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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Grygoruk S., Dudukina S., Sirko A., Matsuga O., Malyi R.
PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS
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Diagnostic assessment and treatment of concomitant carotid
and coronary atherosclerotic arterial disease is a priority area of
modern neurosurgery and cardiology. The frequency of surgi-
cal interventions for cerebral and coronary artery atherosclerotic
stenosis is increasing [1,2]. The tactics and sequence of revas-
cularization of the beds are also debatable. Staged surgeries
cause increased risk of ischemic lesions to a non-revascularized
vascular bed. At the same time, simultaneous surgeries in the
both beds can also lead to a significant mortality increase [2-4].
Therefore, it is very important to predict the outcomes after re-
vascularization of a bed which is planned to be operated on first
to select further treatment tactics.

The existing outcome prediction scales and models need to be
improved [6,7]. Given there are virtually no scales for individual
prediction of outcomes after revascularization of the bed oper-
ated first, it is important to determine perioperative factors in-
fluencing treatment outcome after the first bed revascularization
and to create models that allow predicting treatment outcomes
based on the set of factors in a particular patient.

Study objective is to assess the impact of perioperative fac-
tors on carotid/coronary bed revascularization in patients with
concomitant carotid and coronary atherosclerotic arterial dis-
ease who underwent the first stage of treatment and to create an
outcome prediction model based on those factors.

Material and methods. Compliance with ethical standards.
We have analyzed the treatment outcomes of 204 patients with
concomitant carotid and coronary atherosclerotic artery disease
who were subject to surgical revascularization of both vascu-
lar beds and when the first stage of treatment was completed.
Conventionally, the patients were divided into four groups. The
first groupconsisted of 75 patients who underwent carotid end-
arterectomy (CEE) as the first revascularization stage at differ-
ent times before CABG, while 40 patients of the second grou-
punderwent cerebral artery stenting (CERAS) at the first stage
and CABG at the second stage during a single hospital stay. The
third groupincluded 29 patients who first underwent CERAS
and then coronary artery stenting (CORAS) at different times
after CERAS. In the fourth group, 60 patients underwent CO-
RAS before CEE.

All carotid bed revascularizations and coronary bed endovas-
cular revascularizations were performed in Mechnikov Dnipro-
petrovsk Regional Clinical Hospital. The open heart surgeries
were performed in Dnipropetrovsk Regional Center for Cardiol-
ogy and Cardiac Surgery.

Inclusion criteria: the study included patients of both sexes
with carotid and coronary bed atherosclerotic lesions, who re-
quired the staged surgery and underwent the first treatment stage.

Exclusion criteria: severe heart thythm or conduction disor-
der, acute coronary syndrome, acute cerebrovascular accident,
concomitant incurable disease, patient’s refusal to participate in
the study.

© GMN

The cerebral/coronary bed revaascularization was performed
on the basis of international guidelines [5,11,13]. The stages of
endovascular and open surgeries in the both beds were based on
prevailing clinical manifestations of carotid or coronary bed le-
sion. Endovascular interventions prior to CABG and CEE were
performed to prevent complications.

The immediate outcome of cerebral/coronary bed revas-
cularization was assessed using the following indicators: 1 =
improvement of general condition (patients with a history of
transient neurological/cardiac symptoms); 2 = complete regres-
sion of neurological/cardiac symptoms; 3 = partial regression
of neurological symptoms/lower angina class; 4 = deterioration
(new neurological deficit/higher angina class); 5 = no changes
(patients with neurological deficit/stable angina); 6 = death.

The correlation between the treatment outcome and influential
perioperative factors was assessed using statistic x> To deter-
mine the strength of association based on the statistic, the Cra-
mer’s V coefficient was calculated.

Two models of binary logistic regression were built to predict
the treatment outcome. The first model was designed to predict
whether the revascularization outcome will be favorable (1, 2, 3,
5) or unfavorable (4, 6). The second model makes it possible to
differentiate the /, 5 outcome from the 2, 3 outcome.

The following binary logistic regression model was used in
the study. If two outcomes are possible for a patient (A or B),
then, according to the model, the probability of 4 outcome can

be expressed as

1

P{outcome = A} = =t

where z=a,ta X, ta X, +...+ ax;

a,a,4a,...,8 = model parameters;

Xpp X5 Xy ooy X = patient characteristics (symptoms) values.
A decision regarding the outcome is made as follows:

A, if P{outcome = A} > threshold,

Outcome'= {B,Ef P{outcome = A} < threshold.

The threshold value is either taken equal to 0.5 or adjusted
during the model training. During the study, the threshold value
was determined taking into account the sensitivity/specificity
balance.

When building both binary logistic regressions, the param-
eters were estimated based on maximum likelihood. New-
ton’s method was used to find the maximum of the likelihood
function.

In addition, the data was pre-processed and informative
factors were selected when building each model. Data pre-
processing included missing value processing, qualitative in-
dicator binarization, correlation analysis in order to exclude
highly correlated factors, classes balancing by duplicating
randomly selected instances of a small class. Recursive fea-
ture elimination algorithm was used to select the most infor-
mative factors.
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Table 1. Treatment outcomes in patients with concomitant cerebral and coronary atherosclerotic arterial disease | were subject to
staged surgical treatment tactics and who underwent the first stage of treatment

Group/Outcome 1 2 3 4 5 6
1 = CEE+CABG 44% (33) 48% (36) 4% (3) 1.3% (1) 2.7% (2) 0% (0)
2 = CERAS+CABG 40% (16) 32.5% (13) 7.5% (3) 0% (0) 17.5% (7) 2.5% (1)
3 = CERAS+CORAS 48.3% (14) 31% (9) 10.3% (3) 0% (0) 6.9% (2) 3.4% (1)
4 = CORAS+CEE 31.7% (19) 55% (33) 1.7% (1) 1.7% (1) 10% (6) 0% (0)

Table 2. Perioperative factors and their association with treatment outcomes in patients
with concomitant cerebral and coronary atherosclerotic arterial disease

Factors associated with treatment outcomes

Factors not associated with treatment outcomes

Preoperative
* Limb movement disorder, 0.247 (p=0.004)
* Cardiac arrhythmia, 0.202 (p=0.038)
* Surgery type, 0.229 (p=0.001)
Intra- and postoperative
* Cardiovascular events during/or after revascularization of
the first bed, 0.369 (p<0.00001)

Preoperative
Diabetes mellitus, 0.093 (p=0.775)
Obesity, 0.125 (p=0.477)

Chronic pyelonephritis, 0.121 (p=0.512)
History of ischemic stroke, 0.193 (p=0.056)
Aphasia, 0.13 (p=0.429)
Cognitive dysfunctions, 0.169 (p=0.144)
Cerebral symptoms, 0.117 (p=0.554)
Heart failure, 0.117 (p=0.641)

Lower extremities atherosclerosis, 0.146 (p=0.291)
Coronary circulation type, 0.302 (p=0.334)
Circle of Willis condition, 0.113 (p=0.785)
Cicatricial changes on ECG, 0.129 (p=0.436)

Metrics such as accuracy, sensitivity and specificity were used
to evaluate the model quality. The metrics were estimated using
a cross-validation technique.

Both models were trained using the scikit-learn Python library
in the Jupyter Notebook. Jupyter Notebook is an open source ap-
pdistributed free of charge under a modified BSD license.

Results and discussion. Table 1 contains treatment outcomes
in patients with concomitant cerebral and coronary atheroscle-
rotic arterial disease who were subject to staged surgical treat-
ment tactics and underwent the first stage of treatment (Table 1).

The correlation analysis revealed that the following periop-
erative factors were associated with immediate outcomes after
the revascularization of the first bed (Table 2).

Analysis of association of perioperative factors with the fi-
nal treatment outcome in each groupshowed that the treatment
outcomes in the first group, in addition to those listed in the
table, were also associated with the right vertebral artery, 0,405
(p=0,015) and left vertebral artery stenosis, 0.36 (p=0.046)).
Also, the circle of Willis condition, namely the presence of
cross-flows through the anterior communicating artery, influ-
enced the treatment outcomes (0.309 (p=0.026)), in contrast
to general patients’ cohort. No individual features were found
in the second group. In the third group, the presence of speech
disorders, namely sensory dysphasia, 0.649 (p=0.016); motor
aphasia, 0.674 (p=0.01); amnestic aphasia, 0.596 (p=0.036);
dysarthria, 0.574 (p=0.049); and left vertebral artery stenosis,
0.649 (p=0.016), were associated with the treatment outcomes.

The obtained data showed the impact of each factor separately
on the treatment outcomes.

To determine the comprehensive perioperative factor impact
on the prediction, two binary logistic regression models, which
allowed estimating the probability of immediate treatment out-
comes, were built.

The first model was designed to predict whether the revas-
cularization outcome will be favorable (1, 2, 3, 5) or unfavor-
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able (4, 6). It was built under very strong class disbalance
(less than 3% of patients had unfavorable outcomes). To build
a high quality model in such conditions, class balancing was
performed by duplicating randomly selected instances of a
small class. The quality of the built model turned out to be
quite high, although it required refinement using a dataset
containing the larger number of patients with unfavorable
outcomes.

Based on the model, the probability of unfavorable outcome
(4, 6) was expressed as:

P{outcome = poor} = Frper

where

z=—51.51—- 17,326 * {postoperative complications = none} —
—14,666 = {postoperative complications = acute myocardial infarction} +
+16,183 = {postoperative complications = stenocardia} +
+7,597 * {postoperative complications = ischemic stroke} +
+5,303 = transient ischemic attack +
+20,597 * {cerebral angiography cross — flows = none} +
43,037 + ECG cicatricial changes + 25,485 = {sex = male}

The decision on whether a treatment outcome is poor or good
is based on the following rule:

poor (4 or 6),if P{loutcome = poor} > 0.5,

Bateome— {goad (1,2,3,5),if P{outcome = poor} < 0.5.

This model sensitivity (the correct unfavorable outcome
prediction percentage) is 75% (3 of 4 patients). The model
specificity (the correct favorable outcome prediction percent-
age) is 97%. The total number of correct predictions (accu-
racy) is 97%. This model can be considered of high quality
although most of its parameters turned out to be insignificant
due to existing relations between the factors involved. Con-
sequently, the model cannot be the basis for conclusions on
the importance of particular factors or their influence on the
outcome; odds ratio analysis does not make sense either.
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Table 3. Logistic regression model to predict functional treatment outcome (1, 5 or 2, 3)

95% confidence inter-
val for odds ratio
Factor Model.paran;,eter Stalf1da1:d error pvalue | Odds ratio
estimate, of estimate Lower Upper
limit limit
Surgery = CERAS+CABG -1.067 0.424 0.012 0.344 0.150 0.790
Age -0,037 0.014 0.009 0.964 0.937 0.991
Right middle cerebral artery, M1 -0.025 0.014 0.062 0.975 0.949 1.001
segment, stenosis
Doppler ultrasound, right vertebral 0.846 0373 0.023 2.330 1122 4.837
artery stenosis (tortuosity)
Constant 2.346 0.855 0.006 10.446 1.955 55.823

If the first model predicted a favorable outcome (1, 2, 3, 5),
the second model was used to make it possible to distinguish
between the /, 5 outcome and the 2, 3 outcome. Based on this
model, the probability of the 4, 6 outcome was expressed as:

1
1+e~Z

P{outcome = 2 or 3} =

where
z=12.346-1.067 * {surgery = staged CERAS + CABG} - 0,037
* age - 0.025 * cerebral angiography,right middle cerebral ar-
tery, M1 segment, stenosis + 0.846 * Doppler ultrasound, right
vertebral artery stenosis (tortuosity).

In the second model, almost all parameters were statistically
significant (significance level, 0.05). Table 3 contains the results
of testing the significance of each parameter and odds ratios with
95% confidence intervals.

If a decision regarding the treatment outcome is made using a
threshold of 0.5, i. e. based on the expression:

2 or 3, if P{outcome = 2 or 3} > 0,5,

Qutcome— [1 or 5,if P{outcome = 2 or 3} = 0,5,

then the overall percentage of the model’s correct predictions
is 62%. Model sensitivity (correct 2, 3 outcome predictions per-
centage) is 70%, and specificity (correct /, 5 outcome predic-
tions percentage) is 55%.

If a decision regarding the treatment outcome is made using a
threshold of 0.53, i. e. based on the expression:

2 or 3,if P{outcome = 2 or 3} > 0,53,

Uuicome = [1 or 5,if P{outcome = 2 or 3} = 0,53,

then the model accuracy, sensitivity, and specificity are 62%.

The decision on carotid stenosis patient revascularization is
made based on the corresponding artery disease symptoms, the
degree of internal carotid artery narrowing, patient’s age and
sex, comorbidities, and life expectancy [5,9,12]. In the presented
study, the patient’s sex or the presence of concomitant disease
(diabetes mellitus, obesity, or kidney disease) did not correlate
with the treatment outcomes; however, the history of ECG-con-
firmed AMI (cicatricial changes) in females caused significantly
worse outcomes.

Cardiac arrhythmia was independently associated with the
treatment outcomes but did not play a significant role in the ag-
gregate of factors. According to the literature, cardiac arrhyth-
mia is an independent factor that worsens the prognosis in both
cardiac intervention and revascularization of the carotid bed
[14,15].

The elderly age combined with multifocal atherosclerosis is a
marker of increased mortality after revascularization surgeries
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in coronary or non-coronary vascular beds, either simultaneous
or staged [10, 12]. In the presented study, the age only affected
functional (neurological deficit regression) treatment outcomes.
Interestingly, the presence of vertebral artery stenosis, both in-
dependently and in combination with other factors, in favorable
treatment outcome prediction played a significant role in the
treatment outcome formation, which is scarcely described in the
literature [5,9].

Conclusions.

1. In the revascularization of the first bed when revasculariza-
tion of both beds is required in patients with concomitant carotid
and coronary atherosclerotic arterial disease who are subject to
staged surgical treatment tactics, perioperative cardiovascular
complications, i. e. acute coronary syndrome and acute cerebro-
vascular disorders (ischemic stroke and transient ischemic at-
tacks), are the key unfavorable outcome risk factors.

2. Postinfarction cardiosclerosis in women is an additional risk
factor for an unfavorable outcome.

3. Functional treatment outcomes are influenced by age and
vertebral artery stenosis, both independently and in combination
with other factors.

4. Using the multivariate statistics methods, the models were
built for predicting the immediate outcomes after the surgical
revascularization of the first bed when it is necessary to revascu-
larize both beds in patients with concomitant carotid and coro-
nary atherosclerotic arterial disease who are subject to staged
surgical treatment tactics.

5. The built model makes it possible to give highly probable
treatment outcome prognosis, on the basis of the risk factors in-
volved.

Opportunities for further studies. The treatment outcome pre-
diction contributes to the development of effective complication
prevention methods and the methods for modified risk factor
elimination. In the future, it is planned to build models for pre-
dicting overall treatment outcomes in patients with concomitant
carotid and coronary atherosclerotic arterial disease and, on their
basis, developunfavorable outcome prevention and selection al-
gorithms for optimal treatment tactics.
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SUMMARY

PREDICTION OF STAGED SURGICAL TREATMENT
OUTCOME IN PATIENTS WITH CONCOMITANT CA-
ROTID AND CORONARY ATHEROSCLEROTIC ARTE-
RIAL DISEASE

*Grygoruk S., "Dudukina S., *Sirko A., ’Matsuga O.,
*Malyi R.

!Dnipropetrovsk Medical Academy, Ministry of Healthcare of
Ukraine, Dnipro; *Mechnikov Dnipropetrovsk Regional Clini-
cal Hospital, 30. Honchar Dnipro National University, Ukraine

Objective - to assess the impact of perioperative factors on
the treatment response in patients with concomitant carotid and
coronary atherosclerotic arterial disease who underwent the first
stage of revascularization and to build an outcome prediction
model based on those factors.

The prediction models were based on treatment outcomes in
204 patients with concomitant coronary and carotid atheroscle-
rotic arterial disease, who are subject to surgical revasculariza-
tion of both vascular beds and who underwent the first stage of
treatment.

The treatment outcomes were individually influenced by
both preoperative factors [limb movement disorders, 0.247
(p=0.004); cardiac arrhythmias, 0.202 (p=0.038); surgery type,
0.229 (p=0.001)] and intra- and postoperative factors (cardio-
vascular complications, 0.369 (p<0.00001), including acute
coronary syndrome and acute cerebrovascular disorders). Two
binary logistic regression models were built in order to predict
treatment outcomes and assess the comprehensive impact of
perioperative factors. The first model is designed to distinguish
an unfavorable outcome from a favorable one. The recognition
quality of the model is 97%; its sensitivity is 75%; specificity
- 97%. The second model makes it possible to predict whether
a condition of a patient with a favorable outcome will improve
or remain unchanged vs. complete or partial regression of neu-
rological/cardiologic symptoms. The overall correct prediction
percentage of the model is 62%. According to the second model,
treatment outcomes were influenced by age (OR=0.96 [0.94;
0.99]), vertebral artery disorder (OR=2.3 [1.12; 4.84]), and sur-
gery type (OR=0.34 [0.15; 0.79]).

The key risk factors of unfavourable outcome as for the revas-
cularization of the first bed when revascularization of both beds
is required in patients with concomitant carotid and coronary
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atherosclerotic arterial disease who are subject to the staged sur-
gical treatment tactics are cardiovascular complications in the
preoperative period, i. e. acute coronary syndrome and acute
cerebrovascular disorders. Postinfarction cardiosclerosis in
women is an additional risk factor for an unfavorable outcome.
Functional treatment outcomes are affected by age and vertebral
artery stenosis, both independently and in combination with oth-
er factors. The built model allows predicting treatment outcomes
taking into account risk factors involved.

Keywords: atherosclerosis, cerebral arteries, coronary arter-
ies, surgical treatment, prognosis.

PE3IOME

INPOTHO3UPOBAHUE PE3YJIBTATOB IIO3TAITHOI'O
XUPYPI'HYECKOI'O JIEYEHUS NTAHUEHTOB C CO-
YETAHHBIM ATEPOCKJIEPOTUYECKHUM ITIOPAKE-
HUEM COHHBIX 1 KOPOHAPHBIX APTEPHIA

T'puropyk C.IL, *ynykuna C.A., *Cupko A.I,
*Manyra O.H., 2Mausrii P.P.

TV JInenponemposckas meouyunckas akademus, Munucmep-
cmeo 30pasooxpanenust Yrpaunwl, *I'Y Jlnenponemposckas 06-
aacmuas kaunudeckas oonvnuya um. M.1M. Meunuxosa, /{nenp;
3Inenpoeckuil nayuonansnoitl ynusepcumem um. O. Tonuapa,
Vrpauna

Lenpio uccnenoBaHus sIBUIOCH OLEHUTh BIMSHUE IEPUOIIe-
pauMOHHBIX (hAKTOPOB HA PE3yNBTAThI JICYSHHsI TALIUSHTOB C CO-
YETaHHBIM aTepPOCKICPOTHYECKUM MOPAKEHUEM LiepeOpatbHbIX
Y KOPOHAPHBIX apTepHUii, KOTOPHIM BBIIIOJIHEH MEPBbIH 3Tal pe-
BaCKyJISIpU3allMy M Ha UX OCHOBE IIOCTPOUTH MOZIEIIb IPOTHO3U-
pOBaHUs PE3y/IbTaTOB JIEUEHHUS.

Mopgenu nporHo3upoBaHus CTPOUIIMCH Ha pe3ysbTaTax Je-
yeHHs 204 aueHTOB ¢ COUeTaHHBIMH aTePOCKICPOTHUECKU-
MU HOpaXCHUSMH LiepeOpajbHBIX U KOPOHAPHBIX apTepuii,
KOTOPBIM ITOKa3aHa XUpyprudeckas peBacKyispuszanus o06o-
UX COCYIUCTBIX OacCetHOB U IIPOBECH IIEPBBII 3Tall JICUCHHUS.

Ha pesynbrarsl jieueHMs BIMSUIM Kak IPEAONEpaLMOHHbIC
(daxTopbl — HapyIleHHs JABWKCHUH B KoHeuHocTsix 0,247
(p=0,004), napymenue purma cepaua 0,202 (p=0,038), Bun
oneparuBHoro smemarensctsa 0,229 (p=0,001), Tak u uH-
Tpa- U NOCIeoNepaluOHHbIC — CEPACYHO-COCYAUCTHIE OCIOXK-
HeHus 0,369 (p<0.00001) — ocTpslit KOPOHAPHBINA CHHAPOM U
OCTpBIe HAapYLICHUS] MO3rOBOr0 KpoBooOpamenus. s npo-
THO3MPOBAaHUS Pe3ysIbTaTOB JICUCHUS U OLCHKU KOMIUIEKCHO-
ro BIMSHUS NEPUONEPALUOHHBIX (AaKTOPOB MOCTPOCHBI J1BE
Mozenu OMHapHOIl Joructudeckoil perpeccuu. IlepBas mo-
JIeNb Tpe/IHa3HaueHa Ui pacio3HaBaHus HeOJIAroNPHUsITHOTO
pesynbrara npotuB OnaronpustHoro. KauectBo pacrno3HaBa-
HUS Ha €€ OCHOBaHHMM cocTaBisieT 97%, 4yBCTBUTEIBLHOCTD
— 75%, cneuuduunoctb — 97%. Bropas Momenab mo3BOJSET
JUISL TIALIMEHTOB C OJarompHUsTHBIM PEe3yIbTaToOM IPEIBUICTD
YIAYUYLIUTHCS COCTOSHUE IAlMEHTa WM OCTaHeTcsl 0e3 W3-
MEHEHHH, BOSHUKHET IMOJIHBIA WJIM YaCTUYHBIH perpecc He-
BPOJIOTHYECKOU/KAPAHOIOTHISCKON cuMnToMaTuku. OOmiuit
IPOLEHT NPAaBWIBHBIX NPeICKa3aHUil 10 3TOI Mojenu cocra-
B 62%. ComiacHO Opyroil Mojenu Ha pe3yibTaThl JEUECHUs
Bivsn Bozpact (OR 0,96 [0,94;0,99]), Hasnim4ue natoaoruu mo-
3BoHOuHBIX apTepuii (OR 2,3 [1,12;4,84]) u Bun onepauuu (OR
0,34 [0,15;0,79]).

VY GOJIBHBIX C COYETAHHBIMH aTEPOCKIICPOTUYECKUMH IOpa-

© GMN

KEHUSIMU 1IepeOpaIbHBIX U KOPOHAPHBIX apTepUil MPH TOCIIe-
):[OBaTeHbHOﬁ TAKTUKE XUPYPru4ye€CKoOro JICUCHUSI OCHOBHBIMU
(axTopamu prcka HeOIaronpUsITHOTO Pe3yIbTara B OTHOILICHUH
peBacKyJIsIprU3alyy epBoro GacceiiHa npu HeoOXOJUMOCTH pe-
BacKyJsipu3aluu o0oux OacceiHOB SABIAIOTCS CEpPACYHO-COCY-
JIICTBIE OCIIOKHEHUS B IIEPHOIEPALIUOHHOM NEPUOJIE — OCTPBIN
KOPOHAPHBIN CHHPOM M OCTPBIE HAPYLICHHUSI MO3TOBOTO KPOBO-
obpamienus. JJonomHUTEeIbHBIM (HAKTOPOM pUCKa HeOIaromnpu-
SITHOTO Pe3yJbTaTa sIBISIETCS. HOCTUH(APKTHBIA KapIHOCKIepO3
Y KCHILHWH. Ha q)yHKLlI/IOHaJ'IbeIe pe3ysIbTaThl JICUCHUS BIIUACT
BO3pACT U HAJMYHE CTCHO30B IO3BOHOYHBIX apTepHil, KaK ca-
MOCTOSITEJIbHO, TaK U B COBOKYITHOCTH C APYTUMHU (HaKTOPAMH.
IloctpoeHHass Monenb IMO3BOJIAET C OONBLION BEPOSATHOCTHIO
IIPOrHO3UPOBATE PE3YIBTATHI JICYCHHUS.
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KOHUENUIWSI ONEPATUBHOT O JIEHEHUSI BHYTPUCY CTABHBIX IIEPEJIOMOB
AUCTAJIbHOT'O OTAEJA BEAPEHHOU KOCTHU. IIJIACTUHA LCP
NJIN PETPOI'PAIHBIN UHTPAMEAYJIJIAPHBIU IITUDT

Asmmes T.M., 3aroponuuii H.B., Jlazko ®.J1., beasik E.A., Aiines P.H.

Dedepanvroe cocydapcmeenoe agmoHOMHOe 00PA308AMENbHOE YYPENCOCHUE BbICULECO 0OPAB08ANUS
«Poccuiickuii ynusepcumem opyoicovl Hapooosy, Mocksa, Topodckoe 6100cemnoe yupesicoeHue 30pasooXxpaneHs
«lopoockas knunuueckas 6ononuya um. B.M. Bysnosay, [enapmamenm 30pasooxpanenusi Mockewt, Poccuiickas @edepayus

YacToTa M30JIMPOBAHHBIX INEPEIOMOB ANCTAIBHOTO OTAENA
OenpeHHON KOCTH COCTaBISET MPHMEpPHO 6% OT BCeX ee Io-
BpexaeHuii [1,2,6]. OqHako y TMOCTpaJaBIINX C MHOXKECTBEH-
HBIMH ¥ COUCTAHHBIMH MOBPEKACHUAMH TTOJOOHBIN THII IIepe-
JIOMOB BCTpedaercsi Jame u cocraBimsieT oT 13% mo 17% or
00IIIeT0 YKcIIa MepesioMoB OeAPEHHON KOCTH.

[NepenoMbr quCTanBHOTO OTAENA OEIPEHHOM KOCTH BCTpEda-
I0TCS B TI0OOM BO3pacTe, Jallle Yy JINI] IOXKHUIOT0 BO3PAcTa, KO-
TOpBIE CTPAJAIOT OCTEONOPO30M U COMATHUECKHMH COITYyTCTBY-
IOIMUMHA 3200JIeBaHUSAMH. Y MOJIOABIX TTAI[NEHTOB INOAOOHEIC
TIepEIIOMBI Yallle SIBISIOTCS CIEACTBUEM BEICOKOIHEPTeTHIECKO-
ro BozzeiictBus (ATII, maneHne ¢ BEICOTBI) H COMPOBOKAAIOTCS
TPaBMaTHUECKIMH MOBPEKACHUAMH JIPYyTHX ceTMeHTOB [4,5]. B
CBSI3H C POCTOM MOOMIIBHOCTU HACEJICHUS ¥ €TO CPEJJHETO BO3-
pacta, 9acTOTa IOJOOHBIX IIEPEIOMOB YBEIHINBACTCS.

Crist D.B., Della Rocca J.G., Murtha M.Y npu ananusze 38
000 cixyuaeB mepenoMoB Oefpa BBIIBHIM IIOBPEXKJICHUS €TO
nucTanbHON acTH y 8% manuenTos (2165 ciyqaes) [3,4,9].

K coxanenuto, pesynsraTsl ONEpaTHBHOTO JICUCHUS Iepe-
JIOMOB JIICTAJILHOTO OTZENa OeIPEeHHON KOCTH YacTO HEyTelIH-
TeJIbHBIE BBUJY 3aMEJICHHOH KOHCOMHIAINK WIH (OpMHUPOBa-
HUS JIOXKHBIX CycTaBoB (6,0%) B 30HE nepesioma, HHPEKIIHOHHBIX
ocnokHeHuH (2,7%), a Taxke pa3BUTHUS TOCTTPABMATHIECKOTO
apTpo3a U TYTONOABIKHOCTH KOJICHHOTO cycTasa. MHpexnnon-
HBIC OCJIOXKHEHUS BCTPEUaroTcs B 2,7%, MUTpanus MeTaUIOKOH-
cTpykiuit - B 3,3%, uro nmpuHyX)aeT xomier B 16,8% ciyuaes
K TIOBTOPHBIM XHPYPrHYECKHM BMemiaTenbcTam [1,2,3,8]. Oc-
JIO)KHEHHsI ONEPATHBHOTO JICUEHMS IEPEIOMOB NAaHHOW JIOKa-
JH3aIM1, 0COOCHHO y MAIEHTOB TPYAOCIIOCOOHOTO BO3pacTa,

12

gacto (18%) MpUBOIST K MHBAIUAU3AIIH, YTO SIBIISICTCS CEPhE3-
HOM COIMaNIbHOM mpobiiemMoit [2].

OcTeocHHTE3 ¢ HUCMONBb30BAHUEM HAKOCTHBIX TUIACTHH WIIH
HHTPAMEY/ULIPHBIX [ITH(TOB SBISICTCS HAnOOJee MPUHSATHIM
(«30JI0TBIM  CTAHIAPTOM») METOIOM JICUCHUS IAIMEHTOB C
BHE- U BHYTPUCYCTaBHBIMH IEPEIOMAMH JAUCTAIBLHOTO OTIeIa
OenpenHoil koctd [4,7]. B paliloHHBIX M OONBHUIIAX HEOOINb-
[IMX TOPOJIOB, HE O0ECHEYCHHBIX METAUIOKOHCTPYKIHSIMH H
DO0I1 (31eKTPOHHO-ONTUYECKUN IpeoOpa3oBaTelib), Bpadd C
HEOCTATKOM XHUPYPIUYECKOTO OIbITAa HCIONIB3YIOT METOIUKH
CKEJIETHOTO BBITSDKCHHUSI M THIICOBBIX TOBSI30K, HPHUMEHSIOTCS
TAKKe BHEOYArOBbIC METObI OCTEOCHHTE3a: CIUIEBbIC, CTEPIK-
HEBBIC U CIUIIe-CTEPIKHEBBIE aMapaThl HAPYKHOU (pUKcauu.

IMoxxomsl K BEIOOPY criocoba ocTeocHHTe3a (HAKOCTHBIN MITH
HHTPaMey/ULIPHbIA) TPH TIEPeioMax JAUCTAIBHOTO oTena Oe-
JPEHHON KOCTH HPOIODKAIOT aKTUBHO OOCY)KAATHCSI B JINTEpPa-
type [1,3,6]. B muTeparypHBIX HCTOYHUKAX OTCYTCTBYET HH(OP-
Manusi 0 QYHKIHOHATIBHBIX Pe3y/bTaTax JICYeHHs MAlUeHTOB,
KOTOPBIM BBIIIOJTHEH HAKOCTHBIN MM HHTPaMe Iy ULSIPHBINA OCTe-
OCHHTE3 C JIOCTATOYHON BBIOOPKOW M UTMTEIBHBIM HEPHOIOM
Habmonenus. He ompezneneHpl MOKa3aHHs K HCIIOIb30BAHHIO
HHTPAaMEy/USIPHOTO PETPOrpagHOro mrudra mpyu mepenomMax
JIAHHOM JIoKanu3anuu [3].

Ienp wucciemoBaHusi - OLCHKA PE3YJIBTATOB I[PUMEHEHHSI
OCTEOCHHTE3a BHYTPUCYCTABHBIX MEPEIOMOB AUCTAIBLHOTO OT-
nena GepeHHOM KOCTH C UCMOIb30BaHUEM HAKOCTHOM IIIacTu-
ubl LCPH HHTpaMeay/UISIPHOTO PETPOrPagHOro MTU(TA.

Marepuan u Metoabl. [I[poaHann3upoBaHbl Pe3yJIbTAThI Jie-
4yeHuss 89 MAIMEHTOB TPABMATOJIOTHYECKUX OTACICHHUN IBYX
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MockoBckux kinuHnueckux OomnbHui - I'Kb um. A.K. Epamu-
maHiesa 1 M. B.M. BysHoBa, ¢ BHyTpHuCyCTaBHBIMH Hepeso-
MaMH JIUCTaJIbHOTO OT/esa OeapeHHoit koctH B nepuon ¢ 2016
no 2020 rr.

o 3THONOrNM B pe3ynsraTe JOPOKHO-TPAHCIIOPTHBIX POUC-
mectBuit (JATII) n nagenuit ¢ BBICOTHI (KaTaTpaBMbl) FOCIHTA-
nu3upoBaH 41 manueHt, BUI TPAaBMBI CBsI3aH C OOJBIIUM TPaB-
MHPYIOLIUM BO3/ICHCTBUEM Ha KOCTHYIO U MATKHE TKaHHU 30HBI
HOBPEXkAeHUS. 48 MalMEHTOB MOCTYIWINA B IPUEMHOE OTeIIe-
HHE I0CJIe MOIY4YEHUs] HU3KOIHEPTeTUYEKONH TpaBMBbI: Iepeso-
MBI IPOU30ILIN MOCHE MaJeHUs B ObITY Ha ()OHE COIYTCTBYIO-
IIET0 OCTEONOPO3a.

[Mocre oneHkM 00IIEro COCTOSIHUS (HAINYUE UM OTCYTCTBUE
TPaBMaTHYECKOTO LIOKA U JPYTUX MOBPEKICHUI) y HOCTpaaaB-
IIMX OLICHWBAJM Mmynbcanuio Ha a.dorsalis pedis u onpenesnsu
aMIUIUTYy ABMXXCHUH B raJIeHOCTOIIHOM CyCTaBe Ul IHarHo-
CTHKU COCTOSIHUSI NIepu(eprIeCcKuX MarucTpaibHbIX HEPBOB M
aprepuii. MccnenoBano cCOCTOSIHUE KOXKHBIX TOKPOBOB M MSITKUX
TKaHeH, HaJM4Yue WIK OTCYTCTBHE KPOBU B KOJICHHOM CyCTaBe
- reMapTpo3. Bo Bcex cityuyasix poBOAMIN YIBTPa3ByKOBOE CKa-
HUPOBaHUE COCY/IOB HIPKHUX KOHEUHOCTEH.

Cl

B 00s13aTesibHOM MOpSIIKE BBIIOIHSINCH PEHTICHOIOrHYe-
ckue cHUMKHU B 1ByX mpoekuusx u KT B pexume 3D pexon-
crpykimu 1 MPT nucranbHoro orzena OeApeHHOH KOCTH JUls
YTOUYHEHHUs] CTENEeHH M Maciutada pa3pyLIeHHs apXUTEKTYpbI
HIOBPEXICHHOM KOCTH.

Jlnst onpenerneHus Xapakrepa IHepeioMa JUCTAIBHOIO OTIena
oenpennoit koctr (JIOBK) npumensinace obmienpu3HanHas B EB-
porie knaccudpukarmsi AO. BeiOop METOMMKKM OCTEOCHHTE3a Mepe-
JIOMa JICTAJIbHOTO OTZeNa Oepa 3aBUCUT OT XapakTepa Mepero-
Ma, BO3pacTa IMalHeHTa, 00beMa KOHEYHOCTH, JaBHOCTH TPABMBI,
00IIIEro COCTOSHMUSI, COIYTCTBYIOIMX MOBPEKICHUN M HATMYHS
XPOHUYECKUX 3a00J1€BaHUI y MAlLMEHTa, OCHAIIEHHOCTU OIlepa-
tonHoi DOIToMm 1 nMIUTanTaMu (IUTHQTHI, IACTHHBI X BUHTHI)
paznu4HbIX GopM, GUPM U pa3MepoB, a TAKKe OT KBAM(PUKALMH
(uT0 O4YeHb BaXKHO!) XUpypra. BHyTpeHHUI1 0cTe0CHHTe3 IPOBOIU-
JIM JTUIIB TOCTIE TIPOBE/ICHNSI TPOTUBOLIIOKOBOM TEPAINH, CTAOWIIH-
3aIMM TEMOMHAMUKHI U OOIIIEr0 COCTOSHMUS MOCTpaaBiiero. [pu
nepenomax JIOBK tuma C (kmaccudukanus AO) HCIOIb30BaTH
MHTpaMeIy/UIIPHbIE INTU(THI ¢ IPUMEHEHUEM PETPOTPAIHOM TeX-
HUKH U HAKOCTHBIH OCTEOCHHTE3 C JIATePaIbHOrO MaJOWHBA3HBHO-
IO JI0CTYIIa K IUCTAJIbHOMY oTrieny Gezpa (puc. 1).

— 3

c2 c3

Puc. 1. Ilepenomvr muna C no xkaaccughuxayuu AO

Meronuka octeocunte3a mnepenomoB JIOBK 3aBucur oT
CTPYKTYPBI KOCTHOM TKaHU U HAJIMUHS LEIIOCTHOTO MIIH OCKOJTb-
9YaTOTO XapakTepa MEepeIoMOB MBIIIEIKOB AUCTAIBHOTO (par-
meHTa 6enpa. [Tpu cnoxueix neperomax JJOBK (tum C3) M cHa-
Yaja MPOM3BOJMIN HX OCTEOCHHTE3 BUHTAMH II0 JIaTEPAIbHOM
U MenuanbHoM cropoHaM. Ilpu mcnonb3oBaHuU peTporpaaHoi
TEXHUKH 0CTEOCHHTe3a MTH(TOM mepenomoB tuna C npuMeHs-
I MHTPaMEeIyIUIAPHBIA OCTEOCHHTE3 TOCIE MPeBAPUTEIBbHOI
peno3uImy U (PUKCAIHH MBIIIEIKOB BUHTAMH.

Hanbonee 3na4nMBIif HTaM B JICUCHUH MAIIEHTOB C IIEPETOMaMHI

© GMN

JIOBK sBrisercsi TeXHHUKa OIepaniy, H00 OT STOTO 3aBHUCST aHA-
TOMHYECKHE U (PyHKIMOHANBHBIE pe3ynbTaTel. Hinke mprBeneHo
KPaTKOe M3JI0KeHIE TEXHOIOTUH U ATAMbI TIPOBEICHHUS OTIEPAIINH.

C y4eToM TOTO, UTO TOCIIE TIepeioMa, 0COOCHHO MPU OCKOJIb-
YaToOM THIIE MOBPEXKICHHS MBIIEIKOB Oeapa, TpydaHee ompe-
JEeTUTh pa3Mepsl MTH(OTOB M BUHTOB, HCIIOIb3YEMBIX IS
ocTeocHHTe3a. B mpenonepanioHHOM Heprofe MONb30BANCh
PEHTTeH-KOHTPACTHOM TMHENKOM JIsl yTOUHEHUS IUPUHBI Hau-
Ooree y3KO# YacTW Ha MUCTAIBHOM OTAEJEC HEMOBPEKIACHHOH
OenpenHnoii koctu (Puc. 2a, 6).

0

Puc. 2a, 6. Onpedenenue pazmepos mpebyemo2o hukcamopa ¢ noMowbto uaobioHo8
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Meronuka ocreocunre3a nepeiomoB JIOBK 3aBucur or
CTPYKTYpBI KOCTHOW TKaHU U HAJIMYHSI LEJIOCTHOTO MITH OCKOJTb-
4aToro XapakTepa MepeloMOB MBIIIEIKOB AUCTAIBHOIO (par-
MeHTa Oeapa. Omeparnu NPOU3BOAMINCH MO CIHHAIBHBIM
obe30oiuBanueM. Hory pacrosnoraiyu B COTHyTOM IIOJ0XKEHHUH
KOJICHHOTO cycTaBa Ha 30 rpagycoB Ha PEHTTCHIIPO3pauHblil Ba-
JHK, 100 JaHHAs yKJIaJIKa CHOCOOCTBYET PaccaabIeHUIO MBIIIIL]
3ajIHero OT/eNa TOJICHW M Pero3uLUK (parMeHToB Oenpa, 4To
BE€CbMa 3HA4YUMO IIPU BBIIIOJIHEHUH PETPOTrPaIHOro OCTCOCHUH-
te3a (Puc. 3).

Puc. 3. Vknaoka nayuenma na cmone

IepBbIM ATaroM BBITOIHSIIN (GUKCALUIO HEepeoMa MBIIIe-
KOB CTATMBAIOIMMK BUHTAMU CIIEPEIU U C3aAU OT Mperoara-
€MOil TPaeKTOpHH BBEACHHMS IITU(TA MOCIIE NPEABAPUTEIILHOM
UX PENO3ULMU C HHTPAOIEPALIUOHHBIM HUCIIOJIb30BAHUEM Ta30-
BoIX mumioB (Puc. 4a, 0).

a 6
Puc. 4a,6. a) penosuyus wunyamu u epemennas Gurcayus
HanpasisowumMy cnuyamu; 6) gukcayusi nepenoma Mvliyeikos
6e0peHHoll Kocmu CmASUBAIOWUMU GUHINAMU

Perporpaanslii MHTapMEIY/UIAPHBIA OCTEOCUHTE3 BBIIOJIHSII-
sl M3 MaJIOMHBA3MBHOTO (3 CM) CepeAMHHOrOo pa3pesa cOOKy oT
CcOOCTBEHHOIT CBA3KM HaKoIeHHUKa (Puc. 5).

Puc. 5. Cpedunnwiil docmyn npu ucnonb308anuu pempopao-
HOU MexHuKu
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3aTeM Omnpenessiii TOYKY B MEXKMBIIEIKOBOH SIMKE, aHATO-
MHUECKYIO OCh ¥ TPAEKTOPHUIO (TaK HA3bIBAEMBIN «yIOJl aTaKu»)
JUISL BBEIGHHS peTporpaanoro mrudra. st toro, 4todsr n3be-
JKaTh ITPOTEHHOTO MOBPEXKACHHS KPECTOOOPA3HBIX CBSI30K, CHA-
Jajia TIPOBOJIMIIM CIIMILY, a 3aTeM ITHQT 10 HEel, OPUEHTUPYSICH
Ha GokoBom DOII cHumke BepxHero kpas JmHuM Blumensaat
(Puc. 6). IIpu npaBuiIbHOM BBEACHHHU ITH(TA IPOUCXOAUT «Ca-
MOPEIO3HULHUs» OTIIOMKOB B aHATOMUYECKH MPABUIBHOM OTHO-
IICHNH, HE JIOMYCKas BapyCHOM WIIM BaJIbIYyCHOI aedopmanuu
JIOBK. TIpu HEOOXOAMMOCTH /ISt 3TOTO MUCTIOIB30BAIN U TIOJIS-
pu3yoline BUHTHI Toxke. JlanbHel nas Xupypriayeckasi TeXHUKa
oIycaHa B KIIMHUYECKUX IPHMepax.

Puc. 6. Touka esedenus nanpasisioweli cnuyvl 8 OOKOBOU
npoexyuu Hao nunuell Blumensaat

Kiaunnyecknii npumep Nel. [Tanmentka B. 58 net. TpaBma
B pesynbrare ATII (maccaxup). J{narHos: 3akpbIThI OCKOJIbYA-
TBI MEPEIOM IUCTAJIBHOTO OTIETa MPaBOi OCAPCHHOW KOCTH
-33C3, couerannas TpaBma (puc. 7a,0,B,T,1).

JlocTaBneHa B MpUEMHOE OT/ENIEHNE KIMHUKHU CITYCTs 35 MH-
HYT C MOMCHTa HOHy‘leHI/Iﬂ aBTOMOGl/IﬂbHOﬁ TpaBMBI. FOCHI/ITa—
JM3MPOBaHa B PEAHUMALMOHHOE OTACNIEHHE Ul MPOBEICHUS
NpOTHBOLIOKOBOW Tepanuu. [locne crabunnzanuu obIero co-
CTOSIHUS BBIIIOJHEH PETPOrpaJHblii HHTPaMeay UIIPHBIN 0CTe0-
cunte3 JJOBK. TTocneonepaioHHbIi TEPUOA IPOTEKAI IVIAJIKO.
HOCHeOHepaHHOHHbIC PaHbI 3KWUJIN IEPBUYHBIM HATAXKCHUEM.
Xonp0y ¢ JO3UPOBAHHON HArpy3KOW INPU MOMOIUM KOCTBLICH
Havanu co 2 aus nocne onepauuu.Crycts 6 mecsiueB o0beM
crubaHus B KOJICHHOM cycTaBe coctaBuil 105 rpaaycos, pasru-
OaHue 1ojHoe. boJeBbIX OIIyICHUH MAaleHTKa HE OTMEUaeT.

Kiaunnyecknii npumep Ne2. ITanuentxka /1., 42 rona. Tpas-
Ma B pesyibrare I TII (maccaxup). lnaruos: 3aKpbIThIid 0CKOJIb-
YaTklii IEPEJIOM JAMCTAIBHOTO OT/eNIa IPaBOi OeIPEHHOI KOCTH
-33C2, Tspkenasi coueTaHHas TpaBMa.

JlocTaBneHa B NpuUEMHOE OTAENEHHME KIMHUKH crycTs 40
MHUHYT ¢ MOMEHTa Holy4eHus TpaBMbl. CirycTst 6 4acoB ¢ MO-
MEHTa MOCTYIUIEHHs B KJIMHUKY BbINoJIHEH ocTeocuHTe3 JJOBK
Onokupyemoii mactuHoi. [locneonepaunonHblil nepuoa npo-
TEKaJl IJ1aAKo. nOCHeOHepaL{I/IOHHLIC PaHbl 3aKUJIU IEPBUYHBIM
HaTsDKeHHeM. Xop0a ¢ JO3UPOBAaHHOM HArpy3KOil MPH HOMOIIH
KocThlIeH - 12 Hexenb. OObeM JABMKCHHUH B KOJICHHOM CyCTaBe
MOJIHBINA. BosieBBIX OlLyIIeHNH MalMeHTKa He OTMEYaeT.

IHocneonepayuonnwiii nepuod. C 1eabio NpoUIAKTHKA KOH-
TPaKTyphl M TYTOMOIBIXHOCTH KOJICHHOTO CyCTaBa Ha CJIeyIo-
LM JI€Hb [TOCJIE ONepaluy Ha3HAYaJId TACCUBHBIE JIBUKCHUS B
KOJICHHOM CyCTaBe. HOCTOSIHH])IMI/I yl'[pa)KHeHI/IﬂMI/I JUIA 11anu-
CHTOB SIBJISUTUCH COKPAIIICHHS MPSIMOI MBIIIIIBI OeIpa ¢ IBUXKE-
HUCM HaJKOJICHHUKA («TaHel» HaIKOJICHHHKA). B Ommkaiiimme
JIHU ITOCJIC ONI€palvu Malu€HThl HAUMHAJIU XO}lb6y Ha KOCTBUIAX
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0e3 Harpy3KH Ha ONePUPOBAHHYIO KOHEUHOCTh. BpeMms u HHTEH-
CHUBHOCTb Harpy3KH 3aBUCEIIU OT XapaKTepa IepeaoMa, CTIeH!
CTaOMIBHOCTH OCTEOCHHTE3a, KauecTBa (HAINYHE WM OTCYT-
CTBHE) OCTEOIIOPO3a U BO3PAcTa, a TAKIKE OT MOTHBALIUU CaMO-

© GMN

s

fep J0Sv

T 20

0
Puc. 8a-0 — penmeenocpammvl 6edpennoli Kocmu 0o onepayuu u nocie ONePamusHO20 AeUeHus,
e - hyHKyus KonenHo2o cycmasa cnycms 2 200a nociie onepayuu

2 0

e

ro nanuenTta. JIOK B qocTymHbIX M JTOMYCTHUMBIX BapHalUsx
PEKOMEH/I0BaHa BCEM IALIUCHTaM I10CJIe ONlepaluu 10 IOJIHOIO
BOCCTaHOBJICHUSI (DYHKIMU KOJICHHOTO CyCTaBa M yCTOWYHUBOCTH
OMOPHOH (PYHKIIUU KOHECUHOCTH.
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Tabnuya. Cpasnenue (hyHKYUOHATLHBIX NOKA3aMeNel NAYueHmos Uccieoyemoix epynn
6 0OMOAIeHHOM NOCILEONEPAYUOHHOM nepuode (cpedHue nokazamenu)

Moxasareis I'pynna HAKOCTHOTO I'pynna uHTpaMenyISIpHOTO p<0,05
0CTeoCHHTE3a 0CTEeOCHHTE32
[IIkama KSS knee score, 6asmist 69 (63-80) 78 (64-85) 0,038
[kama KSS function score, 6aymibt 76 (62-84) 85 (68-89) 0,041
BripaxkenHocTs 6osieBoro cunapoma mo BAIL, 6ammsr 3,0 (2,0-4,9) 3,1(1,3-4,2) 0,062
Benuunna crubanus B KoleHHOM cycTase (°©) 98 (79-110) 105 (88-120) 0,038

CrarucTrueckass 00pabOTKa IMONYyYEHHBIX AAHHBIX ITPOBO-
JIUJIach C MCTOIB30BAHNEM CTATHCTHUSCKUX METOIOB HCCIIEeI0-
BaHns u U-kputepust ManHa-YuTHH U t-kputepust CThIOICHTA.
Pesynbrarsl cuntanuck goctoBepHHbIME 11pH p<0,05.

Pesyabrarel u o6cy:kaenue. IlepByio rpynmy cocTaBUId
43 manmenta - 21 (48,8%) xenmuHa u 22 (51,2%) MyX4IuHBI,
KOTOPBIM BBITIONHEH OCTEOCHHTE3 IUTACTHHOM JUISl AUCTAIBHO-
ro otnena Oenpa LCP, cpenHuii BO3pacT B MAIMEHTOB MEPBOI
rpynmne cocraBmia 56 net (ot 32 go 71 roma). CpenHee BpeMs
Io oreparu coctaBmio 4,1 cytok (ot 12 gacoB 10 9 cyToK),
CpenHsist POROIDKUTENILHOCTD OIIEPATUBHOTO BMEIIIATEIbCTBA -
65 muHYT (0T 42 10 83 MUHYT).

Bropyto rpymmy cocraBnnm 46 manuenTos - 25 (54,3%) sxeH-
muH 1 21 (45,7%) MmyxunHa, cpenHuii Bo3pact - 58 et (ot 31
10 68 jreT). Beem marmeHTaM BBITOTHEH OCTEOCHHTE3 IIepeoMa
MBIIIEITKOB O€PEHHOM KOCTH C HCIIOIb30BAHIEM PETPOrPaIHO-
ro HHTpamMenyusipHoro mTuTa. CpegHee BpeMs JI0 ONepariy
coctaBmiIo 2,5 cyTok (0T 18 9acoB 10 7 CyTOK), CpeIHss IPO-
JIOJDKATETBHOCTD OTIEPATHBHOTO BMEIIATENIbCTBA - 45 MUHYT (OT
32 o 62 MUHYT).

OyHKIMOHANEHBIE TOKa3aTeN! ITAIUeHTOB JBYX TPy HC-
CJIC/IOBAHUS B OTIAIICHHOM IOCIICONEPAIIOHHOM MIEPHOJIE OLle-
HuBanuch nocpeactsoM Ilkaner KSS n Busyansno-ananorosas
mkansl (BAILLD), maHHBIE TpeacTaBIeHB B TAOIHIIE.

C momommpio U-kpHTepHs MeXIy IByMs TPYIIIaMH IaI[ieH-
TOB BBISIBJICHA CTATHCTUYECKH 3HAYMMas PA3HHUIIA TI0 BCEM T1apa-
MeTpaM, KpOMe yPOBHS BBIPRKCHHOCTH O0JIEBOTO CHHPOMA IO
BAII (p<0,05). Cmycts 3,5 rona mocie onepanun ypoBeHb 00-
JIEBOTO CHHIPOMA CTAaTHCTHIECKHU JJOCTOBEPHO HE Pa3iIHIajcs B
obenx rpynmax. Ilo ocTanpHBIM IapaMeTpaM JTydIlne pe3yilb-
TaThl UMeJa TPYMIa MAHeHTOB, KOTOPHIM BBITOJTHEH WHTpA-
MeIy/UISIPHBIH OCTEOCHHTE3 IepesioMa MBIIIENIKOB OeApeHHOH
koctr. Onenku mo mkane KSSks (78 6amroB mpotus 69), mo
mkane KSS fs (85 mpotus 76), a Taxke BennunHA CrHOaHUS B
KOJIEHHOM CyCTaBe, B cpesineM, 105 npotus 98 rpagycos, cratu-
CTHYECKH JTOCTOBEPHO IPEBOCXOAMIIN TPYIINY HAIlEHTOB ITOCTIe
HAKOCTHOTO OCTEOCHHTE3a (Tabnuma).

Takum 06pa3oM, Tpymma MaueHToB MMociIe HHTPaMe yIuIsp-
HOTO OCTEOCHHTE3a IEepPEeIOMOB MBIMIETIKOB OSIPEeHHON KOCTH
MIPOAEMOHCTPHpOBAa JTydlne (yHKIHOHATIBHBIE MOKa3aTeIH
B OTIAJEHHOM IIEpHOJE B CPAaBHEHHU C IPYNIIOH HAKOCTHOTO
OCTEOCHHTE3A.

IIpoBeneHo cpaBHEHHE MEXIy IpyNIIaMH IO IapaMeTpaMm:
MIPOJODKUTENIFHOCTS OMNEPAINH, KOJIMYECTBO BPEMEHH, IIPO-
IIe/IIIee ¢ MOMEHTA TPaBMBI JI0 OTIEPaIiH, ¥ KPOBOIIOTEPSI.

B rpymnme nanueHToB, KOTOPHIM BBHIOIHEH WHTPaMeIyILIsp-
HBIIf OCTEOCHHTE3, JUINTEINEHOCTE ONEPATHBHOTO JICUSHHS ObIIa
CTaTHCTUYECKH JOCTOBEPHO MEHBINE, YeM B TPYIIIEe HAKOCT-
HOT'O OCTEOCHHTE3a - 45 MUHYT U 65 MUHYT, COOTBETCTBEHHO.
VYMeHbIIeHHe TPOOKATETEHOCTH ONEPAIIH CIIOCOOCTBOBAIIO
IyqmuM (QYHKIMOHAIBHEIM pe3yIbTaTaM JIedeHUs. MeHblee
BpeMsI OTIepaIuy P YCTAaHOBKE HHTPAMERYIIIPHOTO ITHPTA
00ycoBIeHO GoJTee JICTKOH TeXHUKOH YCTaHOBKH ITaHHOTO BHIA
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(uKcaTopa, a TaK¥Ke HCIIOJIb30BAHIEM MAaJOMHBAa3UBHBIX JJOCTY-
1oB. B rpymie nHTpaMexyIIpHOTO OCTEOCHHTE3a 3a(HKCHPO-
BAHO CTAaTHCTHYECKH JOCTOBEPHO MEHBIIIE BPEMEHH IIPOXOANIIO
C MOMEHTa TpaBMBbI 10 onepanuu — 2,5 cytok u 4,1 cyTok, co-
OTBETCTBEHHO.

IMoce XUpypru4ecKux BMEIIATeIbCTB B 000UX TPyIIIax BBI-
SIBTIGHBI OCJIOXKHEHUSI, CTPYKTypa M YacTOTa KOTOPBIX B 00€HX
rpynmax ObuUIM OXMHAKOBBL. VHQEKIMOHHBIE OCIOXKHEHUS B
paHHEM ITOCIICONIEPAMOHHOM Neproje BO3HUKIN Y 4 (9,3%)
MAI[IEHTOB TPYIITE HAKOCTHOTO ocTeocuHTe3a u 4 (8,6%) nun-
TpaMenyJUIIPHOTO OCTeocuHTe3a. Bo Bcex ciaydasx mpouso-
[IJIO TIOBEPXHOCTHOE MHOHUIHNPOBAHHE ITOCIEONEePAnOHHON
paHbI B IIpejenax KOKH U MOAKOKHO-)KUPOBOH KIIeTUaTKH. B
rpymIe HaKOCTHOTO ocTeocuHTe3a y 2 (4,6%) mamueHToB B
OTHAJICHHOM NEepHoJe AMarHOCTHPOBAHA ITyOoKast HH(eKIus
o0J1acTH OCTeOCHHTEe3a OepeHHON KOCTH, B 000HX CIrydasx
1moTpeboBasoCch NPOBEICHIE ITOBTOPHOTO ONIEPAaTHBHOTO BMe-
[IaTeNbCTBA. B rpymme MHTpaMeqylIsIpHOTO OCTEOCHHTE3a
HU OJTHOTO ClTydasi NTy6OKOT0 NHGHUINPOBAHHS HE BBISBICHO,
9TO 00YyCIOBICHO HCIONB30BAaHHEM MaJIOMHBAa3UBHOTO OIe-
PaIOHHOTO AOCTYIA U COKpAIIeHHEeM BPEMEHH OINepaIrHOH-
HOTO BMEIIATEIbCTBA.

Tpom603 BeH HIDKHHX KOHEUHOCTeH BbIsBICH y 5 (11,6%)
MIAIMEHTOB TPYNIBI HAKOCTHOTO ocTeocuHTre3a 'y 6 (13,1%)
MIAIMEHTOB B IPyIIe HHTPAMEAYIIPHOTO OCTEOCHHTE3a, TIPO-
BE/ICHO KOHCEepBaTHBHOE JedeHne. DopMmpoBaHHE JIOXKHOTO
cycraBa oT™MedeHO Y 4 (6,9%) manueHToB IpyIITsl HAKOCTHOTO
OCTEOCHHTE3a, MOTPeOOBaIOCH MPOBEACHHE ITOBTOPHOTO OIe-
paTHBHOTO JieUeHHs. B rpymnie mHTpaMexyIsspHOrO OCTEOCHH-
Te3a (OPMHUPOBAHHE JIOKHOTO CyCTaBa BBIIBICHO y 3 (6,5%)
MAIMEeHTOB. Y JBYX MAIMEHTOB CPAIeHNE JOCTHIHYTO 33 CUET
JUHAMU3aOUHA MTH(Ta, TOBTOPHOE ONEPATHBHOE JIEUCHHE C
yAaIeHHeM MeTaIo(pHUKCaTopa MOTPedoBaIOCh B OXHOM CIY-
yae. HeBposormuecknx ocnoKHEHHH HE OTMEYEHO HH B OJTHOM
W3 TPYIIT UCCITEIOBaHNSL.

B I rpynme apTpo3 KoJeHHOro cycTaBa | CTEIEHH BBISBICH
y 35 (81,4%) manuenTos, y 8 (18,6%) cmycts 3,5 roga Habmo-
JICHUsI OTMEUeHO (popMupoBaHKe apTpo3a 2 cTeneHu. B rpymme
HHTPaMEIy/UIIPHOTO OCTEOCHHTE3a apTpo3 | CTENeHH BBISBICH
y 36 (78,2%) mamuentos, aptpo3 2 crenenu - y 10 (21,8%).
Cmycrs 3,5 roza mociie ornepaiyy HA 'y OJHOTO MalreHTa u3 89
MAIMEHTOB HEOOXOMMOCTH B YHJOIPOTE3NPOBAHNH KOJIICHHOTO
CycTaBa He BO3HHKJIO.

