37 xBopux Ha OA;

II rpyma — 21 xBopwuit Ha OA y moegHaHHi 3 AT

I rpyma — 41 xBopwmii Ha OA i3 cynytHbOI0 Al Ta
OX;

IV rpyna — 17 xBopux Ha OA y nmoennanHi 3 AL,
AO rta LI/l Tuny 2;

V rpyna — 25 npakTHYHO 340POBUX MAIi€HTIB, y
SKAX Ha MOMEHT JIOCJIJDKEHHS 32 OCTaHHI 3 Micslli He
0yJ10 3aroCTPEHb XPOHIYHUX 3aXBOPIOBAHb OPTaHiB JIH-
XaHHSI Y1 ITYHKOBO-KHUILIKOBOTO TPAKTY, CEPLIEBO-CY-
nuHHOI cucteMu. OcoOwu, 10 BBIMIIUTH IO TPYITH KOHT-
podro, Oyiiu 3iCTaBHUMH 3 MAI[iEHTaMH 1HIIHAX TPYIH 32
BIKOM Ta CTaTTIO.

HiarHo3 OA BCTaHOBJIIOBAJM Ha OCHOBI CKapr,
aHaMHe3y, pe3yJbTaTiB KJIiHIKO-1a00paTOpHUX Ta iH-
CTPYMEHTAIILHUX JTOCJII/PKEHB 3T1/IHO 3 KPUTEPIsIMH, 3a-
3HaueHuMH B Hakazi MO3 VYkpainnu Bin 12.10.2006p.
Ne 676 ta Amepukancekoro Komemxy PeBmatosorii
(ACR, 2012): 6inp y cyriobax mix KiHemp JTHSI abo y
MepIIii MOTOBHHI HOYi; 617k y Cyrino6ax, o BUHUKAE
MICJIS MEXaHIYHOIO HAaBAHTAKEHHS T4 CTHXA€ B CIIOKOI;

nedopMartis cyriao0iB 3a paxyHOK KiCTKOBHX PO3pOC-
TaHb; 3BYXCHHSI MDKCYTJIOOOBOI IIMIJTMHH; OCTEOCKJIe-
po3 cyOoxoHapansHOi KicTku; octeoditos. Jlokampauid
OA niarHocTyBaJIM ITPU ypaXKeHH1 OJJHOTO 200 IBOX CY-
r100iB, 0KpiM Mikdananrosux. ['eHepanizoBaHuM BBa-
xau OA (1mosiocTeoaoTpo3) npu ypakeHHi 3-x abo 6i-
JIbIIE CYTIIO0IB.

[HTeHCUBHICTH OOJLOBOIO CHHAPOMY BHpaXkKajH
00JIbOBUM iHAEKCOM. BHpaXkeHicTh XpyCTy B CyTriTo00ax
OTIMCYBAJIH 33 TPHOATHHOIO crcTeMoio. OTprMaHi JaHi
0 KO’KHOMY cyTI00y nonasamu. Jledopmamiro cyrio-
0iB OLIHIOBAIH 32 TPHOMAa BHIAMH 3MiH: OOMEKEHHS
00’eMy pyxiB; ocboBa AedopMarliss; HOpyIeHHs KOHTa-
KTy CYIJI000BHX ITOBEPXOHb.

3 METOI0 OLIHKH OO0JILOBOTO CHHIPOMY Ta 3araiib-
HOT'O CTaHy Mali€eHTa 3aCTOCOBYBaJIN albroyHKIIOHa-
npHul iHnekc Jlekene (Lequesne). 3rigHO 3 aHKETOO-
OITUTYBAJILHUKOM BU3HAYaIH 3 HOKAa3HUKH: O1IIb UM U~
CKOM(OpPT, MakCHMaJlbHY BiJCTaHb NPH X0AbOI 0e3
0o0Ir0, GYHKIIOHATHHY AKTHBHICTb.

MaxkcuManbpHa AUCTAHISA PH Xoap0i 6e3 0oito
TEX OLiHIOBajacsg B Oamax: 0 — HeMae oOMexeHb; 1 —
Oimpie 1 kM, ane € yrpyaHeHHs; 2 — 0nm3bko 1 km; 3 —
nucranmisg 500-900 m; 4 — gucranmis 300-500 m; mwc-
taHuig 100-300 m; 6 — gucranmis Menma 3a 100 m; 1
0an J0/1aBaBCs, SAKIIO MAI[IEHT KOPUCTYBABCS OHIEIO
MATAICIO Y MUIHIICIO; 2 6ain — sIKIIo Oysia HeoOXia-
HICTh Y KOPHCTYBaHHI JJBOMA NAJIULSIMH Y1 MATHISIMH.
OyHKI[IOHANIBHA aKTUBHICTh BU3HAYaIacs B 0ajgax 3ri-
JTHO BI/IMIOBi/Ii XBOPHX Ha 3aIHTAHHS.

Bm3navanu Takox iHmekc WOMAC (Western
Ontario and McMaster University). Omiaka mpoBOIu-
macsi 3a Bi3yanbpHOIO mkanoro (BAII) B minmimeTpax Bix
0 mo 100 mm. TTokazHuK «0» PO3LIHIOBAIHA SIK BiICYT-
HICTH 00IF0, CKyTOCTi ab0 yrpymHenHs, 100 MM BBa-
JKalld 38 MaKCUMAaIllbHY iHTEHCHBHICTH OOJIFO, CKYTOCTI
a00 yTpyTHEHHS.

[Mepeniueni kiIiHIKO-()YHKIIOHABHI TECTH BH3HA-
YaJu B ycix namieHTiB Ha OA nmpu NOCTYIUICHHI JI0 CTa-
ioHapy.

YciM manieHTaM MpOBOJAMIIM PEHTTEHOJIOTTUHE
00CTEe)XEHHS Ypa)KEHHUX CYIJIOOIB 13 BU3HAYCHHSIM PEH-
Treqgonoriynaoi cramii OA.

Ianexc macu Tina (IMT) po3paxoByBanu 3a CIiB-
BiJIHOLIEHHSM MacH Tina (kr)/picT (M?), BU3HAYAIHM Ta-
KOX moka3Huk crissigHomends OT/OC.

AHTpOTIOMETpHYHI TTOKa3HUKK (Maca Tijia, pICT)
BU3HAYallM, BUKOPHCTOBYIOUH Bark Ta poctoMip. Baa-
xaiu, o y yosoikiB OT >94 cm, y xiHok > 80 cm
3aCBiuye PO a0JOMiHAIBHE OXHPIHHA. 3a 1HICKCOM
Kerne niarHo3 «OXUpiHHS» BCTaHOBIIOBATM TIPH
IMT>30 xr/m2.

[HCyniHOPE3UCTEHTHICTH OLIiHIOBAIH, BHKOPHCTO-
BYIOUH MeToj romeoctaTnyHoi Mmomemi — HOMA
(homeostasis model assessment). Ingexkc HOMA Bu-
3Hauann 3a (Qopmymnoro: IR= konnentpamis I'n
(MMons/mi x Tne (MxkO/1/n/22,5 (I'm — mOKa3HUK TIIIO-
KO3H HaTIe (MMOJIb/MIT; [HC — MOKa3HUK IHCYJIHY Ha-
tiie (MkOxa/m), 22,5 — KoedillieHT, Ha SKUHA TUIATHCS
MTOKAa3HHUKH Yy YMCIIBHUKY). HopMmoio BBaxaim moxas-
HUKH iHIeKCy 2,27-2,77.
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Hiaraos 11/] 2 Ty BCTAaHOBITIOBABCS €HIOKPHUHO-
JIOTOM 13 BiJITTOBITHUM JOCITiPKEHHSIM B €HIOKPHUHOJIO-
TiYHOMY JUCTIaHCEPi.

PesyabsTaTn Ta ix o6roBopenHs. [Ipu pozmonini
XBOPUX Ha I'PYIU 3a BIKOM OyJIM MPHUUHATI SKICHI Bi-
KOBI TMEPioM, PCKOMEHAOBaHI KOMITETOM CKCIIEPTiB
BcecriTHBOT opranizanii oxoponu 3710pos’s (BOO3):
MoJiouii Bik (25-44 poku), cepennii Bik (44-60 pokiB),
noxunuit Bik (60-75 pokiB), crapeunit (75-90 pokis).
Cepenniii Bik mamieHTiB cTaHOBHB 58,60+8,25 poky,
TPHUBAJICTh 3aXBOPIOBaHHS OyJia B MeXax Bix 5 mo 32
pokiB (15,5246,25 poky). Cepen oOCTeXKEHUX Cepen-
HBOTO BIKy 0ci0 xiHO4oi cTaTi Oyno 63,8% (46 ocib),
40J10Bi40i — 26 (36,2%). Y rpymi 0ci0 MmoXuiaoro Biky
JKIHKH Ta 40JIOBikM cTaHOBHIN 84,8% Ta 15,2% Biarmo-
BinHO. Pemry oOctexenux (4,3%) ckiaamamud ocoOu
cTapedoro Biky. [IOKa3HUK CIiBBiTHOIICHHS (OKIHKH-
YOJIOBIKW» CTAaHOBHB 3,0: 1, 1110 HE BUPI3HAETHCS BiJ Ce-
PEeIHBOr0 NOMYJISLIHOTO.

dakropamu, sIKi Ha JyMKY XBOpUX Haituacriiie
3YMOBJIIOBAIM BUHUKHEHHSI Ta [IPOTPECYBaHHS 3aXBO-
proBaHHS Oynm: (i3WYHEe NepeBaHTaXCHHI — y 57
(49,13%) marmieHTiB Ta CHCTEMaTHYHE MEPEOXOIO0-
JUKeHHS (B aHaMHe31 oro Big3Havanu 27 (23,28 %) 00-
cTekeHnx). Po3purok OA i3 MEXaHIYHIM YIIKOKEH-

HsAM cyrino6iB moB’s3yBanu 11 (9,48%) marientis. I'e-
HETHYHY CXWIBHICTh 10 OA (3rimHO 3 aHaMHECTHY-
HUMH JaHuMU) BcTanoBieHo y 21 (18,1%) xBoporo.
[MonoBuHa nanienTok acouitoBanu OA 3 KIliMakTepuy-
HUM riepiojoM. TpeTHHa 3aIyueHnX XBOPHUX BKa3yBalld
Ha acouialiro nporpecii 3aXBOpIOBaHHS 31 30UIbIICH-
HSAM Macu Tina. Pemra oOcrexxeHHX HE HOB’S3yBalid
po3BuTok OA 3 IHIINMH 3aXBOPIOBaHHAMHU a00 3 Oy/1b-
SKAMH 1HIIUMHU IPUIHHAMH.