3aka0ueHne. AHAIN3 OTHAJICHHBIX PE3yJIbTaTOB IPOBEICH-
HOTO HCCJICOBaHUS TO3BOJISCT 3aKIIOYHUTH, YTO JUIS Hadaja
paHHeH peabMINTaI|H, TIOJTHOTO BOCCTAHOBICHUS (DYHKITHH KO-
JIEHHOTO CYCTaBa M KOHCOJIMJIAIIUH TIePeJIoMa HEOOXOIUMO BBHI-
TIOJTHEHNE WHTPAaMEYUISIPHOTO OCTEOCHHTE3a MPH IeperioMax
JIACTAIBHOTO OT/eTa OEAPEHHOM KOCTH, TaK KaK IIPH HAKOCTHOM
OCTEOCHHTE3€ CTAOWIBHOCTh (PHKCAINH OTIIOMKOB HE ITO3BOJISI-
€T paHO M AKTHBHO HAYMHATH JBIDKCHUS B KOJIEHHOM CyCTaBe
1 CcO3/[aBaTh HArpy3Ky Ha KOHEYHOCTh, YTO MPHBOIWT K Ooiee
JUTUTEIIBHBIM CPOKAaM PeaOMINTAIHH.
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SUMMARY

THE CONCEPT OF SURGICAL TREATMENT OF IN-
TRA-ARTICULAR FRACTURES OF THE DISTAL FE-
MUR: LCP PLATE OR RETROGRADE INTRAMEDUL-
LARY NAIL

Aliev T., Zagorodny N., Lazko F., Belyak E., Aliev R.

Peoples’ Friendship University of Russia, Moscow, Moscow
City Clinical Hospital after V.M. Buyanov, Moscow, Russia

This study compares the results of treatment of two groups
of patients who underwent osteosynthesis of intra-articular
fractures of the distal femur using the LCP plate and an intra-
medullary retrograde nail. 89 patients with fractures of the dis-
tal femur were divided into 2 groups: group I (n=43) - patients
who underwent osteosynthesis of intra—articular fractures of
the distal femur using an LCP bone plate and group II (n=46)
- using an intramedullary retrograde pin. The comparison was
carried out according to the duration of the surgical opera-
tion, the amount of time elapsed from the moment of injury
to surgery, and blood loss. In group II with intramedullary os-
teosynthesis, the time of surgical treatment was statistically

© GMN

significantly less than in the group of bone osteosynthesis - 45
minutes and 65 minutes, respectively. Reducing the duration
of the operation leads to better functional treatment results.
The reduction of the operation time when installing a retro-
grade intramedullary pin is due to the easier installation tech-
nique of this type of retainer and the use of minimally invasive
approaches.

In patients after surgical interventions, complications
were detected in both groups. The nature and frequency of
complications in the groups are approximately the same.
Infectious complications in the early postoperative period
occurred in 4 (9.3%) patients in the group of bone osteo-
synthesis and 4 (8.6%) - in the group of intramedullary
osteosynthesis. In all cases, superficial infection of the
postoperative wound within the skin and subcutaneous fat
was noted. In the group of bone osteosynthesis, 2 (4.6%)
patients in the long-term period were diagnosed with a deep
infection of the femoral osteosynthesis area, which required
repeated surgical intervention. No cases of deep infection
were recorded in the intramedullary osteosynthesis group.

In the group of patients who underwent bone osteosyn-
thesis, osteoarthritis of the knee joint of the I degree was
detected in 35 (81.4%) patients, in 8 (18.6%) - after 3.5
years of follow-up, the formation of osteoarthritis of the
I degree was noted. In the group of patients using intra-
medullary osteosynthesis, grade I arthrosis was detected in
36 (78.2%) patients, and grade II - in 10 (21.8%) patients.
3,5 years after the operation, there was no need for knee
replacement in any patient.

The retrograde intramedullary osteosynthesis technique
of femoral condyle fractures in the long-term period re-
vealed the best functional indicators.

Keywords: fractures, distal femur, retrograde (intramedul-
lary) osteosynthesis.

PE3IOME

KOHUEIIMSI OITEPATUBHOI'O JIEYUEHUS BHYTPU-
CYCTABHBIX ITEPEJIOMOB JJUCTAJIBHOI'O OTJE-
JA BEJIPEHHOW KOCTHW. IUIACTUHA LCP WA
PETPOT'PAJTHBII UHTPAMEIYJUISIPHBIN IITU®T

AmueB T.M., 3aropoannii H.B., Jlazko ®.JI., Beasik E.A.,
Ausmmes P.H.

Dedepanvroe 20cy0apcmeenHnoe agmoHOMHOe 00PA308amMelb-
Hoe yupedsicOeHue evicuie2o obpazosanus «Poccutickuil ynueep-
cumem Opydicowvl Hapodoe», Mockea; Topodckoe 6Gr0dxcemmnoe
yupedicoenue 30pasooxpanenusi «1opoockas kaunuueckas 601b-
nuya um. B.M. Byanoea», [lenapmamenm 30pagooxpanenus
Mockewi, Poccuiickas ®edepayus

Llens wmccnenoBaHus - OLEHKA pPE3yJIbTaTOB IMPUMEHEHUS
OCTEOCHHTE3a BHYTPHUCYCTaBHBIX IEPEIOMOB AUCTAIBHOIO OT-
nerna OepeHHOM KOCTH C UCIIOJIb30BaHUEM HAKOCTHOI IJ1acTu-
ubl LCP 1 mHTpaMeny uIsipHOTo peTporpaaHoro mrudra.

Hab6mronanuce 89 manueHToB ¢ nepeioMaMu TUCTAIBHOTO OT-
nena OeApeHHON KOCTH, KOTOpPbIE B 3aBUCHMOCTH OT METOJIOB
JiedeHus pasjeniensl Ha 2 rpynnsl: | rpynna (n=43) - manueHTsl,
KOTOPBIM BBIIIOJIHEH OCTCOCHUHTE3 BHyTpI/ICyCTaBH])IX nepeo-
MOB JICTAJILHOTO OTAENa OSPEHHON KOCTH C UCHOJIb30BAaHUEM
HaxocTHOH miactuHbl LCP u II rpynna (n=46) — ¢ ucnons3o-
BaHHEM MHTPaMey/ULSIPHOTO peTporpaaHoro wtugTa. CpaBHe-
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HHE NPOBOJMIIOCH 10 TAKUM IapaMeTpaMm, KaK IpOIOJIKUTEIb-
HOCTb OIlepalii, KOJINYEeCTBO BPEMEHH, NIPOIIEALIEee ¢ MOMEHTA
TpaBMBI J0 OIepaLiy, U KPOBOIOTEPSL.

Bo II rpynme c¢ uHTpaMexymIsipHBIM OCTEOCHHTE30M Bpe-
Ms OIIEPATHUBHOIO JICUCHUA OBUIO CTATHCTHYECKH JOCTOBEPHO
MEHbIIIe, YeM B IpyIIe HAKOCTHOTO OCTCOCUHTE3a - 45 MUHYT
U 65 MHUHYT, COOTBETCTBEHHO. YMEHbLICHUE POAOJDKUTEIBHO-
CTHU OIiepaluu BEACT K JIYULIUM (byHKuHOHaJ'[beIM pe3ysibTataM
neyeHus. CokpallleHue BpeMEHH OIlepalliy IIPU YCTaHOBKE pe-
TPOrPaJHOrO HHTPaMeIyJUIIpHOro mTudTa 00yciaoBieHo Oonee
JIETKOW TEeXHUKOW YCTAaHOBKM J@HHOTO BHJa (UKcaTopa M HC-
[10JIb30BAHUEM MAJIOMHBA3MBHBIX JOCTYIIOB.

N MMAIMEHTOB I10CJIE XUPYPIrUICCKUX BMCIIATEIILCTB OCJIOXK-
HEHHs BBISABICHBI B 00CUX Ipynmnax. Xapakrep W 4acToTa Oc-
JIO)KHEHUH B Ipynnax NpUMEpHO OJMHAKOBBL MH(EKIHoHHbIE
OCJIOXKHEHHSI B PaHHEM I10CIICOIIEPALliOHHOM IIEpHOJIC BOSHUK-
'y 4 (9,3%) nanueHToB B TPpyINIe HAKOCTHOTO OCTEOCHHTE3a
ny 4 (8,6%) - B rpymniie HHTpaMeay/UIIPHOTO OCTEOCHHTe3a. Bo
BCEX CiiydassX OTMCUCHO ITOBEPXHOCTHOC I/IH(bl/ILIl/IpOBaHI/Ie I1o-
CJICONEPALIOHHOM paHbl B Npeenax KOKU U MOAKOKHO-KHPO-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

BOM KJIeTyaTku. B rpynne HakocTHOro ocreocunresay 2 (4,6%)
MalUEeHTOB B OTAAJICHHOM [IEpHO/Ie TUarHOCTUPOBaHA [ITyOoKast
HH(EKINA 00JIaCTH OCTCOCHHTE3a OCAPCHHOM KOCTH, YTO MO-
TpeboBaso NPOBEACHHs TOBTOPHOTO OIIEPATHBHOIO BMELIATEIIb-
cTBa. B rpynme MHTpaMeay/UISIpHOTO OCTEOCHHTE3a CITydaeB
n1y6oKoro HHGUIKMPOBaHHs He 3a()UKCUPOBAHO.

B rpynne nauueHToB, KOTOPBIM BBIITOJIHEH HaKOCTHBIM OCTe-
OCHHTE3, apTPO3 KOJEHHOTro cycTaBa | CTEleHU BBISBICH Y
35 (81,4%) nauuentos, y 8 (18,6%) - cnycts 3,5 roga Ha-
onroaeHus oTMedeHo popMmupoBanue apTposa Il cTemenu.
B rpymnme nanueHToB ¢ HCHOJIB30BAaHUEM HHTPAMEIYIUIIPHOTO
octeocuHTe3a apTpo3 I crenenu BoisiBieH y 36 (78,2%) nauen-
ToB, a Il crenenu - y 10 (21,8%) nmauuenros. Cnycts 3,5 rona
HOCJIe ONepaluy HeoOXOIMMOCTH B IHIONPOTE3UPOBAHUHU KO-
JICHHOTO CyCTaBa He BO3HUKIIO HU Y OJJHOTO MAIUEeHTA.

BolsBieHs! tyunive (QyHKIHOHAIbHBIC MOKA3aTeIM MalUeH-
TOB C UCIIOJIb30BAHUEM PETPOrpaHON HHTpaMELyIISIPHOM TeX-
HHUKH OCTEOCHHTE3a IMEepeIOMOB MBIILIEIKOB OCAPEHHOH KOCTH
B OTAAJICHHOM IIEpHOJC B CPaBHEHHWHU C IPYIIOH HAKOCTHOIO
OCTEOCHHTE3A.
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KJIMHUKO-PEHTT'EHOJIOTUYECKASI XAPAKTEPUCTHUKA AMEJIOBJIACTOM
YEJIOCTEN N UX TUPDPEPEHIIUAJIBHASA ITUAT'HOCTUKA

Tumodeen A.A., Ymiko H.A.

Hayuonanvnuuii ynusepcumem sopagooxpanenusa Yepaunot um. I1J1. [lynuxa, Kues, Ykpauna

B Hacrosmiee Bpemst 6onee 80% Bcex OmyxoJiel 4enroCcTHO-
JIMLEBOH 00JacTH 3aHMMAIOT OJOHTOTEHHBIE U OCTEOICHHBIE
OITyXOJIM YeIIOCTeH, Cpeii KOTOPhIX Hanbojee 4acTo BCTpeda-
I0TCSI aMesI001acTOMbI. AMeI00JIacTOMBI - 9TO TpyIa 100poka-
YECTBEHHBIX AMUTEINAIBHBIX OIYXOJIeH OTOHTOTEHHOTO ITPOUC-
XOXKJICHUSI, [0 TAaHHBIM Pa3HbIX aBTOPOB BKIFOUACT B ceOs 6-11
KIIMHUKO-MOP(OIOrHYecKuX (GopM. DTH OMyXOJIU OTIHMYAIOTCS
OT JIpyruX JOOPOKAUYeCTBEHHBIX OIMYXOJICH HaTMYMEeM MECTHO-
JIECTPYUPYIOIIETO POCTa, KOTOPBIil MPOSIBISIET CBOIO arpecCHIo
HE TOJIBKO 110 OTHOLICHHIO K KOCTH, HO M K OKOJIOUEJIFOCTHBIM
MSATKUM TKaHsM [ 1,4-6].

Pa3nooOpasue kimHHYeckux GopM amenodinacTom oOyciIoB-
JIMBAET CIOXKHOCTh AU(depeHInanTbHON JUarHOCTHKU JaHHBIX
00pa3oBaHUii: ee NPUXOIUTCS IPOBOAUTH HE TOIBKO C IPYTHMH
JOOPOKAYECTBEHHBIMH OIyXOJISIMU U OITyXOJEBUIHBIMU 0Opa-
30BaHHSIMH, HO TAK)Ke C BOCHAJIUTEIBHBIMH 3a00J€BaHUSIMHU H
3JI0Ka4eCTBEHHBIMH HOBOOOpa3oBaHUsMH 4emrocTel [1-6]. Ta-
KOE TIOJIOKEHHUE MPOOJIEMBI KOCBEHHO MOATBEPIKACHO OONBIIUM
KOJIMYECTBOM JIOKHBIX JIUArHO30B M MPOJODKUTEILHOCTBIO T1e-
puona obcienoBaHus OONBHBIX C 3TOI MATONIOTHEH.

Llenp uccienoBaHus — HM3Yy4YHTh KIMHUKO-PEHTICHOIOTHYe-
CKHE OCOOCHHOCTH ameno0acToM IyTeM HpPOBEICHUSI KOM-
TUIEKCHOTO 00Cies0oBaHusl OONBHBIX U OIEHHTh BO3MOXKHOCTD
npoBesieHns qudepeHIMaNbHOi AMarHOCTUKH Ha OCHOBAHUM
TMOTYyYESHHBIX JaHHBIX.

Marepuan u Metoasl. [IpoBenieHo KIMHUYECKOe 00CIe10Ba-
HUe 267 GOJIBHBIX C JOOPOKAYECTBEHHBIMH OITYXOJISIMH BEPXHEH
W HIDKHE#l uemocTeil. BceM GOJNIBHBIM IPU TOCHHTANN3ALUH
MIPOBE/ICHbI OONIEKIMHIUYECKUE METOAbI 00CIEI0BaHHs, KOTO-
pble BKIIOYanu: cOOp aHaMHEe3a, OCMOTP, MaNbIaIHIo, J1abo-
paropHble aHaIU3bl (aHAJIM3bl KPOBU, MOYH), pEeHTTeHOrpaduio
YeJIOCTEH B Pa3HBIX IPOEKIMIX, KOMITBIOTEPHYIO ToMOrpaduio,
YJIBTPa3BYKOBYIO HAarHOCTHKY. OKOHYATEIbHBII IHArHO3 OIly-
XOJIM YCTaHABJIMBAJICS MOCIIE HPOBEICHUS ONEPATUBHOTO BMe-
LIaTENBCTBA ¥ MTaTOMOP(OIOTHYECKOTr0 UCCIIEA0BaHHsI HOBOOO-
pa3oBaHUsL.

PesyabTarsl U o6cy:kaeHne. AHAIN3 KIMHHYECKOTO Mare-
puana MpoBeICH HA OCHOBAHUH OOCIICIOBAHUS U JieueHHs 267
OOJIBHBIX, KOTOPBIM IIPH TOCHHUTAIM3AHUN B KIMHHUKY YETIOCT-
HO-JIMLIEBOI xupypruu HanmoHaapHOTO yHUBEpCHUTETA 31paBo-
oxpaHeHus Ykpausnsl uM. [1.JI. lllynuka yctaHoBieH npeaBapu-
TEJbHBIN AUArHO3 «amenodaactomMay. M3 Hux 6su10 122 (45,7%)
skeHImHbI U 145 (54,3%) My>xuuH B Bo3pacte ot 14 mo 77 nert.

Bcem 267 GonbHBIM B Halllel KIIMHUKE IPOBEIEHO OIlepaTHB-
HOE BMEIIATEeNIbCTBO IO MOBOAY YAaleHHsT HOBOOOPAa30BaHHS
YeJTI0CTel ¢ 00s13aTeNbHBIM HOCIIeYIOIUM HaToMopdooruye-
CKUM HCCIIEJIOBAHIEM MOJIy4eHHOr0 MaTepraina. J{uaruos «ame-
no6acTomMay MoATBepsKAeH TONbKO ¥ 159 (59,6%) GonbHbIX. B
ocTanbHbIX ciydasx (40,4%) HaOMOMAI0Ch PACXOXKICHUE KITH-
HUYECKOTO M THUCTOJIOTMYECKOTO THarHO30B, KOTOPOE CBSI3aHO
KaKk C HEINPaBUIBHOH OIEHKOH KIMHUYECKOW CHMIITOMATHKH
OITyXOJIH, PACHONIOKEHHO! B YEIIOCTHOM KOCTH (TUIepIUarHo-
CTHKOI WJIM TMIIOIMAarHOCTHKOM), TaK U C OIIMOKaMU IIpU paHee
MIPOBE/ICHHBIX TUCTOJIOTMYECKUX HCCIIEOBAHUAX (OHOIICHSIX).

[TpoBeneH aHaIM3 KIMHUKO-PEHTI€HOJIIOTMYECKOH CHMITTOMA-
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THUKHU JaHHBIX OMyXOoJel. AMeno6aacTOMBI PacTyT MEUICHHO U
6€300J1e3HEHHO, TI03TOMY OOJIbHBIE 00PAIAIOTCS K Bpady JIHIIb
CITyCTsI POAODKUTENbHOE BpeMs (cryctst 1-3 roma u Gornee)
MOCIe TOSIBICHHSI OMYXOJNH B YEIIOCTH. Berpewaercst ameno-
61aCTOMBI Y JIFOZICH Pa3HOro BO3pacTa W I0Ja, JIOKAJIU3YHTCS
3HAYMTEIIHHO Yallle Ha HIDKHEH yentoctu (puc. 1).

6 2

Puc. 1. Buewnuii 6uo dbonvuwvix (a, 0, 8, 2) ¢ amenobiacmoma-
MU HUDICHELL Yellocmu y i00etl pazHo2o eospacma u nona. Jloxka-
JU3AYUSL ONYXONU YKA3AHA CIMPENKOUL

Yamme Bcero »ano0bl OOTBHBIX CBOMSTCS K HAIMYHIO y HUX
ACHMMETPHH JINIA, KOTOpas MOKET OBITh BBIPAXKEHA B Pa3HOU
crenenn. [1pu nokann3anyum ameno0aacToMBbl Ha BEpXHEH delnto-
CTH aCHMMETPHSI JIMLIa MEHee BeIpaXkeHa (puc. 2a).

Koxa Hax omyxoipio OOBIYHO B IIBETE HE M3MEHEHA, COOU-
paeTcs B CKiaaKy. Pernonapusie muMgariaieckne y3iabsl MOTYT
OBITh KaK YBENMUYEHHBIMH, TaK M OOBIYHBIX pa3mepos. [lpu
MaabIalny OMyX0Ilb Yalle Bcero 6e3001e3HeHHas1, IIOTHasI, He-
penko ObiBaeT Oyrpuctoii. OTKpBIBaHHE pTa, KaK MPaBUIIO, HE
3arpyaHeHo. [Ipu nokanm3anuu aMenoOnacTOMbl Ha BEpXHEH
YETIOCTH CO CTOPOHBI MPEIBEPHs MOJTOCTH PTa OMpPEesIeTCs
CTIIAKEHHOCTh MIIH BBIOyXaHHE KOCTHOW TKAHH TI0 TEPEXOJHON
ckianke (puc. 20), a mpu JIOKAIHM3AIMH aMelo0IacTOMBl Ha
HIDKHEH 4eNTI0CTH — YTOINIIEHNE TIEPEAHETO Kpasi BETBH HIDKHEH
YeNIOCTH WM BEPETEHOOOPa3HOE YTONIIEHHE YEeNIOCTH B 00ma-
CTH QJIbBEOJIIPHOTO OTPOCTKA (pHC. 3).
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Puc. 2. Brewnuii 6uo 60161020 ¢ 10KaIU3ayUel amerodIacmomvl Ha 6epxHell uerocmu (a).
Buo onyxonu na éepxneti uentocmu co cmopomwl npedosepusi nonocmu pma (6). Jlokanuzayus onyxonu ykazana cmpenxou

0

Puc. 3. Knunuueckue nposigienus amenodnacmomul HUNICHell 4enocmu 6 noiocmu pma (a, 6).
Hmeemcs deghopmayus anveonsipHo2o OmpoCmKa 4entoCcmu pasHoll CmeneHu 8blpadceHHoCmu (VKa3ana cmpenkot)

Puc. 4. JJnumenvro nezasxicusarouas 1yHKAa, OMKpPblAIOWasics
ceumem ¢ SHOUHbIM OMOeIsIeMbIM

Camsucrast 000704Kka B 00ITAaCTH MATOJIOTHYECKOrO oyara B
[[BET€ HE M3MCHEHA. B HEKOTOPBHIX y4acTKaxX OIMyXOJIb MOXET
popacTaTh KOPTUKAIBbHYIO IUIACTHHKY YEIIOCTH U PacipocTpa-
HATbCS Ha Msrkue Tkauu. [Ipu nedekre KOCTH BO3MOXKEH CHM-
[ITOM «IIEPraMEHTHOTO XPYCTay» WU MOSABISETCS (IIOKTyalns.
ITpy NyHKIMH — XHUAKOCTb JKENTOTO MIM KOPUYHEBOTO LIBETA.
3yObl, KOTOpBIE HAXOMATCA B 30HE MHATOJIOTHYECKOrO Odara,
MOTYT OBITh KaK HEHOJBM)XHBIMH, TaK U UMETh IOABHKHOCTD
pasHoii crenenu. KopHu 3y00B Hepeiko MOABEPraroTcs pacca-
ChIBaHUIO. B pesynbrare TpaBMHUPOBAHHS OINYXONIH 3yOaMu-aH-
TaroHUCTaMH aMesIo0IacToMbl HarHauBaoTcsi. HarHousimecs
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aMeso0JIaCTOMbI KIMHUYECKH TIPOSBISIOT ce0si Kak OOBIYHBIN
OJIOHTOTEHHBII BOCHAIUTENbHBIN Ipouecc. JIyHku nocne yna-
JeHUs 3y0O0B JUIMTENIBHO HE 32)KMBAIOT. BOJIbHBIC yKa3bIBAIOT Ha
NIEPHOANYECKOE MTPUITyXaHHe TTOPAKEHHOTO yJacTKa YEIIOCTH, a
TaK)Ke BOSHUKHOBEHUE CBHIIIECH Ha CIN3UCTON 000104Ke C THOH-
HBIM UJIH KPOBSIHUCTO-THOMHBIM OTJAEISIEMBIM, T.€. POCTY OIy-
XOJIM YacTO COIMYTCTBOBAJ BOCIAJIHMTENbHBIHN Mporece (puc. 4).

Ecnu GonbHOMY paHee IPOBOAWIIMCH ONEpaTHBHbIC BMeIlla-
TENbCTBA IO MOBOAY yHAlEHHs OIYXONH, T.€. MPU pPEluaAuBeE
amenobIacToMbl, TO Ha Je(OPMHPOBAHHOM U B3IYTOM albBe-
OJIIPHOM OTPOCTKE UENIOCTH MOXKHO OOHAPYKUTh MOCIeonepa-
LIUOHHBIE PYOLBL.

B xinmHMYeckoll KapTHHE amMeno0IacToM HET OJHOOOpasus
1 TO3TOMY AJsl YCTAHOBJIEHHs HarHosa OOJbIIOE 3HAUYEHHUE
HMEeT PeHTTeHOrpadUuecKuil MeTo ] 00CIeJOBAHUS YETIOCTEH.
PeHTreHoI0rn4ecKoe 00cneJ0BaHue 3aKII0YaeTCsl B UCTIONb30-
BaHUM O030PHBIX U GOKOBBIX PEHTTEHOTPAMM YEJIOCTH, MaHO-
pamHoi#t pertrenorpaduu, komneioTepHoit Tomorpadun (KT) ¢
o0s3atenbHO# 3D-pekoHCTPYKIMeH n300paXKeH s, MarHUTHO-
PE30HAHCHOI TOMOTpaduu U YIBTPa3BYKOBOIO HCCIICI0BAHUS.

YcTaHOBIEHO, YTO KHCTO3HBIE (POPMBI aMesIo0IacToOM Yeto-
creii Berpadanuck y 99% O6obHBIX, a conuaubie GopMbl —y 1%.

Kucrosnble TONOCTH CONpPUKAcCAIOTCsA, HaAKIaJbIBAIOT-
Csl M JlaXKe CIIMBAIOTCS IPYT ¢ ApyroM. KuCTBI MOTYT UMETh
okpyrinyo ¢opmy, uétkue kpas. HepoBHble (OYeHb PEIKO
MHOTOYTOJIbHBIE) Kpasi KUCTO3HBIX MOJOCTEH MOSBIAIOTCS B
pe3ynbTaTe HEPaBHOMEPHOTO PacCcachlBaHUs KOPTHKAIBHOTO
CIIOSI YENIOCTH. B HEKOTOpHIX ciyuasx amenoOiacToma de-
JIOCTH MOXET OBITh TpejAcTaBleHa OOJBIIUM YHCIOM MeE-
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KHX KHCTO3HBIX ITOJIOCTEH, 00pa3yroNHX MEeTIUCTOCTh KOCTH,
KOTOpas HAallOMMHAET «MbLIbHBIE ITy3bIpu» (puc. 5). B atux
ciIydasx amesio0iacToMa MaKpOCKOIMYECKH IPEJCTaBIsIeT
c000ii 0nyxoJb COTUIHON HOPMBI, @ HE KHUCTO3HYIO, COCTOSI-
Y0 U3 MHOXECTBA MCEJIKUX KUCTO3HBIX MMOJIOCTEH.

3 ¥

6
Puc. 5. Pemmeenocpammol OONbHBIX ¢ aMeN0ONACHOMAMU
nudicHell yemocmu. Onyxonv (yKasana cmpenkamu) npeocmas-
Jlena: a — 0OHOU NOAOCMbIO, 6 — HECKONLKUMU NOLOCMAMU, 8 —
MHOJICECBOM MENKUX KUCTO3HBIX NOLOCmell

Puc. 6. Obzopnas penmeenocpamma 6onvrnoco ¢ amenodia-
Cmomotl HudicHell yerocmu. B kucmosnotl nonocmu naxooumcs
oucmonuposanuwiil 3y0 (YKasaw cmpenkol)
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PeHTreHoI0rnueck B MOJIOCTH aMeao0lacTOMbl YacTHYHO
HJIN ITOJTHOCTBIO MOXKET HAXOAUTHCA peTeHHpOBaHHbIﬁ W Juc-
TOMHMPOBAHHBIN 3y0. J{MCTONMPOBAHHBIN 3y0 MOIHOCTHIO MOXKET
HAaXOIUTHCS B OIyXOJIU HJIH XK€ TOJILKO KOPOHKOBas (PEIKO Kop-
HeBast) 4acThb 3y0a OyneT oOpaliieHa B OITyXOJEeBYIO0 KHCTO3HYIO
1oJ0CTh (puc. 6).

Kopuu 3y00B, Haxomsmmxcs B OOJACTH IAaTOJIOTHYECKOTO
oyara, TakXKe MOTYT BXOIUTh B KHCTO3HYIO IOJOCTh (pHcC. 7).
MoskeT HaOIIOmaThCss Pe30pOIHsT KOPHEH, BBIPAXKCHHASI B pa3-
HOH CTeTeHH.

6
Puc. 7. Bokogble penmeeno2pammol OOIbHbIX ¢ AMENL0ONIACMO-
Mamu HudxCHel uemocmu (onyxonv yKasana cmpenkamu). B xu-
CMO3HYI0 NOAOCHb 06paleHbl KOPHU 3Y008, KOMOPble HAXOOSM-
€51 6 ANLBEONSAPHOM OMPOCMKE HeNIOCmU. d — pe3opoyusl KopHeu
omcymcmayem, 6 — Kophu 3y608 no08epaiucs pe3opoyuu, Gbl-
PAadiCenHoll 8 pasHol cmeneHu

Msuoroo6paszue PeHTTeHONIOrHYeCKOil KapTHHBI amenobina-
CTOM YEJTIOCTEHl T03BOJIMIIO HAM CHCTEMaTH3UPOBaTh Hanbosee
YacTO BCTPEUAOLINECS UX PEHTICHOJIOTHUeCKHe IPU3HAKU. Mbl
npeyiaraeM Kakaylo KHCTO3HYIO (opMy amerno0acToMbl ue-
JIFOCTH KJIACCUPUIIMPOBATD 110 TPEM PEHTICHOIOTHUECKUM IPH-
3HaKaM (I1apameTpaM), a UMEHHO:

* 0 YMCIIy KHCTO3HBIX MOJIOCTEH, KOTOPHIMU MpeICTaBlIeHA
OITyXOJIb:

- IMEETCS OJIHA KUCTO3HAS MOJOCTD (OOMBIINX MK MAJIbIX pa3-
MEpOB) — MOHOKHCTO3Hast (hopma;

- IMEETCsl HECKOJIBKO KPYITHBIX KUCTO3HBIX MOJIOCTEH, OTAEIEH-
HBIX MEXIy COOOW KOCTHBIMU HEPEropoIKaMu — IOJHKHCTO3-
Hast popma;

- HaJM4YMe MHOXKECTBA MEJIKUX KHMCTO3HBIX IOJIOCTEH, 00pa3sy-
IOIIUX HETIUCTOCTh KOCTU (HAIlOMUHAET ‘“MbUIbHBIE ITy3BIpH)
— siyencras popma;

¢ 110 HAJIMYUIO UK OTCYTCTBHIO PETCHUPOBAHHOI'O ()lPlCTOHI/Ipo—
BAHHOTI0) 3y0a, a TaKKe ero PacroJOKEHHUIO 110 OTHOIICHHUIO K
KHCTO3HOI! MOJIOCTH OITYXOJIH:

- 3y0 B MOJIOCTH OITyXOJI OTCYTCTBYET;

- 3y0 MOJHOCTBIO HAXOAUTCS B KUCTO3HOM MOJNIOCTH;

- B IIOJIOCTHU OITYXOJIM HAXOAUTCS TOJIbKO KOPOHKOBasl UJIN KOP-
HeBast 4acTh 3y0a;

* 110 COOTHOLICHHIO OITyXOJH C 3y0aMu, HaXOISIIUMHUCS B allb-
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BEOJSIPHOM OTPOCTKE YEJIIOCTH, M CTEHEHH paccachiBaHus (pe-
30pOLHHN) UX KOPHEH:

- OIyXOJIb HE UMECT KOHTAKTa ¢ KOPHAMH 3y00B 1M 3yObl paHee
OBUIH y/AJICHBI;

- KOpHH 3y0OB 00palleHb! B II0JI0CTH OIyXOJIU U HMEETCS UX pe-
30pO1Hst (pa3HOM CTENEHU BBIPAKEHHOCTH);

- KOpHH 3y0O0B 00OpalleHbl B I10JI0CTh OILYXOJIH, pe30pOLus Kop-
HEll OTCYTCTBYET.

VYuuThIBast TO, YTO KIMHUKO-PEHTI€HOJIOIHYECKask CUMIITOMA-
THKa aMeJIo0JIacTOM YeIIFoCTell OUeHb I10X0XKa Ha MHOTHE OITy-
XOJIM U OITyXOJIeTIOI00HbIE 00pa30BaHUS YENIOCTHBIX KOCTEH,
nposezieHa ux auddepeHnnaibHas IMarHoCTUKa Ha OCHOBAaHUH
KIIMHUYECKUX U PEHTICHONIOTNYECKUX JAHHBIX.

OcreobnacToMa (CMHOHMMBI: OCTE00JACTOKIACTOMA, T'H-
FaHTOKJIETOYHAs OIyXOJIb) — 3TO J00POKAYECTBEHHAs OILy-
XOJb YEIIOCTH OCTEOrCHHOW NpHpoxbl. JlaHHAs OIyXOJb
TaK ke, KaKk U amMesn001acToMa, MOXKET Pa3BUBATLCS Y JIIOAEH
1000ro Bo3pacta U pacTeT 0e3 BhIPAXKCHHOHW KIMHUYECKOIl
cumnTomaruku. OcreobiacTomMa JeIUTCS Ha LIEHTPAIBHYIO U
nepudepudeckyro Gopmsbl.

Knunuuecku nenTpanbHas Gpopma uMeeT 00JbLIOe CXOJI-
cTBO ¢ amenobiactoMoil. OmyXosb NaJbIUpPYyeTCs B BHIC
IUIOTHOTO, TIAJKOr0 MM OyrpHCcTOro, Majnao00Je3HEHHOIO
nnu 6e36osie3HeHHOr0 00pa3oBaHus, 3yObl B Ipejienax rpa-
HHIL OIIYXOJIM MOTYT OBITb IOJBHKHBIMHU, cMematorcs. Ciu-
3ucTas 000J0YKa aIbBEOJSIPHOIO OTPOCTKA Haja ocTeobua-
CTOMOW MOXKET He U3MEHSThCs B [[BeTe (puc. 8).

Puc. 8. Knunuueckue nposignenus ocmeodiacmomvt HUdiCHelU
ueniocmu. Jlokanuzayus onyxonu ykasana cmpekamu

PeHTreHonornyecku LeHTpanbHas (opma ocreobiacto-
MbI Yalle BCEro MPEeACTABICHA KUCTO3HOH IOIOCTBIO (eau-
HUYHON WM MHOXeCTBeHHOI). KopHu 3y0oB, koTOpBIC Ha-
XOZSATCS B JTOM KHCTO3HOH MOJOCTH, MOTYT IOABEPraThCsI
paccachIBaHHIO, OJHAKO TAKXKE MOT'YT U He OBITh pe3opoupo-
BaHHBIMHE (puc. 9). {115t auTHYecKkoit GopmMbl 0CTEOOIACTOMBL,
OHA HA3bIBAETCS OCTEOKIACTOMOM, XapakTepHa AeCTPyKLHs
KOCTH, CXOAHasl ¢ ocTeocapkoMoii. Habmonaercs pezopOunst
KOpHell 3y0oB B 30He omyxoiu. Berpeuaercs ata Gpopma daie
y AeTell U y JHI MOJIOAOTO BO3PACTa, HMEET arpeCCUBHOE Te-
qeHue. MoryT BeTpedaThesi CMeIIaHHble (pOpMBI 0cTeoOa-
CTOMBI, Ii¢ 01Ha (opMa MEPEeXOAUT B APYTYIO, WIH Pa3HbIe
(hopMbl HAOIIOAAIOTCSI OAHOBPEMEHHO.

TakuMm 006pa3oM, KHCTO3HYIO HOPMY 0CTE0OIACTOMEI Ye-
JIOCTH 0Y€Hb CIOXHO AU HepeHIHPOBATE C aMen001acTo-
Moii. Hepenko okoHuYaTeIbHBIH AMArHO3 YCTaHABIMBACTCS
TOJBKO MOCIIE MPOBEACHUs ONEPATHBHOIO BMEIIATEIbCTBA
U [aTOTHCTOJOTHYECKOr0 HCCICIOBAHUS yAAJICHHOH OIy-
XOJIH.
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Puc. 9. Penmeenoepammol nudicrell 4entocmu 6016HbIX € Kil-
cmosHotl popmoti ocmeobnacmomvl (a, 6) - OnYXoib YKaA3aHa
cmpenkamu

Iepudepnueckas Gpopma ocTeo01aCTOMBI KIIMHUYECKH OTIIHYa-
eTCsl OT aMeI00IacTOMBbl. XapaKTepH3yeTcst HATMYUEM OrpaHuuCH-
HOTO BBIIISTYUBAHUSI, PACIIONIOKEHHOTO Ha aJIbBEOJISIPHOM OTPOCTKE
yemocty (puc. 10). OcHoBaHue, Ha KOTOPOM HAXOAUTCS OITYXOJIb —
mpokoe. Citi3ncTast 000J10uKa Hajl Oy XOJIbIO CHHIOIIHASI, MOTYT
ObITh cBHILK. [IpH TpaBMe OIyXO0Jb KPOBOTOUHMT, @ 3aTeM HH(HULIU-
pyercsi ¢ 00pa3oBaHKeM 5I3B, PETHOHAPHBIX JIMM(AJICHUTOB U COOT-
BETCTBYIOLICH KJIMHUYECKONH CHMITOMATHKOM (00JH, MOBBIIICHHE
TeMIIepaTypsbl Tena, cliabocTb, HeoMoranue). 3yobl B o0nacTy ma-
TOJIOTHYECKOTO OYara roJBHKHBIE.

V

Puc. 10. Knunuueckas xapmuna nepugepuueckoii popmol
0CmMeobaacmombl, pacnoioNCeHHOU HA 6epxHell (a) u HudicHell
(6) uentocmsix. Onyxone yKazana cmpeikamu
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VibTpa3ByKoBasi AMATHOCTUKA TI03BOJISACT OOJICe TOUYHO IMPO-
BOAUTh IH(GEPeHINAIBHYIO TUAarHOCTHKY IepudeprudecKoi
(bopmBI 0CTE00IACTOMBI C JAPYTMMH 00pa30BaHMUSIMU, KOTOpPBIS
JIOKAJIM3YIOTCS Ha aJIbBEOJIIPHOM OTPOCTKE uenocTH (puc. 11).

Puc. 11. Yavmpassykoeas ouacnocmura ocmeobnacmomvl. Ha
axoepamme 8 B-pedicume suzyanusupyemcsi cunosxoeeHHoe oxKpy-
2noe 06pazosanue ¢ YEMKUMU SPAHUYAMU U POGHBIMU KOHIMYPAMU.
Dxocmpykmypa 06pazosanusl, 2emepoceHHds 3a Cuem eunepoxo-
2EHHBIX GKTIIOUEHUL] GHYMPU AHIXO2EHHOU MKAHU ONYXOMU

Puc. 12. KovmnviomepHvle momoespammol HUNCHEI Yenocmi 6
npamotl (a) u 6okoeoll (6) npoexyusx OOTLHOU ¢ 6HYMPUKOCHIHOL
ubpomoii nudicneli yentocmu. Onyxons YKa3ana cmpenxkamu

BryTtpuxoctras pudpoma — 3T0 OmyX0ib, cocTosmast u3 ¢u-
OpOo3HOI TpyOOBOIOKHUCTOW COCTUHHUTENBHON TKaHW. Yarie
cTpedaercs y AeTedl W Jromel Moiomoro Bo3pacTta. PuOpombl
pacTtyT MeaneHHO, OeCCUMNTOMHO. J[OCTHTHYB OONBIIHX pa3-
MEpOB, OIyXOIb BBI3BIBACT JAC(POPMAIMIO UYENMIOCTH. MoryT

© GMN

CONPOBOXKIATHCSL OOMSIMU HOIOIEro xapakrepa. [IoBepXHOCTH
BHYTPHKOCTHOW (HOPOMBI MPH MabIIAMU TIaKasl, TPAHHIIBI
4yéTKHMe, IUIOTHAs Ha OIlynb, Oe30oje3HeHHas. Bo3MOKHO
MHQHUIMpPOBaHWE CO CTOPOHBI KapHO3HBIX 3y0oB. Ha peHt-
reHorpamme 4deiroctu GubpomMa MpOsIBISETCS B BHUIE TOMO-
IeHHOTO pa3psDKEHHsl KOCTHOM TKaHU OKPYIJIOH (OpMEI ¢
OTHOCHTENIBbHO 4€TKUMH TrpaHuiamu. [laTomorndeckuii ouar
OKaiMJICH MCTOHYCHHBIM CII0EM KOCTH 0e3 MepHOCTalIbHOM
peakiuu. B nentpe oyara MoryTt ObITh y4acTKu neTpuduka-
UK. PEeHTreHOJOrMuecKkr BHYTPHKOCTHBIE (UOPOMBI HAIIO-
MHUHAIOT amesnobnactoMy (puc. 12). OkoHUaTeNbHBIN JUarHo3
yCTaHaBIMBAETCs MOCIE MAaTOIMCTOJIOTHYECKOTO HCCIe10Ba-
HHS yAaJI€HHOH OIMyXOoJH.

Mukcoma (MHKCOGHOpOMA) HYENIOCTH — 3TO J00pOKade-
CTBEHHAs OIlyXO0Jlb, KOTOpas MOCTPOEHA U3 CIM3UCTOH TKa-
1. O0nazaeT MECTHBIM HHBAa3HBHBIM POCTOM. BwbIsBisercs
B JII0OOM BO3pacTe, OJMHAKOBO YacTO MOXKET BCTpEdaTbCs
KaK y MY)KYWH, TaK M Yy JKCHIIMH. BBICTPBIH pOCT OmyXonn
IPOUCXOJUT 3a CUET HAKOIMJIEHHUS B Hel ciu3u. MukcoMma Ha
MeTacTa3upyeT, HO 4acTo peuuauBuUpyeT. Mukcoma (MUKCO-
¢ubpoma) pacrer memeHHo, Ge30one3nenHo. Jlokanuzyercs
Ha BepXHEH M HMWKHEeH democTu. KimnmHMuecku npossisercs
B3yTHEM KOCTHU. [1abnaTOpHO MOXKHO ONpeeaUTh IIII0THOE,
0e300J1e3HEHHOE BBHINIAYMBAHUE YETIOCTH C IVIaJIKOM MOBEpX-
HOoCcThIO. Crn3ucTas 000104Ka Ha/l OMYXOJIbIO B IIBETE HE M3-
MeHeHa. 3yObl B TpaHUIAX HOBOOOPA30BaHMS IMOJBUIKHEIC.
IIpn nokanmu3alMy MAaTOJIOTMYECKOTO oyara B Telle HHMKHEH
YeJIIOCTH B OITyXOJIEBBIM NMPOLECC BOBJIEKAETCS COCYAUCTO-
HEpBHBIM ITy4OK M BO3HMKaeT cuMnToM Bencana. Ha Bepx-
Hell democTH MUKCOUOpOMa MOXKET MPOpacTaTh B BEpPXHE-
YeJIOCTHYIO Ia3yXy M TOJO0CTh HOoca. Ha peHTreHorpamme
MHKCOMa YEIIOCTH MOXKET HMMETh pa3jIMYHble pa3Mepbl U
BBISIBISITHCS B BHJIE OKPYIJIBIX MJIM OBaJbHBIX yYacCTKOB Jie-
CTPYKIMH KOcTU. Oyaru AecTpyKIUU KOCTHON TKaHU UMEIOT
HEeYE€TKHME TPAHMIbI. B HEKOTOPBIX ClydasiX MHUKCOMa BBITJISI-
JIUT B BHJIE MEIKHUX SUYCHCTBIX 00pa3OBaHMM, pa3/IeIeHHBIX
KOCTHBIMH II€peropokaMu (puc. 13) min MoXeT HallOMUHATh
kucty. Juddepennnanpaas AMarHOCTHKA MEXIYy MHUKCOMOW
¥ aMeno01acToMOl TONBKO HAa OCHOBAHUHU KIMHUKO-PEHT-
IeHOJOrMYECKUX JIaHHBIX OYeHb CJIOKHA W COMHHTEJbHA.
[TyHKIUS TIPU KUCTO3HOU (hopMe aMesro0macTOMBbI TIO3BOJISET
MOJIy4HTh, B HEKOTOPBIX CIIydasX, CBETIYIO KUAKOCTb. [Ipn
MHUKCOME ITyHKIUSI MaTOJIOTMYECKOTo odara He AaéT pe3yib-
TaToB. OKOHYATEIbHBIH JUAarHO3 OOBIYHO yCTaHABINBACTCS
TOJIBKO I10CJI€ MPOBEJEHUS MATOTUCTOIOTHYECKOIO HCCIen0-
BaHMA yAaNEHHON OMmyXouu.

Puc. 13. Penmeenocpamma Hudicneu 4eniocmu 6016HO20 ¢
MUKCOMOT, IOKATU3YIOWelics 6 001acmu 6emel HUXCHeUeoCcm-
HOU KoCcmu
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Ocreocapkoma (0CTEOreHHas CapkoMa, 0CTe00IacTOCapKoMa,
ocreobacTHYecKast CapkoMa, OCTEOJIMTHYECKast CapkoMa, OCTe-
OUJICAPKOMA) — 3TO 3JI0Ka4ECTBEHHAS OITyX0JIb, Pa3BUBAIOIIASICS
U3 KJIETOK-TIPE/IIIECTBEHHUKOB OCTEO0IACTOB U XapaKTePHU3YIO-
1masicst 00pa30BaHUEM aTHIIMYHON KocTH miu ocreona. Hanbo-
Jiee 4acTo OOJICIOT JIMIIA MY’KCKOTO I10J1a MOJIOZAOTO U CPEIHETO
BO3pacra. XOTs MOXKET BCTPEUarbcsl KaK y JICTeH, TaK Uy JIUIL
HOXKHIIOTO Bo3pacra. Yaie ocTeocapkoMa JIOKaJIM3yeTcsl Ha
BEPXHEH, XOTS MOXET BBIABIATHCS M HA HIKHEH uemocTu. B
HEePUOJI UHTEHCUBHOIO POCTa CKEJIETa OCTEOTCHHbIC CapPKOMBI
BCTPEUAIOTCS HECKOJIBKO Yallle.

CapKoMBI 4eocTel — 3T0 ObICTPOpACTyILIUE OMyXOJH. Xa-
paKTepHO Hajauuue OOJIC3HCHHOW IIpU NajbHAlMU OIYXOJH B
00JacTi TeJla MM AJIbBEOJIIPHOTO OTPOCTKA YETIOCTH. 3yObl,
HaxXOSIIMECs B IIPEelIax OIMyXOJH, HOABM)XHbIE. B HHTaKTHBIX
3y0ax 00U BO3HUKAIOT 0€3 BUAMMOW HPUYUHBI, HPPAAUUPYIOT
B yX0, I1a3. XapakTepHsl HouHble Oonu. [Ipu npopacranuy omny-
XOJIBIO HEPBHBIX CTBOJIOB B YEIIOCTH BO3HMKACT IApecTe3us,
a 3aTeM OHEMEHHUE (AHECTEe3Ms) COOTBETCTBYIOILECTO y4acTKa
yemocTd. [1o Mepe pocra capKOMbI YEIIOCTH TOSBIISIETCS Jie-
(dhopmanus COOTBETCTBYIOIIETO yuacTka (puc. 14), sk3odransm,
3aCTOMHbBIC SBICHMS B MArKMX TKaHsax. Cimsucras obGosiouka
AJILBEOJIIPHOIO OTPOCTKA B 00JIACTH OIyXOJIH OOBIYHO OTEUHas,
CHHIOIIHAS (LMAHOTHYHAS), HO MOXET OBbITb HEM3MEHEHHOI.
Ilpu TpaBMe MOSBIAIOTCS M3bA3BICHUA Ha necHe. Ocreocap-
KOMa MOXKET HArHamBaTbCs C IOSBICHHEM COOTBETCTBYIOIICH
cumnroMatiki. OMyXoib IPOPACTAET B OKPYIKAIOLIUE MATKUE
Tkanu. IlosBnserca cnaboCTh, HEIOMOraHUE, MOTEPs AlIeTH-
Ta, HOBBILIACTCS TEMIIEpaTypa Tena. PernoHapHbie JIMMQOy3IIbl
OOBIYHO HE YBEIIMYECHBI.

0
Puc. 14. Ocmeocaproma. Buo npedosepus nonocmu pma (a),
penmeenocpamma (6). Onyxons yKazana cmpeikamu

Ocreobnactuyeckass Gpopma CapkoMbl 4alle BCTPEYACTCS Y
JIeTell M JIML[ MOJIOZIOTO BO3pacTa, a OCTEOJIMTHYECcKas (0CTeo-

24

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

KJIacTH4ecKas) — y B3pocibix. s ocreobmacTuueckoit dop-
MbI OCTEOCAPKOMBI XapaKTEPHO TO, YTO HAPSAY C ACCTPYKIMEH
KOCTHOW TKaHW HMPOMCXOIMT M30BITOYHOE 00pa3oBaHUE HE3pe-
JI0H rpyO0BOIOKHHUCTOHN KocTu. Ha peHTreHorpamme 3To nposis-
JAETCSL OuaraMM OCTEOCKIIEpO3a, a 10 Mepe MpopacTaHus OIly-
XOJIH 3a TIPEIeIIbl KOMIIAKTHOW IUIACTUHKHU YEJIFOCTH MOSIBIIACTCSE
HEPUOCTANIbHAS PEAKLHs B BUJE JIMHEHHOIO MJIM MIOJIBYATOrO
nepuoctura. Ha peHTreHorpaMmMe MOXHO BBISIBUTH TaK Ha3bl-
BAEMbIC CIIUKYJIBI — KOCTHBIC WIJIbI, PACIIOIOKCHHBIC IEPIEH-
JMKYISIPHO K TOBEPXHOCTH 4eIoCTH. IIpu ocTeonnTnyeckoit
(ocreoxacTuueckoii) (opMe CapKOMbl MMEETCS AECTPYKLHs
KOCTHOW TKaHW C 3a3yOpeHHbIMH y4acTKaMH (CIHKYJIaMM).
3yObl, HAXOAAIIMECS B IPAHUIAX OIyXOJIU, PEHTTEHOIOTHYECKH
BBISBJIIOTCS JINLICHHBIMH OKPYXKarolleil KOCTHOW TKaHH (pHuc.
14). IIpu cMenIaHHOM BapHaHTE BCTPEYAIOTCS OUark OCTEONN3a
U OCTEOCKJICPO3a OZIHOBPEMEHHO.

Pak uemocTH — 3710Ka4eCTBEHHOE HOBOOOPA30BaHKE, KOTOPOE
pa3BUBACTCS U3 SIUTENUAIBHON TKaHH. BepXHss 4estocThb 1o-
paxxaeTcst paKkoM Hallle, YeM HIDKHss. [IperMyecTBeHHbINH BO3-
pact 6onbHbIX — 40—60 seT.

[lepBuuHBbIil (LEHTpaNbHBIN) paK YEIIOCTH JIOKATU3YeTCs B
TOJILLE KOCTH ¥ Pa3BUBACTCS U3 SIUTEIMAIBHBIX OCTPOBKOB Ma-
ascce. [TepBruuHbIii pak 4enocTH (CHHOHUM: OJJOHTOTEHHAs Kap-
IIMHOMA) OTHOCUTCS K PEIKUM OITyXoJisiM. IIepBbIM CHMIITOMOM
OILyXOJIEBOI'O TpoLIecca Yalle sBiseTcs 00i1b B 3y0ax, MOABIK-
HOCTb 3yOOB B 30HE Opa)keHUs omyxoiu. [Ipu gokanu3anuu Ha
HIDKHEH YeIOCTH, KpOME paHee NepPEUUCIICHHBIX CHMIITOMOB,
ele MOXET IOSABUTHCS ruiepecre3us (IosBieHUe Oosel) win
HOTEPst YyBCTBUTEIBHOCTH MOJIOBUHBI HYXKHEH TYObI (CHMIITOM
Bencana). Ilpu ynaneHun moaBMXKHOIO 3y0a B JIyHKY OBICTPO
HAuMHAET MPOpacTaTh OMyXoJeBas TKaHb. B panpHeiimeM mo-
ABIsieTCs Ae(opMalLs YENIOCTH 3a CUeT MHQMIBTPALUH OIly-
XOJIBIO OKPY’KaloIKX TKaHeH. [TosBIseTcs N3bA3BICHUE ICCHBI.
MoryT BO3HUKATh IaTOJIOIMYECKUE MEPEeIOMbl HIKHEH Yelto-
CTH B PE3yJIbTaTe 3HAYUTEIILHOTO Pa3pyLICHUS! KOCTHOM TKaHH.

Ha penTreHorpaMme OIyxoib BbIABIISICTCS B BUJIE O4ara pas-
peKeHust KOCTHO# Tkanu 6e3 uérkux rpanui (puc. 15). Penapa-
THBHbIE IIPOLIECCHI B OKPYXKAIOLIEH KOCTH OTCYTCTBYIOT. OKOH-
YaTeJIbHBII JIMarHO3 NPH NEPBUYHOM PAKE YEITIOCTH Yallle BCEro
MOXKHO YCTQHOBUTb Ha OCHOBAaHMH JaHHBIX aroMopdooruye-
CKHX MCCIIEZ0BaHUH.

Puc. 15. Penmeenocpamma 6016H020 ¢ NEPEUUHbIM PAKOM
nudicHetl yentocmu. Onyxonb yKazama cmpenkoul

Bropuunslii (nepudepudeckuii) pak 4earocTH BO3HUKACT IIPH
PacIpOCTPaHEHUH OITyXOJIEBOTO IPOLECCa U3 OKPYKaIOMIUX
TKaHel Ha KOCTb. [Ipy BTOpMYHOM pake IepBUYHAs OITyXOJIb JIO-
KaJlM3yeTCsl Ha CIIM3UCTON 000JIOUKE albBEOISIPHOTO OTPOCTKA
WIM B MATKUX TKAHAX JIHA MOJIOCTH PTa, NPHIICIKAIINX K HIK-
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Puc. 16. Buewnuii 610 6016bHOU cO 8MOPUYHBIM paKoM (bends cmpenka) eepxHell Yentocmi ciesd (a).
Komnvromepnas momoepamma (6) smoii 60nvHoll (YépHBIE CMPENKU — TOKATUZAYUSL ONYXOAU 8 KOCMHOU MKAHU,
JHcénmole cmpenku — npopacmariie OnyXouu 6 OKpyscarouue msekue mrxanu). Ha conoepamme 6 B-pexcume (8)

BUSYANUBUPYEMCS 2UNOIXOLEHHOE 00PA306AHUE OKPY2IOU POPMbL ¢ HEUEMKUMU SPAHUYAMU U HEPOBHBIMU KOHNYPAMU.
B Huoichem omoerne 06pazosanisi Onpedensiemcs y3kas UnepeackyIsApHas MmeHb — nepeore-00K08ds CIEHKA 8EPXHEUeNOCHIHOU
xocmu. Ha conoepamme 6 pesxcume y8emoso2o OONNIepoSCKO20 KapmuposaHus (2) HOB00OPA308aHUe SUNEPBACKYIAPUSUPOBAHO

) 1

a

Hell yemoctu. Ha BepxHel 4enroCcTH 04aroM BO3HUKHOBEHUS
paka dJarme SBISIeTCS SMUTEIHH CIM3UCTONH 00OJIOUKM BEpXHe-
YETIOCTHON Ma3yXH, MOJOCTH HOCA, PEIIeTYaToro JTaOupHHTa,
aJBBEOIISIPHOTO OTPOCTKA M HEOA, a Takoke MPUYMHON ITOSIBIIE-
HUSI BTOPHYHOTO Paka MOTYT OBITh MSTKHE TKaHH OKPYXKAIOIIHe
BEPXHEUEITIOCTHYIO KOCTh (prC. 16). B HEKOTOPHIX Cirydasx Mo-
TYT BCTPEUAThCsl BTOPHUYHBIC OIIyXOJH YEJIOCTEH MeTacTaTude-
CKOTO IPOUCXOXKJEeHUS. Yallie BCero MeTacTa3upyroT B UEIIOCTH
3JI0KaUECTBEHHBIC OIyXOJIM MOJIOYHOM, IMUTOBHIHON M Ipen-
CTaTeJIbHOM JKelle3, JIETKUX, JKellylKa, MaTku, nouku. [To mepe
pocTa ormyxoiu oOpasyeTrcs KpaTepooOpasHas si3Ba C IUIOTHBI-
MH KpasiMH ¥ HHQHIETPHPOBAHHBIM JHOM, KOTOpPasi POPAcTaeT
KOPTUKAJIBHYIO KOCTb YEJIIOCTH B MECTE JIOKAIM3aLUU IIepBUY-
HOTO odara. DTO MIPUBOJIUT K BOZHUKHOBEHHUIO O0JIEH B UEIIOCTH
pa3IU4YHONM MHTEHCHBHOCTHU, Pa3pyLICHUIO KOCTH, PACIIaThIBA-
HUIO 3y0OB, TTOSBICHHIO CUMIITOMa BeHcana.

© GMN

[
Puc. 17. Penmeenozpammul 6016HbIX CO 6MOPULHBIM PAKOM HUICHEU YeTocmu (a — OnyXolb pacnpocmpaHaemcs
€O CMOPOHbL MAZKUX MKaHel OHA NoToCmu pma, 6 — cO CMOPOHbI AbBEONAPHO20 OMPOCTNKA).
Pacnpocmpanenue onyxonu na Kocmnyio mxanb 4en0oCmuy yKasaHo Cmpeikamu

[lpn mpoBeneHMH pPEHTrEHOTPAPHUIECKOTO HCCISJOBAHUS
HIDKHEH 9eTIocTH 00Hapy>KHBAeTCsl JECTPYKIUS KOCTHOH TKa-
HH, a TAKXK€ OTCYTCTBHE PEaKTHUBHBIX M PEIAaPaTHBHBIX IIPOLEC-
COB CO CTOPOHBI KOCTH ¥ HAJIKOCTHHIIBI (puc. 17).

DOoUHKYISIPHBIE KUCTHI Pa3BUBAIOTCSI U3 3yOHOTO MeIIouKa
— CKOINICHHS ME3€HXHMAJBHBIX KJIETOK BOKPYT 3yOHOTO Op-
raHa, SBISIOIIErocst 0007I04Kol 3yOHOTO 3avarka. Pa3zBuTue
KHCTBI MOXKET MPOHM30OUTH Ha 00011 ctaanu GpopMupoBaHUs
3y0a, 9TO OOBSACHSET MPHUCYTCTBUC B (DOJUIMKYISIPHON KUCTE
PYIUMEHTApPHOTO WM HOPMAaJbHO PAa3BUTOTO 3y0a, a TaKikKe
oTcyTcTBHUE 3y0a B KuCTe (3yOoHEecoaepKaniie GpoTuKyIsp-
HbIe KUCTHI). DoHKyIsIpHBIE KUCTH Pa3BUBAIOTCS BOKPYT
KOPOHKH HeIlpopesaBiIerocst 3yd6a. Moryr naGmiomaTbes B
T11000M BO3pacTe, HO Yallle BCEro OHU 00HapYKHUBAIOTCS B 00-
JIee MOJIOJIOM BO3pacTe. BBIABIAIOTCS Kak HAa BepXHEH, Tak
Ha HIDKHEH 4eTIoCTAX.
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Puc. 18. Komnviomeprnas momocpamma (a) ¢ 3D-pexoncmpykyueti (6) nuyesvix kocmeil 60nbHOU
¢ POANUKYIAPHOTU KUCMOT, PACNONIONCEHHOU HA 6EPXHEN Yelocmu (YKA3aHaA CIMPenKkamu)

a [

Poct kucTbl 6eccuMnTOMHBIH. ITpu ocMOTpe GOIBHOTO MOX-
HO BBISIBUTH COXPAHUBIIMIICS MOJIOYHBIH 3y0 U OTCYTCTBHE HO-
CTOSTHHOTO 3y0a B 3yOHOM psiy (MCKITIOYECHHEM OyZIeT pa3BUTHE
KHCTBI M3 CBEPXKOMIUICKTHOTO 3y0a). DOJUTUKYISPHBIC KHCTHI
peako HarHauBaroTCs. YacTo 0OHAPYKUBAIOTCS CIYYalHO MPU
peHTreHOrpahIecKOM 00CIICIOBaHNH.

Ha peHTreHOBCKOM CHHMKE OIPEACIISIeTCS TOMOTCHHOE pas-
pEKEHHE KOCTHOW TKaHM OKPYIIOW HJIM OBaJbHOH (OpPMBI C
4ETKUMU POBHBIMH TpaHUIAMHU. B 1onoctb (GOIUMKYISIpHOH
KHCTBI 00pallleHa KOPOHKOBAsl YacThb HEMpOpe3aBLICrocs 3yba
(puc. 18). Kopens 3yba Bceria HaXOANUTCS 3a MPeeiaMy KHCTHI.
Ecnu dommmkynsipHast Kucta siBjsercsi 3yboHecoepikaliei, To
PEHTICHOJIOTMYECKH OTIIMYUTD €€ OT JIPYTUX KUCT HEBO3MOXKHO.
OKOHYATENbHBIA IMAarHO3 YCTAHABIMBACTCS MOCIIE TIPOBEACHHS
[aTOTMCTONIOHYECKOTO HCCIICIOBAHMS.

OnuaepMonaHas KHCTa (KEpaTOKHCTA, SMHACPMOUJ UeITio-
CTH, XOJIECTEaTOMa) Pa3BHUBACTCS Yallle B HUKHEIl YETIOCTH.
Yamie BBISABISIOTCS Y B3pOCHBIX. POCT MX OECCHMITOMHBIM,
ME/IJICHHBIH, HO3TOMY KJIMHHYECKasi CHMITOMATHKA MOSIBIISETCS
MO3/IHO, KOTJIa KHCTa YKE JIOCTUTaeT OOJIBIINX Pa3MEpoB U HE
OTJIMYACTCS OT JPYTHX KUCT YestocTeil. JlaHHbIe KUCTBI MOTYT
HarHanBaThCS.

Ha peHTreHorpamme SMUICPMOH/IHBIC KHCTBI MPOSBISIOTCS
Yale B BUJIC ITOJUKHCTOMBI, PEXKe — KaK OJHOKaMepHBbIC (PHC.
19). [pexncraBneHbl B BUAE OOMIMPHOTO Pa3peKCHUST KOCTHOM
TKaHH C YETKMMH, HEPOBHBIMH KOHTYpaMu. B HEKOTOpBIX City-
YasiX, OT OCHOBHOIl KHCTBI OTXOAST SIUTCIHAIBHBIC TSKH C
HOCICAYIOMUM Pa3BUTHEM «JOYEPHHX» KHCT. B MONOCTh KH-
CThI 00paIlleHbl KaK HHTAKTHBIC, TaK U HEPUOJOHTHTHBIC 3yObl.
OKOHYATENBHBIA IMAarHO3 YCTAHABIMBACTCS MOCIIE TIPOBEICHHS
aToMOP(OIOrHYECKOr0 HCCICI0BAHUS.

Jlpyrue 0COOCHHOCTH, KOTOPBIC XapaKTepPHBI I paHee yKa-
3aHHBIX OITyXOJICH M OINyXOJICTIONOOHBIX 00pa3oBaHMil Yernto-
CTCHi, BBISIBJIAIOTCS TIPU MPOBEACHUH XUPYPIHYECKOTO JICUCHUS
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6
Puc. 19. Obsopnas penmeenozpamma eepxuet uentocmu (a) u penmeenozpammol Hudicheti yentocmu (0, 8)
OONLHBIX € INUOEPMOUOHBIMU KUCAMU (VKA3AHbI CMPEKAMIL)

C TOCIEAYIONMM [MaTOMOP(OIOrHIECKIUM HCCIICIOBAHUEM U
OyILyT pacCMOTPEHBI B CIIEAYIOMNX paboTax.

BruiBoawl. [IpoBeneno kimHIYecKoe obcnenoBanue 267 60b-
HBIX C OIyXOJSIMH M OIyXOJICTIOJ00OHBIMU 0OPa30BaHHUSIMH He-
nrocteit. JluarHo3 «amenodimactomMay ObLT MTOATBEPIKICH TOIBKO
y 159 6onpubIX (B 59,6%). B ocransubix ciydasx (40,4%) Me
HAOIIOaMN PACXOXKICHUE KIMHUYECKOTO W TUCTOJIOTHYECKOTO
JIMAarHO30B, KOTOPOE OBLIO CBA3aHO KaK C HEMPaBHJIBHOMN OICH-
KOW KJIMHUYECKOH CHMIITOMATHKH OITYXOJIH, PACIIONIOKEHHOU B
YETFOCTHON KOCTH, TaK U C OIIHOKaMH [IPH PaHee MPOBEACHHBIX
TUCTOJIOTUYECKUX UCCIIETOBAHMSIX.

IMpetoxkeHHast HAMH PEHTTCHOIOTHYCCKAsT CHCTEMATH3aIlHsI
KHUCTO3HBIX ()OPM amMesio0IacToM MMO3BOJSIET YyTOUHUTH XapaKTe-
PHUCTHKH OIyXOJIH, ONPEIeIUTh 00BhEM OMEPATHBHOIO BMEIIa-
TENBCTBA U MPEONEPAMOHHON TOATOTOBKH OOIBHOTO.

Hcrnonb30BaHue KOMITJIEKCHOTO KJIMHUYECKOTO 00CIIE0BaHUS
GOJIBHBIX C OMYXOJSIMHU M OITyXOJIEOI00HBIME 00Opa30BaHUSIMU
4yemocTell  (KOMITBIOTEpHOH ToMOorpaduu, pPeHTreHOIOrnYe-
CKOTO M YJBTPa3ByKOBOTO METOJOB OOCIEIOBAHMSI) TO3BOJISICT
MOBBICHTH TOYHOCTD TIPH MPOBEICHUH UX TudhepeHIranbHOM
JIMATHOCTHKHU.
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SUMMARY

CLINICAL AND RADIOLOGICAL CHARAKTERISTICS OF AMELOBLASTOMAS
OF JAWS AND THEIR DIFFERENTIAL DIAGNOSIS

Tymofieiev O., Ushko N.

Shupyk National Healthcare University of Ukraine

The purpose of the study is to examine the clinical radiologi-
cal features of the amtereloblastomas through a comprehensive
survey of patients and assess the possibility of conducting dif-
ferential diagnosis based on the data obtained.

Under our observation there were 267 patients with benign
tumors of the upper and lower jaws, which were carried out
with a clinical examination and surgical treatment with sub-
sequent histological examination of the material. An analysis
of the clinical symptoms of ameloblastomas was carried out,

the X-ray systematization of cystic forms of this tumor was
proposed.

The use of a comprehensive clinical examination of patients
with tumors and tumor-like formations of jaws (computed to-
mography, radiological and ultrasound methods of examination)
makes it possible to increase the accuracy during their differen-
tial diagnosis.

Keywords: benign tumors of jaws, cysts of jaws, malignant
tumors of jaws, ameloblastomas.

PE3IOME

KJIMHAKO-PEHTTEHOJIOT MYECKASI XAPAKTEPUCTHKA AMEJIOBJIACTOM YEJIKOCTEN
N uxX JTNOOEPEHIIUAJIBHAS JTUATHOCTUKA

Tumodeen A.A., Yiiko H.A.

Hayuonanvnuuii ynusepcumem sopasooxpanenus Yxpaunot um. I1J1. lynuxa, Kues, Ykpauna

Llens wuccaenoBaHUsS — OMPEACTUTh KIMHUKO-PEHTTCHOJIO-
I'HYeCKHe OCOOCHHOCTH aMeslo0JacTOM MyTeM IPOBEICHHS
KOMIUIEKCHOTO 00CiieJoBaHusI OONBHBIX U Ha OCHOBAaHUH TOJY-
YCHHBIX JaHHBIX OICHUTh BO3MOKHOCTH MpOBEACHUS mudde-
peHuMaanoﬁ JUArHOCTUKHU.

Habmonamics 267 GONMbHBIX 10OPOKAYEeCTBEHHBIMH  OITY-
XOJISIMA BEpXHEH M HWKHEH 4YentocTei. BolbHBIM MpOBEICHO
OOIIEKIIMHUYECKOe 00CIeI0BaHIE U XUPYPIUUECKOE JICUCHHE C

TOCIIEYIOIMM THCTOIOTHYECKUM HCCIIEIOBAHUEM MaTepuaa.
[Ipoananu3upoBaHa KIMHMYECKas CHMITOMAaTHKa amenolma-
CTOM, HPEIJIOKEHA PEHTICHOJIIOTHYEeCKas CHCTEMaTU3alus K-
CTO3HBIX (hOPM JIaHHOM oryxouH. VIcronb30BaHne KOMIIIEKCHO-
r0 KIIMHUYECKOTro 00cienoBaHus (KOMIBIOTEpHast ToMOrpadus,
PEHTICHONIOTMYECKUE M YIBTPA3BYKOBBIE METOABI) OOJBHBIX C
OIYXOJISIMH U OITyXOJICTIOAOOHBIMU 00Pa30BaHUSAMH YEITIOCTeH
TOBBIIIAET TOYHOCTD UX JTU(PEPEHIIUATBHOIN ANATHOCTUKH.
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NEAREST RESULTS OF TREATMENT OF EXACERBATED GENERALIZED PERIODONTITIS
IN PATIENTS WITH MANIFESTATIONS OF PSYCHOEMOTIONAL STRESS

Borysenko A., Kononova O., Timokhina T.

Bohomolets National Medical University, Department of Therapeutic Stomatology, Kyiv, Ukraine

The common etiological factor of periodontal disease is peri-
odontopathogenic microflora. It is contained in small quantities
in the human oral cavity. In the case of favorable circumstances
(the presence of systemic diseases, reduced general or local re-
sistance), it multiplies rapidly and causes periodontal disease:
gingivitis or periodontitis [1,7,9-11,13]. Among these systemic
lesions the stress occupies a significant place. The presence of
these systemic lesions should be considered in the comprehen-
sive treatment of periodontal disease. Among these systemic le-
sions, psychological stress occupies an important place [7,9-11].

The effect of psychoemotional stress on the patient‘s organ-
ism and periodontal tissue can be neutralized with medica-
tion. In order to prepare patients with generalized periodontitis
with manifestations of psychoemotional stress, a set of drugs
has been proposed: zoxone (0.002 g once a day), nicergoline
(0.005 g 3 times a day), sibazone (0.005 g once a day) [2]. Ex-
perimental biochemical and pathohistological studies show the
periodontal-protective effect of the proposed drug complex [3-5]
and substantiate its use in clinical settings. Given the more pro-
nounced manifestations of psychoemotional stress in patients
with exacerbative generalized periodontitis in the case of this
complex for the treatment of patients with exacerbative general-
ized periodontitis 2 times increased doses of nicergoline (0.01 g
3 times a day) and sibazone 0 (0, 01 g 3 times a day).

Aim of this study was to determine the nearest results of
clinical efficacy of the modified proposed complex of adre-
noblockers in the complex treatment of patients with general-
ized periodontitis of exacerbative course in the presence of
psychoemotional stress.

Material and methods. This clinical study was conducted in
a groupof 70 patients with generalized periodontitis of I-1II stage,
exacerbative course and manifestations of psychological stress.
The main groupconsisted of 40 patients, in the control groupof
comparison there were 30 patients. The distribution of patients
is presented in Table 1.

In the complex treatment of patients of the main groupused a
modified enhanced complex of adrenoblockers to suppress the
manifestations of psychological stress. Patients in the control
groupwere treated similarly to patients in the main group, but
without the use of a modified complex of adrenoblockers.

The level of psychological stress was assessed using ques-
tionnaires (DASS-21; Spielberger-Khanin). [6]. Subjects com-
pleted the Spielberger-Khanin questionnaire, which is used to
determine personal and situational anxiety. Subsequently, the
answers were evaluated according to the keys and the total num-

ber of points was calculated for all judgments separately on each
of the scales (situational anxiety and personal anxiety).

Patients with generalized periodontitis were carefully re-
moved all dental plaque and deposits with irrigation of peri-
odontal pockets with 0.5% chlorhexidine solution. Subsequent-
ly, the subgingival surfaces of the tooth roots were thoroughly
cleaned with the removal of softened cementum and dentin (so-
called SRPtherapy). Drug treatment of symptomatic gingivitis
was performed according to its form - the exacerbative course
of catarrhal gingivitis is the same in patients of both groups. The
presence of inflammation in the gingiva was detected and as-
sessed using the Schiller-Pisarev test (1962) and the PMA index
according to C. Parma (1961). The state of oral hygiene was
assessed using the OHI-S index (J.C. Green, J.R. Vermillion,
1964) and the O'Leary index, the assessment of the level of gin-
gival bleeding by the PBI probing bleeding index (H.R. Miihle-
mann, S. Son, 1971) [1,10,11]. In general, the condition of the
periodontium was assessed using the periodontal index (PI) by
A.L. Russel [1,10,11]. The diagnosis of periodontal disease was
established according to the classification of N. Danilevsky [1].
The obtained results were processed by statistical methods using
personal computers.

Results and discussion. The effectiveness of the treatment
led to a significant improvement in the hygienic condition
of patients in both groups. This was confirmed by the im-
provement of the hygienic index OHI-S in 3.52 times from
1.83+0.13 points to 0.52+0.05 points. In patients with I stage
of generalized periodontitis of the main group, the hygiene
index OHI-S decreased 3.38 times from 1.59+0.09 points to
0.47+0.05 points, in patients with stage II generalized peri-
odontitis, the hygiene index decreased in 3.09 times from
1.89+0.17 to 0.61£0.07 points (Table 2). The obtained values
of the hygienic index testified to the achieved good hygienic
level of the oral cavity.

In the control groupamong patients with stage I generalized
periodontitis, the hygienic index of the oral cavity OHI-S de-
creased 2.46 times from 1.65+0.16 points to 0.67+0.06 points,
in patients with stage II generalized periodontitis this index
was reduced 2.07 times from 1.84+0.17 to 0.89+0.07 points. In
general, in patients of the control group, the hygienic index de-
creased 2.19 times from 1.73+£0.17 points to 0.79+0.07 points.
The resulting condition of the oral cavity also corresponds to a
good hygienic level of the oral cavity. These hygienic indices in
their value in patients of the main and control groups differed
(p<0,05) statistically significantly.

Table 1. Distribution of patients with generalized periodontitis

Periodontal disease
. Total number
Groups ‘ff subjects I stage of generalized II stage of generalized Age (vears) of patients
patients periodontitis periodontitis

abs. % abs. % abs. %
Main group 17 42,50 23 57,50 28,33 40 100,0
Control group 14 46,67 16 53,33 29,15 30 100,0
Total 31 44.29 39 55.71 2725 70 100,0
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Table 2. Index assessment of periodontal tissues in patients with generalized periodontitis
with manifestations of psychoemotional stress after treatment (M+m)

Generalized periodontitis
Stage I | Stage 11
Indicators Examination terms
Groups
Main Control Main Control
) Before treatment 1.59+0.09 1.65+0.16 1.89+0.17 1.84+0.17
OHI-S (points)
After treatment 0.47+0.05* 0.67+0.06 0.61+£0.07* 0.89+0.07
Before treatment 55,1£5,1 62,1£5,2 81,4+5,8 74,654
Index O'Leary (%)
After treatment 10,9+0,91* 14,5+0,93 12,8+0,95% 17,5+1,4
Schiller-Pisarev Before treatment 2,51£0,25 2,59+0,26 2,91£0,29 2,95+0,29
test (points) After treatment 1,19£0,09% 1,43%0,14 1,4120,09* 1,6120,16
) Before treatment 73,15+£2.8 78,9+£2,8 79,5£2,9 82,2427
PMA index (%)
After treatment 10,4+0,75* 13,9+0,7 13,9+1,1% 14,8+0,9
. . Before treatment 2,59+0,19 2,59+0,19 2,83+0,19 2,87+0,19
PBI index (points)
After treatment 0,65+0,06* 0,84+0,07 0,74+0,07* 0,92+0,08
Periodontal index Before treatment 1,77+0,39 1,85+0,43 3,49+0,36 3,61+0,47
PI (points) After treatment 0,62+0,06* 0,88+0,02 0,85+0,08* 0,99£0,07

notes: * data significantly (p<0.05) differ from the data of the control subgroup

The improvement of the hygienic condition of the oral cav-
ity was also evidenced by the data of the O Leary periodontal
index. The treatment led to a decrease in the values of this index
in patients of both groups. In general, patients in the main group-
showed a decrease in the value of the O’ Leary periodontal index
in 4.92 times from 60.33+5.4% to 12.25+0.91%. In patients with
stage | generalized periodontitis of the main group, the peri-
odontal index O'Leary decreased 5.05 times from 55.13+5.1%
to 10.91+0.91%, in patients with stage II generalized periodon-
titis, the O"Leary index decreased 6.36 times from 81.4+5.7% to
12.8+0.95% (Table 2). Thus, the obtained values of the O'Leary
periodontal index confirmed the achievement of good hygienic
condition of the oral cavity.

In the control groupin the case of stage I generalized periodon-
titis, the value of the O'Leary periodontal index was reduced
4.29 times from 62.1+5.2% to 14.5+0.93%, and in patients with
stage II generalized periodontitis O’ Leary periodontal index was
reduced 4.27 times from 74.6+£5.4% to 17.5+1.4%. Thus, in the
control group, the value of the O'Leary index was reduced 4.29
times from 68.3446.2% to 15.9+0.13% (Table 2). The values of
O'Leary periodontal index in patients of the main and control
groups were statistically significant (p<0,05).

After the course of treatment, the gingival mucous membrane
was pale pink, almost no bleeding during brushing and prob-
ing. There were no dental deposits and plaques on the teeth.
Patients had significantly reduced pathological mobility of the
teeth. Only 7 (30.44%) of 23 patients with stage II disease had
mobility of the lower front teeth of grade 1. Inflammation in the
gingiva according to the Schiller-Pisarev test was absent in 14 of
17 (82.35%) patients with stage I generalized periodontitis and
in 14 of 23 (60.87%) patients with stage II generalized periodon-
titis. In numerical terms, the value of this sample (iodine number
by Svrakov) in patients of the main groupdecreased 2.23 times
from 2.79+0.28 before treatment to 1.25+0.09 after treatment
(p<0.05): in the stage [ 2.11 times from 2.514+0.25 to 1.19+0.09
and in the stage II 2.06 times from 2.914+0.29 to 1.41+0.09. In
patients of the control group, it decreased by 1.84 times and was
2.89+0.27 before and 1.57+0.09 (p<0.05) after treatment; at the
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stage | decreased 1.81 times from 2.59+0.26 to 1.43+0.14 and
at the stage II 1.83 times from 2.95+0.29 to 1.61+0.16 (Table
2). The obtained data were statistically significantly different
(p<0.05).

To quantitatively comparing the level of gingival inflam-
mation, the PMA index was use (Table 2). In the case of the
stage | of generalized periodontitis of patients of the main
group, the value of the PMA index was reduce 7.03 times from
73.15+2.8% to 10.4+0.75%. In the presence of stage II of gen-
eralized periodontitis, the PMA index was reduced 5.72 times
from 79.5+2.9% to 13.9+1.1%. In patients of the main group,
the PMA index decreased 6.41 times from 76.3£2.7% and
amounted to 11.9+0.77%. In the control groupin the case of the
stage I of generalized periodontitis, the value of the PMA index
was reduced 5.68 times from 78.9+2.8% to 13.94+0.7%, and in
patients with the stage II of generalized periodontitis, the value
of the PMA index was reduced 5.55 times from 82.2+2.7% to
14.8+0.9%. Thus, in the control group, the value of the PMA
index was reduce 5.78 times from 81.243.51% to 14.05+0.98%.
The values of the PMA index of patients in the main and control
groups were statistically significantly different (p<0,05).

The complex treatment led to a decrease in the level of gingi-
val bleeding, as evidenced by the value of the PBI index (Table
2). In the case of the stage I of generalized periodontitis of pa-
tients of the main group, the value of the PBI index decreased
3.98 times (p<0.05) from 2.59+0.19 points to 0.65+0.06 points.
In the presence of Il degree of generalized periodontitis, the
PBI index was reduce by 3.45 times: from 2.83+0.19 points
to 0.82+0.07 points. In patients of the main group, the PBI in-
dex decreased 3.66 times from 2.71+0.19 points to 0.74+0.07
points. In the control groupin the case of I degree of gen-
eralized periodontitis, the value of the PBI index was re-
duced 3.08 times from 2.59+0.19 points to 0.8440.07 points
(p<0.005). In patients with stage II generalized periodontitis,
the value of the PBI index was reduced by 3.11 times: from
2.87+0.19 points to 0.92+0.08 points. In the control group,
the value of the PBI index was reduce by 3.09 times: - from
2.75+0.19 points to 0.89+0.08 points.
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The general condition of the periodontium can be assessed us-
ing the periodontal index (PI). There are some positive changes
in the PI index after treatment: in the presence of the stage I
of generalized periodontitis in patients of the main group, its
value decreases 2.85 times from 1.77+0.39 points to 0.62+0.06
points (table. 2). In the presence of the stage I of dystrophic-
inflammatory process in patients of the main group, the value of
the periodontal index decreased by 4.11 times from 3.49+0.36
to 0.85+0.08 points. Thus, in patients of the main group, the PI
index decreased 3.85 times from 2.65+0.5 to 0.68+0.05 points.
In patients of the control groupwith stage I, the value of the peri-
odontal index decreased 2.10 times from 1.85+0.43 points to
0.88+0.02 points; with the stage II of generalized periodontitis,
the value of the PI index decreased 3.64 times from 3.61+0.47
points to 0.99+0.07 points. In general, the value of the periodon-
tal index decreased 3.52 times from 2.78+0.47 to 0.79+0.08
points. These values of the periodontal index in patients of the
main and control groups were statistically significant (p<0.05).

In general, the data of the index assessment of the periodontal
condition after treatment are presented in Table 2.

An extensive body of clinical research revealed that psycho-
logical stress may have a negative effect on periodontal treat-
ment outcomes [12]. Furthermore, antidepressants (fluoxetine)
have demonstrated suppressive effects on the inflammatory
response and on periodontal disease severity not only in a rat
ligature-induced periodontitis model, but also in patients with
periodontitis with psychological stress [8]. Thus, clinical studies
on the use of the proposed complex of adrenergic blockers [2-5]
have shown high clinical efficiency, which confirms the need for
drug correction of psychoemotional stress in the treatment of
patients with generalized periodontitis.

Conclusion. Thus, the obtained clinical and laboratory results
of examination of patients in the nearest terms of observations
indicate the clinical effectiveness of the complex of adrenob-
lockers for the treatment of patients with generalized periodon-
titis with manifestations of psychosomatic stress.
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SUMMARY

NEAREST RESULTS OF TREATMENT OF EXACER-
BATED GENERALIZED PERIODONTITIS IN PATIENTS
WITH MANIFESTATIONS OF PSYCHOEMOTIONAL
STRESS

Borysenko A., Kononova O., Timokhina T.

Bohomolets National Medical University, Department of Thera-
peutic Stomatology, Kyiv, Ukraine

To date, the common etiological factor of periodontal disease
is periodontopathogenic microflora. In the case of favorable cir-
cumstances (the presence of systemic diseases, reduced general
or local resistance), it multiplies rapidly and causes periodon-
tal disease: gingivitis or periodontitis. Among these systemic
lesions, psychological stress occupies a significant place. This
should be taken into account in the complex treatment of pa-
tients with generalized periodontitis. In view of this, a drug regi-
men for the preparation of patients with generalized periodonti-
tis of exacerbative course with the presence of psychoemotional
stress with the use of a modified complex of adrenoblockers.

Aim of the study: to determine the nearest results of clinical ef-
ficacy of the modified proposed complex of adrenoblockers in the
complex treatment of patients with generalized periodontitis of ex-
acerbative course in the presence of psychoemotional stress.

This clinical study was conducted in a groupof 70 patients
with generalized periodontitis of I-II stage, exacerbative course
and manifestations of psychological stress. Drug treatment was
performed using a modified proposed premedication complex
adrenoblockers. A comprehensive examination of the periodon-
tal tissues of patients before and after treatment was performed.
To assess the clinical effectiveness of treatment used Schiller-
Pisarev test, PMA index by C. Parma (1961), hygienic index
OHI-S (J.C. Green, J.R. Vermillion, 1964), PBI index (H.R.
Miihlemann, S.Son, 1971), periodontal index PI (A.L. Russel,
1956). The level of psychological stress was assessed using
questionnaires DASS-21 and Spielberger-Khanin.

It was found that the inclusion of the proposed modified pre-
medication complex adrenoblockers in the complex therapy of
patients with generalized periodontitis of exacerbative course
with manifestations of psychoemotional stress can effectively
suppress the dystrophic-inflammatory process in periodontal tis-
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sues. This confirms the decrease in the indices of PMA, OHI-S,
PBI, PI in the near future.

The use of the proposed modified premedication with a com-
plex of adrenoblockers can increase the effectiveness of treat-
ment of patients with generalized periodontitis of exacerbative
course with manifestations of psychoemotional stress.

Keywords: generalized periodontitis of exacerbative course,
patients with manifestations of psychoemotional stress, modi-
fied drug premedication with a complex of adrenoblockers, the
nearest terms of observation.

PE3IOME

BJWKAWIIUE PE3YJIBTATHI JEYEHUS T'EHEPAJIU-
30BAHHOI'O TAPOJOHTHUTA C OBOCTPUBIIUMCSI
TEYEHUEM Y INAIMEHTOB C IPOSIBJIEHUSAMU
MNCUXOOMOLHUOHAJIBHOI'O CTPECCA

Bopucenko A.B., Kononosa O.B., Tumoxuna T.A.

Hayuonaneuwiti meouyunckuii ynusepcumem um. A.A. boco-
monvya, kagpeopa mepanesmuueckoi cmomamonocuu, Kues,
Vrpauna

Llens mccnenoBaHus - ONMpeNENUTh ONMKANIINE Pe3ynbTaThl
KIMHUYIECKOH 3((QEKTUBHOCTH MPEATIOKEHHOTO MOIU(PUIMPO-
BAHHOTO KOMILJIEKCA aJpEHOOIOKATOPOB B KOMILUICKCHOM Jieue-
HHUU OOJILHBIX TeHEPAIN30BAHHBIM MMAPOJIOHTHTOM C 000CTPHUB-
IIMMCS TeYeHHEeM Ha (JOHE NICHXO3MOLIMOHAIBHOTO CTpecca.

Kinunnueckoe uccienoBanue npoBeeHo Ha rpymnme u3z 70
OOJIBHBIX TeHepaan30BaHHBIM napogoHtuToM I-1I cremenu c
OGOCTpI/IBI_L[I/IMCﬂ TEYCHUEM U IPOABJICHUAMU ICUXOJIOTUYEC-
CKOro crpecca. MeJHKaMEHTO3HOE JICYCHHE INPOBOAMIOCH
C HCIIOJB30BAHMEM IPEJIOKESHHOTO aBTOpaMu MOAH(HUIH-
POBAaHHOIO TNPEMEAMKAIIMOHHOTO KOMILICKCAa aApeHo0II0-
KaTopoB. [IpoBeleHO KOMIUIEKCHOE 00CiIeoBaHUE TKaHEH
Mapo/IOHTa MALMEHTOB 10 W mocie jedeHus. s oneHkn
KJIMHUYECKON A(P(GEKTUBHOCTH NPUMEHSIEMOTO JIeUCHHUs
ucnonp3oBanu npoby Ilunnepa-Ilucapesa, uugexc PMA
no C. Parma, ruruennveckuii unaexkc (OHI-S), mnnexc
kposorounBoctu (PBI), napononransusiit ungexe (PI). Ypo-
BEHb IICHXOJOIMYECKOr0 CTpecca OLEHUBAJICSH C ITOMOLIBIO
onpocHuka DASS-21 u Spielberger-Xanuna.

YcTaHOBJIEHO, YTO BKIIIOUSHHUE MPEATIOKEHHOTO MOIU(HUIM-
POBAHHOTO TPEMEINKALMOHHOIO KOMILIEKCa aapeHOOI0KaTo-
POB B KOMIUICKCHYIO TEpamui0 OOJbHBIX TCHEPATM30BAHHBIM
IMapoAOHTUTOM C 06OCTpl/IBLLIeMCﬂ TCUYCHUEM W NPOSABJICHUAMUA
MICHXOAMOLMOHAIBHOIO CTpecca MO3BOJsIeT 3()PEKTHBHO II0-

JaBJISITh ):lHCTpO(i)I/I‘ICCKI/I—BOCHaﬂl/ITCHbelﬁ npouecc B TKaHAX
NapOJIOHTA, YTO MOATBEPHKAACTCSI CHUIKCHHUEM MHACKCOB PMA,
OHI-S, PBI, PI B 6mmkaiiiiirie cpoku 00CICTIOBAHHS.
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GENDER AND AGE ASPECTS OF EPIDEMIOLOGY OF CHILDHOOD EPILEPSY AND ITS PROGNOSIS

ISukhonosova O., >*Toporkova O.

!Kharkiv Medical Academy of Postgraduate Education;
’KNP "City Children's Hospital No. 5"; *Kharkiv International Medical University, Ukraine

The World Health Organization estimates that 2.4 million peo-
ple are diagnosed with epilepsy each year. The total incidence of
lifelong epilepsy is 1,099 per 100,000 people [1,6,12,18].

Studies show that epilepsy affects 0.5% to 1% of children and
is the most common chronic neurological condition in childhood
[2,8,10,17]. According to the commission of the International
Antiepileptic League, in most developed countries, 50-70 cases
per 100,000 population are registered annually [11,14,16]. The
prevalence of active epilepsy in childhood is 3.2 — 5.5 per 1000
children in high income countries and 3.6 — 44 per 1000 children
in low/medium income countries [3,7,9,11,19].

Thus, significant prevalence of epilepsy in childhood deter-
mines the importance of studying its epidemiology. The addi-
tional importance of studying the epidemiology of childhood
epilepsy is defined not only by the frequency of the disease, but
also by its potentially serious consequences - impaired psycho-
motor skills and higher cortical functions, which can lead to dis-
ability [4,5,13,15].

The purpose of the research was to study age and gender
characteristics of such epidemiological indicators of childhood
epilepsy as prevalence, incidence and disability and to create
accurate prognosis.

Material and methods. Dynamic epidemiological monitor-
ing of epilepsy in children and adolescents in the Kharkiv re-
gion was conducted, the prevalence, incidence, disability and
primary disability because of epilepsy during 2006-2020 were
analyzed and a prognosis of these indicators was created and
tested on the data of 2016-2020.

In the process of epidemiological research, a method of ac-
counting for morbidity according to the number of patients turn-
ing for treatment to medical facilities was used. We also took
into account medical records, analysis of outpatient charts, case
histories of inpatients, data on dispensary groups, annual reports

of treatment and prevention facilities for 2006- 2020.

SPSS Statistics 19.0 and Statistica 64 version 10 software
packages were used for statistical processing of the results
obtained, and Microsoft Excel for Windows operating system
was used for the implementation of the obtained prognostic
models. The results were considered statistically significant
at p<0.05.

Results and discussion. The study presents results for the fol-
lowing groups of patients: preschool patients (in the age grou-
pupto 6 years) — 337 (33.14%), school age patients (7 to 14 years
of'age) —414 (40.7%) and adolescents (15-17 years of age) - 266
(26.16%). Patients of early age groups accounted for 17.8% of
the total number, while the age groupof upto 1 year was repre-
sented by 44 children (4.33%) (Table 1).

Correlation of patients by gender showed a predominance of
boys - 571 persons (56.15%) against 446 (43.85%) girls, which
is consistent with earlier data on some prevalence of the disease
(except for some forms) in males, although this issue remains a
matter of debate. The highest prevalence is in boys under 6 years
and 15-17 years of age.

When analyzing the data presented in table.1, the fact that the
number of girls in pre-pubertal age is increasing, draws atten-
tion. This change in composition of the groups is probably due
to the fact that puberty is one of the most difficult for the female
body. Physiological instability of puberty and cyclic hormonal
fluctuations often lead to disruption of protective antiepileptic
mechanisms and the onset of the disease. This age is accom-
panied by intense hormonal changes with increasing levels of
estrogen, which have a pronounced pro-convulsive activity.

Analysis of various forms of epilepsy showed that the number
of symptomatic forms in children (704 (69.22+1.45%) cases)
prevails compared with idiopathic (227 (22.32+1.31%) cases)
and cryptogenic (86 (8.46+0.87%) cases) forms (Table 2).

Table 1. Distribution of children with epilepsy by age and gender

Age Girls Boys Total
Number % Number % Number %
3mon-1 year 21 47,73% 23 52,27% 44 4,33%
1-3 years 64 46,72% 73 53,28% 137 13,47%
4-6 years 57 36,54% 99 63,46% 156 15,34%
7-10 years 96 46,60% 110 53,40% 206 20,26%
11-14 years 98 47,12% 110 52,88% 208 20,45%
15-17 years 110 41,35% 156 58,65% 266 26,16%
Total 446 43,85% 571 56,15% 1017 100
Table 2. Division of patients into different forms of epilepsy by gender
Girls Boys Total
Forms of epilepsy
Number % Number % Number %
symptomatic 399 56,68 305 43,32 704 69,22%
idiopathic 120 52,86 107 47,14 227 22,32%
cryptogenic 34 39,53 52 60,47 86 8,46%
Total 446 43,85% 571 56,15% 1017 100
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The distribution of different forms of epilepsy is given in table
2, which shows that symptomatic epilepsy is more common in
boys than in girls, idiopathic forms are more common in girls,
and cryptogenic - in boys respectively.

In 2020 prevalence of epilepsy among children in the Kharkiv
region was 3.26 per 1000. The growth rate of epilepsy occurred
during 2 periods (2014-2015 and 2020), which can be explained
by migration of population and increased impact of stressors.

The changes in epilepsy prevalence among children of differ-
ent age groups in 2006-2020 are presented in Fig. 1, the data of
which indicate the highest prevalence of epilepsy in adolescents.
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Fig. 1. Dynamics of epilepsy prevalence among children of
different age groups in 2006—-2020

The analysis of epidemiological assessment of epilepsy in
children in the Ukrainian population by long-term observa-
tion in a large region of Ukraine (the Kharkiv region) during
20062020 showed that the average prevalence of epilepsy
among children in the Kharkiv region was 3.36+0.05 per 1,000
children, in the age group0-6 years - 2.08+0.07, 7-14 years -
4.08+0.07, 15-17 years - 4.56+0.13 (p<0.05), in comparison
with the indicator for Ukraine of 3.21 (p>0.05).

The incidence of epilepsy in the Kharkiv region in 2020 in
children aged 0-17 years is 0.45 per (196 children). The inci-
dence of epilepsy varies among different age groups (Fig.2).
Thus, the peak incidence occurs in the age groupof 0-6 years,
the second highest is observed in the groupof 7-14 years and the
lowest incidence occurs in the groupof 15-17 years.
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Fig. 2. Dynamics of epilepsy incidence among children of dif-
Serent age groups in 2006-2020

The average incidence of epilepsy in 2006-2020 in the
Kharkiv region in children aged 0—17 years is 0.48+0.02 %o (p>
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0.05), in the age group0—6 years - 0.56+0.02 %o, 7-14 years -
0.38+0.03 %o (p<0.05), 15-17 years - 0.37+0.02 %o (p> 0.05).

In 2020 children with epilepsy account for 289 people (18.4%)
of all the children with disabilities due to diseases of the nervous
system (1574 people) in the Kharkiv region.

The dynamics of disability indicators from epilepsy among
different age groups of children (017 years) of the Kharkiv re-
gion in 2006-2020 is presented in Fig. 3, which shows that the
disability rate is the highest in the age groupof 1517 years.
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Fig. 3. Dynamics of indicators of disability in epilepsy among
different age groups of children (0-17 years) in the Kharkiv re-
gion for 2006-2020

The largest number of socially maladapted children is be-
tween the ages of 7 and 14, i.e. children of the school age. These
data are needed to calculate the provisions of inclusive educa-
tion for children with epilepsy in secondary schools. About 300
children need such arrangement annually.

The average disability rates among the child population of
the Kharkiv region for 2006-2020 are 10.95+0.42 per 10,000
children. The average disability in the age group0-2 years is
1.8+0.23, 3-6 years is 7.26+0.51, 7-14 years is 14.81+0.63, 15—
17 years - 17.39+0.28 (p<0.05).

Fig. 4 presents the dynamics of primary disability indicators
with epilepsy among different age groups of children (0-17
years) of the Kharkiv region for 2006-2020. According to our
study the indicator of primary disability tends to decrease.
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Fig. 4. Dynamics of indicators of primary disability in epilepsy
among children (0-17 years) in the Kharkiv region for 2006-2020

The average rate of primary disability among children in the
Kharkiv region for 2006-2020 is 0.99+0.12 per 10,000 children.

We tried to create a forecast of the prevalence, incidence,
disability and primary disability in the form of a mathematical
equation of linear regression (Fig. 5, 6, 7, 8).

The generated forecast of prevalence and incidence of epi-
lepsy among the pediatric population on the indicators of 2006—
2015 corresponds to the quadratic regression equation:

Prevalence = 24335,4946 - 24,1736 * x + 0,006 * x?,

Incidence = 3375,8478 - 3,3459 * x + 0,008 * x*.
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The approbation of the forecast was carried out on the indica-
tors of 2016-2020 and their probability was proved (Figs. 5, 6).
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Fig. 5. Quadratic regression equation for predicting the prev-
alence of epilepsy in children in the Kharkiv region
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Fig. 6. Quadratic regression equation for the prognosis of in-
cidence of epilepsy in children in the Kharkiv region
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Fig. 7. Quadratic regression equation for predicting the de-
velopment of disability due to epilepsy in children in the Kharkiv
region

The generated prediction of children’s disability for epilepsy
corresponds to the equation of both a linear regression:
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Disability = 696.2507-0.3406 * x, r2 = 0.8140

Primary disability = 205,1733-0,1015 * x, 12 =0,9119

and a quadratic regression:

Disability = -1.3144E5 + 131.0122 * x-0.0326 * x?

Primary disability = 12681,1783-12,5031 * x + 0,03 1x%

These equations allow us to conclude that disability figures
for children with epilepsy is steadily declining (Figs. 7, 8).
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Fig. 8. Quadratic regression equation for predicting the de-
velopment of primary disability due to epilepsy in children of
the Kharkiv region

Given the current trend in the dynamics of disability the fore-
cast for the next 5-7 years can be considered encouraging — we
expect stabilization of “indicators” of disability in patients with
epilepsy among children.

However, the fact that the rate of disability decreases in the
age groups 0-2 and 1417 deserves further attention. This situa-
tion can be explained by the following factors: in young children
the main etiological factors of epilepsy are perinatal lesions of the
central nervous system and congenital malformations of the central
nervous system. It is also the time when epileptic encephalopathies,
which are specific to early age, mostly develop. In adolescents this
can be explained by the progressive type of epilepsy, comorbidities
and traumatic brain injuries. During adolescence, patients often vio-
late the daily routine and mode of taking antiepileptic drugs, which
can lead to failure of remission.

Conclusions. Thus, the results of the presented study allowed
to analyze groups of children under 18 years of age with epi-
lepsy, to determine the number of epidemiological indicators in
the Kharkiv region, which further allowed to provide comparative
characteristics and more in-depth studies of childhood epilepsy
throughout Ukraine. The research results formed the basis for a
comprehensive program to improve organizational aspects of anti-
epileptic services. These indicators make it possible to ensure timely
detection and initiation of treatment of patients with epilepsy, which
improves the medical and social prognosis of patients, helps pre-
vent serious consequences of the disease and disability of patients.
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SUMMARY

GENDER AND AGE ASPECTS OF EPIDEMIOLOGY OF
CHILDHOOD EPILEPSY AND ITS PROGNOSIS

ISukhonosova O., *Toporkova O.

'Kharkiv Medical Academy of Postgraduate Education,; KNP
"City Children's Hospital No. 5"; 3Kharkiv International Medi-
cal University, Ukraine

The purpose of the research was to study age and gender
characteristics of such epidemiological indicators of childhood
epilepsy as prevalence, incidence and disability and to create
accurate prognosis. Dynamic epidemiological monitoring of
epilepsy in children and adolescents in Kharkiv region was
conducted, the prevalence, incidence, disability and primary
disability because of epilepsy during 2006-2020 were analyzed
and a prognosis of these indicators was created and tested on the
data 0of 2016-2020. The generated forecast of prevalence and in-
cidence of epilepsy among the pediatric population corresponds
to the quadratic regression equation. The generated prediction of
children’s disability for epilepsy corresponds to the equation of
both a linear regression and a quadratic regression.

Keywords: childhood epilepsy, epidemiological indicators,
prognosis.

PE3IOME

BO3PACTHBIE U TEHJAEPHBIE ACIIEKTBI ITMJAEMU-
OJIOI MU JIETCKOM SIUJIEIICAA U UX IIPOTHO3

ICyxonocona O.10., >*Tonopkosa O.A.

! Xaporosckas meOuyuncKas akademust ROCIeOUnIoMHO20 00paso-
sanus; ’KHIT "Topoockas demckast 6onoruya Ne5"; 3 Xapvkosckuii
MEHCOYHAPOOHDBILL MEOUYUHCKULL YHUSepcumem, Yxpauna

Lens ncciaenoBaHus - OMPENETUTh BO3PACTHBIE U TEHAEPHBIC
XapaKTEPUCTUKHN SMHUAEMHOIOTHUCCKUX IMOKa3aTelIel IeTCKOH
SMUJIETICUH (PacpOCTPaHEHHOCTh, 3a00JIEBAEMOCTh, HHBAUI-
HOCTB) JUISl COCTAaBJICHHS TOYHOTO MPOTHO3a Pa3BUTHS OOJIE3HU.

[IpoBenen JMHAMMUYECKUH HHHIAEMHUOJIOTMUECKUA MOHMU-
TOPUHT STUNIETNCHN Y AeTel W MOAPOCTKOB, MPOKUBAIOMIUX B
XapbKOBCKOH 001acTH: AETH JOIMIKOIBHOTO Bo3pacTa (10 6 jer)
- 337 (33,14%), mxonpHOTO BO3pacTta (ot 7 mo 14 mer) -
414 (40,7%) n nogpoctku (15-17 ner) - 266 (26,16%).

[TpoaHann3npoBaHkl PaCIPOCTPAHEHHOCTD, 3a00/IEBAEMOCTb,
WHBAIUIHOCTD M TEPBUYHAS MHBAJIHIHOCTH BCIIEICTBHE JITH-
nencun 3a nepuon 2006-2020 rr., cocTasieH U anpoOHpoOBaH Npo-
THO3 BBIIIEYKa3aHHBIX MoKasareneit mo aaHasmM 20162020 rr Cre-
HEPUPOBAHHBIN POTHO3 PACIPOCTPAHEHHOCTH M 3a001€BaEMOCTH
SMUIICTICHEH CPEeAN JETCKOTO HACENEHUSI COOTBETCTBYET ypaBHe-
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HUIO KBaJpaTU4HOH perpeccu. CreHepupOBaHHBIN IPOTHO3 JeT-
CKOW MHBAJINIHOCTH BCJIEICTBUE SMUIICTICHN COOTBETCTBYET ypaB-
HECHUIO KaK JIMHEHHOM, TaK U KBaIPaTUYHON PErpEeCcCHH.
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INFLUENCE OF VITAMIN D ON HUMAN HEALTH (REVIEW)

Jachvadze M., Cholokava N., Gogberashvili K.

Thilisi State Medical University, Department of Pediatrics, Georgia

Vitamin D deficiency remains a significant global, public
health problem despite the availability of supplementation and
numerous published guidelines for its prevention. It can have a
major impact on the health of infants, children, and adolescents,
with ramifications that persist into adulthood. Features of vita-
min D deficiency and osteomalacia include: 1) hypocalcemic
seizures and tetanic spasms; 2) life-threatening hypocalcemic,
cardiomyopathy; 3) bone pain and muscle weakness; 4) limb
and pelvic deformities; 5) failure to thrive; 6) developmental
delay; and 7) dental anomalies. Rickets, because of vitamin D
deficiency can also lead to death from heart failure caused by
hypocalcemic cardiomyopathy, even in developed countries
[2,8,22]. In addition, narrowing of the pelvic outlet after nutri-
tional rickets in childhood can result in obstructed labor and ma-
ternal and fetal death [10,35]. The objective of present study was
to assess the associations between vitamin D concentrations and
respiratory diseases in a large and rapidly expanding literature.

Material and methods. Observational studies and numer-
ous randomized trials were selected according the key words:
vitamin D, the hypovitaminosis D, respiratory diseases. Data
sources: - Medline, Embase, the Cochrane Central Register of
Controlled Trials, Web of Science, ClinicalTrials.gov, and the
International Standard Randomized Controlled Trials Number
registry from 2011 to 2021.

Results and discussion. Vitamin D is a steroid that regulates
the function of around 200 genes in the human body. It’s status
depends on the amount of vitamin D produced in the skin through
the ultraviolet radiation and received with food [37].Thus, the
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time, geographical location, skin color, age affects the formation
of vitamin D in the skin. As for the nutritional deficit,vitamin D
content in food is too small and insufficient to cover demands
[10,12,41]. The term ‘vitamin D’ is used for two different forms
which are found in nature: vitamin D, (cholecalciferol) from
animal sources and vitamin D, (ergocalciferol) from plants.
Vitamin D3 to be converted into an active form—1,25(OH)2D,
must undergo two processes of hydroxylation in the body. At the
first stage of hydroxylation in the liver by the action of 25-hy-
droxylase (CYP2R1), 25-hydroxyvitamin D [25(OH)D, also
called calcidiol is formed. While the second hydroxylation in the
kidneys by the action of CYP27B1 (1a-hydroxylase), leads to
formation of the biologically active form, 1,25(OH)2D - calcitri-
ol - the bioactive hormonal form of vitamin D [10,16,20]. Cal-
citriol is able to regulate calcium-phosphorus balance in various
pathways, first stimulating calcium and phosphorus absorption
by enterocytes. When dietary calcium intakes are inadequate,
calcitriol interacts with the vitamin D receptor (VDR) expressed
on osteoblasts, bringing osteoclasts precursors to maturation and
promoting calcium and phosphorus absorption by bone tissue.
Calcitriol acts synergistically with parathormone (PTH) that acts
in bone stimulating calcium absorption by the osteoclasts, and
in the kidney where it promotes calcium reuptake in the tubules,
phosphorus excretion, and vitamin D conversion into its active
hormone form [41].

Vitamin D status is defined by the measurement of 25(OH)D
concentrations. This term refers to both its circulating forms, the
25(0H)D, and 25(OH)D,, the last from plant dietary sources.
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1,25(0OH),D measurement does not reflect vitamin D status, ow-
ing to the short half-life (4-6 h) and the lower concentration (pg/
ml vs. ng/ml). 1,25(0H),D levels are reduced only when 25(OH)
D levels are below 4 ng/ml. The measurement of 25(OH)D is
difficult due to its lipophilic nature, the binding to vitamin D
binding protein, the different circulating forms that also include
epimers and isobars, and the standardization. In particular, the
24,25-dihydroxyvitamin D may represent up to 10-15% of the
total quantity of 25(OH)D [41]. According to the latest guide-
lines (10, 17,19,41), there are 25-hydroxyvitamin D (25 [OH]
D) determinations: 21-29 ng/ml (52.5-72.5 nmol/l) - diagnosed
as vitamin D insufficiency, and if its concentration <20 ng/1 (<50
nmol/l) - vitamin D deficiency. Consequently, the sufficient con-
centration of vitamin D is 31 -60 ng/ml (according to the Ameri-
can Pediatric Academy 31-100 nmol/l) [10,27]. According to the
recommendations of the World Health Organization, the Ameri-
can Pediatric Academy and the American Endocrinologists’ So-
ciety, it is recommended the prophylactic daily dose of Vitamin
D -400 IU/day in breastfed and supplementary fed infants up to
1 year of age. On the other hand, WHO recommends the exten-
sion of breastfeeding up the age of 2, but there is nothing about
vitamin D supplementation. From 1 year to 18 years, it is recom-
mended for 600 IU/day, in adults - 19-50 years of age 1500-2000
IU day [27]. Adolescents are at increased risk for vitamin D defi-
ciency [12,28,29,40], thus the Society for Adolescent Health and
Medicine recommended continuous vitamin D supplementation
(600 IU daily for healthy adolescents, and at least 1000 IU daily
for adolescents at risk for vitamin D deficiency or insufficiency)
in addition to vitamin D received through the diet or via sun
exposure [44,45,49].

Despite the high account of sunny days during the year,
the southern European and Asian countries — Turkey, Greece,
Egypt, Saudi Arabia, India, Japan [1,19,36,45,49] is registered
with D Vitamin’s low rate compared to the developed northern
countries. It is noted that the level of vitamin D depend more
on countries economical level than geographical location and
physical factors. D hypovitaminosis is more characteristic for
developing countries where it is prolonged breastfeeding with-
out vitamin D supplementation, the government does not regu-
late support with vitamin D, the population awareness about this
problem is very low.[5,9,32,42].

Despite intense focus around the role of vitamin D status in
health and disease, there has been a worldwide failure to imple-
ment public health guidance and eradicate the most severe mani-
festations of vitamin D and calcium deficiency in most vulnerable
population — childhood because of several barriers - such as reluc-
tance of mothers to give their children daily supplementation, lack
of knowledge about vitamin D actions and the risk of nutritional
rickets, lack of awareness by health care professionals, assumption
that both breast milk and formula milk provide sufficient vitamin D
intake [40,42,48]. According the literary data, this problem is espe-
cially serious for developing countries [1,34,35,45].

It is known that Vitamin D deficiency in children causes rick-
ets, at adult age develops osteoporosis on the basis of hypocal-
cemia. According to data received in recent years, it is confirmed
the role of D3 vitamin deficiency in the development of other
pathological conditions such as retardation in linear growth,
obesity, diabetes, chronic fatigue syndrome, neuro-degener-
ative diseases, tumors, autoimmune, cardiovascular diseases
[2,10,22,28]. Different data were published in the British Jour-
nal BMJ and American Osteopathic Association [27,46]. Vita-
min D is not considered to have impact on human health, but
the authors recommending to continue research in this direction.
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According authors conclusion, although vitamin D is thought
to influence many disease processes, the evidence is currently
insufficient to support supplementation to enhance extraskeletal
benefits. The umbrella review of vitamin D research revealed
some evidence for decreased risk of colorectal cancer, nonverte-
bral fractures, cardiovascular disease prevalence, hypertension,
ischemic stroke, high body mass index, metabolic syndrome,
type 2 diabetes, small for gestational age—birth, and gestational
diabetes mellitus [46]. On the other hand, the overview of the
literature conducted by PubMed MEDLINE and Cochrane Da-
tabase Systematic Review published in Mayo Clinic Proceed-
ings confirms the multiple functions of Vitamin D rather than
influence on skeletal health. It was noted the effect of hypo-
vitaminosis D on progression of acute and chronic infections,
development of autoimmune, endocrine diseases, as well as its
impact on the epigenetic programming of the fetus [21]. How-
ever, while recent data suggest a possible role of vitamin D in
the pathogenesis of several pathological conditions, including
infectious and autoimmune diseases, the actual impact of vita-
min D status on the global health of children and adolescents,
other than bone, remains a subject of debate [4,40,46].

Vitamin D has complex immunoregolatory properties by
modulating both innate and adaptive immunity and regulating
the inflammatory response. Vitamin D affects B lymphocytes
proliferation, differentiation and antibody secretion, as well as
a T-cell shift from Thl to Th2 phenotype and thus limits the
potential tissue damage associated with Thl cellular immune
responses. Vitamin D affects the differentiation of Treg cells,
its participation in the development of autoimmune diseases.
1,25(0H),D, operates on the synthesis of pro-and anti-inflam-
matory cytokines, the production of the interleukins - such as
IL-1, IL-6, IL-8, IL-12 and TNFa. [15,16,30]. On the other hand,
the immune system cells react to vitamin D through appropri-
ate receptors (VDR) and participate in its synthesis. Based on
the above, the plasma concentration of vitamin D is important
for outcome of several diseases and pathological conditions at
all stages of life [15,16,30]. A relationship between vitamin D
status and the incidence or the severity of respiratory infections
in children has been confirmed in many observational studies
[4,11,18,24,26,33,51].

Hypovitaminosis D has a high prevalence worldwide at any
ages. In pediatrics, US data derived by the National Health and
Nutrition Examination Survey cohort indicate a prevalence
ranging 9—18%, and 51-61% of vitamin D deficiency and insuf-
ficiency [32]. A recent meta-analysis was conducted on all the
cohort studies of the European population, basing also on a pedi-
atric population of 14971 subjects (1-18 years) [6]. The Authors
applied the Vitamin D standardization Program and developed
protocols for standardizing existing 25(OH)D values from na-
tional health/nutrition surveys. The prevalence according to age
(1-6 years, 7-14 years, and 15-18 years) ranged 4-7%, 1-8%,
and 12-40%, respectively, suggesting that particular attention
should be kept not only in infants but also in adolescents. Non-
white subjects and those living at relatively mild-latitude coun-
tries (47-60° N) had a higher prevalence range (5-20%) than
southern countries. Limitations of the study include the fact that
some of the studies mainly included children aged 7-11 years,
and that vitamin D supplements, food fortification or sun aware-
ness campaigns could have influenced the estimates. Data from
Italian pediatrics are only limited being represented by the
Roma cohort (12.5-17.5 years) included in the HELENA study
[6]. Particularly, vitamin D status should be monitored at least
yearly in subjects that require supplementation during the whole
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year because affected from pathological conditions or receiving
drugs affecting vitamin D metabolism [41].

It is wellknown the ancient method - heliotherapy (treatment
with sun rays) for tuberculosis disease. They thought that the
sun’s rays directly killed the tuberculosis mikobacteria. Suc-
cessfully was used fish oil (rich with vitamin D) in treatment
of tuberculosis and to reduce the morbidity. Now it is known,
that vitamin D is involved in the correct functioning of the im-
mune system. On other hand, activation of tuberculosis process
depends on immune system insufficiency [13,23,52]. Accord-
ing the authors data, the prevalence of vitamin D deficiency in
pulmonary tuberculosis cases is very high. Hypovitaminosis D
was associated with more severe clinical symptoms, higher spu-
tum smear positivity, and extensive lesions in chest radiograph
among pulmonary tuberculosis patients [52].

During last years appeared data from controlled trials where
there are confirmed D hypovitaminosis correlations with infec-
tions. The systemic review of the randomized controlled trials
and meta-analysis showed the effectiveness of vitamin D sup-
plementation for reducing morbidity with respiratory diseases,
but because of few materials statistically reliable data were not
received [4,11]. Consequently, the authors are recommending to
continue and extend the research, using vitamin D in the treat-
ment of infections. At the same time, there are a lot of data about
vitamin D status positive correlations with the upper respiratory
infections morbidity [16,21,26,30,33,34,51]. There are new data
where low 25(OH)D levels are associated with a rise in hospi-
tal admissions or oral steroids treatment in asthma patients. A
meta-analysis showed a significant association between vitamin
D supplementation and reduction of asthma exacerbations (17%
vs. 46%, p<0.029) [3,14, 25,47].

In literary sources, the impact of Vitamin D is considered to
influence the duration and severity of pneumonia. The authors
note that in the cases of severe and complicated pneumonia,
the concentrations of vitamin D was significantly lower than in
control cases [20,24,38,51]. It is considered recommendations to
add vitamin D for treatment severe pneumonia. Viral and bacte-
rial pneumonia kills more children than any other illness, ac-
counting for 19% of all deaths in children less than five years of
age worldwide; and under-nutrition, which includes vitamin D
insufficiency/deficiency, has been implicated in 53% of all these
deaths [WHO, 2017].

Interest in the potential for vitamin D supplementation to re-
duce the risk of acute respiratory infections (ARIs) has increased
since the emergence of the COVID-19 pandemic. During the
2020s Coronavirus pandemic (COVID-19 disease) caused by
the new Coronavirus (SARS - CoV-2) conducted clinical trials
have been confirmed the effect of vitamin D on severity and du-
ration of coronaviral pneumonia, development of acute respira-
tory distress syndrome [7]. According to their data, the involve-
ment of calcitriol in the management of the disease reduces the
need for intensive treatment by activation the vitamin D receptor
(VDR). It reduces cytokin/chemokine storm, stimulates neutro-
phil activity, has a definite impact on increased coagulation pro-
cesses. The relevance of these findings to COVID-19 is not yet
confirmed and requires further investigation [50].

The aim of present study was to reveal associations between
vitamin D concentrations and respiratory diseases in a large
and rapidly expanding literature. The results of our study show
that the vitamin D deficiency and rickets still remains an un-
der-recognized clinical problem. The literature review revealed
the lack of knowledge about vitamin D actions and the risk of
nutritional rickets, lack of awareness by health care profession-
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als, assumption that both breast milk and formula milk provide
sufficient vitamin D intake [40,42,48]. According the literary
data, this problem is especially serious for developing countries
[1,34,35,45]. On the other hand, the last years literary data show
that there is solid evidence that vit D supplementation can re-
duce the rates of infections in pediatric population [4,11]. There
are a lot of data about vitamin D status positive correlations with
the upper and lower respiratory infections morbidity [16,21,
24,26,30,33,34,38,51]. It is also the growing evidence for a
beneficial role of supplementation in preventing autoimmune
disorders and asthma exacerbations. But most of researchers
have concluded that clinically useful effect remains uncertain
and requires confirmation in farther well designed randomized
controlled trials.

Conclusion. The systemic review of the randomized con-
trolled trials and meta analysis showed the effectiveness of vi-
tamin D supplementation for reducing morbidity with respira-
tory diseases. But most of researchers have concluded that data
remain uncertain and requires confirmation in farther well de-
signed randomized controlled trials.
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SUMMARY

INFLUENCE OF VITAMIN D ON HUMAN HEALTH (RE-
VIEW)

Jachvadze M., Cholokava N., Gogberashvili K.