3Bakaro4M Ha CYTTEBY POJb COMIAIBHUX (PaKTOPiB
y BuHuKHEeHHI OA, TPOBOIMIIN aHAaIli3 IXHBOTO BILTHBY.
AHai3 1mokasas, 0 HaiOiIbII HECTIPUATINBAM (ak-
TopoM OyIa poboTa, o acomitoBaiacs 3 pi3HIHIM Ha-
BaHTXXEHHAM 3a [ii BOJOrOro xojoay (Ipudupaib-
HUII, NIBIpHHUKH, CTOPOXKi, OymiBenbHuKH). YacThHa
xBopux (37 ocoOu) BKazyBasl HA CUCTEMAaTHYHO 1010~
BXKCHY TPHUBAJICTh poOouoro aHsA abo HEOOXITHICTH
MIPaIfOBAaTH B HIYHY 3MiHY BIPOJOBXK AEKIJIHKOX POKIB
(y pi3Hi mepioan XuTTs1). 3aJE€KHICTh 3arOCTPEHB 3a-
XBOPIOBaHHSA BiJI BECHSIHOTO 1 OCIHHBOTO TIEPiOJIiB POKY
BusiBsieHa y 79 (68,1%) xBOpHX.

Kniniura cumnromatnka mnepediry OA Oyma
IIOB’s13aHA 13 Maco¥0 TiJia, IPH IIFOMY TIepeOir moripiury-
BaBCs 3 11 HAPOCTaHHAM. Po3moin marieHTiB 3a mokas-
HUKaMH MacH Tija HagaHo B Ta0OI. 1.

Tabnuys 1
Po3nopin XxBopuX 3a Macoro Tija

I rpyna ggﬁ? III rpynia IV rpyna

Kareropii naiieHTiB 3aJ1eKHO OA, n=21 ’ OA+AT+AO, OA+AT+AO+1 2, Bceboro
Big Macu Tina n=37 n=41 n=17

N % n % N % N %
HopmainsHa Maca Tina 371319 |12 10,3 - - - 42,2
HanmipHa Maca Tina - - 91| 78 6 52 - - 13
Osxupinns [ cT. - - - - 21 18,1 2 1,7 19,8
Osxupinns I cr. - - - - 6 52 1 0,9 6,1
Osxupinns 11 cr. - - 0 - 8 6,9 14 12,1 18,9

[TpuMiTKHU: 4 — YOJIOBIKH, % — KIHKH, N — a0COJIFOTHA KIIBKICTh XBOPHX, % - BIZIHOCHA KIJIbKICTh

XBOPHUX Yy JIOCIIJDKYBaHUX Ipyrax.

3a manumu Tabmuni 1 MOXKHA CTBEpAXKYBaTH, IO
HaOUIbIIA KIUIBKICTh 0OCTEKEHHUX MAIli€HTIB Majia HO-
pmanbHy Macy Tina (42,2 %), nedinury He crocrepi-
rami. HagmipHa maca Tina BctaHoBieHa y 13 %, oxu-
pians I-ro crynens —y 19,8 %, oxwupinas 1I-ro ta I1I-
TO CTyIIeHiB BianoBigHo (6,1 Ta 18,9% oci0). [TokazHuk
IMT y nocnipkyBaHMX Tpynax KoiuBascsi Bin 21,5
kr/M? 110 34,48 kr/m?, y I-if rpyni Bin cTaHoBMB (22,6 +
0,6) xr/m?, TI-it rpyni — (23,08 +0,28) kr/m?, II-it —
(34,48+0,53) xr/m%. OTxe, OoTpuMaHi jaHi CBigyarth
PO HOpMaJibHy Macy Tina y marmieHTiB I-1 Ta II-1 rpyn

ta oxxupinHs [1I-ro crymens y odcresxxennx xBopux I11-
iTta IV-irpynu.

HasBHicTh abmoMiHaIBHOTO OXKHPIiHHS (00BiI Ta-
1ii >94 cM y 4onoBikiB, >80 cM y kKiHOK; BiTHOIIICHHS
OT/OC y 4yonogikis - 1,0, y xxiHoK - 0,85), BBaskanu a-
KTOPOM PHU3UKY PO3BHUTKY AucHimiaemii, Al", oxkupiHHI
Ta IIyKpOBOTO AiabeTy 2 ThIy.

J1ist o1iHKM a0ZI0MIHANBLHOTO TUITY OXKUPIHHS BH-
3navanu o6Bix Tanii (OT). [Tokazuuku OT B oOcTexe-
Hux xBopux Ha XII HaBeneHi B Tad. 2.

Tabauys 2

IToxa3HMKH OKPYKHOCTI TaJlii B 00CTe:KeHNX XBOPHX i3 ocTeoapTpo3om, M+m

Oxpyx- I rovia II rpyma, III rpyna IV rpyna [IpaxTyno 370-
micts Tanii, | Arpz:37 OA+AT, OA+AT+AO, | OA+AT+AO+LUI2, pOBi 0co6H
cM ’ n=21 n=41 n=17 (n=41)
83,0£0,91 p1, | 117,65+1,22p2,
YomnoBiku 81 ’2i§’242 pl, p2 p3 122, 44+2,6 p3 72,8+1,04
Witk 72,06+0,71 75,44+2,09 121,14+1,23 p2, 128,241,29 p3 68.340.82
pl, p2, p3 pl, p2, p3 p3

[pumitka: pl - BiporigHicTs pisHuNi y nopiBHsHHI 3 [I1-fo rpymnoro, p2 - BiporiHicTh pi3HULI y NOpiBHSAHHI 3 [V-
0 TPYTOI0, P3 - BIPOTiIHICT PI3HUII Y TOPIBHSHHI 3 MPAKTUYHO 370POBUMH OCOOaMHU.
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Binrak, OT y obcrexenux I-i rpymu ckiaB
(81,242,42) cm y "0n0BiKiB, (72,06+£0,71) cM y KiHOK,
y nauientis [I-1 rpynu OT OyB nemio BUmmM, Hix y I-
i rpymi, OJHaK BIpOTiIHOI pi3HUI HE BUSBIEHO. 3Ti-
JIHO 3 JaHUMH, MakcuManbHui piBerb OT OyB BHsBIIC-
Hui y nanienTiB 111-{ Ta IV-i rpyn. Bin nepesuiryBas
MOKa3HMK MPAKTUYIHO 310poBuUX ocib y 1,77; 1,87 pa3u
- y %iHOK; 1,61- 1,79 pa3u y 400BIKiB.

KypiHHs nurapox i 370BKUBaHHS AIKOTOJIEM Bif-
mideHo y 21,5 % (25 xBopux), a 3M0BXKHUBaHHS KaBOIO
-y 16,4 % (19 ocib). Ilogatok Al i3 AECTOPMOHAIb-
HUMH 3MiHAMH B TIepioJ] MEHOIAy3H IOB’s3yBanu 34
(37,4 %) manientku 3 AI'. Ha cucremaTnyHi emMortiiiai
nepeBaHTaXEeHHs (XpOHIYHMI cTpec) BKazyBanu 31,9
% (37 xBopuX).

AHami3 KIHIYHOT KapTUHH TTOKa3aB, 10 y OiJib-
mocTi oocTesxkeHnx xBopux Ha OA (y TOMY YHCIi B TIO-
enHaHHI 3 AI” Ta 0XHpPIHHAM) BUSIBJICHO YpaXKCHHS KO-
JHHUX cyrao6iB (72,4 % (84 ocib)), TOMIJIKOBO-CTYII-
HeBi cyriobu Oynu pedopmoBani y 27 xBopux (23,3
%), apiOHi cyrnobu kucrei —y 32 (27,6%), KynbIIoBi
cyriobu Bpaxanucs y 19 (16,4 %) Bunanxax. Binrak,
3a KUIBKICTIO Ypa)XXK€HHX CYIJI00iB y 0OCTEKEHUX XBO-
pux i3 miarHocroBanuM OA repeBakaB I0Ii0CTE0aAPT-
po3 (83,6 % Bunankis). Ilepmre micre 3alimanu ypa-
JKCHHSI KOJIIHHHUX CYTI00iB, IPyre — ypakeHHS TOMiI-
KOBOCTOITHUX Ta KYJBIIOBUX; Jokamizamis OA B
cyriobax CTOI Ta BEpXHiX KiHIIBOK 3ycTpidanacs 3pi-
JKa.