Thilisi State Medical University, Department of Pediatrics,
Georgia

Objectives - the associations between vitamin D concentra-
tions and respiratory diseases have been assessed in a large and
rapidly expanding literature.

Observational studies and numerous randomized trials. Data
sources: - Medline, Embase, the Cochrane Central Register of
Controlled Trials, Web of Science, ClinicalTrials.gov, and the
International Standard Randomized Controlled Trials Number
registry from 2011 to 2021. Vitamin D plays an essential role
in maintaining bone health through regulating calcium concen-
trations in the body. The development of vitamin D deficien-
cy is associated with deteriorating bone health and in severe
cases, hypocalcemia, rickets, and osteomalacia in children and
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adults. Those at greatest risk of vitamin D deficiency include pa-
tients with chronic illnesses (e.g., chronic kidney disease, cystic
fibrosis, asthma, and sickle cell disease), dark-pigmented skin,
poor nutrition, and infants who are exclusively breastfed.

The primary source of vitamin D is sunlight exposure with nu-
tritional intake. However, the composite literature is often con-
fusing and has led to heated debates about the optimal concen-
trations of vitamin D and related guidelines for supplementation.
According to the last period of research, the impact of vitamin D
is actively discussing the correct functioning of the immune
system. It is established that it participates in the formation
of the innate and adaptive immune response. In last years ap-
peared data from controlled trials where there are confirmed
D hypovitaminosis correlations with infections. The systemic
review of the randomized controlled trials and meta analy-
sis showed the effectiveness of vitamin D supplementation
for reducing morbidity with respiratory diseases. In literary
sources, the impact of Vitamin D is considered to influence the
duration and severity of pneumonia. The authors note that in
the cases of severe and complicated pneumonia, the concen-
trations of vitamin D was significantly lower than in control
cases. It has been proposed that the activation of the vitamin
D receptor (VDR) signaling pathway may generate beneficial
effects in ARDS caused by SARS-CoV-2 with decreasing the
cytokine/chemokine storm, regulating the renin-angiotensin
system, modulating neutrophil activity.

The systemic review of the randomized controlled trials and
meta analysis showed the effectiveness of vitamin D supple-
mentation for reducing morbidity with respiratory diseases. But
most of researchers have concluded that data remain uncertain
and requires confirmation in farther well designed randomized
controlled trials.

Keywords: vitamin D, the hypovitaminosis D, respiratory
diseases.

PE3IOME

BJIMSTHUE BUTAMHHA D HA 3/IOPOBBE YEJIOBEKA
(OB30P)

JxkauBanze M.B., HonoxaBa H.H., l'oréepamsuiu K.51.

Téunuccrkuil 20Cy0apcmeeHHblll. MEOUYUHCKULL YHUGepCUmen,
denapmamenm neouampuu, I pysus

Ilenb ucciaenoBaHus - aHAAW3 JaHHBIX 00 accouuaiuu
MEXIy KOHLEHTpalued Butamuua D u pa3nndHeiMu 3a0os1e-
BaHUSMU Yy JIeTeH.

npOaHaJ'[I/IS'I/IpOBaHI)I pesyanaTbl MHOTI'OYHUCJICHHBIX pal-mo—
MHU3HUPOBAHHBIX HCCICIOBAHUN W KIMHHYCCKUX HAOIIONCHUM,
IIOCBAILLICHHBIX BIHUSIHUIO pa3m/1q1-loﬁ KOHLCHTAllUXM BUTAMHUHA
D Ha 310poBbe uenoBeka. C 3ToH 1eIbI0 IPOCMOTPEHBI ITyOnu-
kauuy Oasbl gaHHeix Medline, Embase, the Cochrane Central
Register of Controlled Trials, Web of Science, ClinicalTrials.
gov 3a 2011-2021 rr. Buramun D BbInonHSET 3HAYUMYIO POJIb
B l'lOZ[}lep)KaHI/II/I 3):[0pOBbﬂ KOCTHOFI CHUCTEMBbI l'lyTeM perymdpo—
BaHUA KOHLIGHTpaLII/II/I KaJabUus B opral-msMe. He(.]pI/ILU/IT BUTaAMU-
Ha D cBf3aH ¢ yXy[lIeHHEeM MHHEPaJIbHOM INIOTHOCTH KOCTEH,
CIIOCOOCTBYET Pa3BUTHUIO THITOKAIBIMEMUH U PAXUTa y JACTeH U
ocTeoMalIsLMK y B3pociblX. [ unoButamuno3 D waie Berpeda-
€TCA y IMaIMeHTOB C XpOHI/I‘leCKPIMI/l 336OHeBaHHﬂMPI (XpOHH'-le—
CKHe 3a00JieBaHMs MOYeK, IMCTHUeCKUH (HUOpPO3, acT™Ma U cep-
IIOBUAHOKJICTOYHAs aHeMI/Iﬂ), y JIUI[ C TCMHBIM ITMIT'MCHTOM KOXHU
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Uy MJIaJICHLIEB, KOTOPBIC JUTUTEILHOE BPeMsI HaXOAATCS TOJIbKO
Ha IPyAHOM BCKapMIHBaHUH. OCHOBHBIM MCTOUHHKOM BUTaMU-
Ha D gBnsercsa conHeyHbld cBeT U nuranue. OQHaKO €IUHOTO
MHEHHUST 00 ONTUMAJILHBIX KOHIICHTPALUAX BUTaMHUHA D KpoBH
U COOTBETCTBYIOLIUX PYKOBOACTB 10 MUTAHUIO B INTEPATYPHBIX
UCTOYHUKAX He uMeeTcs. Ha ceropHsmHmii 1eHb B IPOBOAMMBIX
HCCIIEJOBAaHUSAX aKTUBHO 00CYXJaeTcsi BO3/eiiCTBUE BUTAMUHA
D Ha (yHKIHOHUPOBAHHE UMMYHHONH CHCTEMbI. YCTaHOBICHO,
4yTo BUTaMHH D ydacTByeT B ()OPMHPOBAHUM BPOXKIACHHOTO M
aJlaliTUBHOTO MMMYHHOro orBera. COIIacHO MHOXECTBY Ha-
YUHBIX MCTOYHUKOB, aJI€KBaTHbIE KOHLEHTpaUUu BUTaMHHA D
BBIMOJTHSIOT 3HAYMMYIO POJIb B (HOPMHUPOBAHUU KOCTHOM CHCTE-
MBI B MJIQJICHYECKOM BO3pacTe, a TAKKe B 3aIlUTE OT ayTOUM-

MYyHHBIX 3a0051€BaHuiA. B yCIOBUSX BCIBIIIKYA KOPOHABUPYCHOM
nHpEeKInY cofepkanuio ButaMmuta D npunaercst ocoboe 3Haue-
Hue. BorsBneHo, uro aktuBauus penentopa sutamusaa D (VDR)
OKa3bIBaeT MOJIOKUTENbHBIH dQdexT B nedennn SARS-COV-2,
YMEHbIIIasi IITOPM IUTOKUHA/XEMOKHHA U MOIYJIHPYS aKTHB-
HOCTh HEHTPO(DHUIIOB.

ComracHO JIMTEpaTYpHbIM JI@aHHBIM, HMMEIOTCS J0Ka3aTellb-
CTBa, YTO IIpUEM BUTaMuHa D CHIXKaeT ypoBeHb pacipocTpaHe-
HUsl MHQEKIMHU B NeuaTpudeckoil nomysiiun. OjHako HEKOTO-
PpbI€ HCCIIEIOBATEIN YTBEPIKIAIOT, YTO TTOJIOKUTEIIBHBIN A derT
BUTaMHHa D ocraercst HeonpeaeaeHHbIM U TpeOyeT mpoBele-
HMS TILATEIbHO CIUIAHMPOBAHHBIX PaHIOMHU3UPOBAHHBIX KOH-
TPOJIUPYEMBIX UCCIICTOBAHUH.
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DAILY PROFILE DYNAMICS OF BLOOD PRESSURE AND DIASTOLIC FUNCTION
OF LEFT VENTRICLE IN CARDIAC REHABILITATION PATIENTS DEPENDING
ON SMOKING FACTOR

Solomenchuk T., Lutska V., Kuz N., Protsko V.

Danylo Halytsky Lviv National Medical University, Department of Family Medicine, Ukraine

Worldwide high mortality rate from CVD causes a necessity
of improving approaches to secondary disease prevention that
are induced by atherosclerosis of blood vessels. The study of
the effects of smoking on diastolic function of the left ventricle
(LV) and APregulation indices in patients with earlier ACS that
undergo rehabilitation remains an urgent challenge. Smoking is
known to be one of the most aggressive risk factor for devel-
opment ACS. Thus, it has significant impact on both coronary
circulation and peripheral circulation. First of all, pathogenesis
of this effect is associated with stimulation of the sympathetic
nervous system and increasing the level of catecholamine in
the blood plasma with the subsequent occurrence of endothelial
dysfunction, APregulation disturbances, increase of heart rate
(HR) and LV diastolic dysfunction [26,49].

LV diastolic dysfunction (DD), that is characterized inabil-
ity to fill LV without compensatory pressure increase in the left
atrium (LA) and pulmonary veins [6] occurs long before devel-
opment of disturbance of systolic contractile ability of the myo-
cardium and clinical symptomatology of heart failure (HF) [10].
LV DD practically is always an intrinsic part (essentials) which
is accompanied by energy deficit. It depends on a lot of fac-
tors, in particular - heart rate (HR), AP, LV function [21,23] etc.
Myocardial relaxation disorders in DD is considered to be an
independent predictor of ventricular arrhythmias risk and sud-
den heart death even in the presence of physiological systolic
function of LV [18]. Furthermore, asymptomatic LV DD can be
an early marker of increased risk of symptomatic heart failure
development [39]. There are the evidences that LV DD is closely
associated with reducing tolerance to physical exertion and pa-
tients’ quality of life, and it can be an independent cause of HF
[38]. Due to a number of studies it is found that DD more cor-
relates with life expectancy prediction and severity of HF symp-
toms compared to indices of systolic function of the heart. DD
has individual prognostic value [7]. Thereby, it has been proved
that DD advancement increases the risk of cardiovascular death
by 80% [8]. At this time, DD indices are supposed to be reliable
hemodynamic marker of evaluation treatment effectiveness and
life quality of patient with IHD that significantly influence the
prognosis of patients with different types of acute coronary syn-
drome (ACS) including patients with earlier heart attack (HA)
[33]. Moreover, according to some researches, routine monitor-
ing of LV DF parameters in dynamics may reduce potential risk
of complication in rehabilitation patients after cardiac surgical
interventions [11] especially in patients-smokers. As a matter of
fact, there are a lot of experimental researches that detect that
cigarette smoking significantly alters LV DF and even every
smoked cigarette provokes disturbance of LV diastolic relax-
ation [1,30,48,51].

Dynamics control of daily blood pressure monitoring readings
(DBPM) is not less important part of evaluation of effective-
ness program for rehabilitation patients with ACS. High level
of APor AHT are consequences of HA (myocardial infarction
or MI) occurrence [46] and at the same time — an independent
predictor of reinfarction risk [3] initially related to endothelial
dysfunction due to data of a number of researches. It is found
that in patients with post-infarction cardiosclerosis endothe-
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lial dysfunction is associated with high risk of cardiovascular
complications [1]. Patients with hemodynamically insignificant
stenosis of coronary arteries and availability of endothelial dys-
function have much higher risk of cardiovascular complications
[17]. EUROASPIRE-II survey, conducted in 1999 - 2000 in 15
European countries, evaluated patients with earlier acute coro-
nary event 1,4 years later [14] and determined that 50% of them
suffered from AH (systolic > 140 mm Hg or diastolic > 90 mm
Hg). Subsequently Amar J. and his colleagues [9] expanded
observation in PREVENIR survey conducted with the involve-
ment of 1247 patients. They found out that approximately 1/3
patients had uncontrolled AP, especially systolic, after earlier
Acute Myocardial Infarction (MI). Authors emphasize that the
frequency of AH in patients with heart attack increases after
discharge from the hospital, whereas patients restore their usual
lifestyle, for example, - continue to keepsmoking status. Smok-
ing is known to be associated with increased arterial stiffness
[32] which is related to direct enhanced sympathetic stimulation
of the nervous system by nicotine and direct cellular toxicity
with further oxidative stress development. Moreover, this ac-
celerates endothelial dysfunction development with significant
increasing of average daily indices of SAPand DAPand of aver-
age daily indices of heart rate (HR) [37].

Therefore, management of patients with ACS remains an im-
portant healthcare issue, especially for those individuals were
and continue to stay smokers. In this regard, the problem in de-
veloping individual approaches to prevention of acute coronary
events and other cardiovascular complications remains relevant
as a part of post-infarction cardiac rehabilitation (CR) measures
including the issue of increasing motivation to quit smoking.

Aim - to study the peculiarities diastolic function of LV and
regulation of APin the patients with a history of ACS in rehabili-
tation treatment dynamics depending on smoking factor.

Material and methods. 114 patients aged 42 to 78 years old
(average age 56,61+1,35) that have recently had ACS (less than
28 days ago) have been examined and have passed cardiac re-
habilitation programme in the rehabilitation department after
cardiac diseases at “Morshynkurort” health-resort complex. All
patients have been divided into 2 groups according to smoking
habit. Patients with smoking factor (smokers, n=64, average age
54,94+1,6 years old) belonged to the 1% group, patients with-
out smoking factor (non-smokers, n=50, average age, 58,64+1,4
years old) belonged to the 2™ group. The 1% groupwas divided
into 2 subgroups in the end of resort rehabilitation in order to
evaluate dynamic of researched indices: A — smokers (n=36),
that gave upsmoking during the process of cardiac rehabilitation
(CR), and IB — smokers (n=28) that continued smoking.

Rehabilitation program activities were carried out according
to recommendation of working groupof ESC on cardiac reha-
bilitation and physical training [44] and also according to the
Unified Clinical Protocols of medical care “Non-ST segment
elevation acute coronary syndrome (emergency, primary, sec-
ondary (specialized) medical care)” [4] and “ST segment eleva-
tion acute coronary syndrome (emergency, primary, second-
ary (specialized) medical care)” [5]. CR programme included
therapeutic walking, therapeutic gymnastics (TG), laser therapy



GEORGIAN MEDICAL NEWS
No 12 (321) 2021

for the cubital vein and optimal drug therapy (ODT). In order
to quit smoking all smoking patients were provided with indi-
vidual counseling using the “5As” strategy, unmotivated smok-
ers — the “5R” strategy in accordance with Order Ne 746 dated
26.09.2012 “On approval of Methodical recommendation for
healthcare professionals of health care establishments on pro-
viding medical and preventive care to patients wishing to get rid
of tobacco dependence” [2,27]. All patients were interviewed
using the Fagerstrom test in order to assess the degree of nico-
tine dependence (FTND). According to the results of the Fager-
strom test, the smoking index was calculated according to the
formula: (SI) = N * E/20, where N is the number of cigarettes
smoked (per day), E is smoking experience (years).

Patients with high nicotine dependence, in which individual
counceling wasn’t effective, was prescribed nicotine replace-
ment drug (varenicline) to ODT with the consent of these pa-
tients. The length of stay of all cardiac rehabilitation patients
was 24 days in the rehabilitation department.

There were exclusion criteria: severe heart failure (stages IIb
- IIT), left ventricular aneurysm, decompensated diabetes mel-
litus, persistent atrial fibrillation, complex cardiac arrhythmias
(polytopic extrasystole, bi- and trigeminal neuralgia, paroxys-
mal arrhythmias more than 2 times in a month, atrioventricular
block II-III degree), electrocardiogram ischemic changes with
dosed exercise, severe renal and hepatic failure.

Main indices of DBPM and diastolic function of LV were re-
vealed in patients of the study groupon the firstand 24" days of
rehabilitation treatment.

Transthoracic echocardiography (TTE) was used for as-
sessment of LV DD indices on the first and 24™ days of reha-
bilitation treatment. TTE was performed at rest according to
standard methods using the Acuson Cypress Siemens ultra-
sound machine (USA) due to sector sensor with a frequen-
cy of 2-4 MHz. The following indicators were determined:
correlation E/A, time of deceleration of early diastolic flow
(DT), the duration of the isovolumic relaxation time (IVRT),
correlation E/e” and LV DF types.

DBPM was performed using the apparatus BAT41-2 and ARI-
ADA software with the definition of the following indicators:
mean daily systolic arterial pressure (SAP), diastolic arterial
pressure (DAP), pulse artery pressure (PAP), heart rate (HR),
variability of daytime SAPand DAP, variability of night SAPand
DAP, levels of morning rise of SAPand DAP, and also daily in-
dices (DI) with definition of types of circadian fluctuations.

Statistical analyses were performed using the programme
Statistica (version 10.0) and Microsoft Excel 2016. It was de-
termined that the obtained parameters had a Gaussian and non-
Gaussian distribution. Therefore, the obtained results are given
in the form of arithmetic means and their errors (M+m) as well
as in the form of medians with 25th- and 75th-percentiles. The
Student’s t-test (parametric criterion) and the Mann-Whitney
U test were used to compare indicators. The Chi-squared test
(y* test) was used to compare the percentages. The difference at
p<0.05 was considered to be significant.

Results and discussion. At the beginning of this study ex-
ceeding the target values of SAPand DAPwere registered in
two groups of examined rehabilitation patients. In the groupof
smokers these indicators were definitely higher than in non-
smokers and were respectively 147.5£9.0 (I) and 91.8+6.8 (I)
vs. 139.0+8.0 (II) mm Hg and 84.5+8.2 (I) mm Hg, p<0.001.
The initial average levels of PAPdid not exceed the optimal val-
ues and did not differ significantly (55.6+5.7 (I) vs. 54.4+6.8 (II)
mm Hg, p> 0.05) in both groups. In the analysis of the initial
average daily HR, morning SAPand DAPthese indicators were
observed to be significantly higher by 12.9%, 16% and 26.5%
in smokers (I) than in non-smokers (II), and were respectively
83.748.1 (I) vs. 74.1+£7.9 (II) bpm, p<0,001; 61.6£11.8 (I) vs.
53.1+8.8 (II) mm Hg, p<0.01; 56.3+8.7 (I) vs. 44.5+9.1 (II)
mm Hg., p<0.01. A similar trend was observed in the analysis
of diurnal variability of SAP(17.3£2.6 (I) vs. 16.4+2.2 (II) mm
Hg, p<0.05) and DAP(15.5+£2.5 (I) vs. 14.0+£2.4 (I) mm Hg,
p<0.01), nocturnal variability of SAP(16.4+1.9 (I) vs. 15.0+1.4
(II) mm Hg, p<0.001) and DAP(15.0+1.5 (I) vs. 13, 2+1.4 (II)
mm Hg, p<0.001) (table 1).

Table 1. Average levels of DBPM indicators at the beginning of rehabilitation treatment
of patients with a history of ACS depending on the habit of smoking

Indicators Groupl (n=64) Groupll (n=50)
SAP, mm Hg.: daily 147,4+8,9%* 139,0+8,0
day 150,0+8,6** 141,2+8,0
night 137,9+7,9%* 130,9+9,4
DAP, mm Hg.: daily 91,8+6,8%* 84,5+8,2
day 94,14+6,2%* 86,9+8.,2
night 85,7+4,9%* 78,3+7,8
PAPaverage daily, mm Hg. 55,6+5,7 54,4+6,8
HR average daily, Bpm. 83,5+8,2%* 74,1£7,9
SAPmorning value, mm Hg. 61,6+£11,8** 53,1+8,8
DAPmorning value, mm Hg. 56,3+8,7** 44,5+9,1
SAPvariability, mm Hg, day 17,3+2,6* 16,4+2.2
night 16,4+1,9%* 15,0+1,4
DAPvariability, mm Hg. day 15,542,5%%* 14,0+£2,4
night 15,0+1,5%%* 13,2+1,4
Daily SAPindex,% 7,2 (5,8;10,7) 6,8 (5,8;10,1)
Daily DAPindex,% 8,2 (6,4;11,6) 9,5(7,8;12,2)
Note. * p<0,05; **p< 0,001, - the reliability of the difference between the groups I and 11
© GMN 43



The changes described above are consistent with the results
of some experimental and clinical trials [12,13,16,45], the au-
thors of which associate more pronounced changes of the daily
profile of APin smokers with the activation of nicotinic recep-
tors in the sympathetic ganglia that leads to increase of norepi-
nephrine release, and thus — APand HR increase. In particular,
it was demonstrated that there were significantly higher level of
average daily SAPand DAPas well as daytime blood pressure
load in the research by Morillo et al. [37]. However, our results
of the research have shown not only significant reliable differ-
ence between the participants of the comparison groups in the
levels of average daily SAPand DAP, but also in the indicators
of average night SAPand DAP, which significantly exceeded the
target levels. And this proves the worst prognosis in the grou-
pof smokers because the average values of APduring sleepare
the most significant prognostic marker of CVD morbidity and
mortality whereas progressive reduction of nocturnal APis an
important therapeutic goal and a predictor of survival without
recurrent cardiovascular events [22]. However, there are other
studies which report about paradoxical changes of the analyzed
indicators in their participants, where APwas lower in the pa-
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tients with smoker status compared with non-smokers [31,42].
Analysis of average levels of DBPM indicators was per-
formed on the 24" days of rehabilitation treatment. To assess the
impact of smoking cessation on the state of APregulation we di-
vided patients with smoker (I) status into two subgroups (IA and
IB). It was determined that against the background of cardiac
rehabilitation treatment in the groupof patients who continued to
smoke (IB), the recommended average daily values of SAPand
DAP(120-130/70-80 mm Hg) were not achieved, although there
was some significant positive dynamics of these indicators (from
147.5+10.5 to 139.3+9.0 mm Hg (IB) and from 93.9+6.8 to
84.1+6.8 mm Hg (IB), p<0.001). Performed analysis of indica-
tors of day and night SAPand DAPvariability, morning SAPand
DAPdidn’t show reliable positive dynamics in this researched
group. Therefore, their target levels that are necessary for the
maximum possible reduction of cardiovascular risk (CVR) were
not reached. On the other hand, the expressed positive dynamics
(A%) of the listed above DBPM indicators was registered in the
groupof patients that gave upsmoking (IA) even compared with
the groupof patients initially without smoking factor (II) (table
2). It is confirmed, that the risk of development of repeated CV

Table 2. Average levels of DBPM indicators in patients with a history of ACS in dynamics of cardiac rehabilitation treatment
- at the beginning (1st day) and at the end (24th days)

Indicat GrouplA (n=36) GrouplIB (n=28) GroupllI (n=50)
ndaicator

1t day 24™ day A% 1%t day 24" day A% 1%t day 24" day | A%
(Sifill:; mm Hg.: 147,457,7%% | 129,946,7 | -11,9 | 147,5£10,5%* | 139,329,0 | -5,5 | 139,048,0%* | 126,4+6,1 | -9,1
igp’ mm Hg.: 150,247,0%% | 132246,7 | -12 | 149,9+10,3%* | 141,38,6 | -5,7 | 141,248,0%* | 129,1+6,1 | -9,2
:iAgE’t mm Hg.: 138,245,5%% | 1197458 | -13,4 | 137,5+10,3%* | 128,6+7.6 | -6,5 | 130,949.4%* | 117,.9+7.8 | -9,9
?ﬁ;’ mm Hg.: 90,246,4%% | 76,8458 | -14,9 | 93,9+6,8%* | 84,146,8 | -10,5 | 84,5+82%* | 712459 |-15,7
DAP, mm Hg.: o -
day 92,6+5,4 792457 | -145 | 96,0467 B6346.7 | <101 | oo o g | 739460 | -I5
z’;}i’ mm Hg.: 84,743,7%% | 71,746,1 | -154 | 872+£59%F | 76,6464 | -122 | 783+7.8%* | 66,6+6,8 |-14.9
PAP, mm Hg 572+5,0%% | 53,1%42 | -72 53,6+6,0 | 553465 | 32 | 54468 | 552453 | 1.5
HR, Bpm. 82,748,1%* | 744462 | -10,1 84,6482 | 777483 | -82 | 74,1£7.9%*% | 66,0452 | -11
Morning SAP 60,7+12,5%% | 47,0:113 | 22,6 | 62,7+11,04 | 55,5493 | -11,5 | 53,148,8%* | 45,148,8 | -15,1
value, mm Hg
Morning DAP 55449.9%% | 429494 | 22,6 | 57,6468 | 541473 | -6,1 44,5+ 36,548,7 | -18
value, mm Hg 9,1%*
SAPvariability, 17242.6%% | 152426 | -11.6 17,4227 16242,1 | 69 | 164£22%% | 144421 |-122
day, mm Hg.
SAPvariability, 16,3+ 15,5+ 15,0+
night, mm He, o 13412 | -17.8 16,7423 1 72 e 12914 | -14
DAPvariability, s 14,8+ 14,0+
day, mm Hg, 154+2,8%% | 124829 | -195 | 15720 Yo | ST aae | 12523 |-107
DAPvariability, s 14,6+ 13,2+
night, mm He. 14,7413 12241,5 | -17,1 15,4416 7 52 e 11,0£13 |-16.7
Daily SAP 72 (5,8117) 10,2 72 8,4 6,8 10,2

5 /0 57511y 50,1V, Tyl sy 50,1U, 27

index,% (5,9:11,4) (5,8102) | (7.4:12.,5) (5.8:10,1) | (591
Daily DAP 73 10,8 9,1 9.3 95 1
index,% (6,0;12,0) | (7.2;11,9) (7,0:;11,2) | (8,0;14,3) (7.8;12.2) | (71.3;12,1)
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Note. #p< 0,05; * p< 0,01; **p< 0,001 - accuracy difference between indicators after treatment
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events remains high in the groupof patients — persistent smokers
(IB), because exceeding the target levels of morning AP, night
APand APvariability are always unfavorable prognostic marker
[19,38]. In addition, high variability of SAPand DAP, which is
always associated with significant target organs damage and the
development of cardiovascular complications, was registered in
the groupof smokers who continued to smoke (IB) especially
at night [40,41]. Similar results were obtained in other clini-
cal trials, in which smoking cessation had contributed to the
reduction or normalization of key indicators of APregulation,
confirming the need for compulsory correction of this factor
as an important element of secondary CVD prevention [2,36],
including - effective cardiac rehabilitation. In particular, in
a study by Ward et al. [50] there was a significant decrease
of HR and APin the patients during the first week after they
stopsmoking. At the same time, there were significantly low-
er urinary norepinephrine levels in plasma and urine in the
researched patients a week after quitting smoking. The re-
sults of other studies [15,24,29,35] simultaneously determine
the opposite effects of smoking cessation, for example, about
a significant increase in average APlevels compared to cur-

rent smokers (those who continue to smoke). Probable causes
of such results are called weight gain due to smoking cessa-
tion and increased risk of developing hypertension against
this background. Therefore, it is important that the process of
quitting smoking was carried out in combination with physi-
cal exertion, which would prevent an increase in body mass
index in ex-smokers. In particular, in our clinical study, all
patients underwent an individualized exercise program. No
weight gain was observed among those who lost their smok-
ing habit (IB) during the observation period.

In the process of studying the dynamics of circadian oscilla-
tions of SAP, reliable increase in more than double the propor-
tion of patients in the category of dipper (from 25% to 58.3%,
p<0,01) and 1.6-fold decrease in the proportion of individuals
with non-dipper profile (from 66.7% to 41.7%, p<0.05) were
found in the groupIA. A similar trend was observed in patients
of the groupll.

Quite the opposite, there was no significant reliably sufficient
positive dynamics of circadian rhythms of SAPduring cardiac
rehabilitation treatment in the grouplB, that means among the
patients who continued to smoke (Fig. 1).
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Fig. 1. Dynamics of circadian oscillations of SAPin rehabilitation patients of Groups 1A, IB
and I on the background of health-resort treatment.
Note: A — Istday; B — 24th day of cardiac rehabilitation
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Fig. 2. Dynamics of circadian oscillations of DAPin rehabilitation patients of Groups 14, IB
and Il on the background of health-resort treatment
Note: A — Ist day; B — 24th day of cardiac rehabilitation
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Analysis of the dynamics of the degree of nocturnal DAP-
decrease also showed lack of significant positive dynamics in
the groupof IB patients, while in the groups IA and II there was
a significant reliable increase in individuals with dipper profile
(respectively, from 27.8% to 58.3% (IA), from 48% to 74% (II),
p<0,01), one more thing - decrease in the proportion of patients
in non-dipper category (from 66.7% to 38.9% (IA) and from
46% to 26% (I1), p<0.05) (Fig. 2).

We have investigated dynamics of LV DF indices in the ex-
amined patients in the process of their cardiac rehabilitation
treatment depending on smoking habit. For our objective as-
sessment of changes in LV DF we analyzed the main dia-
stolic parameters in rehabilitation patients preferably with
type I LV DD because the proportion of these patients pre-
vailed in all research groups. The most unfavorable chang-
es were registered among patients with smoker status (I)
at the beginning of the research. Average levels of DT and
IVRT in patients with type I DD among smokers signifi-
cantly exceeded those among non-smoking patients (II)
and were, respectively, 260.0£9.4 (I) vs. 250.7+4.5 (1I),
p<0.001 and 116.7+6.3) against 112.3+6.3 (II), p<0.001.
The E/A ratio was significantly higher in the groupof non-
smokers (II) by 26.7% and it was 0.73+0.1 (II) vs 0.6+0.1
(I), p<0.001. The E/e’ ratio did not show significant dif-
ference between the groups (9.1+0.4 (I) vs 9.2+0.7 (1I),
p>0.05). Our analysis of LV DD types revealed that pa-
tients with type III LV DD predominated in the groupwith
smoker status but without sufficient reliability (10.9% (I)
vs. 2% (II), p>0.05). Similar results have been published in
several articles, whose authors obtained evidence of adverse
effects of chronic smoking on LV diastolic function [1,14]
observing below the peak ratio of E /A in the groupof smok-
ers, while the mean values of IVRT and DT were significantly
higher than in the non-smoking group. Meanwhile, the sever-
ity of LV diastolic relaxation was closely correlated with the
degree of dependence on smoking [14]. In clinical practice,
such changes of LV DF indices are manifested in the form
of decrease in the chronotropic reserve and increase of the
incidence of angina attacks in patients with ACS [20]. In ad-
dition, there are studies that have shown that LV DD is a risk
factor for serious adverse cardiovascular events [25,28]. In
particular, patients with LVDD showed 3.53 times higher risk
of cardiovascular events and 3.13 times higher mortality in a
meta-analysis of Ladeiras-Lopes et al. [28].
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The dynamics analysis of average levels of E/A, DT, IVRT,
E/e’ at the end of health-resort treatment revealed that no sig-
nificant positive changes in the list indices of LV DF were
observed among smoking patients who had not given upthis
habit (IB), unlike with patients of the groups IA and II. Un-
fortunately, we have not found research about study of the
consequences/ effects of smoking cessation on LV DD chang-
es in the available literature. However, there are a number of
scientific articles which confirm the beneficial effect of car-
diac-rehabilitation exercise programs on LV diastolic func-
tion, that is consistent with the results obtained in our study
[34,43,47,52]. It is important to emphasize that it ensures the
effectiveness of physical exertion against the background of
successful smoking cessation in post-infarction patients. In
particular, in the examined patients who continued to smoke
(groupIB), though no progression of LV diastolic disorders
was observed during cardiac rehabilitation, but no significant
positive dynamics was registered at the end of treatment.

There are average levels of LV DD indices in dynamics of
cardiac rehabilitation in patients depending on smoking habit
in table 3.

Analysis of dynamics of LV DD types in patients with a his-
tory of acute coronary event has determined that in the groupof
rehabilitation patients without smoking factor (II) proportion
of patients with LV DF within normal limits has significantly
increased (from 0% to 14%, p<0,01) by reducing the propor-
tion of patients in the category of type I DD. In the groupof
persistent smokers, no case of DF complete normalization (from
0% to 0%, p>0,05) was registered at the end of health-resort
treatment. Simultaneously, among rehabilitation patients, who
gave upsmoking (IA) increase of proportion of patients without
the impairment of diastolic relaxation of LV was observed at the
end of cardiac rehabilitation, although without sufficient degree
of reliability (from 0% to 8.3%, p>0.05) (Fig. 3,4.5). The results
obtained in the groupof these patients may be due to insufficient
duration of our observation (only 24 days), after all, among them
there was some significant positive reliable dynamics of the ma-
jority of LV indices. This allows to presume a probably larger in-
crease in the proportion of patients without diastolic disorders of
LV under condition of prolonged observation. When assessing
the dynamics of types L, II, III LV DD in rehabilitation patients
undergoing sanatorium-resort treatment, significant reduction of
proportion of patients in these categories of LV DDF wasn’t ob-
served in all study groups.

Table 3. Average levels of LV DD indices in patients with type I DD after ACS in dynamics
of cardiac rehabilitation treatment (at the beginning - 1 day) and at the end - 24 days)

GrouplA (n=28) GrouplIB (n=20) Groupll (n=42)
Index
1 day 24 day A% 1 day 24 day A% 1 day 24 day A%
E/A 0,61+0,1%* 0,71+0,1 16,4 0,59+0,1 0,63+0,1 6,8 0,73+0,1%* 0,84+0,1 15,1
DT, ms 257,848,6%* | 247,6+8,8 -4 263,1+9,8 259,3+9,7 -1,5 | 250,7+4,5%* | 242,6+6,2 -3,2
IVRT, ms | 116,1+6,1** 107,247,1 | -7,7 117,5+6,7 114,14£7,1 -2,9 112,3£6,3*%* | 105,4+7,5 -6,2
E/e’ 9,1+0,4* 8,7+0,7 -4,4 9,0+0,5 8,8+0,5 2,2 9,2+0,7%%* 8,4+0,7 -8,7

Note: * p< 0,05; **p< 0,001 - accuracy difference between indicators after treatment
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Fig. 3. Dynamics LV DF types in rehabilitation patients with type II on the background of health-resort treatment.
Note: A— 1 day; B— 24 day of cardiac rehabilitation
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Fig.4. Dynamics LV DF types in rehabilitation patients with type IA on the background of health-resort treatment.
Note: A— 1 day; B— 24 day of cardiac rehabilitation
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Fig.5. Dynamics LV DF types in rehabilitation patients with type IA on the background of health-resort treatment.
Note: A— 1 day,; B — 24 day of cardiac rehabilitation

Conclusions.

1. Smoking factor in the patients with a history of ACS is as-
sociated with more significant disorders of regulation of APand
LV DF indicating deeper disorders of systemic endothelial dys-
function and higher intramyocardial tension in LV, which results
in decrease in chronotropic reserve and limitation of coronary
blood flow.

2. Smoking cessation must be obligatory, controlled part of
cardiac rehabilitation program for patients that had ACS. There-
fore, rapid (during 24 days) appreciable improvement of diurnal
profile of APand LV DF is smoking cessation consequence that
is the most significant positive dynamics of changes of indica-
tors such as PAP, variability of night SAPand DAP, levels of
morning rise of SAPand DAPand also positive dynamics of
changes in LV DF indices, especially E/A, DT, IVRT, E/e’.

3. Significant reduction and target values achievement of
APvariability, APmorning levels even against the background
of proper physical training were not observed in patients — per-
sistent smokers. As a matter of fact, these data are important
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independent predictors of possible recurrence of cardiovascular
events in patients with a history of ACS, there is a need to focus
more on the implementation and improvement of smoking ces-
sation programs.
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SUMMARY

DAILY PROFILE DYNAMICS OF BLOOD PRESSURE
AND DIASTOLIC FUNCTION OF LEFT VENTRICLE IN
CARDIAC REHABILITATION PATIENTS DEPENDING
ON SMOKING FACTOR

Solomenchuk T., Lutska V., Kuz N., Protsko V.

Danylo Halytsky Lviv National Medical University, Department
of Family Medicine, Ukraine

Aim of the research - to study the peculiar features of the left
ventricle (LV) diastolic function (DF) and regulation of arte-
rial pressure (AP) in patients with a history of acute coronary
syndrome (ACS) in cardiac rehabilitation treatment dynamics
depending on smoking factor.

114 patients at the age of 42-78 years old (average age
56,61+1,35) that have recently had ACS (less than 28 days ago)
have been examined and have passed cardiac rehabilitation pro-
gramme in the rehabilitation department after cardiac diseases at
“Morshynkurort” sanatorium-resort complex. All patients have
been divided into 2 groups according to smoking habit. Patients
with smoking factor (smokers, n=64, average age 54,94+1,6
years old) belonged to the 1% group, patients without smoking
factor (non-smokers, n=50, average age, 58,64+1,4 years old)
belonged to the 2™ group. The 1% groupwas divided into 2 sub-
groups in the end of resort rehabilitation in order to evaluate
dynamic of researched indices: IA — smokers (n=36), that gave
upsmoking during the process of cardiac rehabilitation (CR),
and IB — smokers (n=28) that continued smoking. Main indices
of daily arterial blood pressure monitoring (DBPM) and LV DF
were detected in patients of the research groups during the 1%
and 24" days of rehabilitation treatment.

In the beginning of cardiac rehabilitation programme higher
mean-diurnal values of systolic arterial pressure (SAP) and dia-
stolic arterial pressure (DAP), post-take increase SAPand DAP,
morning SAPand DAP, day and night SAPand DAPvariability,
also average indices of LV DF and in particular DT, IVRT and
E/A correlation were detected in patients of the 1* smoking
group(I) in comparison with the 2" non-smoking group(II). Dy-
namics analysis of APregulation indices detected that the bet-
ter positive dynamics together with achievement of the target,
recommended levels of DBPM indices were being registered in
the groupof non-smokers (II) and in the groupof smokers that
quit smoking (IA), compared to the groupof patients — persis-
tent smokers (IB). Positive changes also weren’t detected at the
end of rehabilitation treatment by dynamics of indicators of (DT,
IVRT, correlation E/A and E/e’). At the same time significant
positive dynamics was observed in patients that got out of the
habit of smoking (1A).
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Smoking factor in patients with earlier ACS is associated with
more significant disorders of regulation of APand LV DF. Smok-
ing cessation must be obligatory, controlled part of cardioreha-
bilitation program for patients that had ACS. Therefore, rapid
(during 24 days) appreciable improvement of diurnal profile of
APand LV DF is smoking cessation consequence. Significant
reduction and target values achievement of APvariability, AP-
morning levels, even against the background of proper physical
training, were not observed in patients - persistent smokers.

Keywords: cardiac rehabilitation, smoking, diastolic func-
tion, daily profile of blood pressure.

PE3IOME

JUHAMMUKA CYTOYHOI'O MTPO®PNJISA APTEPUAJIL-
HOI'O JABJEHUS U TUACTOJIMYECKOW ®YHK-
OUn JEBOI'O KEJYIOUYKA Y KAPIMOPEABUJIU-
TAIIMOHHBIX BOJIBHBIX B 3ABUCHUMOCTU OT
DAKTOPA KYPEHUS

Coaomenuyk T.H., JIynkxas B.JI., Ky3p H.B., [Ipouxo B.B.

JIb8oGCKU HAYUOHATILHBIT MEOUYUHCKUL YHUBEPCUMEN, UM.
. F'anuykozo, kapeopa cemeiinot meduyunol, Yepauna

Ienb nccienoBaHus - ONPEACIUTh OCOOCHHOCTH JHACTOJH-
4ecKoil (DYHKLHUH JIEBOTO HKENYI0YKa U PEryISIUK apTepualib-
HOT'O JaBJEHUs y OOJBHBIX MOCIIE EPEHECEHHOI0 OCTPOro Ko-
POHAPHOTO CUHIPOMA B AUHAMHKE KapaHOpeaOHINTallHOHHOTO
JIeYCHHs B 3aBUCUMOCTH OT (pakTopa KypeHHs.

Ob6c¢cnenoBano 114 nanmenTtos B Bo3pacte 42-78 net (cpenHuit
BO3pact 56,61+1,35 ner), KoTopeie mocie HeaaBHO (He Oonee
28 nHeW Hazax) MEePEeHECEHHOTO OCTPOro KOPOHAPHOTO CHH-
npoma (OKC) mpoxomuiu mporpammy KapauopeaOHiIuTanuu
(KP) B oTnenennu peabuiutaiuu mnocie 3a0ojeBaHuil cepana
CaHaTOpHO-KypOPTHOTO KOMIUIeKkca «MopIuuHKypopT». B 3a-
BUCUMOCTH OT IIPUBBIYKUA KYPEHUS IMALMCHTBI PACIIPEACIICHBI
B JIBC I'PYIIIbIL. 1 rpynmy COCTaBUJIM IALUEHTHI C q)aKTOpOM
KypeHus (n=64, cpennuii Bo3pact 54,94+1,6 ner), Il rpynmy
- bombHble Oe3 ¢akropa Kypenus (n=50, cpexHuii Bo3pact
58,64+1,4 net). B koHIIe CAaHATOPHO-KYPOPTHOI peabuinTauu
JUIsL OUEHKHW JWHAMUKH HUCCIEAYyEMbIX rmokasaresei MManCHTHI
I rpynmel pasgeneHsl Ha ABe MOArpyHmbl: IA - KypHIbIIMKH
(n=36), KoTOopBIe OTKa3aIuCh OT KypeHus B npouecce KP, u Ib
- KypWIbIIUKY (n=28), KOTOpbIE NPOJAOJKAIN KYypUTh. Y Halu-
CHTOB HCCJICAYEMBIX I'DYIIIT OIPEACIIAIN OCHOBHBIC ITOKA3aTCIN
CYTOYHOTO MOHHUTOpHHTa aprepuaibHoro aasienus (CMA) u
nuacroiandeckoit gynkimu (JAP) nesoro xenymouka (JIXK) na
nepBble U 24 CyTKH peaOHINTalMOHHOTO JICUSHHSI.

B nauase xapaumopeaGHIUTALIOHHOI MPOrpaMMbl y OGOJIBHBIX
I rpynmel KypHIbIIMKOB B CpaBHEHUHU ¢ Ipymnmoi Hekypsimux (II)
BBUSIBJICHBI JIOCTOBEPHO OoOJiee BBICOKHME CPEJHECYTOYHbIC 3Hade-
HUSI CUCTOJIMYECKoro aprepwibHoro nasnenust (CAJl) u muacro-
JIMYECKOro aprepuanbHoro nasieHus (IAJl), yrpeHHero nogbema,
JTHEeBHOU ¥ HOuHOM BapuabensHocTH CAJl 1 JIAJL, a Takxke cpen-
Hue 3HaucHus nokaszarenei [1d JDK, B wacTHOCTH mokasareneit
DT, IVRT u coornomenust E/A. AHanu3 TuHaMHKH [TOKa3aTeieH
perymsiimu A/l BbisiBiL, uTo B rpymnie Hekypsimux (II) u B rpyn-
e KypwiblIMKoB, OpocuBiinx kyputb (IA) perncrpuposanachk
Jiyqliasi IIOJIOXKHUTEIIbHAsA AWUHAMHUKa C HOCTHMOKCHHUEM LEJICBBIX
PEKOMEHIOBaHHBIX YpoBHeH nokaszareneii CMA/L B cpaBHeHUH C
IPyINIOi OOJIBHBIX - MEPCUCTUPYIOMINX KypuiibiukoB (IB). [Iuna-
muka nokasareneit JI® JDK (DT, IVRT, coorHorenune E/A u E/e’)
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B KOHIIE KapIHOpeabMINTallMOHHOTO JICYCHUsI He TT0Ka3aja JOCTOo-
BEPHBIX TOJIOKUTEIBHBIX 3MeHeHui B rpymie 1B, B To Bpems kak
y G0sbHBIX TPyNIbI [A, KOTOpBIE OTKa3aIMCh OT KypeHusl, HaOto-
JlaJiach BbIpAXKEHHAs ITOJI0XKUTENIbHAS AMHAMUKA.

daxrop KypeHus y nanuenTos, nepenecmux OKC, acconuu-
pyeTcs ¢ CylLIeCTBeHHBIMU HapyleHusamu peryasaaun A/l u J1d
JIK. Otka3 oT KypeHHsi JIOJKEH ObITh 0053aTeIbHOH KOHTPO-
JMPYEMOil COCTaBIIOLIEH MPOrpaMMBbl KapauopeadbuiIuTaluu
nocie nepeHeceHHoro OKC, mockoibky ee MOCHeICTBUAMU
sBIsieTCs1 ObICTpoe (B TeueHue 24 nHeil) cyliecTBEHHOE yiyd-
menne cyrognoro npoduast AL u Id JIK. ¥V naunenTos - nep-
CHUCTUPYIOLIUX KypWIBIIMKOB JOCTOBEPHOTO CHM)KEHHS U JIO-
CTH)KSHUS LeJIeBbIX 3HaueHuil BapuabenbHocTd AJl, ypoBHei
yTpeHHero nogbema AJ] naxe Ha oHE COOTBETCTBYIOLIMX (u-
3MYECKHX TPEHUPOBOK HE OTMEYAJIOCh.
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HEHPOIICUXOJIOTUUYECKHUI AHAJIN3 HAPYIIEHUHI BBICIHIUX ICUXUYECKHAX ®YHKIIUI
Y BOJIBHBIX C PABHBIMHU TUITAMU TEYEHUA PACCEAHHOI'O CKIIEPO3A

[pusanosa H.H., Herpe6a T.B., Cyxopykos B.B.. bosT 10.B., 3a6poauna JLII.

I'Y «Mncmumym neeponocuu, ncuxuampuuy u HapKoio2uu
Hayuonanvnoii akademuu meouyunckux nayk Yxpaunwly, Xaporos, Ykpauna

AKTyaJIbHOCTh U3y4YCHHsl KOTHUTHBHBIX HapyLICHH y 60ib-
HBIX C paccestHHBIM ckiiepo3oM (PC) obycioBieHa ux mmpokoit
pacmpoCTpaHEeHHOCThIO M paHHHM jebioTom (y 45-60% ma-
LIMCHTOB). AHAJIN3 PE3YJIbTATOB MHOTOJICTHHX HCCIICIOBAHUH
Pa3IMYHbIX MPOSBICHNUI KOTHUTHBHOTO AehuIHUTa y GOIbHBIX
¢ PC 103BOJIHIT 3aKIIIOYUTE, YTO BCJICACTBHE MOPAXKCHUS Bellle-
cTBa Mo3ra B pesyibsrare Jupdy3HOi JeMHUETMHU3ALNH, TIPU-
BOJIAICH K HApyLICHUIO CBsI3€il MEXKIYy pa3iMdHbIMH KOPTHU-
KaJIbHUMH U CYOKOPTHKaJIbHUMH CTPYKTYpamu, (OPMUPYIOTCSE
CIIOKHBIC, TETEPOrCHHbIC O MPUPOJIE KOMIUIEKChI PACCTPOICTB
KOTHUTHBHBIX HPOLECCOB (IaMATh, BHUMAHUE, UCIIOIHHUTEINb-
HbIe (YHKIHH, 3pUTEIBHO-IIPOCTPAHCTBEHHBIE CIIOCOOHOCTH),
CYLIECTBEHHO BIMSIONINX Ha KaueCTBO >KU3HU OOJBHBEIX [1-7].
BbIsiBIICHHE ITHX HAPYLICHUH HA PAHHUX CTAAUSX 3a00JICBaHUs
MO3BOJIUT Pa3paboTaTh TEpareBTUYECKUE CTPATErHH, Halpas-
JICHHBIC Ha COXPAHEHNE KOTHUTUBHBIX CIIOCOOHOCTEI.

B panee NpOBEICHHBIX UCCICIOBAHUSAX B OCHOBHOM aHAJIH-
3UPOBAJIMCH OT/EIbHBIC HAPYLICHUS MCUXUYCCKUX IMPOLECCOB
y GOJIBHBIX C PACCESHHBIM CKJICPO30M, MATTEPHBI HAPYLICHUH
OITMCBIBAIUCH NIPOCTO KaK COBOKYITHOCTh OOHApYKEHHBIX pac-
cTpoiicTs [8-16].

Tonaraem, 4To BO3MOXKHOCTh OpraHU3allU CBOCBPEMEHHBIX
1 QJICKBaTHBIX PEAOUIMTALMOHHBIX MEPOIPUATHIH J1st OOJIBHBIX
¢ pasnuuHbiME GopmaMu U TunamMu TedeHus PC Moxer ObITh
obecrieyeHa HE MPOCTO MYTEM BBISABICHUS KOMIUIEKCA KOTHH-
THBHBIX PAaCCTPOIICTB, a HA OCHOBE OIpeeIeHus creruduye-
CKUX U Heclenn(uieckux (HaKkTopoB, KOTOPIE 00yCIaBIMBAIOT
CTPYKTYPY HEHPONCHXOJIOTHYECKUX CHHIPOMOB, MPECTaBIIs-
IOLIMX 3aKOHOMEPHOE co4YeTaHHe (CHMITOMOKOMIUIEKC) Iep-
BUYHBIX, HEIOCPEACTBEHHO CBS3aHHBIX C (DOKaJbHBIM IOpa-
YKCHUEM MO3TOBOH CTPYKTYpbI, H BTOPUYHBIX, 00YyCIIOBICHHBIX
© GMN

CHCTEMHBIM Ie()EKTOM M PACCOITacOBaHUEM (DYHKIMOHATBHBIX
CHCTEM, HapyIICHHUH BBICIINX MCUXUYecKuX (yHKIwmid [17-20].
Panee moxaszano [14], 4ToO KOTHUTHBHBIC HAPYIICHHS SBIISIOT-
cst 6onee pacIpOCTPAHSHHBIMH H BBIPAKCHHBIMHU y OONBHBIX C
HpOTPEeMEHTHBIM THIOM TedueHuss PC, omHako HEZOCTATOYHO
M3YYEHHBIM SIBISIETCS BOTIPOC, NMEIOTCS JIM HE TOJBKO KOJIHUe-
CTBEHHBIC, HO M KAUECTBEHHBIC PA3IIM4Hs B CTPYKType W JHHA-
MHKe (POPMHUPOBAHUS KOTHUTHBHBIX PACCTPOUCTB y OOITBHBIX C
pazHeiMu THIaMu TedeHus PC.

Vcxons u3 BBIIIEU3I0KEHHOTO, IETbI0 HCCICOBAHUS SBIIS-
eTcsl OmpeleleHHe CTPYKTYPhl HEHpPOICHXONOTHYECKUX CHH-
JPOMOB y OOJIBHBIX C Pa3HBIMH THIIAMHU TEUECHHS PACCESHHOTO
CKJIEpO3a, OMpEACICHNH O0UMX U crenuduieckux (GpakTopos,
00yCIOBIMBAIONINX 3T CUHAPOMBI, YTO TIOMOKET 00ECIIEUUTh
6onee TOUHYIO JHATHOCTHKY M Pa3pabOTKy KOMIUIEKCHBIX WH-
JUBHAYaNbHO OPUEHTHPOBAHHBIX MPOTPAaMM KOTHHTHUBHOU pe-
aduiuTanuu.

Marepuaj u metoasl. O6cienoBano 45 OOMBHBIX C PELUAN-
upyromM tunoM tedenus PC (PPC) - 1 rpynma u 24 6omb-
HBIX ¢ mporpeareHTHIMU TUaMu Tedenus (I1PC) - 2 rpymnma.
Cpennuii Bo3pact 00abHBIX | Tpymmbl cocTaBisit 37,2+2.4 roxa,
OombHBIX 2 Tpynmbl — 45,343,2 net.

Juarno3 PC  ycraHaBmuBaJCsSi COIIacCHO  KPHTEPUSM
McDonald [22], KIMHUYECKUMH, aHAMHECTHYCCKUMHU JTaHHBIM
U TedeHueM 3a0oneBanus U naHnHbIMU MPT uccnenoBanuid. s
JETAIbHOM OLEHKH KIMHHUKO - HEBPOJIOTHYECKOH KapTHHBI H
JMHAMUKH COCTOSTHUS 00CIE€0BAHHBIX OONBHBIX HCIIONB30BAHEI
mkaisl Kyprike: pacmmpenHnas mkana naBanuaunsanuu (EDSS)
U 1IKana HeBposormyeckoro aepunmra (FS).

B mpomnecce ncciaenoBaHus HCIONB30BAaH METOJ, CHHIPOM-
HOTO aHajJM3a HapyIICHWH BBICIIMX INCHUXWYECKUX (QYHKIHHA
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(BII®), pazpaborannsiii A.P. Jlypus [17,18]. OpurunanbHsiit
Ha0Op JABUTATEIIbHBIX, THOCTUYECKUX, PEUEBBIX, MHECTUUECKHX,
MHTEIUICKTYaJIbHBIX 1IPO0 COCTABICH TAKUM O0OPa30oM, 4TOOBI
IpU YCJIOBHM CHUCTEMHOTO aHajlu3a JAaHHBIX MOXKHO OBLIO BbI-
JIEITUTH IEPBUYHYI0 OCHOBY CHHIpOMa — (hakTop Wik (GakTopsl,
omnpeAeNsonme ero xapakrep. B atom cmbicie noaxon A.P.
Jlypust mo ceil 1eHb He MMEET aHAJIOrOB B KIMHUYECKOW HeM-
POIICUXOJIOTHH. Pe3ybTaThl BRIOIHEHHS KaXJOH MPOObI olle-
HUBAJINCh N0 4-0aubHoi 1mKkaie (0 — OTCYTCTBUE HApYyLICHUIH,
1- HapyIIeHUs JIETKOH CTeNeHH, 2 — yMEepeHHbIe HapyIlleHus, 3
— rpy0ble paccTpoiicTBa pyHKIMHK). Maremaruyeckas o0pabor-
Ka IOJIy4CHHBIX JAHHBIX BBIIOJIHAJIACH C IIOMOLIbIO CTaTUCTHU-
yeckux nporpamMm SPSS 22.0.

PesynbTarel 1 o0cyskaeHne. BeisiBlieHo, 4TO IMHAMMKA pa3-
BUTHSI HEBPOJIIOTMYECKOro AeduuuTa BapradebHa 1 Orpeiess-
J1ach TUIIOM TedeHust 3aboseBanust (puc. 1).

MupamugHEIe HapyWeHUA
MopaxkeHue MozkedKa
Mopaxernue YMH

Hapyluenme uyBcTaUTeABHOCTH

ChurkTepHbie HapylueHus
Mopamenne 3puTenbHoro Hepea

Kornntusneie Hapywenrus

Puc. 1. Cmpykmypa Hegpono2uieckoi cuMnmomamuxy 60.1o-
HbIX 8 3A6UCUMOCTIL OM MUNA Me4eHUs

Ilpu pemuTHpyromux ¢opMax OTMEYaIIOCh HCUYE3HOBEHHE
WJIY 3HAYUTEIbHOE YMEHBIICHHE HEBPOJIOIMUECKIX HapyIIEeHUH
BO BpeMsI ITOJIHBIX U HEMOJHBIX pemuccuit. [Ipu nporpeccupyro-
mux Gopmax oTMedanach CTOMKOCTb BBISIBICHHBIX HapYIICHHU,
HOCTEIEHHOE YXYIIICHUE COCTOSHHS OOJbHBIX, & TAKXKE MOSB-
JICHUE HOBBIX HEBPOJIOTHYECKUX CUMIITOMOB.

IIpu cpaBHUTENbHOM aHanU3e pacnpeneseHus 0ajuloB IO
pacmmpenHol mkane uHBanuausauuu EDSS B mcenemyembix
rpymmnax cpeanuid 6amwr EDSS cocraBuin: y 607IbHBIX € pEMHTH-
pytouM tedenuem 3,3+0,4; y GOJIBHBIX C IPOTrPECCHPYIOLINM
tunom TedeHust PC - rokasarenb UMeJ caMble BHICOKHE 3Ha4e-
HuUs U cocTaBuia 6,2+0,5 6aios.
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V Bcex 00CeIoBaHHBIX OOJIBHBIX OOHAPY)KEHBI HApyLICHUS
AKTHBALIMOHHOTO O00ECIIEYEeHHsI ICUXHYECKOH eATEIbHOCTH
(3aMeIeHHOCTh  paboThl, HEPaBHOMEPHAsl MPOAYKTHBHOCTD,
HECTOIKOCTh BHUMaHUS, HCTOIIAEMOCTh, HAPYILIEHHUS TEKyIle-
IO KOHTPOJISL IPU BBIIIOJHEHUH BUTaTeJIbHBIX, KOTHUTHBHBIX U
peYeBbIX MPOrpaMM: €JUHUYHBIE KOPPUTHPYEMbIE OMIMOKH 10
THUITy TPOIYCKOB, OIIMOKH 110 THITY YIPOIIEHHUSI MPOrPaMMBbl,
nepceBepauny, Tak, aHaIM3 0COOCHHOCTEH MOKUCKa YuCen B Ta-
ommuax Ilynere mokasan (tabmuna 1), 9To CpeaHssi CKOPOCTh
paboThl y OONMBbHBIX | TPYHIIBI, B CpeaiHEM, OM3Ka K HOPMaTHB-
HOH, y OONBHBIX 2 IPyMIlbl CYIECTBEHHO MPEBBIIIAET HOpPMa-
TUBHYIO (HOPMaTUBHOE BpeMsl IOMCKA YHCE B K101 Tabiuie
- 110 40 cex.).

HepaBHOMEPHOCTb CKOPOCTH PabOThI MPH IIEPEXoje OT Ta-
OnuLbl K Tabnuie, Kak IpaBUJIO, BbIIIE HOPMAaTUBHOH y BCeX
60s1bHBIX (HOpMa - 110 20 cex), mpuueM y OOJbHBIX | TpyHIbI Uy
YaCTH MALUEHTOB 2 TPYIIbl HAOIIOAAIOTCS CKaYKH MPOLYKTUB-
HOCTH, CBHJIETENBCTBYIOIINE O HAIMUMM aCTEHUU THIEPCTEHH-
YeCKOTI0 THUIA, y YaCTH OOJIBHBIX 2 IPYIIBl OTMEYAETCs CTOiKOe
MOCTOSIHHOE CHM)KEHUE NPOLYKTUBHOCTH, KOTOPOE, HapsLy €O
3HAYUTEIIBHBIM 3aMEUICHHEM CKOPOCTH DPalbOThbl, CBHIETEIb-
CTBYET O HAJMUUM ACTEHHM THIIOCTEHHYecKoro Tuma. Mex-
TPYTIIOBBIE PA3IHYMs IO 3TUM I10Ka3aTeNIsiM UMEIOT BBICOKYIO
CTENEHb JIOCTOBEPHOCTH.

Hapymenus cinyxo-peueBoit namstu (tabnuua 2) B BUae CHU-
XKeHUst 00beMa 3allOMUHAHUS, CHUKCHMS IPOYHOCTU CIICIOB
B YCJIOBHSIX «IIyCTOM» Iay3bl M MHTep(EepeHLNH, HapyIICHUH
KOHTPOJIS 38 MPOLIECCOM BOCHPOU3BENEHHS B BUJE MOOOUHBIX
accolyalyii, MOBTOPHBIX HA3bIBAHUH ONHMX M TeX K€ CIOB
OBbUIH MPUCYIIN TAKXKe BCeM OOJNBHBIM, NPUYEM PaccTpoiicTBa
1O THUITy CHWKEHMS IIPOYHOCTH CJIEJIOB B yCIOBHUAX HMHTEp(de-
PEHIIMU ¥ HapyLIeHUH MacCHBHOIO y3HAaBaHUs CIOB ObLIM 3Ha-
4uMO OoJiee BHIPAXKEHBI Y OOIBHBIX 2 TPYIIIBI.

Hapymienus 3putenbHoi namstu (Tabnuua 3) B BUAE CHUXKE-
HHs 00bEMa CO 3HAUUTENLHBIMU HapyLIEHUSMH BOCIIPOU3BE/IE-
HHS KOHQHIYPAlMU 3PUTEIBHBIX CTUMYIIOB, CHIDKEHHE IMPOY-
HOCTH 3pUTENBHBIX CJIEN0B Pa3HOIl CTENEHH BBIPAXKEHHOCTH
THUIUYHBI JUIsl OOJIBIIMHCTBA OOJIBHBIX 2 TPYIIIbI, TOTIA KaK y
O0JIbHBIX | TPYMIIBI OTMEYAETCs, KaK IIPAaBUIIO, HE3HAYUTEIbHOE
CHIDKCHUE 00beMa 3pUTEIbHON mamsaTH. MexXrpynnoBble pas-
JUYMS [0 3TUM MapaMeTpaM UMEIOT BBICOKYIO CTENEeHb J10CTO-
BEPHOCTH.

Tabnuya 1. Pesynemamsl noucka uucen 6 madonuyax [llynome.

ITokazaTensn (B cek). 1 rpynna 2 rpynna
CpenHee BpeMs MOHUCKa 42,41%* 69,14%*
TlokazaTens HEpaBHOMEPHOCTH ITOUCKA 32,38%* 58,13%*

npumenanue: * -mexcepynnosvie oocmosepruie paznuyus npu p<0,05, ** -uesxcepynnosvie docmosepuvie paznuvus npu p<0,01

Tabnuya 2. Xapaxmepucmuxu ciyxo-peueoil namsmu OO0IbHbIX

Ioka3artenu (B 6annax) 1 rpynna 2 rpynna
Cuamxenne oobema 2,09 2,5
[oBbIIeHHAs! TOPMO3UMOCTD CIIEIOB 1,80 2,17
CHIDKEHHE TIPOYHOCTH CIIE/IOB B YCIOBHSAX «ITyCTOM) May3bl 3,44 4,50
CHIKEHHE TIPOYHOCTH CIIE/IOB B YCIOBHSIX HHTEP(PEPEHIINI 8,22%%* 11,72%%*
YpOBEHb perynsaiuu U KOHTPOJIS IpoLiecca BOCIPON3BEACHUS (KOJMUECTBO OMIMOOK Pa3HOTo THIA) 9,78 12,42
KonndecTBo ommoOoK npu NacCCHBHOM y3HABAHUH CIIOB 1,82%%* 3,46%*

npumeuanue: 6ailbHAs OYeHKA MHeCMUYecKux paccmpoucms anano2udno memoouxe 2.1 Cumepnuyxoi [21];
* -meatcepynnosvie docmosephvie paznuuus npu p<0,05, ** -mexcepynnosvie docmosepuvie pazruuus npu p<0,01
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Tabnuya 3. Xapaxmepucmuxu 3pumensHo namsimu OOnbHbIX

IHoxa3zaresu (B 6a/11ax) 1 rpynna 2 rpynna
CHmxenue o0bema 1,24%* 3,08%*
Hapymenune 3anoMuHaHus IPOCTPAHCTBEHHOW KOH(OUTYpAIU CTUMYJIOB 0,84%* 2,75%*
CHIDKEHNE TIPOYHOCTH CIIEI0B B YCIOBUSIX HHTEP(HEPEHINT 0,58 1,96
YpOoBEHb perysaiuu 1 KOHTPOJIS IpoLiecca BOCIPOU3BEACHUS 0,49 1,29

npumeuanue: * - medcepynnogvle docmogepiule paziuyusi npu p<0,05, ** - mescepynnosvie docmosepnvie paznuyus npu p<0,01

Tabnuya 4. Hanuuue u cmenens vipasxcenHocmu (6 6annax) HapyuleHuil npakcuca y 601bHvix ¢ pasuvimu munamvu mederus PC

Hanuuue CreneHb BbIPAKEHHOCTH
CumMnTomMbI

1 rpynna 2 rpynmna 1 rpynna 2 rpynmna
Hapyenust npakcuca mo3sl 26% 55% 0,32%* 0,74*
Hapymennst nepeHoca mo3sl NalbIeB PyKH MPH OTCYTCTBHU 67% 95% 1.22% 1,79%
3PUTETBHOTO KOHTPOIIS
Hapymenus npocTpaHCTBEHHOTO IIpaKcHca 42% 50% 0,61 0,84
Hapy1enust peunpoKHON KOOpJHHALUH PYK 28% 70% 0,41%* 1,0%*
Hapymenus nunamMudeckoro npakcuca 51% 75% 0,61%* 1,11%*

npumeuanue: 8 mabnUYax yKazavl CUMNMOoMbl, Habniodasuuecs oonee yem y 50% 0onbHbIX KAXHCOOU 2pynnbl;
* - docmogepnvie medxcepynnosvie paziudus npu p<0,05; ** - docmoseprvle medxncepynnoguvie pasuyusa npu p<0,01

Tabnuya 5. Hanuuue u cmenens 8bipajceHHOCMu (8 6an1ax) SHOCMUYECKUX pACCmpOonucms

¥ bonvhulx ¢ pasuvimu munamu meuenus PC

Hannume CreneHb BbIPaKEeHHOCTH
CHMOTOMBI
1 rpynna 2 rpynna 1 rpynna 2 rpynna
HapymieHnus olleHKH pUTMUYECKUX NOCIEA0BATEIbHOCTEH 37% 70% 0,54%** 1,26%*
HapynieHnus 3puTenbHO-IpeAMETHOTO-THO3UCA 82% 90% 1,09%* 1,58%
Hapynienus 3puTeiabHO-KOHCTPYKTHBHOM A€ATEIbHOCTH 31% 55% 0,41* 1,05%
Hapy1enust OyKBEeHHOTO THO3HCA 8% 71% 0,09 0,84
Hapymenust TakTHIIEHOTO THO3HCA (IIPOSIBIICHUS JIEPMOATIEKCHH) 2% 21% 0,02%* 0,29*

OOHapy)KeHHbIE MHECTHYECKHME HapyIICHUs y MalleHTOB
1 rpynmnsl IpakTUYECKU KOMIIEHCUPYIOTCS IPU 3allOMUHAHUU
OpPraHU30BAaHHOIO IO CMbICIy Marepuaa. Takas KOMIEHcalus,
Ha (oHe Oosiee rpy00 BBIPAKEHHBIX EPBUYHBIX MHECTHYCCKHUX
paccTpoiicTB, OTCYTCTBYET Y OOJIBIIMHCTBA OOJNBHBIX 2 TPYIIIBL.

KonudecTBeHHBIN 1 KaueCTBEHHbII aHAINU3 HApYLLICHUH IIpaK-
cuca (tabmuua 4) nokasai, 4to y OONBHBIX 1 Tpynmbl mpeoo-
JIaZlal0T HapyLIeHUs Npakcuca I03bl JIETKOW CTENCHU B BUJE
HEJIOBKOCTU JIBMKCHUI NpPH KONMPOBAHUMU I103bl NAJIBLEB C
NIpe/IBAPUTEIbHBIMY IIPOOAMH, y YacTH OOJIBHBIX 2 TPYIIIBI Ha-
OJIIONAIOTCSI TAKXKE yMEPEHHbBIE HAPYIICHUS B BUJE JIe3aBTOMa-
TU3aLUU ABUKECHUN C CHHKUHE3UAMHU.

V GonplMHCTBA OOJIBHBIX | TPYIIIBI M MPAKTHYECKU Y BCEX
OOJIBHBIX 2 TPYMIBI ONPEACISIOTCS HAPYIICHUS MPU MEPeHO-
ce I03bl NaJIbLEB C OJHOM PYKHM Ha JIPYryro NpH OTCYTCTBUH
3PUTEIILHOIO KOHTPOJISL: JIerkue (enuHuuHble ommoku) y 30%
6onbHBIX 1 Tpynmbsl Uy 50% GONBHBIX 2 TPYIIIBI, YMEPEHHbIS
—y 19% nauuenToB 1 rpynnst 1y 15% OGONBHBIX 2 TpyIIIHL,
rpyObie (BO BCeX MPEATIOKEHHBIX npobax) —y 18% GompHbIX 1
rpynnsl 1y 30% GonbHbIX 2 rpynibl. HapyiieHns BEIOJIHEHHS
NpoOBI Ha PELMIPOKHYIO KOOPIMHALMIO C OTCTaBAaHUEM JICBOM
PYKH WM B BHJAE €IMHHUYHBIX IepceBepanuii Ha BpabarbiBae-
MOCTHU WJIM UCTOLLCHUY BBIABICHBI y 26% MalUueHToB 1 rpymmsl
n 50% GoNBHBIX 2 rpymIsl, TpyOble, B BUjIe HEKOPPUTHPYEMOM
H30JIMPOBAaHHOCTU WJIM II€PCEBEPATOPHOCTH ABMXKEHUM —y 1%
6onbHBIX 1 Tpymmbsl U 15% GonbHBIX 2 Tpynnbl (IIPH BHICOKON
CTENEHH JOCTOBEPHOCTH MEKIPYINOBBIX pasziauuuii). Hapy-

© GMN

LIEHUs] NPOCTPAHCTBEHHOIO Ipakcuca y OOJbHBIX 1 IpymIbl
ObUIH, KaK MPaBWIO, B BUAE CAMHUYHBIX OLIMOOK IPU BBIIOJ-
HEHUM MEePEeKPecTHHIX 1Mpob Xo1a, KOTopble KOPPUTHPOBAIUCH
CaMOCTOSITENIFHO; Y YacTH OOJBHBIX 2 TPYIIIBI, IOMUMO 3TOTO,
HaOJIIOIINCh YMEPEHHBIE PACCTPOMCTBA B BHJE 3€PKaIBbHOCTH
B IIEPEKPECTHBIX U JIBYPYYHBIX IIpobax Xsna. Hapymenus Boc-
MPOU3BEICHNSI CEPHI JIBIXKCHUH C TIEPEKIIIOUYCHUEM Y OOIbHBIX
obenx rpynm yamie Jierkue (y 44% GonbHbix 1 rpynmst 1 45%
OOJIBHBIX 2 TPyYIIIbI) WK yMepeHHble (y 7% O0NbHBIX 1 rpymITb!
1 30% GONBHBIX 2 TPYIIIBI) B BUJC HEKOTOPOU 3aME/JICHHOCTH,
JIe3aBTOMaTU3alU1, SAMHUYHBIX 3JIEMEHTAPHBIX I1€pPCeBepaLiid,
YIIPOIICHUH MTporpaMMBbl Ha dTanax BpabaThIBAEMOCTH WIIH HC-
TOIIEHHMs, JIMOO NPU HEPEeKIIOUEeHUH Ha JPYTyI0 IPOrpamMMy
(TIpH BBICOKOH CTENEHU 3HAYMMOCTU MEKIPYIIIOBBIX pa3inuuii
[0 DTOMY IIOKA3aTeJio0) CBS3aHBI, IO-BHIMMOMY, C PacCTpOii-
CTBaMM BHHMAaHUSI ¥ NaMsTH, T.K. Y OOJBIIMHCTBA OOJBHBIX
OTCYTCTBOBAJIM HAPYILEHUs JUHAMHUYECKOIO paKcuca Ipu Bbl-
MOJIHEHWH JIBUTATeIIbHBIX IIPOrPaMM IO 3pUTEILHOMY 00pasILy.

VY 00cienoBaHHBIX HAMU OOJIBHBIX OIPECISIINCH PAa3INIHbIe
THOCTHYECKHE paccTpoiicTBa (Tabmuia 5).

Jlerkue HapyIieHUs! OLEHKM PUTMUYECKUX IOCIICOBATEIILHO-
CTell Ha CIIyX IIpU NPAaBUILHOM JIBUI'ATEIbHOM BOCIIPOU3BEICHUU
10 00pasity BeIBICHBI Y 26% OONbHBIX 1 TpyIibl u 25% OONBHBIX
2 rpymibl, ymMmepeHHsie — Y 11% GonmbHbIX 1 rpymmst u 35% 6051b-
HBIX 2 rpymisl, 10% manmeHToB 2 rpymibl OTMEYaInch rpyobie
HEKOpPUTHpyeMble HapyLLEHUs IIPU BBICOKON CTENEHU JA0CTOBEp-
HOCTU MEXTPYIIIOBBIX PA3INUUiA 110 3TOMY [10Ka3aTelI0.
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Hapyienust 3puTenbHO-IIPEIMETHOTO BOCHPHATHS Xapak-
TEPHBI NPAKTUYECKH JUTs BceX OONIBHBIX, Yallle JIETKUE, B BUJIE
TPYIHOCTEH y3HaBaHMs 3alllyMJICHHBIX H300pakeHHil M M30-
OpakeHUH C HEOCTAIOIUMH NpU3HaKamMu — y 60% GosbHBIX 1
rpynnsl Uy 38% OGONBHBIX 2 IPYIIIBI; YMEPEHHbIC HApYIICHUS
B BUJIC 3aMeJICHHs aKTa MICHTH(UKALMHY, 3aTPyJAHEHUSI, JaXe
JI0 HEBO3MO)KHOCTH Y3HABaHMs «3aIIYMJICHHBIX» MPEIMETHBIX
M300paKeHUH, N300paKEHUI ¢ HEAOCTAIOUIMMU IPU3HAKAMH,
3aUEpPKHYTHIX, HAJIOKEHHBIX — Y 22% O0NMbHBIX 1 TpyNNbl Uy
52% O©OBHBIX 2 TPYIIIIBL.

PaccrpolicTBa 3puTEIBHO-IIPOCTPAHCTBEHHOIO I'HO3UCA HE-
TUIWYHBI 17151 OONBHBIX YKa3aHHbBIX rpymi (Habmogamucs y 31%
nauueHToB 1 rpynmnsl 1y 40% G0bHBIX 2 IpymIbl), B TO Bpe-
Msl KaK HapyLIeHHs 3pPUTEIbHO-KOHCTPYKTUBHOM JEsATeIbHOCTH
ObLIM 3HAUMMO 00Jee BBIPAXKEHBI y OONBHBIX 2 IPYIIbL TaK,
YMEpEeHHbIEC TPOSIBICHHUS KOHCTPYKTUBHOM JNCIIPAKCHU B BHIC
HapyLIeHUH pucoBanus 6e3 00pasiia BbIIBICHO Y 9% GONbHBIX 1
rpynnsl 1y 15% 605bHBIX 2 IpyIIIbL, IPyOble HAPYLLICHUS 3TOTO
Tuna —y 15% GonbHBIX 2 rpymniibl, JErKUe B BUAE HAPYLICHUH
KOIMPOBaHMs C «reperrdpoBkoid» - y 22% nanueHtos 1rpyn-
bl 1y 25% MalueHToB 2 Ipymbl.

Hapymenns 6ykBeHHOTr0 rHO3KCA, B BUE JIETKUX HAapyLICHUH
y3HABaHUs 3alIyMIICHHBIX OyKB, MPAKTUYECKH OTCYTCTBYIOT Y
OONBHBIX | TPYMNIbBI, OHAKO MX MOXXHO CUUTATh TUIHYHBIMU
Ut OonbHBIX 2 rpynmsl. PaceTpoiicTBa TaKTWIIBHOTO THO3MCA
B BH/IC JICTKUX HPOSIBICHUH IEPMOAJICKCUH HE XapaKTEePHBbI JUIs
OoNBHBIX | TpymITbl, OfHAKO HAOMIOAAIOTCS y OONBHBIX 2 IPyI-
B! (IIPEUMYILECTBEHHO CIICBA).

Hapymennss cuMysibTaHHOTO M CYKLECCUBHOIO THO3MCA B
BUJIC MMITYJIbCHBHOCTH U ()PAarMEHTAPHOCTH MPU BOCHPHSITHH
CIOXKETHBIX KapTHH U MX CEPHH, YTO MPUBOAUT K HEIIOHUMAHHIO
UX CMBbICJIa, OTMEYAIOTCsI TOIbKO Y 9% ManueHToB 1 rpynmsl 1y
32% nanueHToB 2 rpyImbl.

VY wactu 00cnenoBaHHbIX OOJIBHBIX HAOJNIOANUCH JIETKHUE
nposiBienust dpdepeHTHoi MOTopHOH adazuu B BHIE TPYIHO-
CTel MPOroBapUBaHUs CKOPOrOBOPOK; IPOSBICHUS CeMaHTH4e-
cKoif ada3uu B BHJE HapyLICHUH MOHMMAHUs CPaBHUTEIIBHBIX,
MUHBEPTUPOBAHHBIX MAJEKHBIX, HNPOCTPAHCTBEHHBIX U aTpPH-
OyTHBHBIX PEYCBBIX KOHCTPYKLMH Pa3HOil CTENEHH BBIPaXKEeH-
HOCTH OBUTH THHOMYHBIME Ut 26% GonbHbIX 1 rpymmsl 1 43%
OOJIBHBIX 2 TPYMIIbI, YMEPEHHbIEC HAPYIICHUS TAKOTO poja — JUls
13% nauunenros 1 rpynns! 1 19% nanueHToB 2 rpymniisl, rpyobie
— nist 10% GonbHBIX 2 rpynmnsl. JJoCTOBEpHbIE MEKIPYNIOBbIE
pa3nuyus Mo 3TUM IOKa3aTelsM OTCYTCTBYIOT (Tabnuna 6).

IIpy BBIMOJIHEHUN CEPUKHBIX CUETHBIX OINEpalMid Mpolece
cueTta ObLJI 3aMeJUIeH, 4YaCTO COMPOBOXK/IAJICS IPOrOBapUBAHKEM,
OOJIbHBIE JIOMYCKAIHM OLIMOKK B IMHHUIIAX MPH MEpexo/ie Yepes3
JIECATOK U yTepHU ACCATKOB, pu 3ToM 20% OOJBHBIX 2 TPYIIIbI
1 7% OONBHBIX | FPYIITBI HE CMOIIN BBIOJHUTH 9TO 33aHHE.

Jnst GonmbIIMHCTBA OOCIEIOBAHHBIX HaMU OOJIBHBIX Hapy-
IIEHUS] TIPOrPaMMHUPOBAHUSI MHTEIUICKTYAIbHOM JesSTeIbHOCTH
He ObUIM TUNHUYHBIMH. V30MpaTesbHOCTh MHTEIIEKTYaIbHBIX
nporeccoB Obuta HapymieHa y 25% 0omibHbIX 1 rpynmsl U 46%
OONIBHBIX 2 TpymIbl. Bo3aMoXHOCTH pelieHust 3a1a4 Oblia 1moj-
HOCTBIO coxpaHeHa y 40% mnauumentoB 1 rpymisl 1 25% 60i1b-
HbIX 2 rpymimsl, eme 20% 6onbHbIx 1 rpynmst 1 21% 007IbHBIX

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

2 IpyMIIbl MOIVIM PELINTD 3a/1a4y MOCIIE JOMOIHUTEIbHBIX pa3b-
SICHEHUH YCJIOBHUSI. Y OCTaJbHBIX MPOLIECC PELICHHMs 3a/1a4 ObLI
3aMEHEH MMITYJIbCUBHBIMU ACHCTBUAMH C YHCIAMU YCIOBHS
WM peain3alyeil HHepTHOTo cTepeoTuna npu HeddeKTuBHO-
CTH NOMOIIH. MeXIPpyIIOBbIe Pa3Inyusl O ATUM IapameTpam
HEJIOCTOBEPHBI.

Pe3ynbrarsl IpOBEICHHOTO UCCIEA0BAHNUS [T0KA3aJIH, YTO IS
Bcex o0cienoBaHHbIX O0sbHBIX PC, XapakTepHbl aCTCHUYECKHE
MPOSIBJICHUS 3aMEUICHHOCTh 00paboTKH MH(OpMAIIUK, HEpaB-
HOMEpHasl MPOIYKTHBHOCTh PabOThI, HECTOMKOCTh BHUMAaHUS,
HCTOIIAEMOCTbh, HAPYIICHHUS TEKYIIEro KOHTPOJIS IIPU BBIIIOTHE-
HHU JIBUTATEIbHBIX U KOTHUTHBHBIX IIPOTPaMM, KOTOPBIC 3HAUH-
MO 0OoJjiee BbIpaKCHHbIE ObUIH y OOJIBHBIX C HMPOrPEIUEHTHBIM
tunoM teueHus: PC, 4To coracyercst ¢ JaHHBIMH MHOTOYHCIICH-
HBIX MNpenbymux uccieposanuit [1,4,5,7,9,10,12,16,23,24].
ITomMumo 3TOrO, HaMH MOKAa3aHO, YTO Y OOJIBHBIX C HMPOrpeAu-
SHTHBIM THIIOM TEUCHHMSI, KaK IIPABUIIO, OTMEUAETCSI TIOCTOSTHHOE
HaJeHue NPOJYKTUBHOCTH B X07ie pabOThI B OTJIMYHME OT HepaB-
HOMEPHOH MPOIYKTUBHOCTH (C MIMKAMH M CIajaMK) y OOJIbHBIX
C PEMHUTHUPYIOIIIM THUIIOM.

Hamu noka3zaHo, 4To CHMXKEHHE NPOLYKTUBHOCTHU CIIyXO-pe-
YEBOM MaMsTH, ONHCAHHOE paHee KaK THIUYHOE VIS TalieH-
toB ¢ PC [9,10,13,14, 23,24], onpenensiercs CHUKECHUEM 00b-
€Ma 3aIllOMHUHAaHUS U IPOYHOCTH CJIEAOB B YCIOBUSIX «ILyCTOM»
nay3bl 1 MHTEPQEPEHINH, a TAKKe HAPYLUICHUSIMH PEryJsLuu
nporecca BOCHPOU3BEACHHS 110 TUIy CHH)KSHHUSI U30Upareiib-
HOCTH (¢ HOOOYHBIMH ACCOLMALMSAMH U KOHTAMUHALIMSIMHE) HIIH
B BUJIC TIOBTOPHBIX HA3bIBAaHHMI OIHHUX M TEX JKE CJIOB, HApYILe-
HHSIMH ITACCHBHOTO y3HABaHHs CJIOB U IIPUCYILE BCEM OOJIBHBIM,
OJIHAKO JTOCTOBEPHO OoJiee BBIPAKEHHBIMHU Y OOJIBHBIX C IPO-
IPeIMEHTHBIM TUIIOM TeueHus. CHIKeHHe o0beMa 3pUTeIbHOM
HaMsITH, HapyLICHHs 3allOMHHAHMSI HPOCTPAHCTBEHHOW KOH-
(burypayu 3puTeNIbHBIX CTUMYJIOB, HAPYIICHUS 3alIOMUHAHHS
cepuil IBIDKCHUI JTOCTOBEpHO Ooliee BBIPAXKEHBI y OOJIBHBIX C
HPOrPEMEHTHBIM THIIOM TeueHus: PC, T.e. y 3THX NalueHTOB
MHECTHYECKHE PacCTPOiicTBa IPHOOPETAIOT MOAIbHO-HECTICI-
nduyeckuii xapakrep. BpIsiBIeHHOE HaMU HapylIEHHE CIIO-
COOHOCTH HCHOJIB30BaHUSI PA3INYHBIX CHOCOOOB CMBICIOBOM
00paboTku 3anoMuHaeMoi HH(OpPMaIUK, XapakTepHOEe JIs
6obHBIX ¢ porpeccupytonmm PC, cyIiecTBeHHO CHIKAET (-
(eKTUBHOCTH 3aIIOMHHAHUS, T.K. TIPEISITCTBYET (POPMUPOBAHHIO
KOMIIEHCATOPHBIX CTPATEeruii 3ay4nBaHUs MaTepuaa.

Hapymiennst MexnonayniapHOro mepeHoca JIBUTaTelIbHBIX
(pu HEOOXOIUMOCTH PELMIPOKHON KOOPAMHALUK JIBHKCHUM
PYK) M CEHCOPHBIX - COMAaTOCEHCOPHBIX, CIYXOBBIX U TAKTHIIb-
HBIX, CTUMYJIOB OBUTH XapaKTepHbI B 3HAYMMO OOJbILEH cTere-
HH /17151 OOJIBHBIX C IPOrPEAUSHTHBIM THIIOM TeueHus PC.

VY OonbimHcTBa O0nbHBIX PC  0OHapy)KeHbl HapyLICHHs
CIIOKHBIX (POPM 3PUTEIBHO-IIPEAMETHOTO THO3MCa (3aMelie-
HHE, 3aTPyJHEHUE BIUIOTH 0 HEBO3MOXHOCTU Y3HABaHUSA «3a-
IIYMJICHBIX» HPEIMETHBIX M300paXeHUI MM M300pakeHul ¢
HEJIOCTAIOIUMK TPU3HAKAMU); IPOSIBICHUS CEMaHTHUYECKOM
adazuu B BUJE HApyLICHHH MOHMMAHUs CPABHHUTEIbHBIX, WH-
BEPTUPOBAHHBIX Ma/ISKHBIX, IIPOCTPAHCTBEHHBIX U aTPHOYTHB-
HBIX PEYEBBIX KOHCTPYKLHMH pa3HOM CTENEHH BBIPaKEHHOCTH;
HApYyLICHUs] CYCTHBIX OINepanuil. AHAIOTHMYHBIC TPOSIBICHHS

Tabnuya 6. Hanuuue u cmenens 8blpajdceHHOCU (8 0ALIAX) peyesbix paccmpolicms y O0IbHBIX ¢ pasuvlmu munamu meyverus PC

Hamnumue CreneHb BbIPaKEeHHOCTH
CuMITOMBI
1 rpynna 2 rpynna 1 rpynna 2 rpynmna
DddepentHas MmoTopHas adazus 40% 52% 0,48 0,58
CemanTtudeckas adasust 71% 72% 0,82 1,16
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KOTHUTHBHOTO Jeduira ObIIM ONMUCaHbl B paboTax APYyrux
asropos [1,4,5,7,9,10,12,16,23,24]. BeisBieHo, 4TO i OOJb-
HBIX C IIPOTPEIUEHTHBIM THUIlOM TeueHus PC XxapakTepHbl 3Ha-
yuMo 0oJiee BbIPAKEHHbIC HAPYILICHUS 3allOMUHAHUS IPOCTPAH-
CTBEHHOW KOH(UIypalUH 3pUTEIbHBIX CTHUMYIIOB, HApYyLICHHS
3pUTEIbHO-KOHCTPYKTUBHON J€ATENIbHOCTH (pucoBaHus 0e3
obpasiia U KONMpPOBaHMS C «IepeiudpoBKoii»). Takoi cum-
HNTOMOKOMIUIEKC ONpeesieTcs HeJOCTaTOYHOCTBIO CUMYJIBTaH-
HOTO (haKTOpa OpraHU3aIMU ICUXUYCCKON JeaTeNbHOCTH. [Ipu
3TOM y MAIMEHTOB ¢ nporpeccupyoumM PC Obuln BBIABICHBI
3aTPyAHCHUS NIPU PEILICHUNU 3aJa4 U3-3a CIOKHOCTEH OopueHTa-
IIUM B CTPYKTYpE YCJIOBHS U IIPEACTABICHUS MPEAMETHOH cu-
Tyaluy 3a/a4d, T.€. y HUX OIHMCAHHBIC HApYIIEHHUs NPUBOIAT K
Oosee MI0OATIBHBIM HAPYIICHUSM aHAJTUTHKO-CHHTETHYECKOM
JSSITEIbHOCTH Mo3ra. [Ipr 3TOM He 00HApYKEHO TPYOBIX Iep-
BUYHBIX HapyIIEHUH NPOrpaMMUPOBAHUS U PETYIALUU IICUXU-
YeCKOU AeATeNIbHOCTH y OO0JIbILEH YacTH HCCIEI0BAHHBIX HAMU
nanreHToB COXpaHHOCTh 3THUX MPOIECCOB 00ECIEUUBACT M-
POKHE BO3MOXKHOCTH KOMIICHCALIUU KOTHUTUBHBIX PaccTpOMCTB
3a CUeT MepecTpoiiky QyHKIMOHAIBHBIX CHCTEM MO3ra, odecrie-
YHBAIOLINX PEATU3ALMIO TOI MM MHOM NCHXUYecKor QyHKINH,
HOCPEICTBOM Pa3pabOTKH CIELHaTbHBIX WHIUBUAYAJIbHO OPH-
SHTHPOBAHHBIX 00YYAIOLIMX IPOrPAMM.

AHanmu3 pes3ynbTaToB IMPOBEICHHOIO MCCIICIOBAHUS I103BO-
JIUJI BBISIBUTH OOLIME XapaKTEPUCTHKN HEHPOIICHXOJI0THUECKOTO
CHHIpOMa y OOJIBHBIX C pa3HbIMM Tunamu Tedenus PC, B yact-
HOCTH aCTEHHYECKUE IMPOSBICHHS; HAPYILCHUs IIPOIXYKTUBHOCTH
CIIyXO-pEUeBOM MaMSTH M3-32 CHIKCHHsI 00beMa 3allOMHHAHMS,
IaTOJIOTMYECKOH TOPMOZUMOCTH CJIEJIOB, HAPYIICHUI peryysiuu
npolecca BOCIPOU3BEICHUS;, CHIKEHHE 00beMa 3pUTEIILHOM Ta-
MSITH; HapyLLIEHHS MEXKIIONYIIApHOTO IEPEHOCa COMATOCEHCOPHOM
MH(POPMALMK; HAPYILCHHS CIIOKHBIX ()OPM 3pUTEILHO-TIPEIMET-
HOTO THO3HCA, IIPOSIBIICHHS] CEMaHTHYECKOM adasuul.

VY G0sBbHBIX € IPOrpeaueHTHbIM TUIioM TedeHus PC orMeua-
IOTCSl 3HAUMMO OOJIbIIasi CTENEHb BBIPAKCHHOCTH YKa3aHHBIX
BBILIE PACCTPONCTB U OIPE/ICIEHHbIE KaueCTBEHHBIE 0COOEHHO-
cTH: GoJiee MMPOKHUH CIIEKTP MHECTHYECKUX HapYILICHU; HAJU-
YHe PACCTPONUCTB IPaKCHUCa O3Bl ¥ PELMIIPOKHON KOOPAUHALUH
JBIDKCHUH PyK; HAJIMUUE HAPYIIEHUH OLIEHKH PUTMHYECKUX I10-
CJIeZI0BATEJILHOCTEH Ha CiIyX; HaJIU4He PacCTPOMCTB 3pUTENb-
HO-KOHCTPYKTHUBHOW J€ATEIbHOCTH, HApyLIEHHE CIHOCOOHOCTH
UCIIONB30BAHUS PA3JIMYHBIX CIOCOOOB CMBICIOBON 00pabOTKH
3anomMuHaemMoil uHpopmaryy. KyMmynsaTuBHbI 3(dekT 3Tux
HapyLIEHUH MOXKET IIPUBOJAUTH K HEOCTATOUHOCTH aHAJIUTUKO-
CHUHTETHYECKOM AeATeIbHOCTH MO3ra B IIEJIOM,

IIpoBeneHHBII aHAIN3 TO3BOJISIET BBIACIUTD (BAKTOPHI, OIpe-
JeNIAIOIUE CTPYKTYPY HEHpPONCHUXOJIOTHYECKOTO0 CHHApOMaA Yy
obenx Kareropuii OONBHBIX: (AKTOP AKTUBALMH, CBS3AHHBII C
paboToii Hecrenn(pUIeCKUX CHCTEM MO3ra Ha BCEX YPOBHSX
OpraHu3allly, BKIIOYas Meanuodas3aibHble OTAENbI JOOHBIX J10-
Jieit Mo3ra, pakTop CHMYJIBTAaHHOW OpPraHMU3aIlMy MCUXUYECKON
JeATeIBHOCTH, OOYCIIOBICHHBIH (yHKIMOHUPOBAHUEM TEMEH-
HO-BHCOYHBIX OTAEJIOB KOPbI OOJIBIINX MOJYIIApUN U UX CBS-
3eif ¢ pa3IMYHBIMU KOPKOBBIMU U ITOJKOPKOBBIMU CTPYKTypaMH,
(haKTOp MEKITOTYIIAPHOTO B3aUMOJICHCTBUS, OTPaKAIOIIHUil Jie-
ATEJILHOCTh IEPeTHUX U CPEIHUX OTAEIOB MO30JIUCTOrO Tela .
KayecTBeHHbIE pa3inyusi MEXKIYy IpyNiaMu OOJBHBIX U HEKO-
TOpbIC UHIUBHYaIbHbIC XapAKTEPUCTUKU HEHPOIICUXOJIOrUYe-
CKUX CHHJPOMOB OIPEACIISIOTCS BECOM KaKA0ro U3 (hakTopoB
(cTeneHpl0 AMCYHKLHMN) ¥ X PA3IMUHBIM BIMSHHEM Ha (op-
MHPOBaHHE CTPYKTYpPbl HApYyLICHUM.

Pesynprarsl uccienoBaHMS HMMEIOT BaXXHOE 3HAYCHHUE I
paHHEero Mporuo3a 0CoOEHHOCTEH U CTEIIeHH KOTHUTHBHOTO JIe-
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($unMTa ¥ CBOEBPEMEHHON OpraHMU3aluy Je4eOHbIX H peaduiu-
TAIMOHHBIX MEPOIPHSTHHA.

BeiBonbl. 1. Onpezenensl o0me XapakTepUCTUKH HEHpOTII-
CHXOJIOTUUECKHX CHHAPOMOB y OOJBHBIX C Pa3HBIMU THUIIAMH
Teyenust PC: acTeHHUeCKHe MPOSIBICHHS; OIIPe/ie/ICHHbIE Hapy-
IIEHU CIIyXO-pEeUueBOil MaMsATH; CHUXKEHUE 00beMa 3pUTEIbHON
IaMATH; HapyLICHUs MEXIOIYIIapHOIo MEePEeHoca COMAaTOCEH-
COpHOM MH(pOPMAIMHN; HAPYLICHHS CIIOKHBIX (POPM 3PUTEIILHO-
IPEMETHOTO THO3MCA; IPOSIBJICHHSI CEMaHTHYECKOiT adaszui.

2. Jlns mporpeaueHtHoro tuma TedeHuss PC xapakrepHa
3HAYMMO OOJIbIIASI CTENEeHb BBIPAYKEHHOCTH YKA3aHHBIX BBILIE
paccTpOUCTB, a TaKXKe OIMpEICICHHbIC KauyeCTBEHHBbIE OCOOCH-
HOCTH: MOJIaJIbHO-HeCHCIM(PUUESCKUI XapakTep MHECTHYECKHUX
PaccTPOICTB; HAJIMYME HAPYLICHUI MEXIOIYLIapHOIO MepeHoca
JIBUTATENIbHOM MH(pOPMALMK; HAIUYKE HAPYIICHUH OLICHKH PHUT-
MHYECKHX I0CJICIOBATEILBHOCTEH Ha CIyX; HaIUYUe PacCTPOHCTB
3pUTEIbHO-KOHCTPYKTHBHOM JEATEIbHOCTH; HapyILLEHHE CIIoco0-
HOCTH HCIIOJIb30BAHMST PA3IMYHBIX CIIOCOOOB CMBICIIOBOIT 00pa-
60TKH 3aroMuHaeMoit nHpopmaru. KymysiTuBHbIH 3¢dexT aTrx
HapyLICHN MOXET MPUBOAWUTH K HEIOCTAaTOYHOCTH aHAIUTHKO-
CHHTETUYECKOH ASSTEIbHOCTU MO3T'a B LIEJIOM.

3. Beigesens! Tpu (akropa Onpenessoe CTpyKTypy Heil-
POIICHUXOJIOTMYECKOTO CHHAPOMA Y OOJIBHBIX KaK C PELIHBHU-
PYIOLMM TaK W C MPOTPEIUEHTHBIM TEYEHHEM PACCESHHOIO
CKJIepo3a: GaKkTop aKTHBHUPYIOIICH HECTICIU(PHUCCKON CHCTEMBI
Mo3ra, (haKkTop CHMYJIBTAHHOW OpPTaHM3aluH ICHXUYCCKOM J1es-
TEJILHOCTH M (haTop MEKITOIYIIAPHOTO B3auMoieicTBysL., Kaue-
CTBEHHBIC PA3IMYUS MKy TPyNIaMH OOIbHBIX ONPEIEIISIIOTCS
CTENEHBIO (DYHKIMOHAIBHOTO HAPYIICHHs KaKI0ro u3 (akro-
POB H MX Pa3IMYHBIM BIMSHHEM Ha (OPMHUPOBAHHUE CTPYKTYPBI
HapyIICHUH.
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SUMMARY

NEUROPSYCHOLOGICAL ANALYSIS OF DISORDERS
OF HIGHER MENTAL FUNCTIONS IN PATIENTS WITH
DIFFERENT TYPES OF MULTIPLE SCLEROSIS

Pryvalova N., Negreba T., Sukhorukov V., Bovt Y.,
Zabrodina L.

State Institution “Institute of Neurology, Psychiatry and Narcol-
ogy of the NAMS of Ukraine”, Kharkiv, Ukraine

Patients with RR (n=45) and SP (n=24) types of multiple

sclerosis (MS) were analyzed using original Luria neuropsy-
chological battery. On the basis of the results obtained, the
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general characteristics of neuropsychological syndromes were
determined: asthenic manifestations; certain violations of the
auditory-speech memory; decreased visual memory; disor-
ders of interhemispheric somatosensory transfer; violations of
the simultaneous factor of the mental activity organization. It
is shown that the progressive type of MS is characterized by a
significantly greater degree of severity of the above disorders,
as well as their certain qualitative features: a wider range of
mnestic disorders; the presence of disturbances in the interhemi-
spheric transfer of motor information; the presence of violations
of the assessment of rhythmic sequences by ear; the presence of
visual-constructive activity disorders. The factors that determine
the neuropsychological syndrome structure in both categories of
patients include: the activation factor associated with the work
of nonspecific brain systems at all levels of organization, the
factor of the simultaneous organization of mental activity asso-
ciated with the work of the parietotemporal-occipital parts of the
cerebral cortex, the factor of interhemispheric interaction. The
qualitative differences between the groups of patients consist in
the different influence of these factors on the formation of the
structure of disorders.

Keywords: multiple sclerosis, neuropsychological examina-
tion, higher mental functions disorders.

PE3IOME

HEMPOIICUXOJOTMYECKHUI  AHAJIU3  HAPY-
INEHUA BBICIIAX MCUXUYECKHUX ®YHKIHUN V¥
BOJIbHBIX C PASHBIMU THUIIAMU TEYEHUS PAC-
CESIHHOI'O CKJIEPO3A

IIpuBasosa H.H., Herpeda T.B., Cyxopyxos B.B.,
boer 10.B., 3a6poauna JLII.

I'Y «HMucmumym nesponozuu, ncuxuampuu u napkonoeuu Ha-
YUOHATLHOU arademMu MeOUYUuHCKUX Hayk Ypaunvly, Xapvkos,
Vipauna

Llenp uccnenoBaHusi - ONpeleeHUue CTPYKTYPbl HEHpoI-
CUXOJIOTUYCCKUX CUHAPOMOB Yy 0OJBHBIX C Pa3sHbIMU TUIIAMHU
TEUCHHS PACCESIHHOTO CKJIEPO3a U OONIUX U CHEHUPUICCKUX
(dakTopoB, 00YCIOBIMBAIOMIMX ATH CHHIPOMBI aisi Oonee
TOYHOIl IMAarHOCTHKH M MPOTHO3a U Pa3pabdOTKU KOMILIEKC-
HBIX MHAUBUAYAJIBHO OPUEHTHUPOBAHHBIX MNPOrpaMM KOI'HHU-
THUBHOW peaduiiuTaiuu.

Ha ocHOBaHWM MOJNYYEHHBIX PE3yJBTATOB ONpPEACNICHbI 00-
M XapaKTePUCTUKH HEHPONCHUXOIOrMYECKUX CHHAPOMOB:
ACTCHUYCCKUE IPOSABIICHUSA; ONPEACIICHHBIC HApYUICHUS CIIy-
XO-pEeUYeBOi MaMATH; CHIDKCHHE O0beMa 3pUTENIbHOM MamsTu;
HapyLICHUs] MEXIIOIYLIAPHOTO IepeHOca COMAaTOCEHCOPHOM
uH(OpPMALIUK; HAPYIICHNUs] CUMYJIBTAaHHOTO (haKTOpa OpraHu3a-
LU TICUXUYECKoil aestenbHocTH. [TokasaHo, 4To 11t mporpe-
JMEHTHOIO THIIA TEUEHHMSI PACCESHHOIO CKJIepo3a XapakTepHa
3HAa4YMMO 60J'lbIJ_la$[ CTCICHb BBIPAXKCHHOCTH YKa3aHHBIX BBIIIEC
HapyLICHU, a TAK)Ke UX OIpe/ieIeHHbIe KaueCTBEHHbBIE 0COOCH-
HOCTH: Oojiee IIMPOKHMH CIIEKTP MHECTHYECKHUX PACCTPOUCTB;
HaJM4Me HapyIISHUI MEXITOIyIIapHOTO MepeHoca JBUraTelb-
HOIT HH(OpPMAIMH; HAIMYHE HAPYLICHUH OLEHKH PUTMHYECKUX
HOCJIE/IOBATEIbHOCTEH Ha CIIYX U PacCTPOIMCTB 3pUTEIIbHO-KOH-
CTPYKTHBHOH gestenbHOcTH. K akTopam, ompenensiomum
CTPYKTYpy HEHPOINCHXOJIOIMYECKOT0 CHHAPOMa Y 00eUX Kare-
ropuil OOJILHBIX, OTHOCSTCS: (haKTOp aKTHBALWH, CBSI3aHHBIH
¢ paboroii HecrerM(UISCKUX CHCTEM MO3ra Ha BCEX YPOBHSIX
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opranu3anuy, (GpakTop CHUMYJIbTAHHOW OpraHU3alMK HCHXU-
YECKOU JCSITCIIbHOCTH, CBSI3aHHBIH ¢ pabOTON TEMEHHO-BH-
COYHO-3aTBUIOYHBIX OT/AEIOB KOPHI OONBIIMX MOJYyLIApHi,
(bakTop MexIosymapHoro B3aumo/eiicteus. KadecTBeHHble
pasiauuusi MeXJy TrpynnaMu OOJbHBIX 3aKJIIOYArOTCs B pas-
JIMYHOM BIIMSIHUM yKa3aHHBIX (aKkTOpoB Ha (HOpMHpPOBaHUE
CTPYKTYPbI HapyIlIEHHH.
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PATHOGENETIC FEATURES OF COMORBIDITY OF PRIMARY OSTEOARTHRITIS
AND DISEASES WITH EXOCRINE PANCREATIC INSUFFICIENCY

Halabitska 1., Babinets L., Kotsaba Y.

1. Horbachevsky Ternopil National Medical University, Ukraine

Osteoarthritis (OA) is one of the most common chronic
diseases of the joints, which is characterized by a progressive
course, deformity of the joints, loss of their functions, and dete-
rioration of the quality of life of patients [1-5]. This pathology
is diagnosed in about 15% of the world’s population, of which
65% of patients are over 60 years old [2-5]. OA refers to dis-
eases with a high level of comorbidity [4,5]. One of the most
common comorbid conditions in OA is lesions of the digestive
system, which are accompanied by exocrine pancreatic insuffi-
ciency (EPI) [4,5,9]. EPI can be both a consequence of comorbid
nosologies and the result of long-term treatment of primary OA
with drugs that have a toxic effect on the organs of the gastroin-
testinal tract [4-9]. A special pathogenetic link in the progression
© GMN

of primary OA and gastroenterological diseases accompanied by
EPI is the activation of the kallikrein-kinin system [6,8], which
plays an extremely important role in the regulation of vascular
tone, diuresis, inflammation, coagulation, and reception 10]. Its
biologically active components are polypeptide hormones - bra-
dykinin and kalidin [8,10]. This system is one of the key cascade
proteolytic systems of blood plasma, which together with the
renin-angiotensin system, complement, and blood clotting sys-
tem is involved in the regulation of some basic body functions:
blood pressure maintenance, antigenic compatibility, and hemo-
stasis [6,8,10]. The course of primary OA has extremely com-
plex pathogenetic mechanisms, especially under conditions of
comorbidity [9-14]. The influence of the kallikrein-kinin system
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on the course of primary OA under conditions of comorbidity
with gastroenterological nosologies accompanied by EPI needs
in-depth study in order to influence this pathogenetic link by
correcting its parameters.

The aim of the study - to study the pathogenetic effects of ac-
tivation of the kallikrein-kinin system on the course of primary
OA under conditions of comorbidity with gastroenterological
diseases accompanied by EPI.

Material and methods. We examined 229 patients with pri-
mary OA in comorbidity with EPI at diseases of the gastrointes-
tinal tract without exacerbation: chronic pancreatitis (CP), chronic
non-stone cholecystitis, functional diseases of the gallbladder and
biliary system, chronic gastroduodenitis. The mean age of patients
was (58.43+6.76) years (from 27 to 78 years); there were 118 wom-
en (51.53%) and 111 men (48.47%). The control group consisted of
30 healthy people. Exclusion criteria were cancer, acute, and exac-
erbation of chronic pathologies of vital organs, severe diabetes mel-
litus (DM), type 1 diabetes, active gastric and duodenal ulcers, viral
hepatitis and liver cirrhosis, Crohn’s disease, nonspecific ulcerative
colitis, cystic fibrosis.

The materials of the clinical study were considered at a meet-
ing of the commission of bioethics of the I. Horbachevsky
Ternopil National Medical University Minutes Ne 60 from
01.09.2020. The work was carried out in accordance with the
Code of Ethics of the World Medical Association (Declaration
of Helsinki). All patients signed an information agreement to
participate in the study.

The diagnosis of OA was established on the basis of diagnos-
tic criteria of the International Association for the Study of OA
(Osteoarthritis Research Society International (OARSI) (2019)),
the American Association of Rheumatologists (ACR (2020), and
the European Association of Rheumatologists (European League
Against Rheumatism, EULAR, 2017). Examination of the joints
included examination, palpation, and objective assessment of
pain at rest and on visual-analog scale (VAS) movements. OA
symptoms were also assessed by the WOMAC index (Western
Ontario and McMaster University). Radiological stages of OA
were evaluated according to the classification of J.H. Kellgren
and J.S. Lawrence.

The fecal a-elastase content was determined to assess EPI. Fe-
cal o-elastase was examined by enzyme-linked immunosorbent
assay (ELISA).

Plasma proteolytic activity (PPA) was determined by prot-
amine sulfate hydrolysis. The activity of kallikrein (KK) was
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investigated using a method based on the determination of para-
nitroaniline. Prekalikrein (PKK) was determined by a method
based on the determination of arginine levels. The activity of
al-proteinase inhibitor (a1-PI) and a2-macroglobulin (02-MG)
was determined by a unified spectrophotometric method. De-
termination of kininase-II activity was performed by the Folk
spectrophotometric method.

Patients were divided into 4 groups. The 1st group included
patients who had isolated OA without comorbidity with gastro-
intestinal diseases (n=61), the 2nd group - patients with comor-
bidity of OA and CP (n=55), the 3rd group - patients with OA
and chronic non-stone cholecystitis, functional diseases of the
gallbladder and biliary system (n=57), group 4 - patients with
primary OA and chronic gastroduodenitis (n=56).

The conformity of the distribution of clinical study data to
the law of normal distribution was checked by the Kolmogorov-
Smirnov test. The arithmetic mean and standard error (M+m)
were used to describe the data in the normal distribution. Since
the data obtained as a result of the clinical study had devia-
tions from the normal distribution of the variation series, we
used nonparametric statistical methods to compare groups - the
Mann-Whitney U-test (for independent groups). Pearson’s cor-
relation coefficient (d) was used mainly to analyze the relation-
ship between the two traits in the presence of a normal data distribu-
tion, and in the distribution that was not considered normal - calcu-
lated non-parametric Spearman’s rank correlation coefficient (R).
The correlation coefficient was evaluated according to the generally
accepted criteria: 1<0.3 - weak connection; g=0.3-0.49 moderate;
g =0.5-0.69 - significant; g=0.7-0.89 - strong; r>0.9 - very strong,
close to the functional connection. We used the software and math-
ematical complex for personal computer “Microsoft Exel 2016”
(Microsoft) and computer programs for statistical analysis and data
processing “STATISTICA® 8.0” (StatSoft Inc., USA).

Results and discussion. There was a decrease in fecal
a-elastase in all study groups. The deepest statistically signifi-
cant EPI was observed in the 2nd group, statistically significant-
ly higher level of fecal a-elastase was observed in the 3rd group
compared to the 2nd (p<0.05), but this indicator was statistically
significantly lower compared to 4-th group (p<0.05) (Tab. 1).
EPI in the 1st group could develop against the background of
treatment of primary OA, especially long-term use of nonsteroi-
dal anti-inflammatory and other groups of drugs used to reduce
the intensity of pain and inflammation, as well as for chondro-
protection and chondrostimulation.

Table 1. Integral parameters of EPI and severity of primary OA in comparison groups

Comparison group
Indicator
Control (n=30) | 1st group (n=61) | 2nd group (n=55) | 3rd group (n=57) 4th group (n=56)
84.45+3.11*
79.56+4.72%*
- *k
Fecal a-elastase, 215.745 32 171.3745.65* 67.71+£3.89 p..<0,05 p,,<0,05
ng/g p,,<0,05 ]73<O 05 p,.,<0,05
P55 p, <005
72.49+1.19*
. 75.43+1.65*
+ *
WOMAC index, 2.3840.05 69.67+1.54* 79-91£2.42 p,.<0,05 P4=0.05
total, points p,,<0,05 13 p..<0,05
p,.<0,05 4
23 p,.<0,05

notes: 1. * p<0.05 — statistically significant difference in relation to the control group,;

2.P,, P, P,,— Statistically significant difference of the 2nd, 3rd and 4th groups in relation to the Ist group;
3. p,; P,,— statistically significant difference of the 3rd and 4th groups in relation to the 2nd group;
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4. p, ~statistically significant difference of the 4th group in relation to the Ist group
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Table 2. Indicators of kallikrein-kinin system in OA in comparison groups for comorbid pathology of the digestive system

Comparison group
Indicator
Control (n=30) 1st group (n=61) 2nd group (n=55) 3rd group (n=57) 4th group (n=56)
42.67+0.23*
3
PPA, mmol 41.32+0.34* 49.24+0.58* 47.670.51 p,,<0,05
. 30.41+0.71 p, .<0,05 14
of arginine/(h.1) p,,<0,05 " 0,05 p,.,<0,05
P25~ p,,<0,05
141.34+£2.11%*
147.32+£2.65*
* *
KK, pmol/(min.1) 54124143 137.67+£2.54 152.56+1.43 p.<0,05 p,..<0,05
p,,<0,05 008 p, <005
P25~ p,,<0,05
%
41.56+1.19% 44.43£1.67% 47'3%(}6151
PKK, pmol/(min.l) 74.79+1.89 50.23+1.78* : ) p,,<0,05 Pt
p,,<0,05 ’20.05 p,,<0,05
P>5=% p, ,<0,05
1.63£0.07*
4 *
1.75+0.03* 1.68+0.05 p,,<0,05
a,-PL g/l 1.43+0.02 1.55+0.04* p,,<0,05 1-4
p,,<0,05 3<0 05 p,.,<0,05
P2 p, <0,05
3
0.79+0.02% 0.85+0.04% 0.8%8'82
a,-MG, g/l 1.45+0.02 1.02+0.03* ) ' p,,<0,05 P~
p,,<0,05 005 p,,<0,05
P2~ p,,<0,05
166.54+4.18*
.. .. 164.45+4.76*
- *
Kininase-II act.1V1ty, 271 3841 45 170.6145.23* 154.56+4.98 p. <0,05 p,..<0,05
pmol HA/(min.1) p,,<0,05 13 p,,<0,05
1-2 p273<0’05 34
: p,.,<0,05

notes: 1. * - p<0.05 — statistically significant difference in relation to the control group;
2. P, P, P, Statistically significant difference of the 2nd, 3rd and 4th groups in relation to the st group;
3. p,,» p,,— statistically significant difference of the 3rd and 4th groups in relation to the 2nd group;
4. p, — statistically significant difference of the 4th group in relation to the Ist group

The worst statistically significant course of OA in the studied
groups of patients on the total WOMAC index was observed
in the 2nd group compared with all study groups (p<0.05). In
the third group, the total WOMAC index was statistically sig-
nificantly lower than in the 2nd group, but in comparison with
the 4th group, this indicator was statistically significantly higher
(p<0.05). In the 1st group of patients, the total WOMAC index
was statistically significantly the lowest (p<0.05), which indi-
cates the aggravating effect of comorbidity on the course of pri-
mary OA.

The study of the level of PPA, which is a marker of the release
of intracellular peptide hydrolases from damaged tissues and an
indicator of activation of endogenous proteases and enhance-
ment of catabolism in the body, revealed the highest statistically
significant level of PPA in group 2 compared with patients in
other groups (p<0.05) (Table 2). The level of PPA was statisti-
cally significantly lower in group 3 compared to that in group
2, but the level of this indicator was statistically significantly
higher in this group compared to that of group 4 (p<0.05). Sta-
tistically significantly lower levels of PPA were observed in
group 1 in patients with isolated primary OA (p<0.05), but it
was statistically significantly higher compared to the control
group (p<0.05).

A similar situation was observed in the studied groups in
terms of KK, which is a marker of increased specific proteoly-
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sis or kininogenesis, which plays the greatest role in the for-
mation of kinins. Statistically significantly higher level of KK
was observed in group 2 in patients with comorbidity of pri-
mary OA and CP (p<0.05). In the 3rd group, the level of KK
was statistically significantly lower compared to that in the 2nd
group (p<0.05), but the level of this indicator was statistically
significantly higher than in the 4th group. The lowest statisti-
cally significant level of KK was found in group 1 (p<0.05), but
this indicator was statistically significantly higher compared to
the control group (p<0.05).

The level of PKK, which is the inactive precursor of KK,
was statistically significantly the lowest in group 2 compared to
other study groups (p<0.05). In the 3rd group, the level of PKK
was statistically significantly higher compared to that in the 2nd
group (p<0.05), and in comparison with the 4th group, the level
of this indicator was statistically significantly lower (p<0.05). In
group 1, the level of PKK was statistically significantly higher
compared to those of other comparison groups (p<0.05), but this
indicator in group 1 was statistically significantly lower com-
pared to the control group (p<0.05).

Analyzing the level of a-PI, which is a marker of reactive
inflammatory process, as well as the enzyme of inhibitory de-
fense of the body in response to activation of kininogenesis, was
found a statistically significantly higher level of this indicator in
group 2 (p<0.05). The level of this enzyme in group 3 was sta-
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tistically significantly lower than in group 2 (p<0.05), but higher
compared to that of group 4 (p<0.05). The level of this indicator
was statistically significantly the lowest in the 1st group com-
pared to all of the comparison groups (p<0.05), but the level
of a-PI was statistically significantly higher in the Ist group
compared to the control group (p<0.05).

Levels of a,-MG and kininase-1I activity, which are inhibitory
enzymes of kininogenesis activation, were also studied. There
was a statistically significant decrease in 0,-MG and kininase-
IT activity in group 2 compared with those in groups 3 and 4
(p<0.05). There was no statistically significant difference be-
tween these indicators of the 3rd and 4th groups (p>0.05). Lev-
els of a,-MG and kininase-II activity were statistically signifi-
cantly higher in group 1 compared with other groups (p<0.05),
but there was a statistically significant decrease in these indica-
tors in group 1 compared with the control group (p<0.05).

Correlation and regression analysis was also performed be-
tween EPI in terms of fecal a-elastase and the activity of kinino-
genesis in terms of KK. A statistically significant correlation was
found in all study groups (p<0.05). In group 1, a statistically
significant moderate negative correlation between these indica-
tors (r=-0.331) (p<0.05) was found. This relationship was statis-
tically significantly lower compared to similar correlations in all
other comparison groups, but this relationship was statistically
significantly higher than in the control group (Fig. 1).
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Fig. 1. Relationship between fecal a-elastase-1 and kallikrein
levels in group 1

Statistically significantly higher negative correlation was
found in the 2nd group (r=-0.832) (p<0.05), which corresponds
to a strong correlation (Fig. 2).
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Fig. 2. Relationship between fecal a-elastase-1 and kallikrein
in group 2

In the 3rd group, a statistically significant negative strong cor-
relation was found (r=-0.742) (p<0.05) (Fig. 3), but it was sta-
tistically significantly weaker than in the 2nd group, but higher
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in comparison with that of the 4th group, in which a statistically
significant significant negative correlation was found (r=-0.568)
(p<0.05) (Fig. 4).
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Fig. 3. Relationship between the contents of fecal a-elastase-1
and kallikrein in group 3
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Conclusions. The study showed that the comorbidity of pri-
mary OA with nosologies of the digestive system with the pres-
ence of EPI leads to a mutual burden of the clinical course of OA
on the WOMAC index and the depth of functional insufficiency
of the pancreas on fecal a-elastase-1 (p<0.05). According to the
reduction of the severity of the clinical course of primary OA
according to the WOMAC index, the comorbid nosologies of
the digestive system determined the rating of their influence: CP
(p<0.05), chronic non-stone cholecystitis and functional diseas-
es of the gallbladder and biliary system (p<0.05), chronic gas-
troduodenitis. The easiest clinical course of OA was observed
in the group of patients with an isolated OA (p<0.05). A similar
situation was observed for the level of EPI, which was the deep-
est in terms of comorbidity of primary OA and CP (p<0.05),
in the group of patients with primary OA and chronic non-cal-
culous cholecystitis, functional diseases of the gallbladder and
biliary system. (p<0.05), however, the EPI of this group was sta-
tistically significantly deeper (p<0.05) compared with the group
of patients with primary OA and chronic gastroduodenitis. In
the group of patients with isolated primary OA, mild EPI was
also detected, which could be caused by side effects of protocol
therapy aimed at eliminating pain and inflammation, as well as
the regulation of cartilage.