Puc. 1. Yacmoma ypaoicennst cy2nobis y X60pux na ocmeoapmpos
1 - xoninni (72,4%), 2 - cominkoso-cmynnesi (23,3%), 3 - Opioni cyenobu kucmeu (27,6%), 4 - kyavwiosi (16,4).

[Tpu nopiBHsAHHI XapakTepy 00JILOBOTO CHHIPOMY
B XBopuX i3 i30mpoBanuM OA Ta OA B IV rpymi (moen-
Ha"HA OA 3 I1J] 2 Tuny, oxupiaaaM ta Al') BcTaHOB-
JICHO 3HAYHIITY iIHTEHCUBHICTD, IPUYOMY OLIb JacTime
MOCHJIIOBABCS TIPH aKTHBHUX Ta IAaCHBHUX pyxax
(72,41% BumaakiB), CynpoBOKYIOUHCH OOMEKCHHAM
aMILTITYIM PYXiB Y Cyri00ax, iXHp010 aedhopmariiero 3a
paxyHOK mpoiiepaTHBHAX 3MiH. BoIbOBUI CHHIPOM
y criokoi TypOyBaB 19,51% mamnienTis, mpu pyci — 68,29
% Ta npu manenaiii — 17,07 %. Bine npu nepexoai 3
TIOJIO’KEHHS CHJITYN Y BEpTHKaJIbHE - TypOyBas 43,90%
oci0, a maibke y 100 % marieHTiB pyxu B cyriodax
Oy obmexxenumu. I[locunenns 000, 110 BUHUKAB
MPY CXOJKCHHI M0 ¢xofax Biamituiu 41 XBOpHiA, HA
0i7b IPM XOJ1 1O PiBHII MicIEBOCTI CKapXuiucs 26
oci6. Y marmienrtiB III-i Ta IV-1 rpyn 3pocTtanu 6056081
BimuyTTa (y nanienris III-i rpynu B 1,02 pasu, a B IV-
it rpymi B 1,30 pa3u mopiBHAHO 3 i30160BaHUM OA).

[Moripmennst (GyHKIIOHAIBHOI HECTIPOMOXKHOCTI
peectpyBaniocs y xBopux III-i rpymu B 1,2 pazu, a B IV-
i rpyni — B 1,4 pa3u yacTilie MopiBHSHO 3 130JIb0BaHUM
nepebirom OA. Biarak, y XBopux 3a moJimMopOigHOCTI
3 L1 2 turmy ni MOKa3HUKH OyJM JI0OCTOBIPHO BHIIMMH
HDK y iHImX obcrexennx (p<0,05). BcranosneHo, mo
ypaskeHHs! KOJIiHHUX (76,2%) Ta KyJIbIIOBUX CYTJIO0iB
(19%) i3 mpeBamtoBaHHsM | CTyTIeHIO (DYHKIIIOHATBHUX
nopymeHs 0yio xapaktepHuM st xsopux OA 3 AT (I
rpymna). Y II-it rpymi (OA+AT+AOQO) nopsij 3 ypakeH-

HSIMU KOJIIHHUX CYTJIO0IB 3yCTpIdaNucs ypaxkeHHs Ky-
JIBIIOBHX, KYJBIIOBHX 1 JPiOHUX CYTIO0IB i3 PyHKIIIO-
HabHUMHU nopymeHHsMH | ta Il ctynens. 3a HasBHO-
CT1 TONIMOPOiTHOTO TIEepediry i3 MyKpPOBUM HiabeToM
(OA+ X 2 Tuny) y 58,8% BHUNaAKIB NpeBaltOBaIH
ypa)keHHs KOJIHHUX Ta KYJIbIIOBHX cyrino6is i3 II cry-
neHeM (QYHKIIOHAJIbHUX HOPYILIEHb.

AHami3 pe3ynbTaTiB OWIHKA (YHKI[IOHATEHOTO
cTaHy cyrno0iB 3a iHmekcom WOMAC 3acBiguuB, 1o
BCl 00CTEKEHI MAIIEHTH CKapKIIUCS Ha OiJlb, MOB's13a-
HUH 13 ¢ismgHrM HaBaHTaXeHHsM (116 ocif), mopy-
HICHHSM PYXJIMBOCTI Ta MOBCSKACHHOI MisSUTBHOCTI, SIKi
JIOCTOBiIpHO MOCHITFOBAITUCH 13 T ABHIICHHSM cTaii OA
(y 61 mamienTa) Ta 3a mpUEIHAHHS KOMOPOiIHOT TaTO-
norii (y 79 mauienti). Y namientiB IV-i rpymm (17
0ci0) IHTEHCUBHICTH OO0 TiABHUINYBaIacs, XapaKkTep-
HUMH OyJIM paHinIHii Oib, MOPYIIEHHS PYXJINBOCTI i3
3HaYHUM TOTIPIIEHHSAM TOBCSKACHHOI JiSUTBHOCTI.
[Mpnuomy B xBopux 3a nosimMopOigHocTi 3 L] 2 Trmy
IIi TIOKa3HUKHU Oy JOCTOBIPHO MiABHMIICHUMH MOPiB-
HSHO 3 TakMMH B obctexeHux ycix rpyn (p<0,05).
OtpuMaHi JaHi PO3IIHIOBATUCS HAMH TaKUM YHHOM,
10 KOMOPOiMHICTh Ta MOJIMOPOITHICTE OOTSIKYIOTH
nepebir ocTeoapTposy.

Busnauenns Tsokkocti nepediry OA y xBopux [V-
i rpynu 3a iHgexcoM JlekeHe 1moka3ano, o JISTKUH T1e-
pe6ir OA He 3ycTpiuaBcs cepesi 00CTEKEHHUX IPyII a-
nienTiB. Ilomipanm BiH OyB y OGimbrmmocti xBopux I-i
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rpymH (25 (67.6%) oci6). Cepen rpyn Mari€eHTiB i3 KO-
MOpOIIHICTIO 3aXBOPIOBaHb CAMHUI BUCOKHUI BiZICOTOK
cranoBwiy namieHTy I11-1 rpymu, ne OA moenHyBaBcs
3 aboMiHaIbHUM OXKUPiHHIM Ta Al', Bakkuit nmepedir
y HuX OyB xapaktepHuMm it 18 (43,9%) mamieHTiB.
Bkpaii Baxkkuii nepe6ir criocrepiranu y nanientis 111-1
ta [V-i rpyn. lle BUMaranao KOHCYJIbTYBaHHS 3 TpaBMa-
TOJIOTOM 1 pEBMATOJIOTOM JIsl BUPIIICHHS TUTaHHSI PO
JOLTbHICT KOHCEPBAaTUBHUX a00 XipypriyHMX METO-
B JIiKyBaHHS [6].

Bu3HaueHHS peHTICHOJIOTIYHOT CTa il TPOBOIMIH
3a IHAWBIAYyaJbHUMH PEHTIEHOJIOTIYHHUMHU O3HAKaMH,
TaKAMH K OCTEO(IiTH, 3BY)KEHHS CYTI00iB, CyOXOH/-
palbHUI cKIIepo3 Ta cyOXoHapanbHi Kictu. Octeoapt-
po3 I peHTrenomorivHol cTaii BCTAHOBICHO Y 55 0cib
(1o cxmaio 47,41% Bij 3aranbHOI KITBKOCTI 00CTEXe-
Hnx), COH I Bussneno y 37 xinok (67,27%) tay 15
(32,73%) vonogikis. Il peHTreHoNOruHyY CTail0 BCTa-
HOBJICHO Yy 58 0ci0, 1110 CKJIaJIO0 IOJIOBUHY XBOPHX, IPH
npoMy mnpeBairoBany namieata 3 COH II (34 ocobu -
e 58,62% Bijg 3aranpHoi KinbkocTi oci6 i3 Il pentre-
HOJIOTIYHOIO cTafiero) Ta 24 ocodu (41,38%) i3 COH
1. Cepen HHMX CHIBBIIHOIICHHS IHOK Ta YOJIOBIKiB
cxiamgamo 31 (91,17%) 1 3 (8,82%) ta 18 (75,0%) 1 6
(25,0%). Ocreoaptpo3 11l pertreHonoriuHoi cranii Bu-
SBIICHO y TPHOX kiHOK i3 III-10 cTamiero QpyHKITIOHANE-
HOT HEJIOCTATHOCTI.