The study of the kallikrein-kinin system revealed the highest
activation of indicators in the group of patients with primary
OA and CP (p<0.05), statistically significantly weaker activa-
tion of the kallikrein-kinin system in the group of patients with
comorbid hepatobiliary disorders (p<0.05), lower when combin-
ing OA with chronic gastroduodenitis (p<0.05). In the group of
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patients with isolated OA was found statistically significantly
the weakest activation of the kallikrein-kinin system among the
comparison groups (p<0.05).

According to the results of correlation-regression analysis,
the highest statistically significant level of correlation between
the level of fecal a-elastase and KK was found in the group of
patients with comorbidity of primary OA and CP, statistically
significantly lower in the group with combined hepatobiliary
disorders, and the lowest in the group with concomitant chronic
gastroduodenitis.

The study results proved a significant effect of kallikrein-kinin
system activation on the course of primary OA under conditions
of comorbidity with nosologies of the digestive system with EPI
and on the deepening of functional insufficiency of the pancreas
by fecal o-elastase. This motivates further development of treat-
ment methods with the additional inclusion in protocol therapy
of means to harmonize the state of the kallikrein-kinin system.
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SUMMARY

PATHOGENETIC FEATURES OF COMORBIDITY OF
PRIMARY OSTEOARTHRITIS AND DISEASES WITH
EXOCRINE PANCREATIC INSUFFICIENCY

Halabitska 1., Babinets L., Kotsaba Y.
1. Horbachevsky Ternopil National Medical University, Ukraine

The aim of the study - to study the pathogenetic effects of
activation of the kallikrein-kinin system on the course of pri-
mary osteoarthritis under conditions of comorbidity with gas-
troenterological diseases accompanied by exocrine pancreatic
insufficiency.

We examined 229 patients with primary osteoarthritis in co-
morbidity with exocrine pancreatic insufficiency at diseases of
the gastrointestinal tract without exacerbation. The parameters
of the kallikrein-kinin system and their influence on the course
of primary osteoarthritis and comorbid nosologies of the gastro-
intestinal tract were studied.

A statistically significant effect of kallikrein-kinin system ac-
tivation on the course of the studied diseases on the conditions
of comorbidity was revealed.

The study results proved a significant effect of kallikrein-kinin
system activation on the course of primary osteoarthritis under
conditions of comorbidity with nosologies of the digestive sys-
tem with exocrine pancreatic insufficiency and on the deepening
of functional insufficiency of the pancreas by fecal a-elastase.

Keywords: primary osteoarthritis, exocrine pancreatic insuf-
ficiency.

PE3IOME

INATOI'EHETUYECKHE OCOBEHHOCTHU KOMOP-
BUJHOCTU INEPBUYHOI'O OCTEOAPTPUTA U 3A-
BOJIEBAHUII C SK30KPHHHOW HAHKPEATHYE-
CKOM HEJJOCTATOYHOCTBIO

lamadounkas U.M., baounen JI.C., Kona6a 10.51.

Tepnononbckutl HAYUOHANBHBIL MEOUYUHCKULL YHUBEPCUMEm
um. 1. I'opbauesckoeo, Yrpauna

Ienb wccnenoBaHusi - ONMPEACTUTh MATOTCHETHYCCKHE 3(-
(beKTbI AaKTUBaLIMU KaHHI/IerI/IH—KI/IHI/IHOBOﬁ CHUCTEMBbI Ha TE4YC-
HHE [IEPBUYHOIO OCTEOAPTPUTA B YCIOBHIX KOMOPOUIHOCTH C
racTPOIHTEPOIOTUICCKUMH  3a00JICBAHUSAMH, COMPOBOXKIA0-
IIMMHUCS BHELIHECEKPETOPHON HEIOCTAaTOYHOCTHIO TMOKEITY-
JIOYHOM JKEJIe3bl.
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O0cnenoBano 229 MalyeHToB C MEePBHYHBIM OCTEOAPTPUTOM B
COYETaHWH C BHELIHECEKPETOPHOH HEAOCTATOUHOCTHIO TOJLKEITY-
JIOYHOIT JKeJ1e3bl PH 3a00JIeBAHUSIX JKEITYJOYHO-KHIIICIHOTO TPAK-
Ta 6e3 oboctpeHust. M3yueHsl mapameTpbl KaJUTMKPEHH-KHHUHO-
BOI1 CHCTEMBI U UX BIIMSIHHUE HA TEUEHUE TMEPBUYHOI'O OCTCOAPTpUTA
Y KOMOPOUIHBIX HO30JIOIHH JKEITYJOYHO-KUIIICYHOTO TPAKTA.

BEISIBIIEHO CTATUCTHYECKU 3HAYMMOE BJIHSIHHE AaKTHUBaAllUHU
KaﬂﬂHerl/IH—KI/IHI/IHOBOﬁ CHUCTEMbI Ha TCUYCHHUE HU3YHYACMBbIX

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

3a00s1eBaHUN B YCJIOBHAX KOMOpOuUAHOCTU. Pesynbrarsl mc-
CJICIOBAHUS JIOKA3aJIM JJOCTOBEPHOE BIMSIHUE AKTHBALMK Kaj-
HMerMH—KI/IHMHOBOﬁ CHUCTEMBI Ha TCUYCHUE NEPBHUYHOIO OCTEC-
0apTpUTa B YCIOBHUSIX KOMOPOMIHOCTH C HO30JOTMAMH IHUILE-
BapHUTEIILHOW CHCTEMbI C BHELIHECEKPETOPHOIl HEI0CTaTOYHO-
CTBIO MOJDKEITYIOYHOM JKeJie3bl U Ha yriyOieHne QyHKINOHAb-
HOM HEZOCTATOYHOCTH IOKEITYHOYHON JKese3bl (eKalbHOM
0-3J1aCTa30M.
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PECULIARITIES OF MORTALITY DUE TO NEOPLASMS IN UKRAINE:
WHAT ARE THE THREATS OF COVID- 19 PANDEMIC?

'"Rynhach N., 2’Kuryk O., 2Nesvitaylova K., *Mostiuk O., 2Cherkasova L., 2Bazdyriev V.

!Ptoukha Institute for Demography and Social Studies of the National Academy of Sciences of Ukraine,
Department of Demographic Modeling and Forecasting, Kyiv, ‘Bogomolets National Medical University, Kyiv,
SEducational and Scientific Center “Institute of Biology and Medicine”, Taras Shevchenko National University of Kyiv, Ukraine

The WHO Global Report on Cancer emphasizes that in 2020,
one in five people over the world was (or is now) diagnosed
with cancer [9]. In the WHO European Region, 4.6 million
people diagnosed with cancer each year (i.e. they diagnosed
for the first time). 12.9 million Europeans (including 114,000
children and adolescents) live with the disease. Almost half of
cancer patients (47%) die; there is a big difference in mortality
rates between countries. Today, the risk of developing cancer in
Northern Europe is three times higher than in Central Asia, but
the probability of being cured in residents of northern European
countries is by 2.5 times higher. Usually the reason for these
differences is the different availability of quality and effective
services for the diagnosis and treatment of tumors. In addition,
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the use of vaccines that have shown to be effective in preventing
liver and uterine cancer, i.e. against hepatitis B and human papil-
loma virus (HPV) remains low in various parts of Europe [10].
In Ukraine, according to the State Statistics Service, 12.6% of
all deaths were due to neoplasms in 2020. Two of the national in-
dices of performing the task “Reduce premature mortality from
non-communicable diseases” Objective 3 of Sustainable Devel-
opment SDGs 2030 related to neoplasms. (Number of deaths in
women from the cervix malignant neoplasms aged 30-59 years,
per 100,000 women of the appropriate age and the number of
deaths in women from the breast malignant neoplasms aged 30-
59 years, per 100,000 women of the relevant age) [3]. The CO-
VID-19 pandemic and quarantine, which has been lasted more
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than a year, have exacerbated the diagnosis and treatment of pa-
tients by restricting access to health care facilities, forcing the
postponement of planned (and sometimes urgent) interventions,
and significantly reducing preventive measures. For example,
the mentioned localization of the cervix malignant neoplasm,
which is an example of a disease due to which death can avoid-
ed with timely treatment, detection and adequate treatment, in
Ukraine in 2020 in almost every third case (30.5%) was detected
at an abandoned stage [7]. It known that the risk of death in
the case of COVID-19 in a person with a tumor is higher than
in a healthy person. Awareness of the epidemiological situation
regarding neoplasms in the country, understanding of the chal-
lenges to public health in general and the oncology service in
particular, determined by the pandemic, is necessary to improve
the fight against cancer.

Results and discussions. In 2020, 77,880 people died of
neoplasms in Ukraine (2019 - 78,223 people), more than half
of whom died from the main six pathologies: malignant neo-
plasm: trachea, bronchi and lungs of trachea, bronchus and
lung; breast; stomach; colon, rectum and anus and pancreas). In
2019, 138,509 cases of malignant neoplasms were registered in
Ukraine (CDR is 388.2 per 100 thousand people) [4].

Mortality of Ukrainian men is higher than that of women;
the difference is particularly noticeable in the position of
lung cancer, which may be due to the higher prevalence of
smoking in the male population, especially the elderly, and a

higher risk of airborne carcinogens in occupational activities
(Table 1).

Naturally, the probability of dying from a neoplasm increases
with age, and one would expect the age-related mortality profile
for five-year age groups (at least in the second half of life) to
be similar to the line illustrating population extinction. In Ukraine,
there is a natural rapid and flowing increase in the overall all-cause
mortality rate (CDR), a similar pattern has a change with the age of
mortality from ischaemic heart disease, which causes most cardio-
vascular deaths. However, the mortality profile from tumors does
not repeat it, but has the form of a “wave”, the peak of which occurs
at the age of 75-79 years, later its level decreases (Fig. 1).

In our opinion, this phenomenon can explained not by the de-
crease in the significance of oncological pathology — it is unlike-
ly that Ukrainians over the age of 80 receive a certain immunity
to death from this pathology. We do not rule out the possibility
that people who are destined to live to this age have relatively
better health and/or access to effective medical care. However, it
is likely that there is a routine practice of determining the cause
of death of an elderly person with cardiovascular disease (most
often - coronary heart disease). It seems that older Ukrainians
suffer only from cardiovascular diseases, and with age they al-
most stop suffering from something else and dying from other
causes. Indeed, in Ukraine at the age of 75-79, diseases of the
circulatory system account for 85.5% of deaths, and neoplasms
—only 12.3%; in the group 85+ - 80.3% and 2.45%, respectively.

Table 1. Mortality due Neoplasms, age-standardized death rate per 100 000, Ukraine, 2019

Malignant neoplasm
Neoplasms,
including eotal digestive respiratory and lymphoid and
system thoracic organs haematopoietic tissue
Both sexes 153.0 151.4 50.2 27.2 8.7
Male 222.3 220.5 76.2 57.3 11.4
Female 1114 109.9 34.0 7.8 6.9
The source: State Statistics Service of Ukraine
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Source: State Statistics Service of Ukraine

Fig. 1. Mortality due All causes, Neoplasms and Ishaemic
heart disease, all age, both sexes, CDR per 100 000, Ukraine,
2019
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75+ m65-74
Source: European Health Information Gateway

Fig. 2. Mortality due Neoplasms, all age, both sexes, SDR per
100 000, Ukraine, 2019
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Table. 2. Mortality due Neoplasms, in selected European countries, all age, both sexes, SDR per 100 000, 2015

SDR age-standardized death Ratio is etalon :

rate per 100 000 Sweden EU before May 2004
Deutschland DEU 156.8 1.1 1.0
EU before May 2004 156.8 1.1 1.0
Georgia GEO 139.0 1.0 0.9
Moldova MDA* 167.1 1.2 1.1
Poland POL 200.1 1.4 1.3
Sweden SWE 141.5 1.0 0.9
Ukraine UKR 146.1 1.0 0.9

notes: Data of 2016 for Moldova
Source: European Health Information Gateway https://gateway.euro.who.int/ru/indicators/hfamdb_699-sdr-neoplasms-per-100-000/

250,0

200,1

200,0
167,1
156,8 156,8
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GEO SWE UKR DEU MDA POL
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Source: European Health Information Gateway https://gate-
way.euro.who.int/ru/indicators/hfamdb_699-sdr-neoplasms-
per-100-000/

Fig. 3. Mortality due Neoplasms in selected countries of
Europe, SDR (all age, both sexes), Neoplasms, per 100 000,
2015

This is confirmed by the comparison of age-standardized
death rates (SDRs) in Ukraine and EU countries by May 2004
— if for Europeans from EU countries by May 2004 the tran-
sition to the age group over 75 is accompanied by a doubling
compared to the previous group of 65-74, in Ukraine the figure
increases by only 8.6% (Fig. 2).

If we compare the situation in the selected countries of the
WHO European Region as of 2015, we can see that the mortal-
ity due to tumors for the whole population did not differ much
(table 2, fig. 3). If we take Sweden as a standard, the country
with one of the highest Human Development Index (HDI), the
mortality rate due to cancer (age-standardized death rate per
100,000 (SDR) in Ukraine is almost no different. to the “old”
EU member states. Until 2004 the figures are even slightly lower
(as in Georgia).

During 1991-2015, SDR decreased in most of the studied
countries (except for Georgia), and remained almost at the
same level in Moldova. Analyzing the mortality rates in the
dynamics, it is clear that at the time of the collapse in the So-
viet Union (1991) the differences were more significant. For
example, the difference between the lowest (Georgia) and the
highest (Poland) was about 30%, while in 1991 the difference
between the same countries reached 50% (Fig. 4).

The assessment of the increasing mortality phenomenon
due to tumors is quite ambiguous. The increase in mortality
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Source: European Health Information Gateway https://gate-
way.euro.who.int/ru/indicators/hfamdb_699-sdr-neoplasms-
per-100-000

Note: Ranking by the index value in 2015

Fig. 4. Dynamics of mortality due Neoplasms in selected coun-
tries of Europe, all age, both sexes, SDR per 100 000, 1991, 2015

may indicate a real increase in the importance of oncological
pathology and an increase in the incidence of certain cancers,
for example, due to increasing environmental pollution or the
long-term consequences of emergencies such as accidents at
nuclear power plants. At the same time, this phenomenon can
be an illustration of improved detection of tumors and better
identification of the cause of death, as well as evidence of
increasing life expectancy in the country.

However, despite some similarities in the values of mor-
tality rates due to neoplasms, for the entire population in
Ukraine and developed European countries, there are signifi-
cant differences, which revealed by the analysis of mortality
by age.

If we consider premature mortality (i.e. mortality in a long
period, covering the period from birth to 65 years), the dif-
ferences compared to EU countries (until May 2004) and
Georgia for both Ukrainian men and women as of 2015 is not
very significant. At the same time, for the main cause of death
in Ukraine - diseases of the circulatory system - the figures
are much higher than those for the EU, especially for men.
At the time of the former Soviet republics’ independence in
1991, the gap in premature mortality from Georgian male
neoplasms was more significant (almost twice as low as in
the EU and in Ukraine). There was a smaller difference for
Georgian women (Fig. 5).
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Table. 3. Mortality due Neoplasms, in selected European countries and age groups, SDR per 100 000, both sexes, 2015

Total 30-44 75+
1991 2015 -1+,% 1991 2015 -+,% 1991 2015 -1+.%
DEU 208.7 156.8 24.9 38.49 19.95 48.2 1725.16 1389.2 19.5
f/lgyb;f)"orj 2044 | 1568 233 56.79 21.52 62.1 1627.74 1427.43 12.3
GEO 107.7 139.0 -29.1 40.77 33.49 17.9 427.97 796.35 -86.1
MDA 166.92 167.1 -0.1 58.93 37.09 37.1 615.12 789.7 -28.4
POL 216.3 200.1 7.5 49.18 24.89 49.4 1163.6 1526.3 -31.2
SWE 169.5 141.5 16.5 28.1 16.37 41.7 1428.0 1496.8 -4.8
Source: European Health Information Gateway
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Fig. 5. Mortality due Neoplasms, SDR (0-64), per 100 000,
both sexes, Ukraine, Georgia, EU before May 2004, 1991, 2015

If we focus on the age groups 30-44 and the oldest citizens
(75+), it is obvious that the differences are significant in terms
of both the indices value and the vectors of their changes since
independence of the former Soviet republics (table 3). Thus, in
Ukraine the indices in the group of average working age increased,
in contrast to the decrease in the age group over 75 years.

In Ukraine, there is still a significant mortality rate at a relatively
young age (30-44 years), which has not decreased compared to
1991, but even increased (Fig. 6), while in Poland, a neighbor-
ing country of the former socialist camp, managed to reduce SDR
twice. In Sweden, the already relatively low rate in the 1990s fell to
a level by 2.3 times lower than the similar one in Ukraine.

1800
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1496,8
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1000
789,7

800 617,1
600
400 200,1
500 ’ 141,5 146,1 167,12

., 1 m m [ ]

POL SWE UKR MDA
W Total ™75+

Source: European Health Information Gateway
Fig. 7. SDR (75+), Neoplasms, per 100 000, both sexes,
Ukraine, Poland, Sweden, Moldova, 2015
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Fig. 6. SDR (30-44), Neoplasms, per 100 000, Ukraine, Po-
land, Sweden, Moldova, 1991, 2015

In Sweden, the difference between mortality rates in the popu-
lation over 75 years and the total population is more than by
ten times, in Poland -by more than seven and a half (Fig. 7). In
Ukraine (and Moldova as well) this difference is much smaller
— Dby 4.2 times.

Another difference between mortality and neoplasms in
Ukraine is the high mortality rates from the causes that can
avoided — avoidable (preventable) mortality. Such a cause of
death as cervical cancer, malignant neoplasm of cervix uteri, can
prevented because of both vaccination and early detection and
adequate treatment. In the two former Soviet republics, premature
deaths due to cervical cancer increased, while in the EU by May
2004 there was a decrease of more than a third. Poland, with a very
high rate in 1991, showed a more significant decrease — almost half
(Sweden, with the lowest rate in 1991) — by 26.3%. At the same
time, the prevalence of premature mortality of Ukrainian women
compared to the EU countries until May 2004, which was observed
in 1991, has increased significantly in recent years, and as of 2017
has more than quadrupled (table 5).

Many cancers can prevented by avoiding common risk factors
(such as tobacco smoke). In addition, a significant proportion of
cancers can be cured using surgery, radiation therapy or chemo-
therapy, especially if the disease detected at an early stage.

The WHO experts consider it promising: to raise public
awareness about the various symptoms of cancer and to help
people seek help when such symptoms occur; investing in
strengthening and equipping medical services; training of health
care workers in the implementation of accurate and timely di-
agnosis; and providing people living with cancer with access to
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Table. 5. Mortality due Malignant neoplasm of cervix uteri,
in selected countries of Europe, SDR (0-64) per 100 000, females, 1991, 2015

1991 2017 -/+ p compared to 1991
GEO H 5.5 -27.9
POL 8.1 4.2 48.1
UKR 5.0 6.1 -22.0
SWE 1.9 1.4 26.3
EU BEFORE MAY2004 2.3 1.5 34.8

Source: European Health Information Gateway

safe and effective treatment, including pain relief, without undue
financial and staffing pressures [4].

In the WHO European Region, there is a growing trend to-
wards more active use of screening programs for cancer and
other non-communicable diseases and for medical examina-
tions. The purpose of such screening is to identify in a seeming-
ly healthy population of individuals at higher risk of disease or
pathological condition to offer earlier intervention or treatment
and, thus, reduce the incidence and/or mortality from this dis-
case/pathological condition. However, in many cases there is no
clear evidence base to support screening efficacy. Policymakers,
health workers and society are often unaware of the potential
harm of screening, the high cost of screening, the burden on the
health system, and the need for an effective quality assurance
program [10]. In addition, the intensity of screening in the con-
text of the COVID-19 pandemic has decreased worldwide.

In his Statement on World Cancer Day on 4 February 2021 in
Copenhagen, the WHO Regional Director for Europe Dr Hans
Henri P. Kluge emphasized the catastrophic consequences of the
COVID-19 pandemic for cancer care. He said, “Providing on-
going cancer care in the fight against COVID-19 has become
an incredibly difficult task for the countries of the WHO Euro-
pean Region.” According to the WHO, in the early stages of the
pandemic, disruptions in the provision of non-communicable
disease services occurred in 122 of the world’s 163 countries,
and in a third of the European region countries, such disrup-
tions affected cancer care in whole or in part. Lack of funding
for palliative care and cancer prevention and control measures,
and very often countries devote most of their health resources
to treatment, to the detriment of prevention and early detection
The COVID-19 pandemic has affected what called “deadly in-
terdependence”.

Restrictions on movement and a huge burden on health sys-
tems due to the need to combat COVID-19 have led to disrup-
tions in cancer care, significant delays in diagnosis and treat-
ment, which affect the chances of recovery and survival. All
countries, without exception, have faced shortages of drugs to
treat cancer, and many countries, even well resourced, have seen
a significant decline in the diagnosis of new cases. The high cost
of medicines and the treatment itself creates problems even for
high-income countries, and a certain shortage of oncology spe-
cialists, which observed before the pandemic, only complicates
the situation. Particular difficulties arise in low- and middle-
income countries, which have fewer opportunities to access ef-
fective diagnostic services such as imaging, laboratory testing,
and pathology studies, each of which plays an important role in
cancer detection and treatment planning [4]. Ukraine is taking
certain steps to solve the existing problems. Thus, according to
the National Health Service of Ukraine, in 2020, examination
services for early detection of cancer free of charge more than
192 thousand patients received. The Medical Guarantees Pro-
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gram for 2021 provides a new package free treatment and sup-
port of patients with hematological and oncohematological dis-
cases [11]. However, the epidemiological situation with regard
to neoplasms shows signs of deterioration. In Ukraine, in 2020,
343 more deaths from neoplasms were registered compared to
2019, despite the fact that the population decreased by 323.38
thousand people. Because of cancer of a single localization - di-
gestive organs - in 2020, 26,575 Ukrainians died (for compari-
son - 21,284 deaths due to COVID-19). Ukrainian oncologists
noted that in 2020 the proportion of cancers detected in the early
stages was lower than before the pandemic. The ratio of mor-
bidity and mortality is an indicator of the cancer care efficacy,
reflecting the availability and quality of diagnosis, timeliness of
disease detection, the organization of the actual treatment pro-
cess and resources (specialists, equipment, and medicines). If in
2019, for every 100 new cases of cancer, 44 cancer deaths were
registered in the country; then in 2020, when the main health
forces were dedicated to the fight against COVID-19, this ratio
was 1: 2! In 2020, every fifth malignant neoplasm in Ukraine
detected at an abandoned (IV) stage, which will later naturally
reflected in mortality statistics [8].

The phenomenon of decreasing significance of neoplasms as
a cause of death in the oldest age groups revealed. In our opin-
ion, this is due to the lower availability of both diagnostics and
specialized care for the elderly. In addition, some are aware of
their belonging to the risk group; do not seek medical services
for fear of infection. As the pandemic progresses, the impact of
these factors may increase and further reduce the likelihood of
determining the cause of death in old age.

Fear of visiting medical facilities due to the possibility of in-
fection with COVID-19, quarantine restriction of mobility along
with declining incomes due to the economic crisis, create in
modern Ukraine the preconditions for “delay” in the detection
and treatment of cancer. All this over time can significantly in-
crease the burden of tumors and increase the share of mortality.

Thus, there are significant differences in the country compared
to the “old” EU members (until May 2004): both in the value
of indices and the share in the structure, and in the directions
of their changes since Ukraine’s independence. Despite some
similarities in the magnitude of mortality rates due to neoplasms
for the whole population, significant differentiation observed in
the middle working age and in older age groups. Since 1991, the
rate in the group of 30-44 years has increased, as opposed to a
decrease in the age group over 75 years. In the older age groups
there is an absolute predominance in the structure of diseases of
the circulatory system (over 80%), while tumors at the age of
75-79 account for 12.3%, and at the age of 80+ — only 2.45%.

Ukraine characterized by high levels of avoidable mortality.
Thus, mortality from cervical cancer increased in the range up
to 65 years (in the EU by 2004 there was a decrease of more
than a third). The prevalence of premature mortality of Ukrai-
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nian women compared to EU countries before 2004, which was
observed in 1991, increased significantly, and in 2017 reached
more than by four times.

The COVID-19 pandemic has worsened the epidemiological
situation of neoplasms in the country (reduced detection of new
cases, reduction in the proportion of tumors detected at an early
stage, reduction in the incidence/mortality ratio, etc.). If the ex-
isting risks ignored, there is a high probability of an increase in
the mortality rate due to neoplasms in the coming years.

Conclusion. An understanding of the challenges to public
health in general and the oncology service in particular, as deter-
mined by the COVID-19 pandemic, is essential to the organiza-
tion of adequate measures to improve the fight against cancer in
the country. This applies, in particular, to minimize disruptions
in the provision of cancer care, rapid response to quarantine
restrictions and the establishment of work in the new environ-
ment, state control over the provision of necessary medicines
and equipment. A separate important task is to raise the level of
awareness of health workers (especially at the level of general
practice) on early diagnosis of cancer, and health literacy of the
all population.
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SUMMARY

PECULIARITIES OF MORTALITY DUE TO NEO-
PLASMS IN UKRAINE: WHAT ARE THE THREATS OF
COVID- 19 PANDEMIC?
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2Cherkasova L., 2Bazdyriev V.
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National University of Kyiv, Ukraine

The purpose of the study is to identify the features of the mor-
tality regime from neoplasms in Ukraine, to make comparisons
with selected countries in the WHO European Region, to iden-
tify challenges to public health and cancer services in connec-
tion with the COVID-19 pandemic and to hypothesize possible
changes in mortality.

The materials for the analysis were the data of official national
statistics on mortality (State Statistics Service of Ukraine), data
of the National Cancer Registry of Ukraine, and the European
Health Information Gateway in the position “Neoplasms” ICD-
10 codes: C00-D48. The method of standardization and com-
parative analysis was used.

Comparative analysis in dynamics with individual countries
(including with the states of the former socialist camp and the
EU countries) revealed differences in mortality as a result of neo-
plasms in Ukraine, both in terms of the value of indices and their
share in the structure, and in the direction of their changes since
Ukraine gained independence. The most significant differentiation
is observed in the average working age and in older age groups. In
Ukraine the age-standardized death rate aged 30-44 is by 1.8 times
higher, and at the age of over 75 years - is more than twice (by 2.3
times) lower than in the EU members before May 2004. Moreover,
the indices in the group of 30-44 years have increased since 1991,
in contrast to the decrease at the age of over 75 years.

A feature of Ukraine is a small share in the structure of mor-
tality among older people (12.3% of deaths at the age of 75-79
and 2.45% at the age of 85+, while diseases of the circulatory
system account for more than 80% of deaths). Ukraine is also
characterized by high mortality rates, which can be prevented:
avoidable mortality. Thus, the mortality rate of Ukrainian wom-
en from cervical cancer increased before reaching 65 years of
age (while in the EU-15 it decreased by more than a third), and
the difference in indices in 2017 increased and reached more
than four times.
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The deterioration of the epidemiological situation caused by
the COVID-19 pandemic was manifested by a decrease in the
detection rate of new cases of the disease; a decrease in the pro-
portion of neoplasms detected at an early stage; changes in the
incidence/mortality ratio, etc.). A probable increase in the mor-
tality rate as a result of neoplasms and their share in the struc-
ture of mortality in the coming years, while ignoring the existing
risks, is predicted.

Awareness of the deterministic challenges of the COVID-19
pandemic for public health in general and the oncological ser-
vice in particular is necessary to organize adequate measures to
improve the fight against cancer (minimize interruptions in the
provision of cancer care, establish work in new conditions, state
control over the provision of medicines and equipment, increase
the awareness and skills of health care providers in the early
diagnosis of cancer; and the health literacy of the population).

Keywords: neoplasms, mortality, premature mortality,
Ukraine, COVID-19.

PE3IOME

OCOBEHHOCTH CMEPTHOCTHU OT HOBOOBPA3O-
BAHUI B YKPAUHE: YEM YI'POXKAET MMAHIEMUS
COVID-19?

"Poinrau H.A., >*Kypuk E.I., *HecBuraiiiosa K.B.,
SMoctiok E.M., *Uepkacoa JI.A., 2ba3asipes B.B.

Hnemumym O0emozpaguu U coyuaibHbix UCCLEOOAHUL UM.
M.B. IImyxu Hayuonanvnoii akademuu nayx Yrkpaunoi, Kues;
’Hayuonanenwiti meouyunckuti uncmumym um. A.A. Bocomons-
ya, Kues, SKuesckuii hayuonanohwiil ynusepcumem um. Tapaca
Lllesuenko, Yuebno-nayunviti yenmp «Mncmumym ouonouu u
MeduyuHvly, Yrkpauna

Ilenp wuccnenoBaHuss — BBISBHUTH OCOOCHHOCTH peXHMa
CMEpPTHOCTH OT HOBOOOpa3oBaHuUil B YKpauHe, OCyIIECTBUTD
cpaBHEHHE ¢ U30paHHBIMK cTpaHamu EBporneiickoro pernona
BO3, onpenennTs BbI30BBI sl OOIIECTBEHHOTO 3/I0POBhS U
OHKOJIOTHYECKO ciykObI B cBsi3H ¢ nanaemueit COVID-19 u
NpeACTaBUTh T'MIIOTE3bI O BOSMOXHBIX UBMECHCHUAX CUTyalluUn
CO CMEPTHOCTBIO.

MarepuayioM Al aHaJIM3a SIBHJIKCH JaHHBIC O(QHUIHAILHON
HALIMOHAJILHONW CTaTUCTHKU O CMEPTHOCTH locynapcTBEHHOM
CiyOBbI CTaTUCTUKU YKpauHbl, fanHbie HarponansHoro Kan-
nep-peectpa Ykpausbl 1 EBpornieiickoii 6a3br qanHbsix European
Health Information Gateway B nosuuuu «HoBooOpa3zoBaHus»
(kogbpt MKB-10, C00-D48). Mcnonb30BaHbl METO/IbI CTAHIAPTH-
3aIM1 ¥ KOMIIAPaTHBHOIO aHAJIH3a.

KOMHapaTl/lBHblﬁ aHaJIn3 B JUHAMUKE C OTHACJIbHBIMU CTpaHa-
MH, B T.4. C TOCYAaPCTBaMH1 OBIBILIETO COL[HATNCTHYECKOTO JIare-
ps u crpanamu EC, BBISIBIII OTIIMYMS B CMEPTHOCTH B PE3yJIbTa-
Te HOBOOOPAa30BaHHii B YKparHe Kak M0 BEIMUHHE MTOKa3aTeiei
U JIONU B CTPYKTYype, TaK U 110 HANPABICHUIO UX U3MEHEHHH C
MOMeHTa o0OpereHuss YkpauHOW He3zaBucumoctd. Hambosee
3HauuTelbHAS auddepeHranus HaOMonacTes B CPEAHEM
prﬂOaKTHBHOM BO3pacTe U B CTApUIMX BO3PACTHBIX rpyrmax.
B VkpauHe cranmapTH30BaHHBINH KOIQQUIMEHT CMEPTHOCTH B
Bo3pacte 30-44 r. cocrasmi B 1,8 pasa Bhlle, a B Bozpacre 75+
— Oonee yeMm BIBOEC HIDKE, YeM B cTpaHax-wieHax EC mo mas
2004 r. C 1991 r. noka3zarenu B BozpacTHoil rpymme 30-44 . yBe-
JINYUITUCH B IPOTUBOBEC CHUYKCHHUIO B BO3PACTE cTapiue 75 JieT.
OCOOEHHOCTBIO ABJISIETCS Maasi 10J1s B CTPYKTYpE CMEPTHOCTH
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yail crapiiero Bo3pacta (12,3% cmepteii B Bo3pacte 75-79 ner
u 2,45% B Bo3pacte 85+, Torma kak Ha OOJIE3HNU CHCTEMBI KPO-
BooOpauieHus npuxoautcs 6onee 80% cmepreit). s Ykpaussl
TaK)Ke XapaKTepHbI BBICOKHE YPOBHH CMEPTHOCTH, KOTOPYIO
MOJKHO IPEJOTBPAaTUTh. Tak, yBelIUUnIach CMEPTHOCTh YKpa-
WHCKHUX JKCHIIMH OT paka IIEeHKH MaTKH J0 JOCTHXCHHS 65
neT, Toraa kak B EC cHu3miack 0obliie 4eM Ha TPETh; pas-
HUIA B IIOKa3aTelAx 10 cocTosHuio Ha 2017 r. yBenuuuiach
B YeThIpe pasa.

VYXynueHue SMNUAEMUOTIOTHYECKON CHUTYyalluH, BBbI3BAaHHOE
nanaemueii COVID-19, mposiBUIOCh B CHUIKEHHUHU IOKa3aTe-
Hel\/i BBIABJICHHS HOBBIX CJIy4dacB 336OHeBaHH${; YMEHBIICHUH
JIOJTM HOBOOOpa30BaHUM, BBISIBICHHBIX HA PaHHEH CTAIHM; W3-
MEHEHUH COOTHOLICHHs 3a00eBaeMoCcTH U cMepTHOCTH. [Ipo-
FHOSI/IpyeTCﬂ BEPOATHOE IOBBIIICHUE ypOBHS[ CMEPTHOCTU B
pe3yibraTe HOBOOOPa30BaHMN M UX JOIH B CTPYKTYype CMEpT-
HOCTH B Onypkaiiiye roasl B pa3e MTHOPUPOBAHUS UMEIOILUXCS
puckoB. Oco3nanue Bbi30BoB nanaemurt COVID-19 st oOre-
CTBEHHOTO 3[0POBbsl B IIEJIOM M OHKOJIOTHYECKOH CIyKOBI B
YaCTHOCTH H€O6XOHI/IMO JUIA OpraHru3alyu ai€KBaTHBIX MEP 1O
COBEPLICHCTBOBAHUIO IIPOTUBOPAKOBOM OOpBHOBI. DTO Kacaercs,
MPEX/IE BCEr0, MUHUMH3AIIUH 1IepeOOCB B MPEIOCTABICHUH OH-
KOJIOTMYECKOM MOMOIIH, OpraHH3aly paboThl B HOBBIX YCIIO-
BHUSIX, ICWCTBEHHOTO TOCYAaPCTBEHHOTO KOHTPOJIST 00CCIICUCHUSI
MEIUKaMEHTaMU 1 O60pyﬂOBaHI/leM, a TAKXKE ITOBBIIICHUS OCBEC-
JOMJICHHOCTH U HABBIKOB MEIUIIMHCKUX pa6OTHI/lKOB o paHHeﬁ
JIMarHOCTHKE paKa U MEAMIIUHCKON TPaMOTHOCTH HACEJICHHUSI.
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PREDICTIVE POTENTIAL OF BLOOD AND ASCITIC FLUID LABORATORY PARAMETERS
FOR SPONTANEOUS BACTERIAL PERITONITIS IN PATIENTS WITH CIRRHOSIS

"Lichoska-Josifovikj Fana, 'Grivceva-Stardelova Kalina, Joksimovikj Nenad,
Todorovska Beti, 'Trajkovska Meri, Lichoski Leonid

"University Clinical Centre “Mother Teresa”, Clinic of Gasteroenterohepatology, Faculty of Medicine,
,,Ss. Cyril and Methodius” University in Skopje, R. North Macedonia, *Faculty of Medicine,
,,Ss. Cyril and Methodius” University in Skopje, R. North Macedonia

Patients with spontaneous bacterial peritonitis (SBP) usually
have serious complications associated with deteriorating syn-
thetic and excretory function of the liver cells, and require hos-
pitalization and regular monitoring of biochemical parameters in
blood and ascites. Of particular importance is the monitoring of
polymorphonuclear cell counts ( PMNC) in ascites, peripheral
blood leukocyte counts (Le), inflammatory markers, bilirubin,
proteins, albumin, transaminases, degradation products, electro-
lytes, and coagulation status [1,2].

Aims - to determine the average values of laboratory param-
eters in blood and ascites in patients with SBP, to determine
whether there is a difference in the average values between pa-
tients with SBP and non-SBP as well as their predictive power
for the diagnosis of SBP.

Material and methods. The study was designed as a prospec-
tive-analytical-observational and was conducted at the University
Clinic for Gastroenterohepatology in Skopje for a period of one
year. The study population included hospitalized patients with es-
tablished liver cirrhosis, regardless of etiology; 70 patients, divided
into two groups, 35 patients with SBP and 35 non-SBP, with similar
demographic characteristics as the SBP group with sterile ascites, in
which all variables were examined as in the study group.

The selection of patients who were included in the study was
conducted according to pre-determined inclusion and exclusion
criteria. Inclusion criteria: patients with cirrhosis of the liver regard-
less of etiology, age>18-70 years. Exclusion criteria: age<18 years,
acute liver failure, recent abdominal surgery (<3 months), infec-
tious pleural effusion, peritoneal carcinomatosis, haemorrhagic
ascites (of any origin), hepatocellular carcinoma, immunocompro-
mised patients and those receiving antibiotics for at least 2 weeks
prior to enrollment, patients taking nonsteroidal anti-inflammatory
drugs (NSAID), oral contraceptives and anticoagulants.

All diagnostic test specimens were immediately referred to
the Central Clinical Laboratory. Five ml of a total of 10 ml of
ascites were used for automatic counting of PMNC, and 5 ml for
biochemical analysis of ascites (total sweat-WP). At the same
time, for the needs of biochemical blood tests, a venipuncture
of 10 ml of blood was performed. Leukocytes (Le) and platelets
© GMN

(Tr) were determined using the Sysmex Kx N 21 automatic cell
counter-model (IFCC method). Total (TB), direct (DB) and indi-
rect bilirubin (IB) in serum were determined by the photometric
color test for quantitative determination in serum and plasma, to-
tal proteins (TP), albumin, globulins in serum were determined
by the photometric color- serum/plasma and ascites quantitative
assay; serum aspartate aminotransferase (AST) and alanine ami-
notransferase (ALT) were determined by the serum AST kinetic
assay, gamma-glutamyl transferase (GGT) - test for quantitative
determination of GGT in serum and plasma, alkaline phospha-
tase in serum (AF), urea and creatinine in serum: photometric
determination in serum/plasma with automated analyzer Archi-
tect 4100 and original reagents of the company Abott Labora-
tories Diagnostics. Electrolytes (sodium-Na, potassium-K and
calcium-Ca) in serum were determined with Architect 4100 and
original reagents from Abott Laboratories Diagnostics. Coagu-
lation status: prothrombin time (PT) and venous blood interna-
tional normalized ratio (INR) with Na citrate as an anticoagulant
with Clot 2000-turbidometric automatic analyzer.

The protocol and informed consent were submitted for con-
sideration and approved by the Ethics Committee of the Fac-
ulty of Medicine at the Ss. Cyril and Methodius University in
Skopje. The collected data was processed using the statistical
program SPSS 20 and Statistica for Windows, version 10.

Results and discussion. The examined groups were homoge-
neous in terms of age (SBP 60.9+10.2 vs non- SBP 57.5£11.7,
p>0.05 (t-test=1.305448, p=0.196140) and sex (77.1% of males
and 22.9% of females), and in more than half (54.3%) alcohol
was registered as an etiological factor for liver cirrhosis.

Our analysis did not register a statistically significant dif-
ference between the average values of Le (12.2+16.6x10°/L
vs7.542.3x10°/L,  p>0.05), Tr  (10.0£87.9x10°L  vs
134.5+73.3x10°/L, p>0.05), Na (133.5+7.9 mmol/L vs 134.7+6,
0 mmol/L, p>0.05), K (4.5+0.8 mmol/L vs 4.5+0.6 mmol/L,
p>0.05), Ca (2.0£0.2 mmol/L vs 2.1£0.2 mmol/L, p>0.05),
globulins (39.3+8.1.0 vs 37.4+11.3, p>0.05), TB ( 52.6+89.2
mlmol/L, p>0.05), IB (29.9+£27.8 pmol/L vs 22.8+26.1 umol/L,
p>0.05), AST (117.6+71.3 U/L vs. 96.8+100.1 U/l, p>0.05),
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AP (150.8+138.5 vs 118.08+36.3, p>0.05) and urea (11.4+11.0
mmol/L, vs 8.0+5.2 mmol/L, p>0.05).

A significant statistical difference was registered between the
mean values of serum TP (64.1+9.3 g/L vs 65.7+11.9 g/1, p>0.05),
albumine (25.3+5.5 g/L vs 28.3+5.3 g/l, p<0.05; t-test =-2.31587;
p=0.023588), ALT (71.6+204.4 U/L vs 57.57+94.6 U/L, p>0.05),
GGT (161.2+209.0 vs 75.5459.7, p<0.05, t-test =2.299581;
p=0.024644), PT (18.2+4.3 vs 16.5<2.3, p<0.05, t-test=2.141307,
p=0.035836), creatinine (140.3+104.6 vs 79.8+35.2, p<0.5, t-
test=3.241561; p=.001843), INR (1.7+0.5 vs SBP 1.5+0.2, p<0.05,
t-test=2.214836; p=0.030125) (Tables 1 and 2).

The average value of TP in ascites in SBP was 11.03+5.27,
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and in non-SBP it was higher (14.74+5.15). The difference be-
tween the mean values according to Mann-Whitney U Test was
statistically significant for p<0.05, t-test =-2.97984; p=0.001998
(Table 3).

ROC analysis indicated that creatinine contributed to the di-
agnosis of SBP with 67.0% (p=0.014) (weak predictor), closer
to the worst value of 0.5 (Fig. 1).

ROC analysis indicated that serum BP did not contribute to the
diagnosis of SBP 50.0% (p=0.995) to the worst value of 0.5 (Fig. 2).

ROC analysis indicated that INR contributed to the diagnosis
of SBP with 66.4% (p=0.018) (weak predictor), closer to the
worst value of 0.5 (Fig. 3).

Table 1. Mean values of protein status analysis and TB, IB and DB and Student t-test

S.D S.D
SBP non SBP t-test P SBP non SBP
TP 64,1 65,7 -0,64281 0,522508 9,262085 11,86771
albumine 253 283 -2,31587 0,023588 5,510134 5,28863
globuline 393 37,4 0,82109 0,414464 8,099027 11,34957
TB 92,6 75,8 0,675980 0,501380 92,03876 112,9657
DB 62,4 52,6 0,510142 0,611654 67,81981 89,1500
1B 29,9 22,8 1,095029 0,277425 27,84504 26,1010
Table 2. Mean values of enzyme status, degradation products, INR, PV, and Student t-test
S.D S.D
SBP Non SBP t-test P SBP Non SBP
AST 117,6 96,8 0,424906 0,672246 271,2690 101,0657
ALT 71,6 575 0,371835 0,711172 204,3667 94,6042
GGT 161,2 75,5 2,299581 0,024644 208,9827 59,7019
AP 150,8 118,0 1,318741 0,191813 138,5287 36,3318
urea 11,4 8,0 1,663906 0,100733 11,0790 5,1798
creatinine 140,3 79,8 3,241561 0,001843 104,6464 35,2018
INR 1,7 1,5 2,214836 0,030125 0,4792 0,2345
PT 18,2 16,5 2,141307 0,035836 4,2661 2,2837
Table 3. Mean values of the examined parameters in ascites and Student t-test
. S.D S.D
ascites SBP non SBP t-test p SBP non SBP
TP 11,0 14,74 -2,97984 0,001998 5,27058 5,15833
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Fig. 1. ROC-curve of creatinine as a predictor of SBP
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Table 4. Univariate analysis of risk factors that affected the development of SBP

T
o8

.0

. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten | INR>1.2 1,170 | 0,566 4,276 1 0,039 3,222 1,063 9,768
e a
P Constant -0,323 | 0,287 1,269 1 0,260 0.724
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1 Le>9x10°/L 0,889 | 0,514 2,986 1 0,084 2,433 0,887 6,669
e a
P Constant -.575 0,417 1,907 1 0,167 0,563
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten 1 TP<62 g/L 0,118 | 0,486 0,059 1 0,808 1,125 0,434 2,913
e a
P Constant -0,069 | 0,372 0,034 1 0,853 0.933
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten 1 Albumine <35 g/L 1,742 10,825 4,466 1 0,035 5,712 1,135 28,748
e a
P Constant -0,238 | 0,262 0,827 1 0,363 0,788
. 95% 1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1 TB>20.5 mol/L 0,470 | 0,564 0,693 1 0,405 1,600 0,529 4,837
e a
P Constant -0,113 {0,275 0,170 1 0,680 0,893
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1° creatinine>115 pmol/l | 1,404 | 0,562 6,230 1 0,013 4,070 1,352 12,255
Constant -0,981 | 0,479 4,198 1 0,040 0,375
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1° Tr< 150 x 10°/L 0,952 | 0,498 3,659 1 0,056 2,591 0,977 6,872
Constant -0,405 {0,323 1,578 1 0,209 .667
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step | Na<137 mol/L 0,693 | 0,486 2.038 1 0,153 2,000 0,772 5,180
e a
P Constant -0,336 | 0,338 0,991 1 0,320 0,714
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten | TP/ascites < 10 3932 | 1,072 13,461 1 0,000 51,000 6,243 416,649
e a
P Constant -3.045 | 1,024 8,848 1 0,003 0,048
© GMN 71
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Table 5. Multivariate logistic analysis of risk factors affecting SBP in relation to INR, albumin, creatinine

. 95% C.1.for EXP(B)
B S.E. Wald df Sig. Exp(B)

Lower Upper
INR>1,2 2,284 1,167 3,828 1 0,050 9,812 0,996 96,639
albumine<35 -0,889 1,636 | 0,295 1 0,587 0,411 0,017 10,149
Step 1° creatinine>115 2,937 1,228 5,722 1 0,017 18,851 1,700 209,069
SAAG<20 2,529 1,022 6,127 1 0,013 12,540 1,693 92,893
TP/ascites<=10 3,810 1,359 7,856 1 0,005 45,168 3,145 648,639

Constant -8,935 2,550 | 12,275 1 0,000 0,000

The wunivariate analysis showed that INR, albumin/s,
creatinine/s, TP/ascites (p=0.039, p=0.035, p=0.013, p=0.000,
p=0.030) were independent risk factors for the development of
SBP (Table 4). INR>1.2 significantly increased the chance of
SBP by three times (Exp (B) = 3.222 (CI (1.063-9.768)). Serum
albumin<35 g/L significantly increased the chance of SBP by
five and a half times (Exp (B) = 5.712 (CI (1.135-28.748). Cre-
atinine/s>115 umol/L significantly increased the chance of SBP
by four times (Exp (B)=4.070 (CI (1.352-12.255)).TP in ascites
<10 significantly increased the chance of SBP by five times (Exp
(B) =5.337 (CI (6.243-416.469). The multivariate logistic anal-
ysis confirmed that INR>1.2 and creatinine>115 pmol/L were
statistical risk factors (predictors) that increased the chance of
SBP (Table 5).

Our study analyzed a total of 70 patients with liver cirrhosis
and ascites, with an average age of 60.9+10.2 years. Patients
in our group were predominantly male (77.1%), which corre-
sponded to the gender distribution of respondents in many stud-
ies [3-10]. The tested difference in the average age and the gen-
der distribution of patients from both groups was insignificant
and they were homogeneous groups in terms of age and gender.

Usually, patients with liver cirrhosis have qualitative and
quantitative changes in peripheral Le (leukopenia) that occur
as part of pancytopenia, hypersplenism, and inflammatory pro-
cesses (sepsis). However, patients with SBP have been shown to
typically have peripheral leukocytosis, independent of the num-
ber of PMNC in ascites. A prospective study by Antillon et al.
[11] examined the association of peripheral leukocytosis with
the number of PMNC in ascites in 29 patients, and reported that
there was no significant correlation between the two variables.
The author explained that patients with alcoholic liver disease
and peripheral leukocytosis (29.3£9.3 x 10°L), fever, and ab-
dominal pain may mimic SBP, but elevated PMNC levels in as-
cites in these patients were not due to peripheral leukocytosis
but to the development of SBP. On the other hand, a 2011 pilot
study, in contrast to the previous one, highlighted the role of
peripheral leukocytosis in predicting SBP in asymptomatic pa-
tients with ascites [7]. In both studies the number of respondents
was too small to reach a general conclusion.

Laboratory tests in our study did not record significant differ-
ences in the mean levels of Le and Tr in peripheral blood, serum
BP, urea, serum electrolytes, TB, AST, ALT, and AP. However,
patients with SBP compared to non-SBP had higher or lower
mean values in all studied variables, with special deviations from
the reference values of Le, Tr, AST, ALT and TB (12.2£16.6
x 10°/L vs 7.542.3 x 10°/L; 130.0+87.9 x 10°L vs 134.5+73.3
x 10%/L; 117.6+71.3U/L vs 96.8+100.1U/1; 71.6+204.4 U/L vs
57.57+94.6 U/L; 92.64£92.4 vs 75.8+113.0).

Laboratory analyses of this population of patients in relation
to the control group showed statistically significantly lower av-
erage values of serum albumin (25.3+5.5 g/L vs 28.345.3 g/l),

72

higher values of INR (1.7+0.5 vs 1.5+0.2), PT (18.2+4.3 vs
16.542.3), and serum creatinine (140.3+£104.6 vs 79.8+35.2, p<0.5).

The literature review showed great heterogeneity in terms of
clinical and laboratory features present in patients with SBP, but
all studies justified the indication for diagnostic paracentesis in
all patients with cirrhosis and ascites prior to hospitalization.
However, our study, like others, identified several variables as
predictable factors for the development of SBP.

The biochemical variables that we correlated with the PMNC
number were those that had a statistical significance (serum al-
bumin, INR and serum creatinine). ROC analysis indicated that
serum creatinine and INR were poor predictors of SBP devel-
opment (67.0%, p=0.014; 66.4%, p=0.018), while univariate
analysis showed that INR, albumin/s and creatinine/s were inde-
pendent risk factors for SBP (p=0.039; p=0.035; p=0.013).

Given that the liver plays a central role in the synthesis and
degradation of coagulation factors, components of the fibrinolyt-
ic system, and physiological coagulation inhibitors, it becomes
clear that monitoring of INR and PT as independent predictors
of SBP development is of particular importance [12-14].

Several studies using multivariate analyses have analyzed dif-
ferent risk factors for SBP. Thus, a study by Guarners et al. [15]
evaluated 20 variables in 109 patients with cirrhosis and asci-
tes, and found that 5 variables had a positive predictive value
for SBP: Child-Pugh score (P=0.08); development of encepha-
lopathy (P=0.06); TB (P=0.007); Tr (P=0.02); and TP in ascites
(P=0.05). Only serum TB>3.2 mg/dL and Tr count<98.000/mm
were presented as independent risk factors for the development
of the first episode of SBP (P<0.01 and P<0.05).

Two independent studies have reported similar results in
terms of factors that correlate with poor prognosis in SBP: fa-
tigue, HE, leukocytosis, renal dysfunction (creatinine>2 mg/
dl), coagulopathy (INR>2.5), and low protein levels in ascites
(<1gm/dl) (p<0.05) [4,16].

The study by Figueiredo ef al. [17] treated 143 patients with
decompensated cirrhosis, of whom 20.3% had SBP. The authors
identified independent predictors of SBP development: serum
albumin (P<0.001), C4 in ascites (P<0.001), and upper gastro-
intestinal bleeding (P=0.03) and emphasized that their combina-
tion could predict SBP of up to 97%.

In contrast to our results, the study by Thiele [3] et al. present-
ed a strong positive correlation between PMNC in ascites with
peripheral Le (r = 0.501; P=0.001) and a negative correlation
between PMNC in ascites and PT (r =-0.385; P=0.011). Similar
results were reported by Syed ez al. [18]. Only studies by Ev-
ans [12] did not show significant differences in serum albumin,
bilirubin, or INR values between patients with and without SBP.

Kim et al. [19] examined serum concentrations of Na and
found that patients with SBP had lower Na values < 130 mmol/l
than non-SBP (33.3% vs 16.3%; P=0.037). In terms of mean
serum Na values, our scores were higher than those reported by
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Kim, probably due to differences in immune status and etiology
of cirrhosis (posthepatic cirrhosis HCV 60.1%) compared to that
in our study (alcoholic cirrhosis 54.3%).

Conclusion. No significant difference was found in mean pe-
ripheral blood leukocyte and platelet counts, total serum pro-
teins and globulins, urea, serum electrolytes, AST, ALT, and
AP between the two groups. Statistically significant differences
were recorded in the mean values of albumin, bilirubin, INR,
PT and serum creatinine in patients with SBP compared to non-
SBP. INR, serum albumin and creatinine are independent risk
factors for the development of SBP, but weak predictors of SBP
prediction. Low serum albumin values are independent risk fac-
tors for predicting SBP and significantly increase the risk of de-
veloping SBP by five and a half times. Patients with SBP have
lower mean TP values in ascites than non-SBP. Low TP values in
ascites<l1g/L are independent risk factors for the development
of SBP and significantly increase the risk of SBP by five times.
Of course, additional and larger studies are necessary in order to
confirm our conclusion in the future.
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SUMMARY

PREDICTIVE POTENTIAL OF BLOOD AND ASCITIC
FLUID LABORATORY PARAMETERS FOR SPON-
TANEOUS BACTERIAL PERITONITIS IN PATIENTS
WITH CIRRHOSIS

"Lichoska-Josifovikj Fana, 'Grivceva-Stardelova Kalina,
'Joksimovikj Nenad, 'Todorovska Beti, 'Trajkovska Meri,
2Lichoski Leonid

!University Clinical Centre “Mother Teresa”, Clinic of Gastero-
enterohepatology, Faculty of Medicine, ,,Ss. Cyril and Metho-
dius” University in Skopje, R. North Macedonia; *Faculty of
Medicine, ,,Ss. Cyril and Methodius” University in Skopje, R.
North Macedonia

Patients with spontaneous bacterial peritonitis (SBP) usually
have serious complications associated with deteriorating syn-
thetic and excretory function of the liver cells, and require hos-
pitalization and regular monitoring of biochemical parameters
in blood and ascites.

Aims - to determine the average values of laboratory param-
eters in blood and ascites in patients with SBP, to determine
whether there is a difference in the average values between pa-
tients with SBP and non-SBP as well as their predictive power
for the diagnosis of SBP.

The study was designed as a prospective-analytical-observa-
tional and was conducted at the University Clinic for Gastro-
enterohepatology in Skopje for a period of one year. The study
population included hospitalized patients with established liver
cirrhosis, regardless of etiology; 70 patients, divided into two
groups, 35 patients with SBP and 35 non-SBP. The selection of
patients who were included in the study was conducted accord-
ing to pre-determined inclusion and exclusion criteria. All diag-
nostic test specimens were immediately referred to the Central
Clinical Laboratory. Five ml of a total of 10 ml of ascites were
used for automatic counting of PMNC, and 5 ml for biochemi-
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cal analysis of ascites (total sweat-WP). At the same time, for
the needs of biochemical blood tests, a venipuncture of 10 ml of
blood was performed.

The univariate analysis showed that INR, albumin/s,
creatinine/s, TP/ascites (p=0.039, p=0.035, p=0.013, p=0.000,
p=0.030) were independent risk factors for the development of
SBP. INR>1.2 significantly increased the chance of SBP by three
times (Exp (B) = 3.222 (CI (1.063-9.768)). Serum albumin<35
¢/L significantly increased the chance of SBP by five and a half
times (Exp (B) = 5.712 (CI (1.135-28.748). Creatinine/s>115
umol/L significantly increased the chance of SBP by four times
(Exp (B) =4.070 (CI (1.352-12.255)).TP in ascites <10 signifi-
cantly increased the chance of SBP by five times (Exp (B) =
5.337 (CI (6.243-416.469). The multivariate logistic analysis
confirmed that INR>1.2 and creatinine>115 pmol/L were statis-
tical risk factors (predictors) that increased the chance of SBP.

Low serum albumin values are independent risk factors for
predicting SBP and significantly increase the risk of develop-
ing SBP by five and a half times. Patients with SBP have lower
mean TP values in ascites than non-SBP. Low TP values in
ascites<l1g/L are independent risk factors for the development
of SBP and significantly increase the risk of SBP by five times.
Of course, additional and larger studies are necessary in order to
confirm our conclusion in the future.

Keywords: spontaneous bacterial peritonitis (SBP), labora-
tory parameters, blood, ascites.

PE3IOME

MPOTHOCTUYECKHM TMOTEHIHAJ JIABOPATOP-
HBIX TOKA3ATEJEN KPOBU U ACIIMTA ITPH CIIOH-
TAHHOM BAKTEPUAJIBHOM INEPUTOHUTE VY IIA-
OUEHTOB C HUPPO30OM U ACHHUTOM

Ulnuocka-Hocudosuk @., 'Tpusuesa-Crapaenosa K.,
"MoxcumoBuxk H., 'Tonoposcka B., 'TpaiikoBcka M.,
Iuvockn JI.

f . N “ ”

Vuueepcumemcxuii  knunuueckuii yenmp “Mamo  Tepesa”,
Kuunuxa eacmposumepozenamonocuu, MeOUYUHCKUL (aKyib-
mem, Ynusepcumem ,, Cessimoix Kupuina u Megoous”, Cxonve;
2Vuusepcumem ,, Ce. Kupunina u Megoous” Meouyunckuii ¢a-
xynomem, Cronve, Pecnyonuxa Cesepnas Makedonus

Hal_II/ICHT])I CO CIIOHTAHHBIM GBKTepl/IaﬂbelM INEPUTOHUTOM
(CBII) 00bIYHO UMEIOT CephEe3HbIC OCIOKHEHHUS, CBSI3aHHBIC C
YXYALICHHEM CHHTETHYECKON M BBIICIUTEIbHON (QyHKIMU Kile-
TOK I1€UEHH, TPEOYIOT FOCIUTAIN3ALMH U PETYIIPHOrO KOHTPO-
151 OMOXMMHUYECKHUX MTOKa3aTeliel KPOBHU U aCIUTa.

Ilenb uccnenoBanus - ONPENEUTh CPEJHNE 3HAYCHUS J1a00-
paTOpHBIX IOKa3aTeNeil KPOBY M acliTa y MalMeHTOB CO CIIOH-
TAaHHBIM 6aKT€pI/IaHbeIM INEPUTOHUTOM, BBIABUTH HAJIUYUEC
pasHUlbl B CPEAHUX 3HAYCHHUAX MNALMECHTOB CO CIIOHTAaHHbLIM
OaKTEepHUATbHBIM TIEPUTOHUTOM U 03 HET0, & TAKIKE UX MTPOTHO-
CTHYECKOE 3HAYCHHE B IMarHOCTHKE CIIOHTAHHOTO OaKTepHalib-
HOI'0O NIEPUTOHUTA.