OcCkinbKku Maca Tila € IHTeTpaniiHIM TOKa3HH-
KOM TIOpYyLIeHb OOMIHY BYTJIEBOJIB i )KHPIB, aepOTreH-
HOI TucIimigeMii, TimepypekeMii, iHCYTiIHOPE3UCTEHT-
HOCTI, MiKkpoanbOyMiHypii, pusuky A, oxupiHHS Ta
UA-2 tuny, migsumye pu3uk po3BUTKy IXC Ta cMept-
HOCTI, il HOKa3HUKH JOCIHIIKYBAIUCS B YCIX XBOPHX.
OTpuMaHi pe3ynpTaTd 3aCBIMYWIN, IO B KIIHIYHOMY
nepediry OA HapocTae 3HAYCHHS CTYIICHS OXKUPIHHS,
CTYIICHSI Ta CTafil apTepianbHOI TiMepTeH3ii, mo Hera-
THUBHO BIUIMBA€ Ha MPOTHO3 Iepediry Takoi MYJIbTH-
MOpPOITHOCTI 3aXBOPIOBaHb (HE TLIBKH CTOCOBHO Hera-
TUBHHX Kap/iOBaCKyJSIpHUX TOAIH, a 1 Ha mporpecy-
BaHHA  CcyrJIo0OBOrO  CHHApOMY). BcraHoBieHa
3aJIeXKHICTh 0OJILOBOTO CHHAPOMY 1 BiJi MOKa3HHUKIB
Macu Tina. Tak, Ounp y mamienTiB i3 OA 1 BUpa)eHOIO
JneopMaliiero Cyrio0iB yacTilie MPOsBIISBCS MPH aK-
THUBHHX Ta MacuUBHHUX pyxax (70,69%). BcranoBieHo
noripieHHs KiinigHoro nepediry OA y namientis I11-
i Ta IV-i rpyn. BoiboBi BiqqayTTs 3pOCTaiyl y MAIi€HTIB
1I-i rpymu B 1,02 pasu, B IV-it rpymi - B 1,30 pasy, a
noripmenns crynenss COH peectpysanocs B 1,2 pasu
y xBopux II-i rpymu i B 1,4 pa3u B [V-ii rpymi nopis-
HsHO 3 i30omboBaHuM OA. Biarak, y XBOpHX 3a IOJi-
Mop6imHOCTI 3 L1J] 2 Ty 1i MOKa3HUKH OYyJIH JOCTOBI-
PHO BUIIUMHU HiX y iHIHX obcrexeHux (p<0,05). Bi-
JIOMO, 110 3pOCTaHHS apTepiaIbHOTO TUCKY Y NalLli€HTIB
13 I/ 2 Tumy Moke miepediraTy 3 Timoanre3iero 3aBIasiKu
CHOPITHEHOCTI MK BHCOKUMH 3HaueHHsIMH AT i 3me-
HIIEHHAM Tepieniii 0oito y cyriobax 3a paxyHOK
BiIMiHHOCTEH y piBHI B-eHnopdiHiB [3, 7]. 3anexHicTh
IHTEHCUBHOCTI 0OJILOBOT'O CHHAPOMY MPU aKTUBHHUX Ta
MacUBHUX pyXxax, aedopmanii cyriobiB i3 oOMexeH-
HIM aMIUNTYyIH PyXiB y cyriao0ax, BiJl NOKa3HHKIB
MacH Tija Ta MOTipIIeHHs KJIIHIYHOTO nepediry y nai-
enrtiB III-i ta IV-i rpynm MoXHa MOACHUTH y paMKax
pOJTi aTepOCKIEPOTHYHOI TillOTe3H, a TAKOX POl KH-
poOBOi TKaHUHM (OCOONMBO JIEITHHY, OCKUIBKH BBaXkKa-
€TBCSI, 1110 BiH € KJIIIOYOBUM MEIiaTOpPOM MeTabOoIIuHIX
nopymrens npu OA). JIenTHH npoayKyeThCst Makpoda-
raMu XHMpOBOi TKaHMHU 1 migcwmoe npu OA cuHTe3

npo3anansaux Memiaropis (IJI-6, 1JI-8 1 mpocrarnan-
muH E2) y xpsmii. Bin 31aTHHI BUKITUKATH CHHTE3 Ma-
TpukcHUX Metanonporeinas (MIIII) (xomarenaswm,
CTPOMEITI3UHY, KeJlaTUHa3H, MEMOpaHHUX MpOTeTHa3 i
METaN0ENacTa3y), MO CHPUYUHSIOTH IMOLIKOIKCHHIO
xpsia npu OA, IpuYOMY CTYIIIHB ITiJBUIIEHHS aKTHB-
HOCTI ITNX (PEPMEHTIB, K TMPABUIIO, KOPEIIOE 31 CTyIIe-
HEM IOIIKO/PKEHHS XPSIIOBOi TKaHMHU. BecraHoBieHo
TaKOX, IO OKUPIHHS 9acTO 30UIBIIy€E PU3HK MPOTPE-
CYBaHHSI PEHTICHOJIOTIYHUX 3MiH Yy KOJIIHHHUX CYTJIO-
0ax. 3a maHUMU psy MeTa-aHami3iB 3poctands IMT Ha
KOXXHI 5 OZIMHUIIb NPU3BOJUTH /10 301IBIICHHS PU3HKY
po3sutky OA KomiHHHX cyrio0iB Ha 35%. [8, 9].

OCKITbKY HasIBHICTH CYIIYyTHBOI iHCYJIIHOpe3ucTe-
HTHOCTI y xBopux Ha OA crpusie 3pocTaHHIO Giomap-
KepiB pyHHYBaHHS XPsIIOBOI TKAHMHH, XPAIIOBOTO Ma-
TPUKCY Ta TMEPCUCTEHIl 3amalieHHS CyTrI000BOTO
Xpsillla, CHUHOBiaJbHO! TKaHMHW, HAMH BHUBYEHO CTaH
BYTJIEBOJHOTO OOMiHY 32 BMICTOM IMyHOpPEaKTHBHOTO
incyminy (IPI), C-menTumay, TIiKO3MIBOBAHOTO TEMO-
robiny (HBA1C) Ta TJHOKO3M B KPOBI OOCTEIKCHHX
XBOpuX. BCcTaHOBIEHO, 10 MOKA3HUKHY TITIOKO3H HATINE
JOCTOBIpHO mifBuiryBanuck y xBopux III-{ Ta IV-i
TPYI TOPIBHSHO i3 TPYIIOIO MAIiEHTIB i3 130IbOBAHUM
ocreoaptposoM (I rpyma) (p1<0,05, p2<0,001 Biamo-
BigHO). om0 MOKa3HUKIB TIIKOBAHOTO TeMOTJIO0IHY,
TO BOHHM 3aCBIMUMIM TOMIOHY 3aJIe)KHICTh. IHICKC
HOMA 6yB nOCTOBipHO MiABHIIIEHUM Y XBOPHX 32 KO-
MOpPOiIHOTO Tepediry, HAWBUIIIMM BUSBHUBCS MMOKA3HUK
y IV-ii rpymi xBopux (p<0,001). To6to, mpu LI/ 2 Tumy
HapOCTAIOTh TOKa3HUKU 1HCYJIIHOPE3UCTEHTHOCTI, 10
MOJKe BioOpasuTHcs i Ha KiIiHigHOMY mepebiry OA.
Taki siBHIIa MOXYTh (DOPMYBAaTH SK CHUMIITOMATHKY
OA, Tak i xapmioBackyspHi nomii mpu L[] 2 Tumy,
oxwupinHi, Al', moripuryroun nepedir 3aXBOPIOBaHb.
[TinTBEepmKEHHSAM IHOTO MOKE OyTH BCTAHOBJIEHE B
xBopux I1I-1 Ta IY-i rpyn minBuIeHHS PiBHS TIIIOKO3U
kpoBi y 1,34 (p<0,05) i 2,23 pa3u (p<0,05) nmopiBHsIHO
3 nokasHukamu I-i rpynu (p<0,001) i, HaBiTh, MOPIB-
HIHO 3 TOKasHuKamMu B mamieHtiB [II-i rpymm
(p3<0,001). OtpumaHi aaHi CIHiBIaIaI0Th i3 pe3yJibTa-
tamu 19 €poneiicbkux koropt [10]. Beranosiene
ninsumenHs piBast HBA1C y manientis 11-1 1 III-1 rpyn
BiporigHo Buoro, Hix y [-if rpymi (y 1,3 paza (p<0,05)
ta 1,7 paza (p<0,05) BiAMOBIAHO) MOXKE 3yMOBIIIOBa-
THCh OKCHIQTHBHUM CTPECOM, aKTHBALI€IO 1HAYIHOe-
npHOT NO-CHHTa3u B €HIOTENIi CYIHH, TilOKCi€ro,
OXKMPIHHSIM, MOPYIICHHSMH Y BYIJICBOJHOMY OOMiHI
[11, 12].

Binrak, noennanus OA i3 111 2 Turty, 0KUpiHHIM
ta A" moTpebye peTebHOr0 KOHTPOIIO TileprilikeMii
y crnienianicta (eHAOKPUHOJIOTa). 32 OXKHUPIHHS € HE00-
XITHICTh y BUSIBJICHHI mepeaiadery, natentHoro 11J] 2
THILY, a IPU IIyKPOBOMY JiabeTi € HeOOXiAHICTh Y KOH-
TPOJIi Tirepriiikemii.

Ockinbku HasiBHICTD LJ] Ty 2 Ta OXKUpiHHS U
OA 3MiHIO€ KIIIHIYHY KapTHHY, IHTEHCHBHICTD CYTJIO-
60BOr0 CHHAPOMY, cpusie OUTBIIIH HecTpyKmii XpArma
Ta KiCTOK, IPO 1110 3aCBiAYYIOTh PEHTI€HOJIOTI4HI CTa-
Iii Ta cTymeHi mopyuieHHs QyHKIiT cyriao6is. Taxe mo-
€THaHHS MOTpedye PEeTeNbHOr0 KOHTPOJIIO MacH Tila,
rinmepriikemii, ska MO>Ke ITiICHITIOBATHCS 3aBISIKH JHC-
JIimigeMii, HOpPYIeHb Y CUCTEMI «IIpoTeoi3-(hiOprHO-
i3, PO IO 3aCBIAYYIOTH 1 iHmIi gocmigauky [13].

Omxe, aHami3 KIHIYHHX Ta €MiJAeMiOJOTIYHHUX
0co0IMBOCTEN 1 YMHHKKIB PO3BHUTKY 130160BaHOT0 OA
Ta 1pu KoMopOixHOMY nepebiry 3 I/] 2 Tuny noxasas,
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10 iXHIH MoeTHAHUH TIepedir acoIiFOBaBCS 3 KIHOYOIO
CTaTTIO, TIOTIOHOKYPIHHSM, OKHPIHHSM, SKi 0OMExXy-
BaJIM MIPAIEe3IaTHICTh i TIOTIPITYBAK KIIIHIYHUH TIepe-
0ir 3axBoptoBanb y manieHtiB III-i Ta IV-i rpymn. bo-
JHOBI BTy TTS 3pocTany y mamienTis [11-i rpymm B 1,02
pasu, a B [V-ii rpyni B 1,30 pa3u NopiBHSIHO 3 130160~
BaHuM OA. lle 3acBiguyBano MOTSHKYCHHA Iepediry
OA y maui€eHTiB 3 [yKpOBHM J1ia0eTOM 13 OKUPIHHAM.
VY mamieHTIB THX CaMUX TPYI PEECTPyBAJOCS MOTIp-
IeHHs (QYHKIIOHAIbHOT HECTIPOMOXKHOCTI, 8 Y XBOPHX
3a moximMopOignHocTi 3 I/] 2 Tumy mi mokasHUKH OyIu
JOCTOBIPHO BHMIIMMH HDX Yy IHIIUX OOCTEXEHHX
(p<0,05). Ocob6muBicTIo mONMIMOPOIgHOTO TEPEdiry
OA+I/] 2 Tumy MokHa BBa)kKaTH IPEBaIIOBaHHS ypa-
JKEeHHS KOJIIHHHUX Ta KYJBIIOBUX cyrio0iB i3 I cryme-
HeM (pyHKUIOHAIBHHUX NOpymeHs y 58,8% XBopux, 1e
COH I BusBneno y 67,27% xinok i y 32,73% domnosi-
kiB. CtocoBHO Il peHTreHoONOTIYHOI cTaii, TO 1i BcTa-
HOBJICHO Yy 58 0ci0, 1110 CKJIaJIO0 IOJIOBUHY XBOPHX, IPH
npoMy npeBatoBaiy narieaTn 3 COH 11 (58,62%). Ce-
pel HUX CIIBBIIHOIICHHS JKIHOK Ta YOJIOBIKIB CKJIa-
naino 91,17% 1 8,82%.

BucHoBku. 1. AHani3 KJIIHIYHHX Ta €IiJeMioso-
TIYHUX 0COONUBOCTEH | YUHHUKIB PO3BUTKY 130JTbOBa-
HOTO O0CTE0apTPO3y Ta OCTE0apTPO3y 3 LYKPOBUM Jia-
OeroMm 2 THMy IMOKa3aB, IO MOEAHAHUH mepedir aco-
LIIOE 3 BIKOBOIO 3aJIC)KHICTIO, >KIHOYOI CTATTIO,
CE30HHICTIO, TIOTIOHOKYDIHHSM, OKHPIHHAM, iHCYITi-
HOPE3UCTEHTHICTIO, MOTIPUIYIOTh KJIIHIYHUI nepedir
3aXBOPIOBAHb i 0OMEXKYIOTH MTPaNe3JaTHICTh.

2. [onimMop6inuuit mepedir ocTeoapTposy i3 IyK-
POBHUM Jia0eToM 2 THUIY aCOIUIOETHCS 13 iABUIIICHHAM
IHTCHCUBHOCTI CyrJI000BOrO 0OJIF0, 0OCOOIMBO PaHKO-
BOT'0, TSDKYUM YPaKCHHSM KYJIBIIOBHX CYTJIO0IB Ta iX
MOETHAHHSM 13 ypa)KeHHSIM KOJIIHHHUX CyrJIoOiB i BH-
MM CTyIeHeM (DYHKIIOHAIBFHOI HECIIPOMOKHOCTI CY-
r1o0iB, 13 (i3MYHUM HaBaHTAKEHHSM, MNOPYLICHHSIM
PYXJIUBOCTI Ta MOBCSIKACHHOI TisSUTBHOCTI, 13 CIMEHHIM
aHaMHEe30M, TeH/IEPHUMHU OCOOIMBOCTSIMH Ta COILiallb-
HUMH (PaKTOpaMH, OXKHUPIHHSIM, CTAHOM 1HCYIIiHOpE3H-
CTEHTHOCTI 1 TsDKKicTIO TIepebiry OA Ta CymyTHIX 3a-
XBOPIOBaHb.

Tlepcnexmueu noodanvuuux docaiodicens. Ilpose-
CTH JIOCIiIPKEHHS PO KJIiHIYHY e(peKTHBHICTH peadii-
TaliiHUX 3aXO0/IIB y pe3yJIbTaTi KypciB JIiKyBalbHOT i-
3KYJIBTYpH Ta (i3ioTeparrii.
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The upbringing of a well-rounded personality, capable of using the acquired knowledge in practice, is one of
the important tasks of modern society. The article considers the integration of biology and English lessons, the
advantages of the second language in learning. The necessity and urgency of holding integrated lessons that allow
developing the learning process is grounded. The advantages of these lessons, including the motivation of students,
the expansion of interdisciplinary links and the practical orientation of the lessons are noted.
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learning material.

The current stage of society development requires
new social demands on the educational system. The
task is to form a highly intelligent and competitive per-
sonality of the student, who has a holistic view of the
world and understands the relationship between pro-
cesses and phenomena. Consequently, educational or-
ganizations face the task of combining knowledge ob-
tained by students in different subjects into an integral
system, which can be solved by integrating the subjects,
which “becomes the principle of improving the content
of education, the means of development of the educa-
tional process.” [4].

Thus, one of the relevant and promising areas of
the educational process is the development and imple-
mentation of integrated lessons in which “topics are
considered by means of two or more disciplines, carried
out synthesis and systematization of knowledge, which
provides the formation of students a holistic picture of
the world, helps them learn relevant competencies.” [1]

The modern stage of development of the education
system involves, among other things, updating the
forms and content of teaching foreign languages. Re-
cently, integrated lessons in a foreign language with
other subjects of the curriculum is becoming increas-
ingly popular. They allow you to create interdiscipli-
nary links with school disciplines, both humanities and
natural sciences cycles.

Interdisciplinary connections are a particularly
significant factor in the formation of the content and
structure of the academic subject in modern conditions.
Interdisciplinary links provide an opportunity to link all
the knowledge obtained in different subjects and back-
ground knowledge into a unified system. The lesson
agrees with the modern point of view on the need not
only to acquire practical skills, but also to develop the
need to learn to acquire knowledge independently, to
foster independent activity. [6]

There are great opportunities for the use of inter-
disciplinary links as a means of motivation of foreign

language speech activity in the conditions of secondary
school with the proper organization of familiarization,
training and application of language material, as well as
timely control of the level of its mastering. These op-
portunities are inherent in the specificity of a foreign
language as a school subject. Language is a means of
expressing ideas about objective reality, properties,
laws which are the subject of other disciplines, so lan-
guage is subjectless. But being subjectless, it has many
common points of contact with other school disciplines,
that is, language is “polydisciplinary”. In turn, “poly-
disciplinarity” of a foreign language as a subject re-
quires teachers to carry out interdisciplinary coordina-
tion in the process of teaching foreign language speech
communication. [7]

When teachers work on mastering foreign lan-
guage speech activities with the support of interdisci-
plinary links it is necessary to focus on the interests of
students, take into account their individual characteris-
tics and inclinations, which, naturally, will create the
most favorable mode for the practical application of
language as a means of communication. Because of
this, interdisciplinary links are one of the effective
means of motivating the learning process in a foreign
language.

Integrated lessons should not be just one-time pro-
jects, because this method of learning subjects through
English becomes effective only with an integrated ap-
proach in which knowledge of the subjects is gradually
accumulated and language skills are improved, allow-
ing students to apply their knowledge of English later
when exploring and discussing new problems. Thus, in
integrated lessons English becomes a means of acquir-
ing subject knowledge rather than a goal of the learning
process.

Integrated lessons in English and biology are
worthwhile at different stages of school education. Al-
ready at the elementary level of education modern text-
books provide environmental pages where students get
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acquainted with the world of plants and animals. Later
they increase their knowledge, study the processes in
nature, get acquainted with the specific professional vo-
cabulary in English characteristic to a particular field of
biology, which enables them to become more compe-
tent in the areas of their future professions. At the same
time, motivation for learning both English and biology
increases as students see their practical orientation.

The positive thing about additional English learn-
ing can be attributed to the fact that all learning devel-
ops. The study of grammar, vocabulary has a positive
effect on memory, attention, and logic.

In the field of bilingualism, that is, when a person
learns two languages, his native language and an addi-
tional foreign language, many studies have been and are
being conducted. One of them is a study by the Depart-
ment of Theoretical and Applied Linguistics at Cam-
bridge University, where they showed that bilingualism
in children is a positive phenomenon. Bilingual chil-
dren have advantages in terms of social interaction,
mental flexibility, and understanding of language struc-
ture. And bilinguals develop abstract thinking earlier,
faster, better than monolinguals.