IIpocnekTHBHO-aHATUTHYECKO-HAOIIOaTeIbHOE  HCClIe-
JIOBaHUE NPOBOAHIIOCH B TCYCHHUE OAHOTO rojia B yHl/IBep-
CUTETCKOW KIMHHKE racTposHrteporenarojoruu B Ckormbe.
Hccnenyemast nmomynauus BriItodana 70 MalMeHTOB € ycTa-
HOBJICHHBIM LUPPO30OM INE€YCHH, HE3aBUCUMO OT DTUOJIOTHH,
KOTOpBIE pa3fesieHbl Ha ABe rpynnsl - 35 nanuentos ¢ CBII
u 35 6e3 Hero.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OT6Op MaMeHTOB JUIsi MCCICAOBAHMS IPOBOIMICS B COOT-
BETCTBUU C 3apaHee ONPEICICHHBIMU KPUTEPUSIMH BKIIOUCHUS
U UCKIIoYeHus. Bece nuarnoctudeckue oOpasibl HEMEIJICHHO
HanpasJsUIHCh B L[eHTpanbHyI0 KIMHUYECKYIO J1ab0paToOpHIO.
5 mu u3 obmero koiuuectBa 10 M acuuTa MCIOIL30BAHBI
U1 aBToMaTrudeckoro noxcyera PMNS u 5 mut - i Onoxu-
MHUYeCcKoro aHaynza acuura (oouwmit nor-WP). IIposenen Ouo-
XUMHYECKUN aHAIIU3 KPOBHU.

OnHO(aKTOPHBIN aHAIN3 TIOKa3aJl, YTO MEKIYHAPOIHOE HOP-
masnu3oBaHHoe otHomenue (MHO), anbOymMuH/b1, KpeaTnHUH/bI,
TP/acuutsr (p=0,039, p=0,035, p=0,013, p=0,000, p=0,030)
SIBIISIIOTCSL HEe3aBUCUMBIMH (hakTopamu pucka passutust CBII.
MHO>1,2 3Ha4uTEeNBHO YBEIMYMBAET BEPOSATHOCTH Pa3BUTUSA
CBII B 3 paza (Exp (B) = 3,222, 1N (1,063-9,768).

ChIBOPOTOUHBIH anbOyMuH <35 T/ 3HAYUTENBHO YBEIH-
yuBaeT BeposTHocTh CBII B 5,5 pas (Exp (B)=5,712, U
(1,135-28,748). Kpearnnun/c >115 MKMOIIB/JT yBETHUMBAET Be-
positHocTs passutust CBII B 5 pas (Exp (B)=5,337, 11 (6,243-
416,469). MHOrOMepHbBIH JIOTUCTUYECKUN aHAIM3 MOATBEPAMII,
yro MHO >1,2 u kpeatnHuH >115 MKMOJIB/JT SIBISIFOTCSI CTaTH-
CTHYECKMMH (DaKTOpaMH PUCKa (IPEIUKTOPAMM), KOTOPBIE I10-
BBILIAIOT BepOsATHOCTH pa3Butust CHIL

Hu3kue 3HaueHns1 CHIBOPOTOYHOTO alibOyMHUHA SIBIISIFOTCSI He-
3aBUCUMBIMHU (hakTopamu pucka [uisi nporHozuposanusi CBIT
U MOBBIIIAIOT PUCK ero pa3Butus B 5,5 pas. [lanuents! ¢ CBII
UMEIOT OoJiee HU3KHE cpeHue 3HadeHust oOmux OeskoB (TP)
npu acuute, ueM 0e3 CBII. Huskue 3nayenust TP npu acumre
<11 r/n SABASIIOTCS HE3aBUCHMBIMH (HaKTOPaMH PHUCKA Pa3BHU-
tus CBII u yBennuuarot puck CBII B 5 pa3. Heo6xoaumer no-
HOJIHUTEIIbHBIE U OoJiee MacITaOHbIe MCCICIOBAHMS JUIS IO~
TBEPXKJICHUS TIOJIyYCHHBIX BBIBOJIOB.

“gboydy

Lolbanol ©s obgo@ol @sdm@s@mmoygamo  dohggbgd-
@gdol 3Omabmbymo 3m@Bgbiosgmo L3mb@sbyg®o ds]-
B0 3gModmbo@dol ML 3530960 gddo  (30GM-
bom ©s SLoEm

'3 gobeb go-ombogmgo o, 1300033935 bBoGPgEMmgS,
'6.003L0dmgo 3o, 15.3mm@Omgl s, 13.8®s5030m8bgo,

2o qoohmlgo

bogbogg@bodahm  geobogg@o (gbHG0 “riws HaGg-
b7, golPOMgbHgOm@maools  ganobogs,  dgwoiEobols
B39O0 §3.5000mybs ©> dggmeool gbogg@lodg-
B0, bgm3og; 2§3.g000agbs ©s dggmwools 9bogg@lodgdo,
d9003060L  go 39 @ 9B 0, bim3og, hoogmgmn  dszgom-
bool @glidygdanogs

3320930L  Jobsbl FodBmowagbos Lobbaol s ob-
3oHOL  @sdmdsGm@ogmo  dohggbgomgdols Ladygsgrem
36093bgenmdgdols  oblobwgds 3530960900 L3mb-
Hob9M0 dsJBgMogmo 3gdoBmbodom, bsdgogm 3609-
369e0mdgdol  goblbgoggdol godmgemgbs 353096090 do
L3mbAsbymo 39Mmo@mbo@domn s ol aomgdy, sliggyg, dsmo
30mybmbymo 360dgbgemdol Igxolgds L3mbEsbygdo
45dBgMogao 39M0dmboGol osybmbEozolomgob.

30039 -6 @0 39M-©s 3300390000  3gangge
3obAOMGbBgOM@ Mmool boybogg@lodgdm  jewoboge-
o JLgm309T0 ho@odmes ghmo Faol gobdsgenmdso.
3odm3gEg@o  3m3Pga@szos  dmoisges 70 35:3096@L
®godeols  300mbol  sEsLHYMYOPmo  ©osabmbom,



GEORGIAN MEDICAL NEWS
No 12 (321) 2021

9B0OEMy00bogeb  sdmyzogdbasm. 35:3096@go0  @o-
4oOxo@o 0gm M6 xR0 35 35309630 L3mbEsbydo
b5JBgmogao 39Mmo@dmbo@dom,35 - ol aocmgdy.

330 gg0bomgols  35:3096@ 900l g@bggs  LYs@dmgo-
©>  3gegzedo bodmgol o aodmdoibgol [obolfomd
3obLobmgdygamo 3®odgMoydgdol dobgogom. ygges Lo-
©053bmbE0gm  60dgdo  syymgbgomsm  0pbogbgdmws
(396AOsY@  3@obogy® @sdm@MsGmmosdo. sligo@ol
10 3gn-ob 5 dao 9odmygbgdgaro ogm PMNS-ol sg@m-
do@d@o godmmgemobsmgols, 5 den — sbigo@ol domJodo-
9@0 sbogobolomgol. ho@odmws Lolbenol domodoygdo
sbagnobo.

YAsBol  sendgdobols  odsaro  dohggbgoamgdo  Fod-
000996 @odmy300gdge Golg-RoJBmal L3mbEsbygdo

b5 JBgmogao 39Mm0@mbo@ol 3Gmabmbodmgdolsmgols ws
3603gbgermgobow (5,5-x9M) bOwol L3mb@sbydo ds4-
BaBogmo 3gBodmbo@ol asbgoms@mgdol @olgl. 3o-
30963 9oL L3mbAsbydo dsd@gmogemo 3g@MoGmbodom
5Jgom Log@mm Goggdol gem ©sdosmo bsdygogm
dshggbgdagdo sLodol @AML, goe®g L3mbEsbymo
5B gmogmo  3gModmbodols  aoM9dg.  Logmom
3o ool wsdsano Johggbgogeno, <11 g/, Fomdmsg-
396L L3mb@obymo dsdBgmogemo 3g@o@mboGol gob-
3000000l ©odmMYgogdge  @olg-goJBHm@l ©s o3
55350980l gobgomomgdols @olgl bHOol S-xg9@.
5930 gdgeos ©sdo@gdomo s RO JsbIGsdymo
385093900l BsBomgds domgdymo ©oliggbgdol ow@e-
b gmgdobsmgol.

BJIMAHUE ®U3NOJIOI'NMYECKOTI'O U TATOJIOTTYECKOI'O CHA
HA KNIMHUNYECKUE XAPAKTEPUCTHUKU CAXAPHOI'O JUABETA THUIIA 2 (OB30P)

Tunanuesa K.A., 2Kacenosa A.C., 2Tloxyskros M.I., 'Kapamyuiuna P.A., 'Bekenosa A.O.

HAO «Meouyunckuii Ynusepcumem Acmanay, Munucmepcmeo 30pasooxpanenus Pecnybnuxu Kazaxcman,
Hyp-Cynman, Kazaxcman; *@IAOY BO «llepewiii Mockosckuti 20Cy0apcmeentbiil MeOUYUHCKULL YHUBEPCUMEm
um. U.M. Ceuenosa (Ceuenosckuil ynueepcumem)» Munsopasa Poccuu, Mockea, P@

Caxapuplid tuaber tuna 2 (C2) - conuanabHO 3HAYMMOE 3a-
OoneBaHue, BOSHHUKAIOIIEE B pe3yAbTaTe B3aUMOEHCTBUS TeHe-
TUYECKOW TPEIpPaCIONOKEHHOCTH M (PAKTOPOB OKpY)KaIOIIEH
cpenbl, TAaKUX KaK MaJIOMOABIIKHBIA 00pa3 >KM3HHU, XapakTep
MUTaHus 1 MHOTHE Apyrue[l].

CaxapHblii 1uabeT 2 Tuna ABIeTCsl OMHUM U3 Haubosee pac-
MIPOCTPAaHEHHBIX XPOHUUECKHX 3a00N€BaHMM, U, IO IPOTHO3aM
9KCTepToB, K 2040 roxy yuciao GONbHBIX C YCTAaHOBICHHBIM AHa-
THO30M «CaxapHBIA THa0eT» MOXKET JOCTHYb 642 MUIIHOHOB
yenoBeK. OCHOBHBIMH NpUYMHAMU cMepTH OonbHbIX CJl 2 THna
SBJISIOTCSL CEPIEYHO-COCYANCThIE U OHKOJNIOTMYECKHe 3aborie-
BaHus. Kpome Toro, C/I2 Tuma B pa3BUTHIX CTpaHaxX SBIAETCS
MPUYMHON MPEXKIEBPEMEHHON CMEPTH M COKPALIAET MPOAOIIKH-
TeNIbHOCTB JKH3HHU MPUONU3UTENBHO Ha 6 JIeT.

C/1 2 Tuma — XxpoHH4eckoe 3a0oieBaHue, XapaKTepHu3yole-
ecsl HapyIIeHHeM YTJIEBOJHOTO OOMEHa, OCHOBHBIM MaTOTeHe-
TUYECKHM MEXaHU3MOM Pa3BUTHs KOTOPOTO SIBIAETCS MHCYIH-
Hope3ucTeHTHOCTh. Tepamusa CJ| 2 Tuma sBIsSeTCS MHOTOKOM-
MOHEHTHOW M, MOMHUMO (DapMaKOJIOrHYECKOr0 BMELIATeIbCTBA,
BKJIIOYAeT B ce0s MEpONpHUATHS 0 MOAU(HUKALINU 00pa3a xKu3-
HU, TaKHe KaK CJIeJ0BaHHE NMPUHIUIAM MPaBUILHOTO MUTAHHS
U COOMIOCHUE PEeKOMEHIAIMH MO (U3MYECKOH aKTHBHOCTH.
OnHaKO MCCleI0BaHuUs MOCTIEAHUX JIET YKa3bIBAIOT HA HAINUHE
JIByHANpPaBICHHON CBA3M MEXIY Pa3lUYHBIMU HapyHIICHUSMH
CHa U MeTaboNIn4ecKuMH pacctpoiictBamu. C OJHOH CTOPOHBI,
YCTaHOBJIEHO, YTO M3MEHEHHE MPOIOIKUTETBHOCTH CHA, CHH-
JPOM HOYHOTO anHo3, (parMeHTaIHs U APYTue U3MEHEHUs CHa
ABJISIIOTCS. 3HAUUMBIM (hakTopoM pucka paszsutus C/I2 tuma. C
JPYroit CTOPOHBI, TATOJIOTUsI CHA MOXKET OKa3bIBaTh BIUSHUE HA
JOCTHKEHUE aJIEKBATHOTO KOHTPOJISI YIIIEBOJHOTO 0OMeHa U SIB-
JISTBCS JIOTIOJTHUTENIbHBIM (DAKTOPOM PUCKA PA3BUTHS CEPACHHO-
COCYIHUCTBIX 3a00/I€BaHUI y JAHHOM KOTOPTHI MAllHEHTOB.
© GMN

Con onpenensercss Kak (yHKIMOHAJIbHOE COCTOSHHE, Xa-
PaKTEpPH3YIOIeeCss OTCYTCTBUEM AKTUBHOTO B3aUMOJCHCTBHS
OpraHM3Ma ¢ OKpy’Karoulel cpe1oi, HEMOIHBIM MPEKPALEHUEM
y3HaBaeMOH TNCHXUYECKOH NEATETbHOCTH M CHHIXXEHHEM CIO-
COOHOCTH BOCIIPUHUMATH BHEITHHE PA3APasKUTENH [2].

Heckonbko MeXaHU3MOB JI€XKaT B OCHOBE MOJIYIHMPYIOIIEro
BO3/ICHCTBHSA CHA Ha DasiiM4Hble (U3HOIOTMYECKHE MNpOIec-
cel. Bo Bpems a3kl MeATEHHOTO CHa CHMXKAIOTCSI MPOIECCHI
YTUIU3ALUH TIIOKO3bI KI€TKaMH TOJIOBHOTO MO3Ta, CHUKAETCS
AKTUBHOCTh CHMIIATUYECKOM HEPBHOW CHCTEMBI U TTOBBIIIAETCS
AKTUBHOCTb IapacCUMIATUYECKON HEPBHOW cucTeMbl. MHorue
TOPMOHBI UMEIOT LIUPKAHBI PUTM CEKPELUH, KOTOPBIH TECHO
CBS3aH C OINpE/EICHHBIMHU CTaUsAMU CHA. Bo Bpems ¢uzmoino-
TMYECKOTO CHAa MPOMCXOIUT CHUKEHHE OOIIEro pacxoja 3Hep-
TUH BCETO OpraHu3Mbl Ha 15-35%.

B nmanHOM 0030pe MBI OCTAaHOBMMCS Ha H3YyUEHHH BOMpPOCA
BIIMSIHUS TIOKA3aTesiel CHAa U €ro HapyLIeHui Ha pa3luIHbIe Xa-
paxrepuctuxu C/12 Tuma.

Ilpooonsicumenvrocms ~ cna.  YCTAaHOBIEHO — HallMuHe
U-06pa3Hoii cBsi3u Mexay oxupenueM, C/12 Tuna u npomomnKu-
TenbHOCTRIO cHa. Tak B mccnenoBanun NHANES npomemon-
CTPHPOBAHO, YTO B TPYIIIE MAIUEHTOB CO CPEAHEN MPOTOIKH-
TENbHOCTBIO CHA MEHEe 5 4acoB B CyTKHU OIS JIOfIEH C BBISB-
JIEHHBIM HapylIeHHEM yIIeBOAHOTO 0OMeHa Obla 3HAUYMTETHHO
Oosblile, 4YeM B IPYIIIE C IPOAOKUTEIFHOCTBIO CHA 6-8 4acoB B
cyTku. Eme ofHUM HccaenoBaHueM, TPOJEMOHCTPUPOBABIINM
YETKYI0 aCCOIMALNI0 MEXIYy H3MEHEHHEM IPOAOIKHUTENBHO-
CTU CHA U HapyIIEHUSMHU YTIIEBOTHOTO 0OMeHa, sIBIsieTCs pado-
ta Whitehall II, B KOoTOpOM yCTaHOBIIEHO, YTO KaK COKpAIllCHUE
MPOAOKUTENBHOCTH CHA, TAK M €T0 yBEIUUEHUE Ha MPOTSHKE-
HHH JUTUTENFHOTO BPEMEHHN yBeIU4nBaeT puck passutus CI2 B
1,3-1,7 pa3 [3].
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CormracHO HKCIIEPUMEHTAIbHBIM JaHHBIM, JCIpHUBaLMs CHA -
110 4-5 4acoB B CyTKH B TEUCHHE HEJIENH, CIOCOOCTBYET yCHIIe-
HUIO MHCYIMHOpEe3UCTeHTHOCTU. [Ipu 3TOM B X0ze uccienosa-
HUsI OMOIITAaTOB XMPOBOH TKaHU YCTAHOBJIEHO, YTO YKOPOUCHUE
IIPOJOJIKUTEIBHOCTY CHA 10 4,5 4yacoB Ha MPOTSHKEHUU 4 1HEH
IIPUBOJUT K CHUKCHUIO YyBCTBUTEIBHOCTU K UHCYIMHY IOA-
KO)KHBIX aIMIOIMTOB, OLEHUBAEMOMY IO CHOCOOHOCTH 3K30-
TeHHOTO MHCYJIMHA IOBBIMIATH YPOBEHb (hochopHInpoBaHHOM
nporenHkuHa3bl B (Akt) in vitro [4].

CremyeT OTMETHTb, YTO AAHHBIA d(PPEeKT HOCHUT 00paTUMBbIH
xapakrep. Tak, HanpuMep, B HCCIIEA0BaHUY NIOCIE 3 THEH ae-
[IPUBALIMU CHA Y 340POBBIX MOJIOBIX MLl CHUKCHHASL YyBCTBU-
TEJIBHOCTD K UHCY/IMHY, OIpe/iesisieMas Ha IPOTSLKCHUU HEIeNH,
gyepe3 2 Henenu ObLla BOCCTaHOBIIEHA. MexIy TeM, H30IHpO-
BaHHOE OTPAHHUYCHUE MPOAOIDKHTEIBHOCTH (Pa3bl MEJICHHOTO
CHA TaK)Ke IPUBOAUT K CHUPKEHHIO YyBCTBUTEIBHOCTU K MHCY-
nuny [3].

YcraHOBJIEHO, YTO HEOIArONpHATHOE BIUSHUE YKOPOUCHUS
CHA Ha YIVIEBOIHBIH OOMEH MOXKET OBITH pean30BaHO IOCPE-
CTBOM HECKOJIBKHX MaTO(H3HOIOTHIECKUX MeXxaHn3MoB. [Toka-
3aHO [5], 4TO yKOpOYECHUE IPOJOIKUTEILHOCTH CHA IPUBOLUT
K CMEIIEHHIO OajlaHca B IIOJIB3Yy NPeodIagaHus TOHyca CUMIIa-
TUYECKOI HEPBHOU CUCTEMBI, YBEJIMUYCHHIO CEKPELIUU KOPTU30-
J1a B BeYEpHEE BpeMsl, a TaKKe K YMEHBIICHHIO MOTPEOICHUS
IVIFOKO3bI KJIETKAMH FOJIOBHOTO MO3ra. 3HAYMMBIM 3BEHOM, CBSl-
3BIBAIONIMM IPOIECCH CHA M SHEPreTHYeckoro oOMeHa, SIBIIs-
€TCs OPEKCHH/THUIIOKpETHHEpruueckass cucrema. lloBblmieHue
AKTHUBHOCTHU JIaHHOM CHCTEMbI MOXKET IPUBOJUTH K HAPYLICHUIO
IIUIIEBOTO ITIOBEACHHS, CTUMYIUPYS alleTHT W HOTpeOlIeHue
TIHIIH.

YkopoueHue IPOAOIDKUTEIBHOCTH CHA OKAa3blBAaCT BIMSHUC
1 Ha BBIPAOOTKY TaKHX TOPMOHOB, BOBJICUCHHBIX B PETyIISIHIO
IUILEBOrO MOBEJCHUS, KaK IPEJIUH U JCNTHH. I pelnH sBisercs
HanboJIee 3HAYMMBIM TOPMOHOM, 00JIaIaI0IINM OPEKCUTCHHBIM
neiicTBueM. [IpoTHBOIONIOKHBIM, aHOPEKCUI€HHBIM Y(h(heKTOM
obnagaer ropMoH JenTuH. [IoCKONIbKY CHMIaTH4ecKas HepB-
Hasl CHCTEMa OKa3bIBaeT MHTUOHPYIOIIee BINSHNAE Ha CEKPEIHIO
JICNITUHA, a IapaCUMIIATUYECKas — Ha CEKPELIUIO IPEeIIMHA, CMe-
meHue 6ajxaHca B CTOPOHY IpeodiiaJaHusi CHMITATHISCKHX BIIU-
SIHUH TIPH YKOPOUCHUH CHA MPUBOJMT K ITOBBIIICHHIO BBIPAaOOT-
KU IpelIrHA. DTO B UTOrE IPUBOAUT K JUCPETYIALUN CUCTEMbL
IIUIIEBOTO MOBEJACHUS U nocienyomeil runepdaruu. Ciexyer
OTMETUTb, YTO JICHITUH U IPEJIUH SBIAIOTCA PEryIATOpaMHU IIpe-
HIMYLICCTBEHHO T'OMEOCTaTUYECKOIO aCIEeKTa MUIIEBOro MOBE-
nenus. IIpoBeneHHble HcCneA0BaHUS NOATBEPAUINA 3HAUUMYIO
POJIb STUX FOPMOHOB U B F'¢ZJIOHUCTUYECKOM, PETrYIUPYEMOM CH-
CTEeMOI1 Harpa/sl MoTpedIeHny i [5].

3HaunMBIM (pakTOpoM (POPMUPOBAHUS HAPYIICHHS YIJIEBOJI-
HOTO OOMEHA IIPU COKPAIICHUN BPEMEHH CHA SIBIISICTCS yBEJIH-
YeHHEe BPeMeHH OO/IpCTBOBAHMSI, KOTOPOE IOTCHIHAIBHO Urpa-
€T 3HaUUMYIO pOJIb B YCTAHOBICHUU MOJI0KUTEIBHOIO dHEpre-
THaeckoro Gamanca. Kpome Toro, menpuBarysi cHa IPHBOAUT
K CHIDKGHHIO OOIIero pacxona sHepru. B koHedHOM HTOTE
COBOKYITHOCTB JIAaHHBIX MEXaHH3MOB (DOPMHUPYET ITOJIOKUTEIIb-
HBII1 SHepreTHUYecKnii Gaanc, JekKaIuil B OCHOBE ITOBBIIICHHS
Macchl Tena [5].

Iloxa3zaHo, 4TO KOpPOTKas U JUINTEIbHAS IPOAOJIKUTECILHOCTD
CHA KOppenupyeT ¢ 6ojiee BBICOKUMU 3HAUYCHUSIMU YPOBHSI TIIU-
KHpoBaHHOTO remontodouHa [6]. IIpoxemoHCTpHpOBaHO BiIHS-
HUE TOJIBKO KOPOTKOH IIPOJOJIKUTEIBHOCTY CHA HA IIapaMeTpPhl
yreBogHoro oomeHa y manuentoB ¢ C/I2 tuma. B pabore X.
Tan u coaBr. [7] ¢ yyactuem 13346 manueHToB, B rpymnme ma-
LIUCHTOB CO CpeJHEH NPOAOILKUTEILHOCTBIO CHA MEHEEe 6 4acoB
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ypoerb HbA1c 6611 Ha 0,08% BbIlIe, 4eM y JIMI[ C ONTHMAIIb-
HOH NMPOROJDKUTEIBHOCTHIO cHAa. C Ipyroil CTOpoHsl, B paboTte
T. Wang [8] noka3zano, 4To U COKpallleHHE, U yBEIMYCHUE Bpe-
MEHH CHa acCOLMHMPOBAHO C 0Oojiee BHICOKUMH I1OKA3aTeNsIMU
yposust HbAlc.

Cunopom oocmpyxmusnozo annos cha (COAC). COAC npen-
cTaBIsieT co6oil Hanboee 3HaYMMOE HapyIIeHHe CHA y TaljHeH-
ToB ¢ C/I2 Tumna, NOCKOJIbKY SIBISICTCSI HE3aBUCHUMBIM (DAaKTOPOM
pucka cepuedHo-cocynucTbix codbituid. Yacrora COAC cpeau
nanueHToB ¢ oxkupeHreM u CJ12 Tumna 3HaYMTEIHHO BBIILE, YEM B
nonyssiuuu B 1ietoM. CornmacHo uccnenoBanuio Sleep AHEAD,
4acToTa JIAHHOTO paccTporcTBa gocturaet 86% y mnanueH-
ToB ¢ oxxupenuem u CJI2 tuna. IIpu sTOM 10751 MAIIMEHTOB C
CHUMIITOMaMH, COOTBETCTBYIOLIUMU yMepeHHOﬁ CTCIICHU TsXKC-
ctH, coctaBmia 30,5%, H0JIs MAaIMEHTOB C THKEJION CTEMEHBIO
COAC — 22,6%. PacripoctpanenHocts COAC 1o pesynbraram
KapHOpeCIUPaTOPHOro MOHUTOPUPOBAHHUS CPEH IALIUCHTOB C
C/ZI2 Tuna BHe 3aBucuMoctu oT UMT Bapeupyer B npezenax ot
48 1o 60%. B peTpoCneKTUBHOM KOTOPTHOM HCCIICOBAHUH C
yuactuem 16066 naunentoB ¢ C/12 tuna npumenenue [1CI" no-
3Bostmio noateepanTh Hamumuue COAC y 18% 6Gonbabix ¢ CI12
tuna. B cBoro ouepenn, B xole CKpuHHMHIa nanueHtos ¢ CJ[2
Ha npeamet Hanmuuusi COAC, BoisiBlieHO, 4TO 50% ONpOIICHHBIX
YYaCTHHUKOB aKTUBHO NMPEABABIIAIN )KaJ'[O6]>I, XapaKTCPHBIC I
3TOr0 PaccTpoiCTBa CHA. Pe3ynbTaThl KpymHOrO KOTOPTHOTO
uccinenosanusi European Sleep Apnea Cohort (ESADA) Takxe
MOATBEPAUIH O0Jice BBICOKYIO pacmpoctpaneHHocTh CJ] 2 Tuma
cpenu nauuenToB ¢ COAC: pacnpoctpanenHocts CI2 cocras-
nsuna 6,6% y mui 6e3 COAC B cpaBHeHuu ¢ 28,9% y naiueHToB
¢ Tsokesbim COAC [9].

[lonydeHHble K HACTOSIIEMY MOMEHTY pPE3yJbTaThl HCCIIe-
JIOBaHUH NpopeMOHCTpUpoBanu 3HauuMocTh Bkiaaga COAC B
pa3BUTHE HApYIICHUH yrIeBOJHOrO oOMeHa, B ToM uucie CJ[2
THIIA, 4 TAKXKC B JOCTHXKCHHUC LICJIICBBIX 3Ha‘-{eHHﬁ [NIMKEMUH Y
MAIUEeHTOB ¢ yCTaHOBIEHHBIM auarnozom CZI2 tuma. [Ipenrio-
JIaraeTcsl, 4YTo B OCHOBE Pa3BUTHSI METa0OIMYECKUX HAPYILICHUH
pu COAC 51e)XUT HECKOJIBKO aCIIEKTOB: TMIIEPAKTUBALIUS CUM-
HaTHYeCKOil HEPBHOW CHUCTEMbI Ha (JOHE HOUHOI I'MIIOKCEMHHU U
(parMeHTalK CHA; HAPYIICHHE UPKAIHOTO PUTMA CEKPELIUH
KOPTHU30J1a; OKCUJATUBHBIM CTpecc U pa3BUTHE CUCTEMHOIO BOC-
nanenus [9].

KiroueBass posib B pa3sBUTUM METAaOOIMUECKUX HapyLICHUH
npu COAC oTBezieHa HOYHOM TrHIIOKCEMHH. B Xozme akcrepu-
MEHTAJILHOI'O0 HCCJICAOBaHUA C IMPUMEHECHUEM METOMA SYIIU-
KEMHUYCCKOTO TUICPHUHCYIMHEMUYECKOTO KJIOMIIA BBISABJICHO
SHAYUTECJIbHOC CHUKCHHUC YTHUIIM3AlUU ITIFOKO3bl MHCYJIMH3aBU-
CHUMBIMU TKaHSMM OpraHu3Ma B ycioBusAxX rumnokcuu [10]. Me-
XaHW3Mbl HapyUICHUS YIIIEBOAHOI'O O6MeHa I[pU T'UIIOKCEMUU
H3Y4YCHbI HEAOCTATOYHO. yCTaHOBJ'[eHO, YTO HOYHAas T'HMIIOKCE-
MUsl IPUBOAUT K aKTUBALIUU FI/IHOTaﬂaMO—FHHOq}I/I?)apHO-Haﬂ—
l'lO'-le‘[HPIKOBOﬁ OCH C NOCJICAYOUINM YBECIUYCHUEM CEKPCIUHN
KOpTH30Ja. B cBOIO 0Yepenh KOPTU30J BBI3BIBACT Psill METabO-
JIMYECKUX PEaKLUil, BKIIIOUasi MHTMOMPOBAaHUE CEKPELIUH MHCY-
JIMHA, JIUTIOJIU3 B )KUPOBOM TKaHM, KETOI€HE3 M INIIOKOHEOTeHE3
B IICUYCHHU. l'[epno;mqecxaﬂ THUITIOKCHS TAKXKC ABJISACTCA 3HAYH-
MbBIM (aKTOPOM, MOIYJIHPYIOLINM aKTUBHOCTh CUMIIATHYECKOTO
OTZENa BereTaTUBHON HepBHOII cuctemsl [9].

B HeckosbKuX HCCIeIOBaHUAX MPOAEMOHCTPUPOBAHO BIIUSA-
HUE AIHU3010B HOUHOW T'MIIOKCEMHUHU Ha Pa3BUTHE U MPOTIPECCH-
POBaHME HEAIKOroJIbHOH xkupoBoii Oone3Hu neuenu (HAXBIT),
KOTOpas NMOTCHUUPYET MHCYJIUHOPE3UCTECHTHOCTD 3a CHET CHU-
JKEHHUSA aKTUBHOCTU MHCYJIMHOBOI'O CUTHAJIBHOI'O IIYTHU U MOCJIC-
JYIOIEro HapyuieHHs (QYHKIMOHUPOBAHUS BHYTPUKICTOYHBIX
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TpancnoprepoB roko3sl (IJIKOT). C. Minville u coasr [11] 006-
HapY XU aCCOLUALNIO MEXIY TSKECThIO HOUHON TUITIOKCEMUH
u crearo3oM. JlokazaHo, 4TO HOYHASI TUIIOKCEMHUs MPUBOAUT K
AKTHUBAIIMU B IICUCHU BblpaGOTKl/l AAEPHOI0 TPAHCKPUIILTUOHHO-
ro ¢axropa kB (NF-kB) — oHOro 13 OCHOBHBIX PEryJIsiTOPOB
BOCIIQJICHUSA, KOTOpblﬁ SABIICTCSL MPSIMBIM MOAYJIATOPOM SKC-
Hpeccur TUIOKCHUs HHAyHHpoBaHHoro dakropala (HIF-1a).

Brausnue HOYHOM TMIIOKCEMHHU Ha CKEJIETHBIE MBILIIBI IPO-
JIEMOHCTPUPOBAHO B HuccienoBanuu A. Carreras U COaBT., IpU
3TOM 00HAPY)KEHO CHUKEHHE TPAHCIIOKALUH NIEPEHOCUHKA [0~
ko3bl [JIFOT-4, 4TO MOTEHIMAIBHO CIOCOOCTBYET YCHIICHHIO
MHCYIMHOPE3UCTeHTHOCTH [12].

? ?
I Tanonans N
THIF-1

LEANPeHC MINOAPOTEHAOS AREEHE AL
CHC

\ I /
Ho9gHasi THITOKCeMIsI

~ T

CHC

4ruGens B-xaeToR
lecerpeuna nucyanHa

TCHHTes JIIILIAOR

1 HIF-1. NFkB
tBocnazene,
OKCIIATHBHENT CTpece
Crearoz

1 yTIUNIamIs IIIOKO3ET
lTpancokraumnz GLUT4H

Puc. 1. Mexanusmol, cesasvieaiowjue HOUHYIO SUNOKCEMUIO C
HapyuleHuem mMemadonuzma 2nKo3sl (YUMUpOBano ¢ uzmeHe-
nusmu no [13])

[Meproanyeckast THIIOKCHSI BIUSIET Ha BBIPAOOTKY U CEKPELIHIO
MHCYJIMHA ITOJDKEITYA0YHOM JKeJIe301, a TAK)Ke Ha OpraHbI-MuUIlIe-
HY MHCYJIMHA, TaKue KaK KMPOBas TKaHb, [ICUCHb U CKEJIETHbIC
MbIel. [lepednciieHHbIe BbIE MEXaHU3MbI BBI3BIBAIOT HApPY-
IIEHHE TOJIEPAHTHOCTHU K IIIOKO3€, HHCYIHMHOPE3UCTEHTHOCTD U
JUCTUNAACMHIO. DP(EKThl MepUOIUYSCKON THIIOKCHH MOTYT
OBbITh peaar30BaHbl MPSIMBIMU W/WIN IIOCPEICTBOM aKTHBALUH
CHUMITaTUYECKONW HEPBHOI CHCTEMBI.

HIF-1a (daxrop, nHAynMpyeMbIii rumokcueii 1-ambda),

NF-«B (stnepusiii paktop-«kB),

GLUT4 (r1roKx03HbIH TpaHCTIOPTEP THUI 4).

Xponudeckass uHTepMuUTTHpYromas runokcus npu COAC
TaK)Ke CHOCOOCTBYET CHIKCHMIO MHIYLHPOBAHHOHN INTFOKO30H

CeKpelMH HHCY/IMHA [-KJIETKaMH MODKEIYI0UHOH JKese3bl
3a cueT Hapymenus skcrpeccun CD38, ydyacTByromero B Bbl-
cBoOOkIeHHH HOHOB Ca** BO BHEKJICTOYHOE MIPOCTPAHCTBO. B
JIpyrom ucciiefoBanui [13] mpoaeMoHCTPUPOBAHO, YTO HOYHAS
THIOKCEMHUS IPUBOJUT K TMOENH B-KIIETOK HODKETYI0UHOI jKe-
Je3bl y Kpolc [14].

Ha ¢one HOYHOU TMIIOKCEMHU NPH HAPYLICHUM AbIXaHUS y
nauueHtoB ¢ C/I2 Tuna oTMeuyaeTcs CHMKCHUE YPOBHS ChIBO-
POTOYHOI'0 aAUIIOHEKTUHA, YYAaCTBYIOLICTO B YJIYULICHUN YYyB-
CTBUTCIIBHOCTHU nepn(bepw{ecxnx TKaHEH K UHCYIIMHY, U IIOBBI-
IIEHUIO PE3UCTHHA.

Eure ognuM (GakTtopoMm pa3BUTHS METaOOIMYECKUX HapyIle-
HUH Yy NanveHTOB C paCCTpOﬁCTBaMH JABbIXaHWsS BO CHE SBJIACT-
cst pparmenTanus cHa ¢ aeduuuToM niyookux craamil. Takas
(parMeHTaIMs XapaKTepH3yeTCs: COXpaHeHneM 0011eil mpoo-
KUTEJIBHOCTHU CHA IPHU BBIPAXKEHHOM HM3MCHEHHUH €TI0 apXUTEK-
Typbl. Cieayer OTMETUTb, YTO W30JIMPOBAHHAs (parMeHTaIus,
BbI3BaHHAsI MEXaHUYECKHUMU WJIU 3BYKOBBIMU PA3APAKUTECIIAMU,
TaKXXE MPUBOANJIIA K CHUKCHUIO YYBCTBUTCIIbHOCTH KIICTOK pa3-
JIMYHBIX OPTaHOB U TKaHEH K CcaXxapOCHMXKAIOLIEMY JICHCTBUIO
uHCcynuHa [15].

®parmeHTanyss CHa ¥ XpPOHMYECKAas HHTEPMUTTHPYIOLLAs
TUIIOKCHs NPUBOLAT K CHMITATHYECKOU TUNEpakTUuBalyu € Io-
CJICAYIOLIUM ITOBBIIIEHUEM CEKPELHHN KAaTEXOJIaMUHOB. Karexo-
JIAMUHBI, BO3JICUCTBYS Ha OeTa-2-aipeHeprudeckie peLenTopbl
[I€YC€HU, YCUIUBAIOT MMEYECHOYHBIM MIMKOTCHOIU3 U TTIIOKOHEOTre-
HE3, CHIKAIOT YTHIM3AIMIO TIOKO3bI Mepr(epuuecKuMu TKa-
HSIMH, MHTUOUPYIOT CEKPELMIO0 MHCYINHA, a TAKKE YCHIMBAIOT
JIMIIONN3 ¢ 00pa30BaHKUEM IPE/IIICCTBEHHUKOB IIIOKOHEOTeHe3a
[JIUIEPUHA U CBOOOIHBIX JKHUPHBIX KUCIOT [15].

B cBoto ouepesip, cMelieHre OaiaHca BereTaTHBHOM HEPBHOM
CHCTEMbI B CTOPOHY MPEOOIagaHusl CUMITATHYCCKOW HEPBHOM
CHUCTCMBI, (bparMeHTaum{ CHAa U HOYHAas I'MIOKCEMUSA IPUBOAAT
K HapyILIEHUIO IIUPKAJHOTO PUTMa CEKPELIUH KOPTU30JIa.

Jokazano, uto COAC siBisieTcst He3aBUCHMBIM (haKTOPOM pH-
CKa Cep/IeYHO-COCYMCTHIX 3aboneBanuii. [Ipy 9ToM cucremHoe
BOCIIJICHHE UTPAeT 3HAUUMYIO POJIb B IIPOLIECCE aTePOCKIEpO-
TUYECKOro nopaskeHus cocynos. Ilpu 3Tom 3aboneBanun ObL10
BBISIBJICHO MOBBIIICHUE YPOBHS MapKepOB CUCTEMHOI'0 BOCHalle-
Hust, Takux kak C-peaktuBHblil 6enok (CPB) u ¢akTop Hekpo3a
onyxosiedt (TNF)-a, a Takke mpoBOCHaTUTEIbHBIX [IUTOKUHOB
(MHTEepNEeHKUH-6), CHHTE3UPyEeMBIX B HedeHu [15].

Tabnuya 1. Mexanusmvl 61UAHUA CHA U €20 PACCMPOUCIE HA Y2lle800HbIll 0OMeH

Bo3MoskHBIIT MexaHU3M Hocnencrus
- OpeKcHH/THIOKpeTHHEeprudeckas cucrema 1
- JlenTuH |, rpenuH 1
IToBenenueckoe . o
- [onoxunTenbHBIH YHEpreTHIecKuit 6ananc Puck paszsutusa C/12 B
YKOpOYEHHE CHAa MeHee 6
- Cumnaruueckast HC 1 1,3-1,7 pa3?
9JacoB
- YTunusauus rrokossl kierkamu I'M |
- Kopruson B BeuepHee Bpems 1
__}gq;zlegﬁzoiie?gﬂ Cpenuuii ypoerb HbA1 y
COAC ) CE MHaTI/I‘lel(I:KaH HC 1 nanuentoB ¢ CJ12 tuma ¢
COAC na 0,72% 1
- Kopruson B Beuepuee Bpems |
- Civnarueckas HC 1 Puck pazButns oxupeHus B
- Koptrzon B BeuepHee Bpems 1 1.07-1,66 pas 1
Wucomuns p_ Tlerrun | rp em/mpT CI2 tuna B 1,52-2,98 pa3 1
_ Jlnennas CO’HJE)HBOCTB 1 VYposens HbAlc va 0,23% 1
nipu CJ12
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Hanmnune COAC oka3blBaeT BIUSHHE HA BOSMOXHOCTU KOM-
HEeHCAlK yrIeBogHOro obmeHa y manuentoB ¢ CJ 2 Tuma.
CormacHo pesynsraraMm uccnenoBanus ESADA, cpennmii ypo-
BEHb NIMKUPOBAHHOIO reMorioduHa y naunenros ¢ CI2 tuma
¢ COAC oxazancs Ha 0,72% Bblme, yeMm y nanueHros ¢ C/I 2
tuna 6e3 paHHoro Hapymenus cHa [16]. ITomy4yens npoTuBo-
peuMBbIC PE3YJIBTAThl O BIMSHUM BOCCTAHOBICHHON CTPYKTYPbI
cHa Ha (hOHE Teparuy Ha IMapaMeTphl YIJIEBOAHOIO OOMEHa y
nauuentos ¢ CJI2 tuna [17]. TepaneBrnueckue MOAXOAbI NPH
COAC 3aBHCAT OT CTENEHH TAKECTH BBISBICHHBIX HApyHICHH.
Xupypruueckoe JICYEeHUEe U CHIDKCHME MAacChl Tella SABJISIOTCS
KJIFOYEBBIMU BHE 3aBUCUMOCTH OT CTEIICHU TSKECTU 3TOrO CHUH-
npoma. B cBoro odepenp, Tepamusi cpefHeil U TsDKeIoi Gopm
COAC Bkitodaet B ce0si MpUMEHEHUE METO/1a BEHTHIISILIUM T10-
CTOSIHHBIM TOJIOKUTEIILHBIM JAaBICHUEM B JBIXaTEIbHBIX ITyTSIX
— CullAll-tepanuu. Pe3ynbraTel peTpOCHEKTHBHOIO KOTOPTHO-
IO MCCIIEA0BAHUS HE OOHAPYKHIIU CBSI3M MEXIy IPUMEHEHUEM
CullAIl- Tepanuu u cHmwkeHHeM pucka passutus Cl2 Tuma.
TeMm He MeHee IS MAIMEHTOB C CPeaHEH U TshKenoi hopmoit
COAC puck pazutust C/I 2 tuna Ha ¢one CullAIl Tepanuu
cHusmics Ha 45% [3].

ComracHO pe3yJabraTaM KOIOPTHOTO HCCIIEIOBaHUS, CHUDKE-
Hust ypoBHsi HbA ¢ 1 HHCYTMHOPE3UCTEHTHOCTH Ha (hOHE MPH-
meHenust CullAll-tepanun y nanuentos ¢ C/I2 He BBISBICHO.
AHaJIOTMYHbIE PE3yJIbTaThl IOJYYEHb! B ABOMHOM CJIEIIOM paH-
JIOMU3UPOBAHHOM MCCIIEAOBAHUYU C IIPUMEHEHHEM MeTola I'd-
HNEPUHCYIMHEMUYECKOT0 3YIIIMKEMUYECKOro Kismmna. B rpynne
nanpentoB Ha CullAIl-tepanuu ypoBenr HbAlc Obun Bbiie
Ha 0,1% cmycrs 3 mecsana U Hiwke Ha 0,4% uepe3 6 Mecsies
HaOmronenns [18]. OnHako B Gonee KPyIHOM HCCIIEIOBAaHHUHU C
yuactueM 416 manueHTOB CTaTUCTMYECKH 3HAUYMMBIX PE3yllb-
TaTOB OTHOCHUTENIBHO BIMSHUS 3TOTO BUJA JICUCHUS HA YPOBEHb
HbAlc criycts 6 mecsiue He 3adukcupoano [19]. CymectByer
HPE/IOJIOKEeHHE, YTO OTCYTCTBHE d(PdekTa 00yCIOBICHO BbI-
6opom HeonTuMmanbHOro peskuma CullAll-Tepanuu, mockob-
Ky B HEOOJBIIOM HCCIICJOBAHUM C y4acTHeM 12 MalleHTOB ¢
CI12 tuna u COAC npumenenue § yacoBoit CullAll-repanuu
IPUBEJIO K YIy4LICHUIO IT0Ka3aTelieil IMUMKEMUH B TeUCHUE JIHSI.
CXOKHe pe3ynbTaThl MOay4eHbl B uccaeqoBannu D.Grimaldi u
COABT., I1e yBenudyenue BpeMmenu nposenenus CullAIl tepanuu
C YETBIPEX JI0 CEMHU YaCOB MPHUBEIIO K CHYKeHHUIO ypoBHs HbA lc
Ha 1% [20].

Wrak, uMeercst NOCTaTOMHO OOJIBIIOE KOJIMYECTBO J0Ka3a-
tenbetB BIusiHUA COAC Ha MeTabonnueckye HapyIeHH s, B 4acT-
HOCTH, YIJICBOJHBIM 0OMeH. B CBsI3M ¢ 3THM KOppeKIusl TaHHOTO
IIATOJIOTMYECKOr0 COCTOSIHUSI MOXKET MPUBECTH K 3HAUMTEIIBHOMY
YITy4IIEHHUIO KOHTPOJIS MMKeMuH y nauuenTos ¢ CJI 2 tuma.

Hncomnus. Vucomunst (OeCCOHHMIA) IMpENCTaBIsieT co0Oit
KIMHUYECKUH CHHJPOM, XapaKTepU3YIOIIHUHCs jajgobamu Ha
HapylleHHe HOYHOIO CHA, TaKue KaK TPYIHOCTH MHHULHUALWY,
HOJUIEPKaHKsl CHA WM MPOOYKICHHE PaHbIIE KEITaeMOro Bpe-
MEHU M CBSI3aHHBIC C 3TUM IIpo0iieMaMu B MEPUOA JAHEBHOIO
00IPCTBOBAHMS, BOSHUKAIOIIMMH, e KOIZIa BpEMEHH U yCJI0-
BUI JUI CHA I0CTAaTOYHO.

PacnpocTpaneHHOCTh MHCOMHHMM B OOIIEH MOMYJISILUU ILIH-
poko BapbupyeT u gocruraer 10%, mpu 3ToM xajgo0bl Ha OT-
JICNIbHBIC CUMITOMBI TPeabsBisiior 30-40% muir B oOmieid mo-
nynsaud. [Ipu npuMeHeHnn 6oiiee CTPOruxX KpUTEPUEB TUarHo-
CTHKH (JUIMTEIBHOCTh HAPYLICHHH CHA HAa NPOTsHKEHUHU Oosee |
Mecsila [Py OTCYTCTBUM MHOMN I1aTOJIOIUH, COIIPOBOXKAAIOIIEHCS
CHUMIITOMaMH{ HapyLIEHUS CHA) PaclpOCTPaHEHHOCTh JAHHOI'O
HapylIEeHUs CHa He npesbliuaeT 6% B obweil nomyssiuuu. Crie-
JIyeT OTMETUTb, YTO XPOHUUECCKasi ”THCOMHHSI aCCOLIMMPOBaHa CO
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3HAYUTEIIHHBIM CHIDKCHUEM KadecTBa xxu3Hu. [Ipu aTom nokasa-
TENIM Ka4ecTBa )KU3HH, OLICHEHHBIC MPH TIOMOIIY CTaHAAPTHBIX
METOJMK, TaKuX Kak SF-36, y ManueHToB ¢ HHCOMHUEH OKa3bl-
BAIOTCsI laXke Oosiee HU3KUMH, YeM Y MAIMeHTOB C XPOHUYECKOM
CepACUYHON HEZ0CTaTOYHOCTBIO.

YcTaHOBIIGHO, YTO HAJIMYHE UHCOMHUHU COIIPOBOXKIAETCS IO-
BBILIICHUEM pHCKa pa3BUTUA oxupeHus B 1,7 pasa, C/I2 tuna
B — 3 pasa. Ilo manHBIM MeTa-aHaiIM3a PaclpoCTPAHEHHOCTh
uHCOMHUM cpeau nanueHToB ¢ CII2 Ttuma cocrasuna 39%.
IIpu sToM B rpynmne nun crapuie 60 JieT yactoTa NPOsIBICHUN
UHCOMHUM cocTaBuia 44%. PacnpocTpaHeHHOCTh WHCOMHUU
OKa3ajiach BBIIIE CPEAU MALMEHTOB C HAJIMYMEM IO3IHUX OC-
noxuHenudd CJ1 2 tuna. [1pu olieHke BIMSHUS KHCOMHUU Ha pas-
JIMYHBIE TIApaMeTPbl yIIeBOAHOro oOMeHa, y mauuentos ¢ CI[2
THUNA ¥ JaHHBIM BapHAaHTOM HapyLICHHs CHa OBbLIM BBISBIICHBI
Gosee Bbicokue 3HadeHHs ypoBHs HbAlc co cpenueit pazHunei
0,23%, a ypoBeHb INIMKEMUU HATOLIAK ObLI BBILIE, B CPEIHEM,
Ha 0,40 mmoms/it [21].

[Marodu3nonornyeckue MexaHU3MBbI, JISKAIHe B OCHOBE pas-
BUTHSI META0OJIMYECKNX HAPYLICHUH NPH HHCOMHHH Y TaljHeH-
toB ¢ C/I2 u3yuennl HenocTaroyHo. C OAHON CTOPOHBI, MPOBO-
LUPOBATh PAa3BUTHE OECCOHHUIIBI MOTYT caMu nposiienust CJ[2
THUIA, TaKUe Kak SIH30[bl T'MIONIMKEMHH, HeiiporaTnyeckas
dbopma cuHApOMA IUAOCTHYCCKON CTOIBI, YPOTCHHTATIbHAS
¢dopma aBroHoMHO# Heifponatuu. C Apyroit — Hamuuue HH-
COMHHM MOXXET OKa3bIBaTh BIHMSHHE Ha JOCTHIKCHHE IIEJIEBBIX
3HAYCHUH yIIeBOAHOTrO oOMeHa y nanuenTtoB ¢ C/12 tumna. Yera-
HOBJICHO, YTO y MALUEHTOB C HHCOMHHMEH MOBBIILICH TOHYC CUM-
MaTUYECKOTO OTAeNa HepBHOHW cucreMbl. CUMIIAaTHUYECKas TI'M-
NepaKTUBAlLMs, B CBOIO O4Yepe/lb, IPUBOIUT K CEHCUOMIM3ALIUU
TUIOTaIaMO-THIO(MH3apHO-HAAIIOUSYHHKOBOH cucTeMbl. [{py-
I'MM HOTEHIUAIBHBIM MEXaHU3MOM BO3/ICHCTBUSI HHCOMHUM Ha
BO3MO)KHOCTH KOMIICHCAI[MH YIJICBOJHOTO 0OMEHA Y MallieHTOB
¢ C/I2 tuna sBiseTCs BAMSAHUE HA CEKPELMIO I'PEIMHA U Jel-
THHA. XpOHHYECKass OCCCOHHMUIIA TPOSBIISCTCS TAKXKE THEBHON
COHJIMBOCTBIO M HEHPOKOTHUTHBHOM auchyHKIMeEH ¢ anaTuei
U TOCJISAYIOIINM CHIKEHHEM NPHUBEP)KCHHOCTH IAlUCHTOB K
nedyeHuto [21].

Pesynbrarsl MeTaaHain3a MpoIEeMOHCTPUPOBAIIM, YTO Y Ia-
enToB ¢ CJI2 tuma u uacomuuelr yposerb HbAlc okazancs
Ha 0,23%BbllIe B CPaBHEHUH C JHLAMHU 0e3 HapyIIeHHil CHa.
Io manubIM uccnenoBanuii [21], y nanueHToB ¢ GeCCOHHULEH
YPOBEHb ITMKEMHUH HATOIIAK OKa3ajcs Beiiie Ha 0,40 MMOJIB/II.

Cunopom decnokotinvix noe (CHH). CbH Taioke u3BecTHbIN,
Kak Oone3Hb Buiutnca-DxOomMa — CEHCOPHO-MOTOPHOE 3a00-
JIeBaHUe, [yl KOTOPOTro XapaKTepHbI TUCKOM(OPTHBIE, OoJies-
HEHHbIC OLIYLICHUsS B HIDKHUX KOHEUHOCTSIX, MOOYKAarolie
COBEpLIATh ABMKCHUS B IOKOE. PacripocTpaHEeHHOCTh JaHHOTO
paccrpoiicTBa B 001eH nmonynsuuu cocrasisier 5-15%.

B koropre nanueHTos ¢ BropuuHoii ¢popmoit CBH nonst na-
uueHtoB ¢ CJ12 cocrasnser 21%, 4To npeBblIaeT pacrnpocrpa-
HEHHOCTB 3TOTO THIA auabeTa B OOIIEH momyssinuu B 3 pasa.
IIpu 5TOM BBISIBJICHO, 4TO OCHOBHBIM (DAKTOPOM pHCKa Pa3BUTHS
CBH B xoropte nmauuentoB ¢ CJ/I2 tuma siBisercs nepudepu-
yeckas nonuHeiponarus. Tak y 33 u3 99 manumentoB ¢ C/12,
HapYLIEHHOH TOJIEPAHTHOCTHIO K INIIOKO3€ M HApYILECHUEM INIH-
KEeMUM HATOIIAK ObLJIO YCTAHOBJICHO HAJIMYUE BUIATEIbHBIX
paccTpoicTB, CBA3aHHBIX cO cHOM [20].

Baxumouenne. COKpalieHue MPOIODKUTEIBHOCTH (PU3HOIIO-
I'MYECKOT0 CHa, a TAKXKE pa3JInuHble HApYLICHUS CHA OKa3bIBalOT
HeraTHBHOE BIIMSIHUE Ha BO3MOXKHOCTH Pa3BUTHS U JJIbHElIIee
nporekanue CJ[ 2 tuna. B HaubonbIeii creneHu 3ToT 3hGeKT
BbipaxkeH npu Hanuuuu COAC, npu KOTOPOM MPHUCYTCTBYIOT
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cpa3y HECKOJIBKO MaTOJOTHYeCKHX (GakTopoB: (hparMeHTALHs
CHa U MHTEPMUTTHpYIOLIasi runokcemusi. Tpebyercs mposesie-
HUE JAJbHEHIINX UCCIICIOBAHUM, ONIPEACIISIONIMX KOHKPETHBIC
TFOPMOHAJIbHBIE MEXaHNU3MBI, JIC)KAIUE B OCHOBE BIIUAHUA HApY-
IICHHUH CHA Ha NOKA3aTelM YIIEBOJHOIO OOMeHa
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SUMMARY

INFLUENCE OF PHYSIOLOGICAL AND PATHOLOGI-
CAL SLEEP ON THE CLINICAL CHARACTERISTICS
OF TYPE 2 DIABETES MELLITUS (REVIEW)

'Shinalieva K., 2Kasenova A., *Poluektov M.,
'Karamullina R., 'Bekenova A.

INJSC “Medical University Astana” Ministry of Health of the
Republic of Kazakhstan, Nur-Sultan, Kazakhstan; *FGAOU
VO “First Moscow State Medical University named after 1.M.
Sechenov (Sechenov University) “Ministry of Health of Russia,
Moscow, Russia

The prevalence of sleep disorders in the general population
is quite high. At the same time, changes in sleep duration, sleep
apnoea syndrome, fragmentation and other changes in sleep are
significant factor of risk for the development of diabetes mel-
litus type 2, and also have a negative impact on the ability to
achieve satisfactory compensation in these patients. The article
presents up-to-date information on the association between
sleep disorders and diabetes mellitus type 2. Correction of sleep
disorders should be considered as a therapeutic target in the
complex therapy of diabetes mellitus type 2, along with drug
therapy, nutritional optimization and physical activity.

Keywords: sleep, obstructive sleep apnea; diabetes mellitus
type 2; insomnia; HbA Ic; restless legs syndrome, insomnia.
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BJIUSAHUE ®U3UOJOTIMYECKOI'O U TTATOJIOI'U-
YECKOI'O CHA HA KIMHMWYECKHUE XAPAKTEPH-
CTHUKHU CAXAPHOI'O JUABETA THUIIA 2 (OB30P)
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PacripocTpaHeHHOCTh HapyIICHHUI CHAa B 0OLIEi MOMyIsIIuK
BE€CbMa BCJIMKA. le/l OTOM HU3MEHCHHUE IPOAOLKUTEIIBHOCTH
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CHa, CHHAPOM HOYHOTO alHO?, ()parMeHTalys U Apyrue Hapy-
IICHUSI CHA SIBISIOTCS 3HAYUMBIM (DAKTOPOM PHCKA Pa3BHUTHS
caxapuoro auabera (CJ]) Tuna 2 1 0Ka3pIBarOT HETATHBHOE BIIH-
SIHUE HAa BO3MOXXHOCTb JOCTHUXXCHUS y)IOBHeTBOpHTeHbHOﬁ KOM-
[IeHcanuu y MMalMCHTOB. B CTaTbe NPEACTABICHBI COBPEMEHHBIC
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CBEIEHHs O B3aMMOCBs3HM Hapymenuii cia ¢ CJI tuma 2. Kop-
PEKIMs HapylIeHHH CHa JOJKHA pacCMaTpUBAaThCsA B KauyeCTBe
TEpareBTUUECKOM MHUIIEHH B KoMIUIeKcHOH Tepanuu CJ/l Tuma
2, Hapsily ¢ MEIMKaMEHTO3HOH Tepanueil, onTuMu3sanueil nura-
HUS ¥ U3UYECKOM aKTUBHOCTBIO.
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FAMILIAL CIRCUMSTANCES AND PSYCHOLOGICAL CHALLENGES
IN ADOLOSCENTS WITH HISTORY OF CHILDHOOD ABUSE

13Kovaédevié S., 2*Sobot V., ¥Vejnovi¢ A., *KneZevié¢ V., *Milatovi¢ J., '*Segan D.
9 9 .] 9 9 9

University of Novi Sad, Faculty of Medicine, ' Department of Psychiatry and Psychological Medicine;
’Department of Psychology, *Clinic of psychiatry, Clinical center of Vojvodina, Novi Sad, Serbia

The World Health Organization (WHO) has suggested the
following as the official general definition of abuse and neglect
of children: “Maltreatment and abuse of the child include all
forms of physical and/or emotional abuse, sexual abuse, neglect
or negligent treatment, as well as commercial and other kinds
of exploitation, leading to direct or potential harm to the health
of the child, his/her survival, development or dignity, within a
relationship involving responsibility, trust or power” [1].