Psychologists Ellen Bialystock and Michelle Mar-
tin Rea studied bilingualism and concluded that bilin-
guals are superior to monolinguals in performing tasks
with mixed visual and verbal information. Their abili-
ties develop more actively when the brain triggers
higher cognitive processes for problem solving,
memory development, and thought activity.

An integrated lesson of English and biology “can
be conducted either by one English teacher or together
with a biology teacher, in which case the latter presents
material in the native language and summarizes the
knowledge that children already have in this subject.”
[2]

It is important to note that today's educational sys-
tem is constantly evolving and moving only forward.
This is evidenced by the university education, espe-
cially the sphere of pedagogy. Recently, in the univer-
sities of the Republic of Kazakhstan a new direction
was opened, where specially prepared specialists are
trained, i.e. teachers, who can teach their basic subjects
of natural and mathematical cycle, such as biology,
physics, etc. in English. For these professionals, the
main subject of study is the subjects of the natural-
mathematical cycle, and the secondary subject is Eng-
lish. At the end of training in this specialty, the graduate
receives a diploma, where in the appendix to the di-
ploma it is noted that this is a specialist who can teach
the subject not only in the native language, but also in
English. In my opinion, this facilitates the organization
of integrated teaching of the subject and language in
modern schools, as it does not require combining sev-
eral specialists.

Preparation for the integrated English and biology
lessons is carried out according to the following plan:

e -apreliminary study and analysis of a biology
topic that will integrate English;

o - selection of materials on the topic of study in
English, taking into account the school curriculum, age
and level of English proficiency of students;

e - composing questions, assignments, and in-
teractive exercises that develop both subject matter and
language skills;

¢ - highlighting the necessary active vocabulary.

When selecting material for integrated lessons, it
should be remembered that in the process of work the
students should develop all kinds of speech activity.
Therefore it is important to prepare for the lessons both
text material and audio or video files. The latter allow
for a visual demonstration of certain processes and phe-
nomena. When introducing and consolidating new vo-
cabulary, various exercises can be used, for example,
signing elements on pictures, filling in tables, arranging
words by categories, etc.

Next, we work with terminology and definitions.
When introducing the topic, it is advisable to make ex-
planations in the native language, since the material in
biology, along with the language, is new to the students.
To consolidate and check you can use small tests, most
often these are multiple choice tests. You can give a
definition and from the proposed, placed in a scattering
of letters need to write the term. On the Internet you can
find interactive exercises or create them yourself.

Working with texts, it is necessary, first of all, to
understand that in them students are faced with scien-
tific material, which may cause them certain difficul-
ties. Therefore, at the so-called pre-textual stage, it is
necessary to work on the vocabulary and repeat the
grammar that are found in the text. The next stage, di-
rect familiarity with the text, involves a variety of exer-
cises such as confirming the correctness or falsity of
statements, finding matches, answering questions, etc.
And finally, at the post-text stage it is necessary to
check how much the students have understood the con-
tent of the topic. For this purpose it is necessary to an-
alyze the basic concepts once again, it is possible to per-
form a number of exercises, such as agree with the
statement or refute it, characterize or prove something,
etc. Similarly, work is done with audio recordings and
films.

The structure of integrated lessons differs from
conventional lessons in the following ways:

e - the ultimate clarity, compactness, and con-
ciseness of the training material;

o -the logical interdependence, the interdepend-
ence of the material of the subjects being integrated at
each stage of the lesson;

e - a large informative capacity of educational
material used in the lesson.

Thus, English becomes an excellent platform for
building students' knowledge related to biology. Inte-
grated lessons allow you to effectively combine the two
subjects, increasing the motivation of students to learn
both biology and to improve their language skills. Of-
ten, the knowledge and teachings gained in such les-
sons are later applied in other subjects and in real life.
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Abstract

The article proves that the version of the special theory of relativity (STR) presented in physics textbooks is
incorrect. This is because in the early 20th century science lacked experimental knowledge required for the STR
to be created, and the postulate (called the principle of light speed non-exceedance) that replaced the knowledge
turned out to be incorrect and has been experimentally refuted in the 21st century. It is explained that tsunami and
piano music would not exist, church bells would not ring and even swings would not swing on playgrounds, if the
generally accepted version of the STR were true. Moreover, this version of the STR also implies that Ohm’s law
as interpreted by Steinmetz used daily by millions of radio and electrical engineers in their practice does not exist,
and therefore radio engineering and electrical engineering should not exist either.

That is why, an alternative version of the STR has been created instead of the incorrect one. It follows from
this that there is an invisible Multiverse whose universes are interconnected by numerous portals, including those
located on Earth. And at least some of anomalous zones are entrances to portals. Geophysical exploration of
portals are very necessary, as they will allow us to obtain new valuable knowledge about our Multiverse and
confirm the correctness of the alternative version of STR.

Keywords: portals, parallel universes, Multiverse, special theory of relativity, physical reality of imaginary

numbers, dark matter, dark energy

1. Introduction

Portals, sometimes also called ‘star gates’ [1], un-
derstood as transitions from some universes to others,
are the subject of research in the article. Therefore, it is
clear that one can speak of portals only if there are at
least two universes, i.e. Multiverses. The term ‘Multi-
verse’ meaning two and more universes was proposed
by the American philosopher-psychologist William
James in 1895 and introduced to practice by the English
science fiction writer Michael John Moorcock. To date,
a large number of Multiverse hypotheses have been
proposed. The most informative of them are [2]-[13].

But the special theory of relativity (STR) [14]-[16]
recognized in physics as the greatest scientific achieve-
ment of the 20th century, denies existence of Multi-
verses at all and claims that there is only our visible
universe.

Yet, there are a very large number of the so-called
anomalous zones [17]-[20] planet. They are fraught
with phenomena incapable of being explained by mod-
ern science. At least some of them are supposedly en-
trances to portals. Geophysical exploration of portals
will allow visiting them safely and solving some im-
portant problems of modern astrophysics successfully.

2. The version of the special theory of
relativity presented for study in physics textbooks is
incorrect

The alternative version of the STR states the gen-
erally recognized version of the STR studied in physics
textbooks to be incorrect [21]-[32], because:

+ the relativistic formulas obtained therein are
incorrect;

+ the relativistic formulas have been incorrectly
explained using the incorrect principle of light speed
non-exceedance;

« the relativistic formulas have entailed wrong
conclusions consisting in physical unreality of imagi-
nary numbers and existence of only our visible uni-
verse.

Hence the alternative version of the STR thereby
asserts exactly what we need — the existence of other
universes, besides our universe, which together form
the Multiverse. This follows from its relativistic formu-
las that are different from those in the generally ac-
cepted version of the STR. In order to understand the
relativistic formulas of the alternative version of the
STR better, let us first consider the simpler relativistic
formulas of the generally accepted version of the STR.
They are as follow

27 This is reprint of the article “Antonov A. A. Geophysical exploration of portals will provide new knowledge about space.
Proceedings of the 1l International Scientific Conference. The modern vector of the development of science. Philadelphia,

USA. 2023. pp. 85-101.”
DOl https://doi.org/10.5281/zenodo.7709801
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Mm=———= )

where M is the relativistic mass of a moving
body;

Mg is the rest mass of a moving body;

At is the relativistic time of a moving body;

Aty is the rest time of a moving body;

| is the relativistic length of a moving body;
IO is the rest length of a moving body;

V is the velocity of a moving body;

C is the speed of light.
Fig. 1. Graphs of functions m(v) , AI(V) and |(V) corresponding to the existing and alternative versions of
the STR in the subluminal v < ¢ and hyperluminal v > C ranges

Fig. 1a,b,c presents the graphs of the formulas. As
can be seen, all formulas for V << C lead to results
measured by real numbers, and for VV > C to results
measured by imaginary numbers. This circumstance
greatly discouraged authors of the generally accepted
version of the STR, since until very recently no one
could explain physical sense of the results measured by
imaginary numbers discovered 500 years ago. And no
one would need a theory whose results could not be
explained even by its creators. The fate of the generally
accepted (but it's only now, not then) version of the
STR hung in the balance in the early 20th century. It
was saved by introducing a postulate, i.e. an unproven
assumption, called the principle of light speed non-
exceedance, the sense of which is clear from its name.
The postulate looked quite acceptable, since in the
early20th century physics knew no phenomenon, in
which any physical entity would move with
superluminal velocity. This is how the STR has begun

to be studied and still been studied even in the most
prestigious universities

But in 1934, Cherenkov radiation was discovered
[33]. The radiation is emitted when electrically charged
particles are moving at speeds faster than that of light.
In 1958, Pavel Alekseevich Cherenkov, Igor Evge-
nievich Tamm and llya Mikhailovich Frank received
the Nobel Prize for the discovery and explanation of
this radiation. The fate of the STR hung in the balance
again. And the STR was saved once again. This time it
was saved by making a clarification that the principle
of light speed non-exceedance had implied the speed of
light exclusively in a vacuum.

In the 21st century, one more attempt to refute the
STR was undertaken. This time it was the OPERA ex-
periment at the Large Hadron Collider. It was supposed
to register superluminal neutrinos and thereby prove
physical reality of imaginary numbers. A sensational
report about successful completion of the very complex
and expensive experiment was published on September
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22, 2011. However, six months later, the OPERA ex-
periment was refuted by the ICARUS experiment.
Therefore, the STR again failed to be refuted.

Nevertheless, in 2008-2010, i.e. before publica-
tion of the OPERA experiment results, the results of al-
ternative studies of special processes in linear electric
circuits [34]-[38], were published. They proved that
resonance, discovered by Galileo in 1602, occurs at
complex frequencies, rather than at real ones, which has
still been stated in textbooks on the theory of linear
electric circuits. Thus, physical reality of imaginary
numbers has been finally proved and the unsuccessful
OPERA experiment has become useless. And since
mathematics is the language of all exact sciences, the
principle of physical reality of imaginary numbers
proven experimentally in the theory of linear electric
circuits has become generally scientific. Therefore, this
time the principle of light speed non-exceedance has
been refuted.

At the same time, it has been also proved that if
the outdated version of the STR presented in physics
textbooks were true, then tsunami, bell ringing and mu-
sic of piano or other musical instruments would be im-
possible; swings would not swing in a playground;
Ohm’s law as interpreted by Steinmetz used daily by
millions of radio engineers all over the world would not
work; and there would be no radio and electrical engi-
neering at all. However, authors of the incorrect version
of the STR did not know this when they created their
theory at the beginning of the 20th century, but later
physicists-relativists did not want to know this. Moreo-
ver, they did everything so that no one knew about it.
For example, they staged a misleading and very expen-
sive advertising action in the form of OPERA and
ICARUS experiments at the Large Hadron Collider.

Nevertheless, physical reality of imaginary num-
bers has already been proven and the truth of this state-
ment is beyond doubt. And therefore, in accordance
with the relativistic formulas (1)-(3), something must
exist in nature at V > C . However, analysis of the
formulas has shown that the universes corresponding to
such a situation should be physically unstable and
therefore self-liquidating, i.e. could not exist. Thus, the
relativistic formulas (1)-(3) are incorrect as well as the
generally accepted version of the STR.

The generally accepted version of the STR turned
out to be incorrect because, due to the lack of necessary
scientific knowledge in the early 20th century, relativ-
istic formulas were derived incorrectly. Postulates were
used instead of missing scientific knowledge. However,
the principle of light speed non-exceedance turned out
to be wrong. Derivation errors were not timely detected
and corrected. In subsequent years, following the iner-
tia of competitive struggle (after all, within the frame-
work of a market economy, science is a kind of busi-

ness), the STR turned out to be so canonized that it be-
came poorly receptive to new knowledge. As a result,
the relativistic formulas have not yet been corrected.

3. Alternative version of the special theory of
relativity

3.1. There is a hidden Multiverse in nature, not
a Monoverse

Actually, relativistic formulas obtained in the
generally accepted version of the STR not only were
not, but could not be explained, because functions (1)-
(3) vary in significantly different ways (see Fig. 1a,b,c)
in the subluminal (for V < C) and superluminal (for
V >C) velocity ranges. As has been shown above,
universes corresponding to the formulas (1)—(3) are
physically unstable in the superluminal velocity range
(forV>C) and, therefore, cannot even exist. That is
why the formulas (1)-(3) are incorrect. In order for the
same regularities to take place in the subluminal (for
V < C) and superluminal (for V > C) velocity ranges
and, therefore, formulas describing the corresponding

processes could be explained, the graphs m(V),
At(v), 1(V)should take the form shown in Fig.
1d,e,f. This requires introduction of the function i

into the corrected relativistic formulas of the STR
corresponding to them

mgi ¥ o mgi®
fov—e o)
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where q(V) =LV/CJ — is the ‘floor' function of

discrete mathematics (Figure 2a);
W=V —(c is its own local velocity for each

universe (Fig. 2b).

m(q) =

And the function 19 is the simple and clear
function convenient for this situation, since, for
integers of the argument { , it takes on only the proper

values +1, +1, -1, —1I and in the proper sequence.
These values correspond to four different universes
alternating in space. However, its values are unknown
for non-integers of the argument. This is not actually a

problem, since we can replace the function i9in the

formulas  (4)-(6) by the Euler’s formula
€972 —cos(qz/ 2)+isin(qz/2) that takes
on the same values +1, +1,-1, —1 for integers of the

argument g and, therefore, can completely replace it
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Fig. 2. Graphs of functions ((V) and W(V)
illustrating the meaning of the ‘floor’ function of discrete mathematics

Thus the corrected relativistic formulas (4)-(6) and (7)-(9) imply that the quantity ( takes on integers?® (see
Fig. 2a), determined by the discrete ‘floor’ function (V) = \_V/ CJ. The integers corres-pond to different universes.

0
Thus, the quantity g = Ocorresponds to our visible universe (for which | =l) and the quantity =1

corresponds to another universe (for which I~ =1) that is invisible for us by virtue of the condition V > C,
because it is located beyond the event horizon. Stephen William

28 |t takes non-integer values in the portals considered below, in which, from their entrance to exit, under the influence of
physical factors that have not yet been studied, the value changes by one
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Hawking wrote about imaginary time in such a
Multiverse: “Imaginary time is a new dimension, at
right angles to ordinary, real time”. Thus, his research
confirmed the validity of the hypothesis of the hidden
Multiverse considered below.

Let us, for definiteness, call the universe
corresponding to g =1 a tachyon universe, since it

contains tachyons [39]-[40] that are understood to be
subatomic particles moving at a speed faster than that
of light. Therefore, many physicists believe that they
should not exist in nature (by which they mean a
Monoverse corresponding to the generally accepted
interpretation of the STR), since they violate the
principle of causality. However, since tachyons are
actually in a tachyon universe (or antiverse), rather than
in our universe, they do not violate the principle of
causality.

For similar reasons, let us call our universe a
tardyon universe. Then it would be logical to assert that
the quantity g = 2 corresponds to a tardyon antiverse

2
(for which I" = —1), the quantity q = 3corresponds to

.3 .
a tachyon antiverse (for which 1™ = —1), the quantity
g = 4 corresponds to another tardyon universe (for

4
which | =1), the quantity g =5corresponds to

. . 5
another tachyon universe (for which 1~ =1), etc.
Consequently, such a Multiverse has a helical
structure (Fig. 3). Moreover, since V =W+ (c

follows from the formulaW =V —(c, then V> Cis

for all universes, except for ours, and therefore they are
beyond the event horizon, i.e. are invisible. The entire
Multiverse is also invisible, which is why it is called
hidden [41]-[47]. Universes of the hidden Multiverse
do not intersect, which is why they can be called
parallel. However, drifting in the fourth spatial
dimension ( they sometimes touch each other and

even slightly penetrate into each other, forming some
transitional zones called portals [48],[49] (they are
shown by double-headed arrows in Fig. 3).

3.2. Dark matter and dark energy phenomena
are generated by the existence of the Multiverse

But shown in Fig. 3 structure of the hidden
Multiverse has the significant drawback that it does not
take into account the existence of the phenomena of
dark matter and dark energy, which are not explained.
So what are dark matter and dark energy? And why is
it so important to explain them? This is because,
according to the data obtained by the WMAP
spacecraft, the entire universe (actually, the entire
hidden Multiverse) consists of 22.4% of dark matter,
73.0% of dark energy and only 4.6% of baryonic matter
[50]. And according to more recent data obtained by the
Planck spacecraft, the entire universe (again, actually,
the entire hidden Multiverse) consists of 26.8% of dark
matter, 68.3% of dark energy and only 4.9% of
baryonic substances [51]. That is, according to these
data, almost the whole of nature is not at all what we
have understood it to be in our visible universe. It is
rather different. Thus, without understanding physical

sense of dark matter and dark energy, understanding of
our visible universe does not seem to be quite reliable.
However, despite all the efforts of scientists to solve
this important problem, dark matter and dark energy
have been defied explanation for almost a hundred
years. Michio Kaku wrote in this regard: “Of course, a
whole bunch of Nobel Prizes is waiting for the scientists
who can reveal the secrets of the ‘dark energy’ and
‘dark matter’”

All these efforts have actually so far been
undertaken within the framework of the generally
accepted version of the STR. Therefore, considering
the remark of Albert Einstein “Insanity: doing the same
thing over and over again and expecting different
results”, let us now try to seek for such an explanation
within the framework of the alternative version of the
STR. We should assume what could not be assumed
within the framework of the generally accepted version
of the STR — to seek for the explanation in the
macrocosm, rather than in the microcosm. That is, we
should assume that the phenomena of dark matter and
dark energy are evoked in our visible universe by the
rest of invisible universes of the hidden Multiverse. We
should as well assume that the phenomena of dark
matter and dark energy [52]-[60] are a kind of optical
shadow of these invisible universes on our universe
(however, it is gravitational or some other shadow,
rather than an electromagnetic one). This will make it
possible to understand why, until now, no material
carriers of these phenomena have been found by
research at the Large Hadron Collider. After all, no
optical image (including a shadow) has ever contained
any physical components of such an image.

Then, having made such an assumption, it might
be argued that:

« the phenomenon of dark matter is evoked by
invisible universes of the hidden Multiverse adjacent to
our visible universe, and

+ the phenomenon of dark energy is evoked by
the rest of invisible universes of the hidden Multiverse,
more distant from our visible universe.

Herewith, since these universes do not intersect
anywhere, they are parallel. However, floating in space,
they inevitably touch and even slightly penetrate into
each other in many spots, generating portals. Adjacent
universes exchange their material content through these
portals. Therefore, over billions of years of their
existence, parameters of all universes have
substantially averaged. And this allows you to
determine the number of universes in the hidden
Multiverse. Assuming that our visible universe has
such averaged parameters, we can find the following:

+ the total number of universes in the hidden
Multiverse is 100% / 4.6% = 21.74 according to the
above data obtained by the WMAP spacecraft, and
100% / 4.9% = 20.41 according to the data obtained by
the Planck spacecraft. Consequently, their real number
is supposedly equal to 20...22 universes;

+ the number of universes in the hidden Multi-
verse that are adjacent to our universe and evoke the
phenomenon of dark matter is 22.4% / 4.6% = 4.87 ac-
cording to the above data obtained by the WMAP
spacecraft, and 26.8% / 4.9% = 5.47 according to the
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data obtained by the Planck spacecraft. Consequently,
their real number is supposedly equal to 5...6 uni-
VErses.

» the number of universes in the hidden Multi-
verse that evoke the phenomenon of dark energy is
73.0% / 4.6% = 15.87 according to the above data ob-
tained by the WMAP spacecraft, and 68.3 % / 4.9% =
13.94 according to the data obtained by the Planck
spacecraft. Consequently, their real number is suppos-
edly equal to 14...16 universes.

3.3 Dark matter and dark energy phenomena
allow to determine the structure of the hidden
Multiverse

And immediately striking is the discrepancy
between the obtained calculation results and the one
shown above in Fig. 3 supposed structures of the hidden
Multiverse, which cannot be explained in any way by
the inaccuracy of the measurements of the WMAP and
Planck spacecraft, since the difference between the
results of calculations and experimental data is too
large. There has been found to be five or six other
parallel universes adjacent to our universe, rather than
two. However, this number does not fit within the
structure shown in Fig. 3.

Hence, it is logical to assume that there has been
some mistake in the previous reasoning. This mistake,
most likely, is that earlier, for simplicity, we have
supposed the existence of only one extra dimension

in the hidden Multiverse, and, therefore, its

correspondence to physically real complex numbers
containing only one imaginary unit. In order for six
other parallel universes to be adjacent to our universe
(i.e. three tachyon universes and three tachyon
antiverses), there should be three extra dimensions
g, I', S, determining their position in space. Therefore,

the structure of the hidden Multiverse should be

described by quaternions O t ilCOl + iza)z + iga)g, ie.
hypercomplex numbers [61], containing three
imaginary units l1,19,13 connected by the relations
i2 22 2
=15 =15=-1 (10)
Ligly =lhlils =131l =1 (12)
That is why, the relativistic formulas (4)-(6) and
(7)-(9) must be corrected again as follows

moidiLis

J-1Y - @+ r+9)P
At(q,1,5) = Aififis 1= [V — (q +r +9)]* (14
1(a,1,5) = oififis [ 1- [V, — (a+r + )] @9)

or

m(q,r,s) = (13)
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where M is the relativistic mass of a moving

body;
At is the relativistic time of a moving body;
| is the relativistic length of a moving body;
Q,I,S are the coordinates of the universe in

which a moving body is located.

These formulas implies that our Multiverse has a
quaternion structure in six-dimensional space [62]-[64]
and its structure is described by the function

fors(%Y,2) +hq+ior +i3S, where the real

summand fq,r,s(xi Y, Z) describes  distribution  of
physical content in the universe with coordinates
q,r,S, and the imaginary summand i10 + i,r + i3S

describes the position of this universe in the space of
the Multiverse.

According to the formulas (4)-(6), for integers? of
the coordinates of the universes {, I, S in the hidden

Multiverse
- q- r‘- S _
« we get I'lol3 =1 for q+r+s=0, that
corresponds to our visible universe, which we shall call

it a tardyon universe, since we have 0<v<Cinthis
case;

e Wwe get either ilqizrigf = il or ifizrig = i2 or

ilqizri?f =I5 for 0+ +S =1, which corresponds to

29 And non-integer values {, I', S are taken in portals

one of the invisible universes adjacent to our universes;
we shall call them tachyon universes, since we have
V > Cin this case;

ir:s

- we get either ifigi3=-1 for

g+ +S =2, which corresponds to one of the invis-

ible universes; we shall call them tardyon antiverses,
since we have V > Cin this case;

«  we get either ilqizri§ =—ij or ilqi2ri3§ =i,

or ifliyi3 =—ig for q+r+S=3, which corre-
sponds to one of the invisible universes; we shall call
them tachyon antiverses, since we have V > Cin this
case;

+ etc.

Examples of the structural diagrams of the hidden
Multiverses corresponding to the calculations are
shown in fig. 4-6. As can be seen, the universes con-
tained in these Multiverses are interconnected not only
by bidirectional portals corresponding to the formula
(10), but also by unidirectional portals corresponding to
the formulas (11) and (12). Besides, some universes of
the hidden Multiverse, including our visible universe, it
appears, can be connected through portals with uni-
verses of other Multiverses that together form a Hyper-
universe®, generating the phenomenon of dark space
[65], [66].

30 By analogy with the term 'Multiverse', hereinafter, instead
of 'Hyperuniverse', we will use the term 'Hyperverse'.
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4. How to see invisible universes

So, the alternative version of the STR successfully
solves the problems that turned out to

be unsolvable for the generally accepted version.
Nevertheless, it will remain but a hypothesis until it
finds experimental confirmation. What experimental

confirmations of its truth will be authoritatively
convincing and how can they be obtained?
Experimental confirmations of real physical
existence of the hitherto undetected invisible universes
would obviously be the most authoritative evidence. It
turns out that one can see [67]-[71], or, in other words,




34

International independent scientific journal Ne49/2023

discover them. This requires placing a telescope in a
portal® and comparing its observations of the starry sky
with the observations of telescopes located outsidethe
portals (Fig. 7). Constellations in the skies of other
universes would actually be completely different.
Therefore, once a hypothetical telescope is moved
through a portal from our universe (i.e. from the earth’s
surface) to an adjacent universe invisible on Earth, all

the known constellations in the starry sky would
gradually be replaced by the constellations of the
adjacent universe. This would be the most obvious and
indisputable evidence of existence of other universes.
And such an experiment will be much less expensive
than a similar experiment a hundred years ago by the
President of the Royal Astronomical Society, Sir
Arthur Stanley Eddington [72], [73].

anomalous zones anomalous zones anomalous zones
ff 4 ’ Observatory outside

— R C omputer -/.- il

Observatory outside Observatory outside
anomalous zones anamalous wnes anomdm wne anomalous zones

Fig. 7. Diagram of an astronomical experiment on invisible universe detection

Fig. 8. The Main Astronomlcal Observatory of the Natlonal Academy of Sciences of Ukraine located in an
anomalous zone

Moreover, some observatories, such as, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine (Fig. 8)
located in the Holosiivskyi forest, just 12 km from the
centre of Kyiv, the capital of Ukraine, are already in
anomalous zones, presumably being entrances to
portals. Other observatories also located in anomalous
zones can be identified by similar comparative studies
of high-precision astronomical observations of all
observatories. It is also desirable to subject all
anomalous zones to such an examination so that to
determine passport data of all portals available on
Earth. Their comparative analysis will reveal how
many adjacent invisible universes there are on the Earth
and determine whether there are universes among these
invisible universes that are not the part of the hidden

31 Similarly, to see the invisible neighbouring room of our
dwelling, you need to look into it from the corridor connect-
ing these rooms

Multiverse. Exploration of such universes would be the
most interesting, as it makes possible to discover the
Hyperverse.

In the future, when the portals are explored and
people learn how to navigate through them safely,
people can visit adjacent universes that are currently
invisible. This would be another proof of their
existence.

5. The relevance of geophysical researches of
portals

At present, portals are absolutely unexplored. This
even raises doubts as to their existence. Herewith,
although there are a lot of anomalous zones supposedly
being the entrances to portals, people avoid visiting
them. And they are right. This is unsafe, because portals
are a kind of invisible labyrinths, three-dimensional
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labyrinths. So, naturally, finding a way out of a portal
is not easy without knowing this and taking special
precautions in advance (for example, the Ariadne’s
thread mentioned in ancient Greek mythology). Even
more difficult is to successfully move from entrance to
exit through a portal (the Ariadne’s thread would not
help here) and get into an adjacent universe. To do this,
you need to create special tools for orientation in the
portals.

But all the means used for a serious portal
research, including portal orientation tools, vehicles
(including unmanned vehicles), communications
equipment and everything else, are much less
expensive than people’s flights to the Moon or Mars
and much more effective in terms of quantity and
quality of new expected knowledge, both astrophysical
and geophysical. From the standpoint of scientific, as
well as political and economic consequences for human
civilization development this would appear to be much
more crucial than, for example, the discovery of
America by Columbus.

6. Conclusion

Thus, because the fallacybility of the universally
recognized version of STR stated in physics

Thus, because the fallacybility of the universally
recognized version of STR stated in physics textbooks,
which asserts the existence in nature of our only visible
universe, is experimentally proven in the most
indisputable way, and the alternative version of this
theory states that there are many parallel universes, it
has also been proven that there are portals between
these universes.

And these portals need to be explored. This is very
important from a practical point of view, since one must
know how one can safely visit neighboring universes.
This is no less important from a scientific point of view,
as it will prove the existence of anti-space and anti-time
and the possibility of traveling through the hidden
Multiverse not only in space, but also in time.
Moreover, time travel can be not only in the past, but
also in the future [74]-[78].
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