The role of childhood trauma is crucial to the development of
many mental disorders. Trauma as a result of violence is more
intense and durable when the perpetrator is known and close
to the victim, but when it comes to a stranger and an unknown
person. People are the most vulnerable to violence in their near,
familiar environment, within the family, in which they should
feel and experience safety and security [2]. In the long term,
in the countries with a high prevalence of abused children and
adolescents, the consequences could be leading to a slowdown
in the general economic and social development of these coun-
tries, due to psychosocial and psychopathological consequences
of abuse that could interfere with the proper functioning of such
children as future workers and parents [3].
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There are several risk factors for the occurrence of abuse: a)
child-related factors (unwanted child, prematurely born child, de-
velopmentally impaired child), b) parents/caregiver factors (single
parent, young parents, parents abusing psychoactive substances,
undereducated parents), ¢) socio-cultural factors (low income, un-
employment, social isolation, high crime rates); and d) surround-
ing-related factors (families, institutions, schools) [1,3].

Children and adolescent psychiatry include a large number of
disorders during the period of intensive biological and psycho-
logical development, which is under the strong influence of the
social environment and genetic factors. The same phenomena do
not have the same effect on the development of personality in all
periods of life (e.g. the absence of maternal love in the first years
of the child’s life may result in the development of antisocial and
self-destructive behavior, while in the case in which this absence
occurs when the child is fifteen years old, it can be left without
consequences) [4].

This study aimed to examine differences in family and psy-
chopathological characteristics between the group of adoles-
cents with a history of childhood abuse compared to the control
non-abused group of adolescents.
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Material and methods. The study was conducted as a cross-
section study or a prevalence study. In the scope of this study, 60
adolescents of both sexes, ages 12 to 18, were examined. The par-
ticipants were divided into two groups of 30 adolescents: a group
with the experience of abuse (A) and a control group without the
experience of abuse (C). The sample was collected in a home for
children and adolescents without parental care and a student dormi-
tory where adolescents temporarily stay during schooling.

The criteria for the participation in this research were: the age
of the participants (aged 12 to 18); whether or not the participant
experienced any form of abuse during childhood (which was de-
termined based on the available data and documentation of the
competent Social Services); the ability to adequately understand
the content of the items on research instruments, i.e. question-
naires, (which was concluded based on a quick estimate of the
verbal functioning of the respondents using the total number of
points achieved on the verbal subscale of intelligence). The cri-
teria for the exclusion from the survey were: incompletely filled
questionnaire battery; inadequate understanding of the contents
of items on research instruments, ie. questionnaires. Each par-
ticipant of the research signed the informed consent. The test
was carried out anonymously.

Throughout the research process, two questionnaires were
used, one of which was the General questionnaire - made es-
pecially for the purpose of this research, through which the data
on the socio-demographic characteristics of the participants were
addressed in the semi-structured manner — with a special focus
on the data on psychiatric treatment and physical illness. Anoth-
er questionnaire which was used was based on Youth Self Report
(Achenbach, 1991) — a self-assessment of adolescents in terms of
emotional-behavioral symptoms for determining the overall range
of problems, as well as the scores of internalizing problems (dif-
ficulties in personality function, high level of self-control, inhibi-
tion, withdrawal tendency) and externalization problems (behavior
problems, aggression, low-level self-control).

Based on the reports from the Social Services Centre, the
data related to the types of abuse/neglect of adolescents were
obtained, while the data on psychiatric diagnoses were collected
from the medical records.

The data were processed in the statistical program JASP 0. 8.5. 1.
Descriptive statistics and variance analysis with p-value were used
from statistical methods. The results are tabulated and graphed.

The procedure was conducted according to the ethical stan-
dards of the Helsinki Declaration, for which the appropriate con-
sent of the competent ethics committee was obtained (Ethical
Committee of the Faculty of Medicine Novi Sad).

Results and discussion. Groups were equalized in the sex
and age structure. Both groups consisted of 66.67% of males
(20 participants), and 33.33% of females (10 respondents). The

average age of male adolescents in the abused adolescent group
was 15.15, while the average age of female adolescents was 16.4
years, while in the non-abused adolescent group, the average
age of male adolescents was 15.65 years, and the average age of
female participants was 16.8 years.

Having analyzed the reports of violence in the abused group,
it was found that 46.67% of adolescents were neglected, 10% of
adolescents were physically abused, 3.33% of adolescents were
emotionally abused, and no one adolescent was sexually abused.
Furthermore, 40% of the participants suffered several forms of
abuse (50% physical abuse and neglect, 25% physical and emo-
tional abuse, 8.33% emotional abuse and neglect, 8.33% physi-
cal and emotional abuse, exploitation, and testimony of family
violence, and 8.33% physical abuse, neglect, and testimony by
family violence) (Fig. 1). There are no reports of abuse of ado-
lescents in the non-abused group.

0%

H Neglect

Several forms of abuse
B Physical abuse
B Emotional abuse

m Sexual abuse

Fig. 1. The representation of various forms of maltreatment
among adolescents in A group

It was noted that the perpetrators of violence were in the larg-
est percentage of both of the parents (53.33%, 16/30). If the per-
petrator was one of the parents, then the mothers more often
(30%, 9/30) behaved violently against the children in relation to
the fathers (16.67%, 5/30).

Based on the general questionnaire, data were obtained that
the average number of brothers and sisters in the abused ado-
lescent group was 3, and in the non-abused group, there was one
brother or sister. The percentage of divorced parents in the abused
group was 56.67% and children were on average 5 years old at the
time of the divorce, while in the control group, this percentage was
16.67% and the children were on average eight years old. The mor-
tality rate of one of the parents in the abused group was 23.33%,
while in the non-abused group, the noted rate was 3.33%. The per-
centage distribution of mother and father education levels for both
examined groups is shown in the table (Table 1).

Table 1. Representation of data obtained from the general questionnaire in both groups

A group C group
Level of education Mother Father Mother Father
No school finished 13.33% 10%
Primary school 26.67% 13.33% 6.67% 10%
|_Secondary school 23.33% 30% 46.67% 73.33%
College/Faculty 13.33% 26.67% 46.67% 16.67%
No data 23.33% 20%
Average number of sibling 3 1
Percentage of divorced parents 56.67 % 16.67 %
The average age of children when their parents divorced S years old 8 years old
Percentage of death of one of the parents 2333 % 333 %
| Percentage of children who turned to psychiatry for help 20 % 6.67 %
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Fig. 2 - Arithmetic meanings (and standard errors) of results on Ahenbach’s sub-questionnaires
for young people for both adolescent groups; *p<0.05

Table 2. The percentage distribution of ICD-10 classification in adolescents with experience
of abuse of treatment at the Department of Child and Adolescent Psychiatry

Diagnosis F98 FIo1 F90

F43 F92 Fo93 F60

60% 50%

Percentage

30%

20% 10% 10% 10%

F98- Other behavioral and emotional disorders with onset usually occurring in childhood and adolescence;
F91- Conduct disorder; F90- Hyperkinetic disorders; F43- Reaction to severe stress, and adjustment disorders;
F92- Mixed disorders of conduct and emotions; F93- Emotional disorders with onset specific to childhood;
F60- Specific personality disorders

The education of the mothers of the participants in the abused
group was mostly at the primary school level of 26.67%, and
13.33% of the mothers did not complete any levels of education,
while the highest percentage of the fathers was on a second-
ary school level in 30% of cases, and 10% of the fathers were
without any completed school level. In the group of non-abused
adolescents, the highest percentage of mothers and fathers fin-
ished secondary school.

Among the abused group participants, 20% of adolescents
report that they were advised to visit a psychiatrist (50% for al-
cohol abuse or psychoactive substances, 33.33% for behavioral
problems, and 16.67% for emotional problems), and 26.67%
had some type of physical problems (50% heart failure, 25%
vision problems, 12.5% gynecological problems and 12.5% sev-
eral interconnected disorders). In the non-abused group, 6.67%
of'adolescents visited their psychiatrists for emotional problems,
while 10% had physical problems (66.67% of respiratory prob-
lems and 33.33% of heart disorders).

Based on the self-report inventory of emotional behavioral
difficulties a statistically significant difference was observed be-
tween the group of abused and a group of non-abused adolescents
in the degree of prominent somatic disturbances, delinquent and ag-
gressive behavior (p<0.01) (Fig. 1), and no significant difference in
the obtained results on other scales was found.

There was no gender difference in the representation of the
problem of emotional-behavioral functioning (p>0.05).

According to the possibility for a detailed insight into the
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medical documentation of a sample of adolescents with abuse
experience (medical reports and release lists), data on the most
common disorders diagnosed with ICD-10 in adolescents with
abuse and/neglect were established.

One-third of the total number of the group of abused adoles-
cents were still in psychiatric treatment at the moment of the
investigation and had a psychiatric diagnosis (10/30). The most
common diagnoses are represented in Table 2. Half of them had
a single psychiatric diagnose, and the other half have two or
more diagnoses. Thirteen percent of abused adolescents had a
problem with alcohol and marijuana.

The study found that most adolescents were exposed to neglect
and multiple types of abuses, which is in accordance with some
investigations from other countries. It was noticed that certain
types of abuse in childhood appear together, which is shown by
the results of an increasing number of scientific research papers
on this subject [5-7]. The results of this study show that the most
common are neglect and physical abuse interconnected, which
coincides with the results of an international study [6]. The study
shows a highly represented association between neglect and
emotional abuse [8]. An interesting observation is that there are
no reports of sexual abuse. This result is explained by the fact
that sexual abuse is more difficult to detect because often the
visible consequences are missing. The victims of sexual abuse
often report the abusive act years after undergoing this type of
violence, because they have difficulties in establishing trust and
intimacy, which is considered the main consequence of sexual
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abuse [9]. Some authors point out that even in rare cases when
the victims show optimism despite the violence they have suf-
fered, we must be careful that such a person can exhibit symp-
toms only when they become sexually active themselves [10].

In this study, in a group of abused adolescents, most common-
ly, both parents were abusers, and the total number of mothers
analyzed were the abusers in a higher percentage than the fa-
thers. In a community that evaluates family satisfaction through
the emotional warmth and empathy of the mother, greater con-
sequences for the victim remain if violence originates from
the mother [11]. Despite the result opposite to ours where the
mother is more rarely abusive, the effects of such behavior more
strongly and adversely affect the adaptation of adolescents [8].

For families with abusive and neglected behaviors, several
risk factors are common, such as a lower level of parental educa-
tion, a higher number of children in the family, a greater number
of divorces, and losses/deaths of parents, compared to the fami-
lies where there is no abuse. This is in line with the data from
studies that parent abusers lack good parenting skills, that they
have lower intellectual abilities and education, often live in poor
socioeconomic conditions and are unemployed. Most siblings
require greater involvement of parents, and parents often have
psychological disorders themselves, are prone to alcohol abuse,
criminal acts, which all affect the occurrence of abuse. Ex-
posure to the childhood risk factors is significantly associated
with a lower number of years of schooling or lower education,
a higher degree of anxiety and depressive symptoms, and more
criminal reports and arrests in adulthood [6,12,13].

This study shows that a higher percentage of abused and ne-
glected adolescents compared to unabused and non-neglected
seek help due to mental disorders, primarily due to behavioral
problems, substance abuse, somatoform problems, and suicidal
behavior [14]. Also, these adolescents have more extreme dif-
ficulties in the form of delinquent and aggressive behavior.
These observations are in line with the research of other authors,
which further state that two forms of mother behavior (neglect
and testimony to family violence) and one form of father behav-
ior (emotional abuse) provide the best prediction of the overall
problems in the functioning of the child [8,10,15]. In adoles-
cent age, symptoms of trauma among abused children are still
present [16]. Children tend to accuse themselves of incomplete
cognitive development, dependence on adults, and an aware-
ness of adults in meeting their needs. They are more vulnerable
than adults and violence threatens their current psychophysical
health, but also further psychophysical and social development
[2]. Children who are physically abused adopt aggressive pat-
terns of behavior and later themselves may become abusers [10].
The link between physical punishment and aggressive and aso-
cial behavior in children has been confirmed in foreign studies
[17,18]. The literature also states that post-traumatic stress dis-
order can occur in abused children within the family, that such
children have problems in psychosocial development, and that it
is possible to manifest attention deficit and attachment disorders,
hyperkinetic disorder, and have lower academic achievements
compared to non-abused children [16].

Inorganic enuresis, behavioral disorder, and hyperkinetic dis-
orders are the most commonly diagnosed psychiatric disorders
in this study. Studies also point to other disorders that occur
more frequently in a population that has suffered some form of
child abuse, such as an obsessive-compulsive disorder, a gen-
eralized anxiety disorder, and a tic disorder [6]. The family and
its psychopathology are important factors for the emergence of
criminal behavior, with the possible transgenerational transmis-

© GMN

sion of drinking patterns and models of criminal behavior [19].
According to recent studies, the symptoms of anxiety and de-
pression are the most common, and there is a genetic predisposi-
tion for their emergence [20,21].

The experience of abuse is unique and each victim requires
individual examination and guided support [10]. An aware-
ness of the serious and long-term consequences of violence
should serve to strengthen prevention measures, especially in
groups of children at high risk of occurrence of various forms
of abuse [20]. Some authors are increasingly emphasizing the
importance of empowering individuals in terms of increasing
the resilience of children who are in trouble by mastering the
skills of solving problems, as well as by improving safe schools
and settlements to reduce the risk of unintended consequences
in children who are traumatized. Also, periodic quality control
of life among school students is proposed to identify symptoms
in time and point out the necessary assistance in the form of
psychiatric support and support in the field of somatic medicine
[8,16,20,22,23].

The limitations of this research are reflected in the absence of
control of the impact of other risk factors since the stated emo-
tional-behavioral difficulties in abused adolescents did not occur
solely as a result of abuse. This is a sample of children who have
been exposed to a number of other adverse factors, primarily
family factors (early loss of parents, lower socio-economic sta-
tus and educational family level, a higher number of children in
the family, etc), but also the fact that such children carry certain
genetic, biological factors alongside the personality factors. In
addition, this is a selected sample and should not be taken as rep-
resentative of the entire population of abused and/or neglected
children, as they are children who, in addition to abuse, have
been exposed to a number of other risk factors. Cumulation of
risk factors during the development of children significantly in-
creases the likelihood of occurrence of mental disorders in child-
hood, adolescence, and adulthood.

Conclusion. The results of this research show individual risk
factors for the occurrence of child abuse, as well as the multiple
and long-term consequences of childhood maltreatment that are
manifested in the adolescent age, which points to the specific
needs of abused and neglected adolescents for psycho-psychiat-
ric support and treatment, to prevent and mitigate the subsequent
consequences in adulthood.
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SUMMARY

FAMILIAL CIRCUMSTANCES AND PSYCHOLOGICAL
CHALLENGES IN ADOLOSCENTS WITH HISTORY OF
CHILDHOOD ABUSE
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3Milatovié J., '3Segan D.

University of Novi Sad, Faculty of Medicine, 'Department of
Psychiatry and Psychological Medicine; *Department of Psy-
chology; *Clinic of psychiatry, Clinical center of Vojvodina,
Novi Sad, Serbia

Violence, child abuse and neglect, which can lead to physical,
psychological and social impairment and cause serious long-
term consequences, are widespread throughout the world.

The aim of our study is to examine the characteristics of the
family and the emotional-behavioral difficulties of adolescents
who were abused in childhood, compared with those who did
not experience abuse.

Sixty participants of both genders aged 12 to 18 years were
divided into two groups (abused adolescents and the control
group). The medical documentation and the self-report ques-
tionnaire for youth (SRQY) were used for data collection.

The data were analyzed by JASP 0.8.5.1 by ANOVA.

46.67% of adolescents reported that they experienced neglect,
10% physical abuse, 3.33% emotional abuse, and 40% have
suffered from several types of abuse.

Usually, they are abused by both parents. In abusive families,
the average number of siblings, divorced and single parents is high-
er than in non-abusive families and the level of parents’ education
is lower compared with the control group.

The adolescents with abusive experience have more somatic
disturbances, delinquency, and aggressive behavior (p<0.01)
than controls.

Adolescents with childhood neglect and abuse develop mul-
tiple psychopathological difficulties that require psychological
and psychiatric intervention to prevent the negative consequenc-
es in adulthood.

Keywords: childhood neglect and abuse, adolescence, fam-
ily, emotional-behavioral difficulties.

PE3IOME

CEMEMHBIE YCJOBHUSA U MCUXOIATOJIOI MYE-
CKHE TPYJHOCTH Y NOJPOCTKOB, HCIIBITAB-
HINUX HACUJIME UTTPEHEBPEXXEHUE B IETCKOM
BO3PACTE

3Kopauesuu C.H., > Ilo6or B., *Beiinosuu A.,
13Kue:xesuu B., “Muuarosuy, “Illeran [T,

Hoeu-Caockuil ynugepcumem, MeOUyUHCKUll (axyibmem, 'ka-
(edpa ncuxuampuu u NCUXON02UUECKOU MeOuyunbl; *kaghedpa
neuxonoeuu, Kaunuxa ncuxuampuu, Knunuveckuii yenmp Bo-
esoounvl, Hosu-Cao, Cepous

Hacunme, xecTokoe oOpalieHne ¢ IeTbMH U OTCYTCTBHE 3a-
0OTBI, 9TO MOXET NMPHUBECTH K (PU3NIECKHM, TICHXOIOTHIECKIM
1 COIMATBHBIM HapYIICHUSIM U BBI3BaTh CEPHE3HBIE JIONTOCPOU-
HBIE MOCIIE/ICTBUS, ITHPOKO PACTIPOCTPAHEHBI BO BCEM MHPE.

Llenpio wccnenoBaHus SIBUIOCH YCTAaHOBICHHE SMOIMOHAb-
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HO-TIOBEJICHYECKUX HApYIIEHUH Cpeiu MOIPOCTKOB, MOABEPT-
IINXCSI )KECTOKOMY OOpAICHHIO B IETCKOM BO3pAcCTe.

Lenpro uccnenoBaHUs SBUIOCH OINpPEIEICHHE HMOLUO-
HaJIbHO-IIOBEACHUECKUX TPYAHOCTEH y HOAPOCTKOB, MOJI-
BEPILIUXCS J)KECTOKOMY oOpallleHuIo B feTcTBe. 60 yuyacTHU-
KOB 00euX IoJI0B B Bo3pacTe oT 12 no 18 et paszaeneHbl Ha
JABC I'pynIibl: OCHOBHAasd rpynna - NOAPOCTKHU, MOABECPIIIUECCA
Hacwimio (n=30) ¥ KOHTpOJbHAas rpynmna - HOAPOCTKH, HE
noxseprmuecs Hacuiauio (n=30). [ns cOopa maHHBIX HC-
IMOJIb30BaAJIMCh MEAUIIMHCKAsA JOKYMEHTAIMA U aHKETa CaMO-
otyeTa st mostonéxu SRQY.

JlanHbIe OBLIM MPOAHAIN3UPOBAHBI ¢ momoIbio JASP 0.8.5.1
ANOVA.

Pesynprars! onpoca BeIIBUIN, 4TO 46,67% MOIPOCTKOB B AET-
CTBE MOJBEPraJluCh NPeHEOPEKNUTENEHOMY OTHOIIeHHI0, 10% -
¢m3udeckomy Hacwinio, 3,33% - SMOLMOHATIBHON )KECTOKOCTH

1 40% - HECKOJIIBKUM BHJIaM JKECTOKOro oOparuenue. B 6omb-
IIMHCTBE CJIy4aeB, OHM MOJBEPraJiiCh HACHIMIO CO CTOPOHBI
000UX pOIUTEIICH.

Takue MOAPOCTKH Hallle POCIM B CEMbSIX C pPa3BEACHHBIMH
WJIX ONMHOKHUMU POAUTEIIAMU, U MHOKECTBEHHBIM KOJIMYECTBOM
OparbeB U cecTep. YpPOBCHb 00pa3oBaHUS POMUTEICH OOBIYHO
HIKE [0 CPAaBHEHUIO ¢ KOHTPOJIbHON TPYIIION.

IMoxpocTky, MOABEPraBIIKECs )KECTOKOMY OOpAIEHHUIO PO-
SIBJISIIOT OOJIbIIIE COMATHUECKHX Kal00 1 arpeCCUBHBIX TEH/ICH-
Ui, 1 Oosee CKJIOHHBI K IPAaBOHAPYLICHUSM U NPOCTyIKaMm (p
<0,01), yeM B KOHTPOJIBHOI IpyIIe.

VY HOxpOCTKOB, KOTOPBIE B ACTCTBE MEPEKUIN MPEHEOPEKH-
TEJILHOE OTHOLICHHUE U HACUIINE, PA3BUBAIOTCS MHOKECTBEHHbIC
IICUXOIATOJIOTHUECKHE MPOOJIEMBI, KOTOPbIE TPEOYIOT IICHXOIIO0-
TMYECKOTO U ICUXUATPUUYECKOrO0 BMEIIATEeNIbCTBA VISl MPEIOT-
BpALLEHHsI HEraTUBHBIX MOCJIEICTBHIA BO B3POCIOM BO3pacTe.
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UTILIZATION OF HYDROCORTISONE ACETATE PHONOPHORESIS IN COMBINATION
WITH THERAPEUTIC EXERCISE IN THE REHABILITATION MANAGEMENT
OF FUNCTIONAL LIMITATIONS CAUSED BY KNEE ARTHROFIBROSIS

12Akhalkatsi V., *Matiashvili M., *Maskhulia L., *Obgaidze G., 3Chikvatia L.

Tbilisi State Medical University, 'Physical Medicine Department, *Clinical Center of Sports Medicine and Rehabilitation;
First University Clinic, Tbilisi, Georgia

Arthrofibrosis is a joint pathology during which exces-
sive collagen is produced resulting in movement limitation,
inflammation and pain. It is caused by repeated injuries or
surgical interventions, the latter of which can be the reason
behind the irregular reaction of the immune system, exces-
sive development of fibrous connective tissue inside and/or
around the joint and the significant decrease of the quality of
life in patients [12]. To manage the aforementioned process-
es, certain drugs like glucocorticoids are often used which
limits the formation of scar tissue, suppress the production of
collagen and decrease the synthesis of inflammatory media-
tors and fibroblasts [2].

The first attempts at influencing steroid anti-inflammatory
drugs’ ability to overcome the skin barrier using ultrasound
waves were noted in the 1950s. However, despite the popularity
of phonophoresis, there still are some unanswered questions in
modern physiotherapy and rehabilitation regarding this matter
which raises a certain amount of suspicion concerning the ef-
fectiveness of this method, including: 1. the parameters of ul-
trasound used in treatment; 2. the dosage and concentration of
medication; 3. physiological processes that play the key role in
achieving therapeutic effect during phonophoresis; 4. the scar-
city of relevant research concerning the indications and contra-
indications of the abovementioned treatment method that does
not allow us to draw unambiguous assumptions with regards to
the effectiveness of phonophoresis [8].

Multiple researches, on the subject of using steroidal anti-
inflammatory drugs (hydrocortisone and dexamethasone) in
the cases of periarticular and muscular pathologies of osteo-
arthritis, have shown significant improvement with regards to
decreasing pain and increasing range of motion. For instance,
during one of these researches that involved the treatment of
osteoarthritis, tendinitis or bursitis with hydrocortisone pho-
nophoresis, 68% of patients showed significant improvement
with regards to decreasing pain and increasing active range
of motion and 18% showed partial improvement (partial de-
crease in pain and increase in range of motion with notable
limitations of movement still present). In addition, from the
patients that were treated only with ultrasound therapy, mere-
ly 27% showed significant improvement of the same param-
eters while 16% displayed partial improvement [3].

The goal of our research was to study the effect of therapeutic
exercise and hydrocortisone acetate (HA) phonophoresis com-
bination therapy on the management of the rehabilitation pro-
cess of knee joint functional limitations caused by arthrofibrosis
and to establish the optimal parameters of ultrasound needed to
achieve therapeutic effect.

To achieve this goal, the following tasks were outlined:

1. Participants had to be selected for research from patients
with clinical signs of arthrofibrosis after they had undergone a
surgical intervention of the damaged joint or lengthy immobili-
zation due to an injury 3-4 months prior.

2. The assessment of patients had to be performed at the start
of the research as well as 3 weeks after its conclusion using the
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Modified Cincinnati Rating System Questionnaire (MCSc) and
by taking into account their Pain-free ROM (PF-ROM).

3. Patients were to be divided up randomly into 5 groups with
each group going through an individual rehabilitation program.

4. Statistical analysis and assessment of the results.

Material and methods.25 male patients between the ages of
18 and 50 (mean age 39+3.4 years) with moderate contracture
of the knee and limitation of knee flexion, which varied between
70° and 90° participated in the randomized controlled experi-
mental research [6]. In addition, modified Cincinnati question-
naire scale (MCSc) [4] was utilized, which consists of 44 ques-
tions divided into 8 sections that adds up to a maximum of 100
points and the results of this assessment were distributed in the
following way: <30 - Poor; 30-54 - Average; 55-79 - Good; >80
— Excellent. Patients were divided randomly and equally into 1
control and 4 experimental groups. The following 3-week reha-
bilitation programs were developed: I - the control group was
assigned an individual home exercise program (HEP) 5 times a
week; the experimental group II was assigned a treatment program
which included the same exercise in addition to phonophoresis with
10% hydrocortisone gel (mixed ultrasound gel), duration - 10 min-
utes, frequency - 1.0 MHz, duty cycle — 50% (Pulsed), 1.0 W/cm?
high intensity ultrasound (HEP+PWHi); the experimental group
III was assigned an almost identical program to the group II with
the difference being 100% (Constant) duty cycle of the ultrasound
(HEP+CWHi). As for groups IV and V — these groups were as-
signed the same home exercise programs alongside 10 minutes of
low intensity 0.5 W/cm?, 1.0 MHz, 50% (HEP+PWLi) and 100%
(HEP+CWLi) ultrasound accordingly with 10% hydrocortisone
gel, 15 procedures total.(Table 1)

Functional assessment of the knee and the measurement of
flexion using a questionnaire (MCSc) was performed twice,
once at the initial stage of research and again in 3 weeks, after
the conclusion of the rehabilitation program.

The resulting data was statistically analyzed at two stages us-
ing the Real Statistics Using Excel program: I - At the first stage,
a repeated measures ANOVA was conducted with the differenc-
es between groups being assessed according to the F — criteria,
where the calculated probability value or P was <0.05 in every
measurement; II — During the second stage, a paired sample t-
test was conducted with the aim to reveal the groups where the
differences resulting from the experiment were deemed signifi-
cant (p<0.05).

Every participant consented to the study in written form after
being informed fully about the content and possible complica-
tions of the experiment.

Results and discussion. Table N1 showcases the changes in
knee flexion (in degrees) according to groups before the research
and after the completion of the rehabilitation program as well as
the difference between the first and second tests in percentages.
In comparison to the initial data, the improvement of ROM in
the injured knee is equal to 50% in the II and III groups where
hydrocortisone acetate (HA) phonophoresis with high intensity
ultrasound was utilized in combination with the home exercise
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Table 1. Rehabilitation programs according to different groups

HiUS** LiUS***
n=25 HEP*
PPWHi (50%) CWHi (100%) PWLi (50%) CWLi(100%)
1 5 +
11 5 + +
111 5 + +
v 5 + +
A% 5 + +
* Home exercise program, ** High intensity ultrasound; *** Low intensity ultrasound.
Table 2. Knee flexion (PF-K.Flex.) prior to the start of the research (Test 1) and after its completion (Test 2)
Group 1 Group II Group II1 Group 1V Group V
Test 1 78.6+1.34 82.443.36 78.846.30 71.846.30 71.7£1.82
Test 2 88.8+2.77 124.6£7.63 119.6+6.87 91.2+1.3 99.0+2.92
df % 12 51 52 28 29
Table 3. Assessment of knee functioning according to the modified Cincinnati rating system questionnaire (MCSc)
before the start of the study (Test 1) and after completion (Test 2)
Group 1 Group 11 Group 11T Group IV Group V
Test 1 46.8+2.39 50.2+2.68 53.2+1.92 47.0+£2.92 45.4£2.61
Test 2 53.8£3.56 77.6£0.89 76.0£3.46 50.8+1.92 52.2+1.48
df % 15 54 43 6 15
Table 4. The results of the repeated measures ANOVA (RM-ANOVA)
Within Groups Between Groups
Parameters F PP F P
K.flex. 12.94 6.85E-09 15.47 1.88E-07
MCSc. 6.43 2.12E-05 19.09 1.65E-08
Table 5. The differences between groups according to the t-criteria
Groups P
I 1I 0.0040
I 111 0.0007
I v 0.1376
1 \% 0.0908
11 11 0.6288
II v 0.0045
11 \% 0.0020
111 v 0.0011
111 \Y 0.0003
v \Y 0.9059

program while in the IV and V groups, where HA phonophore-
sis was used with low intensity ultrasound, the improvement of
flexion was around 28%. At the same time, the control group
(group I) only achieved a 12% improvement in PF-ROM using
solely a home exercise program. (Table 2)

After the completion of rehabilitation programs, according to
the data provided by the Cincinnati modified scale, significant
improvement of knee function was found in groups II and III,
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54% and 43% respectively in comparison to groups I (control
group), IV and V (experimental groups) where the improvement
didn’t exceed 15% (Table 3).

The dispersion analysis of data acquired through the experi-
ment has shown significant difference with regards to pain free
flexion between groups (P=1.88E-07) as well as within the
groups (P=6.85E-09) where the difference between the F-crite-
ria was less than 20%, moreover, the functioning of the injured
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knee joint was improving reliably in both cases according to the
Cincinnati scale (P<0.05). However, the size of the F-criteria
was almost 3 times larger (200%71) between the groups than
within the groups. (Table 4)

At the final stage of the statistical analysis, after repeated
measurements, the comparison of groups according to the t-cri-
teria revealed significant differences (p<0.05) only with regards
to groups II and III, where hydrocortisone phonophoresis with
high intensity ultrasound was included in the rehabilitation pro-
gram alongside with therapeutic exercise. In addition to this, it
should be noted that the difference between the II and III groups
was not significant (p=0.6288). (Table 5)

The graphical representation of the data acquired through the
experiment clearly demonstrates a significant improvement with
regards to both of the parameters (Functional assessment scale
and flexion of the knee) in groups II and I1I, where phonophore-
sis with high intensity ultrasound combined with rehabilitation
exercise program was utilized (Diagram 1).

The analysis of these results has shown that the methods of
rehabilitation were effective in all 5 groups. The comparison
of data before and after the aforementioned interventions has
demonstrated a significant increase (P<0.05) in pain-free knee
flexion and knee functional status (according to MCSc), how-
ever the improvement of knee ROM and its function was more
apparent in experimental groups II and III, where alongside
therapeutic exercise, hydrocortisone phonophoresis with high
intensity ultrasound was used. Dispersion analysis of the data
showed significant differences (P<0.05) between groups accord-
ing to the F-statistical criteria. The difference is most noticeable
when comparing the functional assessment scale of the knee of
the groups, which must be associated with the decrease of pain
and inflammation processes caused by the influence of ultra-
sound, the improvement of usual activities through exercise and
therefore facilitation of the activities of daily life.

+— C5c. 1 Cse.2 — & — PE-KFlex1 — % —PF-KFlex2
140
120 ’fx' ------ e
- -‘\.‘.
100 Pid ~. P
,’ “')é-—
B0 K _____ —_,——— e .-
S ek——— - A
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+
" - + v .
20
GR. | GR. 11 GR. 111 GR. IV GR. WV

Diagram 1. Dynamics of the changes in the results following
Test 1 and Test 2

According to Terri Hoppenrath et al. 2006, it was suggested
that the advantage of the effect of phonophoresis compared
to ultrasound alone was not backed up by hard evidence [4],
however in several new studies by Saime AY [1], Kaya K. [7],
Toopchizadeh V. [11], have shown notable superiority of pho-
nophoresis with corticosteroids over ultrasound when used dur-
ing symptomatic osteoarthritis of temporomandibular and knee
joints as well as myofascial pain. In recent studies, including our
own research, the active substance (medication) for phonopho-
resis is mixed with the gel that is intended for ultrasound which
in turn enables the chemical components of the gel to overcome
the skin barrier in accordance to their properties (Ex: Propylene
glycol, Carbopol 940, etc.)and increases their rate of penetra-
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tion [9]. It has been suggested that transdermal penetration rate
of medications (especially hydrophobic ones) is higher in the
form of emulgel applications [12], however there’s insufficient
practical experience and research on the effect of ultrasound in
this case.

The goal of the research above never was to determine and
study the isolated effects of phonophoresis or ultrasound on ar-
throfibrosis. Since the inception of this study our aim was to
assess the possibilities of positive impact of high concentration
hydrocortisone gel phonophoresis in combination with thera-
peutic exercise with regards to hindering fibrous connective
tissue formation inside or around the knee joint. The paired up
comparison of groups at the final stage of statistical analysis
of the results while taking into account each possible variant
according to the t-criteria (paired t-test) has shown significant
(P<0.05) differences only within the pairs of groups where II and
III experimental groups had participated, additionally, the difference
between these 2 groups itself was not found significant (P=0.6288).
We have to assume that high concentration hydrocortisone phono-
phoresis with high intensity ultrasound alongside therapeutic exer-
cises still had positive impact on decreasing the limitations of knee
functioning caused by arthrofibrosis which, in our opinion, should
be attributed to the ability of glucocorticoids to hinder the forma-
tion of scar, fibrous connective tissue within damaged soft tissues, to
decrease pain and inflammation in cooperation with ultrasound and
also to assist in improving the effect of therapeutic exercises with
the aim to increase the elasticity of soft tissues as well as to extenu-
ate contractures.

According to the results of the aforementioned study, the in-
tensity of ultrasound is a decisive factor while the waveform has
no notable impact on the processes mentioned above when utilizing
hydrocortisone phonophoresis. However, if we also take into con-
sideration the fact that this method of therapy is conducted using
high intensity ultrasound, it would be better to make use of pulsed
ultrasound waves to achieve the desired effect without the threat of
skin damage or decreasing the time of exposure.

Conclusion. Our research has shown that using phonophore-
sis with high concentration hydrocortisone acetate that’s mixed
with ultrasound gel alongside therapeutic exercise in the treat-
ment and rehabilitation of moderate post-traumatic or post-oper-
ative extension contracture of the knee caused by arthrofibrosis
can be successful, which could enable us to achieve 40-50% of
progress regarding knee flexion and functioning in 3 weeks in
case 1.0 MHz, 1 W/cm?, 50% pulsed ultrasound is utilized dur-
ing 10 minutes, 5 times per week.

REFERENCES

1. Ay S, Dogan SK, Evcik D, Baser OC. Comparison the efficacy
of phonophoresis and ultrasound therapy in myofascial pain syn-
drome. // Rheumatol Int. 2011 Sep;31(9):1203-8. doi: 10.1007/
$00296-010-1419-0. Epub 2010 Mar 31. PMID: 20354859.

2. Brian Berman B., M Elston, D.M. What is the role of cortico-
steroids in the treatment of keloids and hypertrophic scars. May
29, 2020 Medscape.

3. Goraj-Szczypiorowska B, Zajac L, Skalska-Izdebska R. Eval-
uation of factors influencing the quality and efficacy of ultra-
sound and phonophoresis treatment. // OrtopTraumatolRehabil.
2007 Sep-Oct;9(5):449-58. PMID: 18026065.

4. Hoppenrath T, Ciccone CD. Is there evidence that phonopho-
resis is more effective than ultrasound in treating pain associated
with lateral epicondylitis? / Phys Ther. 2006 Jan;86(1):136-40.
PMID: 16386068.



GEORGIAN MEDICAL NEWS
No 12 (321) 2021

5. Hydrocortisone Gel for Phonophoresis. https://www.spectr-
umrx.com/hydrocortisone-acetate-micronized-usp-co138

6. Kalson NS, Borthwick LA, Mann DA, Deehan DJ, Lewis
P, Mann C, Mont MA, Morgan-Jones R, Oussedik S, Williams
FM, Toms A, Argenson JN, Bellemans J, Bhave A, Furnes O,
Gollwitzer H, Haddad FS, Hofmann S, Krenn V. International
consensus on the definition and classification of fibrosis of the
knee joint. // Bone Joint J. 2016 Nov;98-B(11):1479-1488. doi:
10.1302/0301-620X.98B10.37957. PMID: 27803223.

7. Kaya K, Delialouglu S, Babadag M, Duleroglu D, Ozel S,
Culha C, Gorgun S. Combined Physiotherapy in Patients with
Arthrogenous Pain of Temporomandibular Joint. // J PMR Sci.
2010; 13: 6-14.

8. Levine D, Adair HS, Marcellin-Little DJ, Jaffe M, Kaneps
AJ. Editorial: Veterinary Sports Medicine and Physical Reha-
bilitation. // Front Vet Sci. 2020;7:240. Published 2020 Apr 28.
doi:10.3389/fvets.2020.00240

9. Modified Cincinnati Knee Rating System Calculator — Or-
thoToolKit /202 1https://orthotoolkit.com/cincinnati/

10. Patel S., Aundhia C., Seth A., Nirmal Shah and Kartik Pan-
dya; Emulgel: A novel approach for topical drug delivery sys-
tem. // European Journal of Biomedical and Pharmaceutical Sci-
encesejbps, 2016, Volume 3, Issue 9, 501-506

11. Toopchizadeh V, Javadi R, Sadat BE. Therapeutic Efficacy
of Dexamethasone Phonophoresis on Symptomatic Knee Osteo-
arthritis in Elderly Women. // Int ] Women’s/ Health/ Reproduc-
tionSci'2014; 2(3): 168-177.

12. Usher KM, Zhu S, Mavropalias G, Carrino JA, Zhao J, Xu J.
Pathological mechanisms and therapeutic outlooks for arthrofi-
brosis. // Bone Res. 2019 Mar 26;7:9. doi: 10.1038/s41413-019-
0047-x. PMID: 30937213; PMCID: PMC6433953.

SUMMARY

UTILIZATION OF HYDROCORTISONE ACETATE
PHONOPHORESIS IN COMBINATION WITH THERA-
PEUTIC EXERCISE IN THE REHABILITATION MAN-
AGEMENT OF FUNCTIONAL LIMITATIONS CAUSED
BY KNEE ARTHROFIBROSIS

12AKhalkatsi V., "*Matiashvili M., ?’Maskhulia L.,
30bgaidze G., *Chikvatia L.

Thilisi State Medical University, 'Physical Medicine Depart-
ment; *Clinical Center of Sports Medicine and Rehabilitation;
3First University Clinic, Thilisi, Georgia

Arthrofibrosis is a joint pathology during which excess colla-
gen is produced resulting in movement limitation, inflammation
and pain. Itis caused by repeated injuries or surgical interven-
tions, which is frequently managed by using certain medications
such as glucocorticosteroids.

The goal of our research was to study the effect of therapeutic
exercise and hydrocortisone acetate (HA) phonophoresis com-
bination therapy on the management of the rehabilitation pro-
cess of knee joint functional limitations caused by arthrofibrosis
and to establish the optimal parameters of ultrasound needed to
achieve therapeutic effect.

25 male patients between the ages of 18 and 50 (mean age
39+3.4 years) with moderate contracture of the knee and limi-
tation of knee flexion, which varied between 70° and 90° par-
ticipated in the randomized controlled experimental research. In
addition, modified Cincinnati questionnaire scale (MCSc) was
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used. The following 3-week rehabilitation programs were de-
veloped: : I - the control group was assigned an individual home
exercise program (HEP) 5 times a week; the experimental group
IT was assigned a treatment program which included the same
exercise in addition to phonophoresis with 10% hydrocortisone
gel (mixed ultrasound gel), duration - 10 minutes, frequency
- 1.0 MHz, duty cycle — 50% (Pulsed), 1.0 W/cm? high inten-
sity ultrasound (HEP+PWHi); the experimental group III was
assigned an almost identical program to the group II with the
difference being 100% (Constant) duty cycle of the ultrasound
(HEP+CWHIi). As for groups IV and V — these groups were as-
signed the same home exercise programs alongside 10 minutes
of low intensity 0.5 W/cm?, 1.0MHz, 50% (HEP+PWLi) and
100% (HEP+CWLIi) ultrasound accordingly with 10% hydro-
cortisone gel, 15 procedures total.

The results of the study revealed that using phonophoresis
with high concentration hydrocortisone acetate that’s mixed
with ultrasound gel alongside therapeutic exercise in the treat-
ment and rehabilitation of moderate post-traumatic or post-oper-
ative extension contracture of the knee caused by arthrofibrosis
can be successful, which could enable us to achieve 40-50% of
progress regarding knee flexion and functioning in 3 weeks in
case 1.0 Mhz, 1 W/em?, 50% pulsed ultrasound is utilized during
10 minutes, 5 times per week.

Keywords: arthrofibrosis; hydrocortisone acetate; phonopho-
resis; ultrasound; contracture.

PE3IOME

INPUMEHEHHUE ®OHO®OPE3A C AHETATOM I'H-
JPOKOPTU30HA B COYETAHHUU C JIEYEBHBIMU
YIIPA’)KHEHUSIMU B PEABUJIMTATUOHHOM JIE-
YEHUH ®YHKIUOHAJBHBIX OIrPAHUYEHWIA,
BBI3BBAHHBIX APTPO®UBPO30M KOJEHHOI'O
CYCTABA

L2ZAxankamu B.XO., “Marnamsuim M.K.,
L2Macxyaus JI.M., *0O6raunze I.O., 3UuxBarust JI.B.

Tounucckuii 20cyO0apcmeeHnblil. MeOUYUHCKULL YHUSepcumen,
Tenapmamenm ¢puzuuecxoui meouyunsl, *Kiunuueckuti yenmp
cnopmugHol Meouyunsvl u peabunumayuu, *llepsas ynusepcu-
memckas kaunuka, Tounucu, I pysus

ApTpodubpo3 sBISETCS MATOIOTHEH CyCTaBOB, BO BpeMs KO-
TOpOH 0Opa3yercss U30BITOK KOJIIareHa, YTO NPUBOAUT K Orpa-
HUYCHUIO JABMKEHUS, BOCIIAJICHUIO U 0OJIH. DTO COCTOSIHUE BbI-
3BaHO IMOBTOPHBIMU TpaBMaMH HIIA XI/IpprPl'-[eCKI/IMl/I BMeEIIa-
TEJILCTBAMH, ITPU KOTOPBIX YaCTO HUCIOJIB3YIOTCS OIIPE/Ie/ICHHbBIC
JIEKapCTBEHHBIE CPE/ICTBA, TAKNE KAK ITFOKOKOPTHKOCTEPOUIBL.

Lenbo uccrenoBaHus SIBUJIOCH ONPEICICHHE BIUSHHUS KOM-
OMHHMPOBAHHOM TEpPAIUK C UCIIOIb30BAHUEM JICYSOHBIX YIIPaXkK-
HeHud 1 (oHOodOpesa ¢ aneTaToM TUAPOKOPTH30HA HA YIpaB-
JICHUE MPOLECCOM peaduiauTanud (QYHKIHOHAJIBHBIX OTpaHH-
YeHUH KOJEHHOTO CyCTaBa, BBI3BAHHBIX apTpoduOposom, u
YCTaHOBJICHHE ONTHMAJbHBIX MapaMeTPOB YIbTPa3BykKa, HE0O-
XOJMMBIX JUTS TIOCTHKEHUSI TeparneBTHYecKoro addexra.

B PaHAOMU3UPOBAHHBIX KOHTpOHI/IpyeMbIX OKCIIEPUMEHTAJIb-
HBIX HCCJICAOBAHUAX Yy4YaCTBOBaJIN 25 ManueHTOB My)KCKOl"O
nosa B Bo3pacte ot 18 o 50 ner (cpennuii Bozpact 39+3,4 ner)
C yMEPEHHOIT KOHTPAKTYpOil KOJICHA U OTPaHUYCHHUEM CTHOaHUs
B KOJICHHOM CyCTaBe, KoTopoe Kosebanaocs ot 70° mo 90°. Uc-
T0JIb30BAJIACH TaK)Ke MOAM(HUIMPOBAHHAs IKana aHkeT [{nH-
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nuHHatu (MCSc). Pa3zpaboTanbl Tpex-Hele/lbHbIE POrpaMMbI
peaOminTanuu: | - KOHTPOJIBHOH I'pyIIIe Ha3HAYalaCh UHIUBU-
JlyanbHas mporpamMma gomMaiuHux ynpaxsenuid (HEP) 5 pa3 B
Henemo; Il skcnepuMeHTanbHOM TpyIlne HazHa4deHa Mporpam-
Ma JICUCHHUs, KOTOpas BKJIIOYaJla BbILICYKA3aHHBIC JIe4eOHbIC
ynpakHeHusl, B couetanud ¢ ¢poHodpopezom ¢ 10% reiem ru-
JIPOKOPTH30HA, CMELLIAHHOTO C YJIBTPa3BYKOBBIM I'eJIeM, IPO0JI-
KHUTEIBHOCTH ceanca - 10 MuHyT, yactora - 1,0 MI', pabouwnii
uki - 50% (ummyiascuslit), 1,0 Br/cM? ynbrpa3Byk BBICOKON
unrencusHocT (HEP+PWHi); 111 sxcniepumMenTanbHoOM rpymme
Ha3HauYeHa NMPaKTU4ECKU WACHTUYHAS CO BTOPOH rpynmoii mnpo-
rpamMa, ofHako ¢ gobdasieHreM 100% (TOCTOsIHHBIN) pabouero
mukia yasrpassyka (HEP+CWHI). Uro kacaercs IV u V rpym,
9TUM T'pyniamM Ha3Ha4Y€HbI OAHU 1 TEKE JOMAIIHUE IIPOrPAMMBbI
YIPaKHEHUH, B COYETAaHUM C MPOLEAYpaMH YIbTpa3ByKa HU3-
koit uHTeHCcuBHOCTH - 0,5 B1/cM?, ¢ 10% renem ruapoKopTH30-
Ha, 1.0 MI', 50% (HEP+PWLIi) u 100% (HEP+CWLi), coor-
BETCTBEHHO, B TeueHue 10 MuHyT, Bcero 15 mpouenyp.

PesynbraTsl HccienoBaHus MOKa3aidHl, YTO MCIOIb30BaHUE
dorodopesa ¢ areTaToM rUIPOKOPTU30HA BBICOKON KOHIICH-
Tpalnuu, CMCIIAHHOT'O C YJIBTPa3BYKOBBIM I'€JIEM, B COUECTaHUN
¢ JIe4eOHBIMH YIPAXKHEHUSMH, BO BpeMsl peadMInTalluu yMe-
PEHHOM TSKECTU MOCTTPABMATHYECKON MIIM HOCJIEOIepalu-
OHHOM KOHTPAKTYphl KOJICHHOTO CYCTaBa, BBI3BAHHOTO apTpo-
(Gubdpo30M, MOXKET OBITH YCIEIIHBIM M O3BOJIHUT HOCTHYB 40-
50% mporpecca B OTHOLICHUH CTHOAHUs KOJICHHOTO CycTaBa
M yly4lleHus ero GyHKLMHU 3a 3 HeledH B cilydae HpHMe-
Henus 1,0 MI', 1 Br/cm?, 50% uMnynbcHOrO yapTpa3ByKa
B TeueHue 10 MUHYT, 5 pa3 B HeJAeCINIO.
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Students belong to a high risk group due to a number of en-
vironmental factors which, in terms of modern life, negatively
affect their physical, mental and reproductive health condition
during their university years. Among these factors, a significant
role is played by the permanent mental and psycho-emotional
stress, informational stress, material problems and frequent
violation of working, rest and nutrition regimes. Decrease in
general level of culture, including sanitary and hygienic means,
promotes the prevalence of self-destructive behavior such as:
smoking, alcohol, narcotic and psychoactive substances [4,9].
The impact of health behavior and indicators over students’
academic achievements is proved. For example, alcohol abuse,
sleep deprivation and poor condition of psychical health is detri-
mental for academic achiements [6,18].

By Ruthig JC et al., significant gender differences were noted
according to initial symptoms, stress perception, exercise and
nutrition. If compared with previous achievements, increase in
alcohol consumption negatively affected the female students’
perception of their academic performance and success; In-
crease in tobacco consumption had negative impact on male
students’ performance. Male and female college students vary
by how their healths change during the academic year and how
such changes affect their further academic performance [8,17].
Female students experience more academic stress compared to
male students [4].

The healthy behavior in Georgian students is not very stable
[1]. The majority of respondents do not see the doctor for the
purpose of prevention [20].

Females and males are significantly different in terms of as-
sessments of general health conditions, frequency of alcohol
consumption, amount of alcohol, consumed at session, the num-
ber of sexual partners and the daily intake of food. The physical
exertion, frequency of annual check-ups by a doctor, screening
of infective diseases and screening of hypertension are various.
In general, males are characterized by more risky behavior than
females [10].

Until now, students’ physiologic status and negative impact
of harmful habits on health, during the educational activities,
are poorly studied. Analysis of scientific works on students’
problems and their defining factors, confirms the inevitability
of thorough investigation of students’ health conditions. Taking
all the above into consideration, it will be reasonable to perform
research on studying health conditions of students - as a spe-
cific social group, integrated by certain age, working and living
conditions. It causes interest, to study students’ morbidity and
academic performance according to gender differences [7].

Purpose: Distribution of the structure of students’ morbidity
and behavioral factors according to gender.

Material and methods. 766 Georgian students, aged 15 to
35 (20.7£2.4) have been interviewed from universities of Geor-
gia, among them 347 men and 419 women. The cross-sectional
study was performed, using the questionnaire form, created by
us, the validity of which has been proved by previously per-
formed studies, using Chronbach alpha.

The following groups of factors were studied: academic per-
formance, additional work, sport activities, nutrition type and
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regime, sleep hygiene, skills, seeing doctors. Universities and
students were randomly selected.

Inclusion criteria: A student of Georgian universities, a citizen
of Georgia, Consent on participation in the trial. Exclusion crite-
ria: pregnant women, refusal to the inclusion in the trial.

Students, whose average score was A or B were included in
a good group, average level - C, D or E, and bad - those, who
had Fx or F assessment in at least one subject. The study design
was agreed with the ethics committee of David Aghmashene-
beli University of Georgia. The form of informed consent was
attached to the questionnaire. Full information about the study
goals (purposes) and challenges (tasks) was provided to stu-
dents. Data were collected only for research. The data are coded
by numbers and are kept at investigator. They are available only
for research purposes.

Instruments: We used structured interviews and self-assess-
ment questionnaires as the main methodology instruments.

Continuous variables are expressed as mean + SD, and cat-
egorical variables as frequencies and %. Categorical variables
were compared with the use of the Fisher’s Exact Test. Correla-
tion analysis — by means of Spearman’s ranking correlation, p
value <0.05 was considered as statistically significant. All sta-
tistical analyses were performed using SPSS version 23.

Results and discussion. Students’ distribution by gender and
academic performance is demonstrated in Fig. 1.

60
50
40 1
30
20
10
=
0 .
Good Satisfactory Bad
‘ = Male 31,7 53,6 14,7
\ Female 54,42 38,19 74

Fig. 1. Distribution by gender and academic performance

As it is seen from the diagram, academic performance is
significantly higher in female students than in male students
F=41.79, p<0.0001) and average and poor academic perfor-
mance is significantly lower — respectively F=18.61, p<0.0001
and F=10.70, p=0.0011).

Furthermore, correlation analysis showed that female gender
demonstrated convincing positive correlation with good aca-
demic performance r=0.228, p<0.0001.

The health self-assessment is given in the Fig. 2.

As we can see, the majority of respondents point out the good
and very good health. Moreover, in terms of general health per-
ception, no convincing difference by gender is observed.

The part of students describes new diseases, revealed during
university years, the distribution of which by gender is shown
in the table 1.
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Fig. 2. Distribution by health self-assessment and gender

Table 1. Distribution of diseases, revealed in students, by gender

Male (n=347) Female (n=419)
Factors P
n(%) n(%)
Respiratory diseases, more than 4 a year 34(9.80) 100(23.87) <0.00001
Diabetes 9(2.59) 6(1.43) 0.2486
Significant weight gain 71(20.46) 55(13.13) 0.0064
Significant weight loss 30(8.65) 83(19.81) <0.00001
GI tract pathologies 47(13.54) 52(12.41) 0.6419
Cardiovascular diseases 20(5.76) 19(4.53) 0.4418
Nervous system disorders 53(15.27) 53(12.65) 0.2956
Vitamin deficiency 11(3.17) 21(5.01) 0.2052
Hypothyroidism 3(0.86) 2(0.48) 0.5083
Hyperthyroidism 1(0.29) 0(0.00) 0.2721
Hepatitis A 1(0.29) 0(0.00) 0.2721
Sexually transmitted diseases 8(2.31) 1(0.24) 0.0082
Impaired vision 7(2.02) 15(3.58) 0.1979
Table 2. Assessing the Odds Ratio of morbidity in male students compared to female
Factors OR 95%CI(OR)

Respiratory diseases, more than 4 a year 0.35 0.23 0.53

Diabetes 1.83 0.65 5.20

Significant weight gain 1.70 1.16 2.50

Significant weight loss 0.38 0.25 0.60

GI tract pathologies 1.11 0.72 1.69

Cardiovascular diseases 1.29 0.68 2.45

Nervous system disorders 1.24 0.83 1.88

Vitamin deficiency 0.62 0.29 1.31
Hypothyroidism 1.82 0.30 10.94
Sexually transmitted diseases 9.86 1.23 79.26

Impaired vision 0.55 0.22 1.38
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Table 3. Distribution of exam-related complaints by gender

Male (n=347) Female (n=419)
Factors P
n (%) n (%)
Headache 57 (16.43) 96 (22.91) 0.0254
Insomnia 97 (27.95) 128 (30.55) 0.4331
Appetite loss 62 (17.87) 103 (24.58) 0.0244
Appetite enhancement 34 (9.80) 47 (11.22) 0.5256
Violation of general regime 130 (37.46) 153 (36.52) 0.7869
Hair loss 2(0.58) 1(0.24) 0.4570
Depression 9(2.59) 15 (3.58) 0.7242
Table 4.Distribution characteristics of health and behavior by gender and Risk assesment
Male (n=347) Female (n=419)
Factors P
n (%) n (%)
Sport Professional 83 (23.92) 64 (15.27) 0.0025
Amateur 140 (40.35) 149 (35.56) 0.1743
Hypodynamia 26 (7.49) 38 (9.07) 0.4332
Marijuana 17 (4.90) 14 (3.34) 0.2767
Intake of harmful Other heavy narcotics 9(2.59) 4(0.95) 0.0806
substances Alcohol 50 (14.41) 27 (6.44) 0.0003
Tobacco 151 (43.52) 102 (24.34) <0.00001
Work Additional paid job 129 (37.18) 97 (23.15) <0.00001
Working without pay 28 (8.07) 53 (12.65) 0.0402
Drowsiness 88 (25.36) 99 (23.63) 0.5790
Sleep disturbance Insomnia 73 (21.04) 120 (28.64) 0.0158
Intermittent sleep 85 (24.50) 125 (29.83) 0.0995
In the morning 52 (14.99) 57 (13.60) 0.5864
Learning During the day 93 (26.80) 150 (35.80) 0.0077
At night 174 (50.14) 203 (48.45) 0.6409
With the family (parents) 198 (57.06) 301 (71.84) <0.00001
Living With relatives or friends 72 (20.75) 49 (11.69) 0.0367
Alone 76 (21.90) 68 (16.23) 0.0580
) Prophylaxis 58 (16.71) 92 (21.96) 0.0689
Seeing a doctor -
If required 247 (71.18) 289 (68.97) 0.5076
No 42 (12.10) 38 (9.07) 0.1721
Mostly fatty 70 (20.17) 40 (9.55) <0.00001
Mostly proteins 67 (19.31) 79 (18.85) 0.8737
Mostly carbohydrates 57 (16.43) 88 (21.00) 0.1078
Type and content of
nutrition Fast food 103 (29.68) 152 (36.28) 0.0540
Balanced nutrition 153 (44.09) 212 (50.60) 0.0729
Overeating 26 (7.49) 24 (5.73) 0.3256
Fruit and vegetable intake 294 (84.73) 358 (85.44) 0.9116

Respiratory diseases more than 4 per year significantly often
found in men.The part of students describes notable weight gain
during studentship. Besides, male students convincingly more
frequently describe weight gain while female students describe
weight loss.

In both groups, the gastrointestinal tract pathologies and ner-
vous system disorders were the most frequent among diseases.
However, no difference was found between genders.
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Sexually transmitted diseases were significantly higher in
men. Only one case was described in women.

We assessed the relative chance of morbidity in male students
compared to female (Table 2).

Males increase the odds ratio of weight gain and sexually
transmitted diseases and decrease the relative chance of weight
loss and respiratory disease

A part of students links the health problems with the stress
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associated with exams. Complaints, associated with exams are
shown in the table 3.

During the period of exams, more than 1/3 of the intervewed
describe the violation of general regime, but no gender differ-
ences were found by this factor. Significantly higher frequency
of headache and appetite loss was found in women.

Health problems are linked with characteristics of behavior.

Characteristics of health and distribution by behavior are
given in table 4.

The majority of students go in for sport - 436(56.9%) stu-
dents. Among professional sportsmen, males make up signifi-
cant majority. However, among amateur sportsmen no difference
was observed between genders. Among harmful habits, tobacco
and alcohol consumption showed high rate, the prevalence of
which is significantly higher in males. Some part of students
work as well. Besides this, significantly more men are paid for
their work than women and more women don’t get paid for their
work, than men. Much more women report insomnia, than men
while there is no difference by gender in terms of drowsiness
and insufficient sleep. Almost half of students prefer learning at
night. However, among those who learn at day time, girls make
up a significant majority. Seeing a doctor is mainly associated
with the need of medical assistance. Preventive visits are insig-
nificantly more frequent in women.

10.4% of students never see a doctor. Frequent intake of
fruits and vegetables was reported by the majority of both gen-
ders. Intake of mostly fatty food is described by significantly
more males, but balanced nutrition and fast food were reported
by insignificantly more women.

This can be linked with the fact that much more girls live
with their parents, than boys, but much more males live with
their friends, relatives or alone.

According to the literature, university students lead unhealthy
lifestyle and have risky behavior, which can affect their future
health [2]. Female population has significantly better values of
self-assessed health, then male population [13]. Besides this, sta-
tistically significant differences by gender were found in terms
of general health as well as infections of GI tract and upper re-
spiratory ways[11]. With our data, in terms of general health
perception, no significant difference by gender was found. Ma-
jority of students report good and very good health. As regards
the diseases, revealed in university years, in both groups the GI
tract pathologies showed the highest prevalence, nervous system
disorders, but difference by gender was not found significant.

Sexually transmitted diseases were significantly prevalent in
males. Only one case was described in a female.

The investigation revealed gender differences in lifestyle [21].
The research, performed in university students, showed that al-
though damaging for health behaviors were very prevalent both
in men and in women, risky for health behavior is more charac-
teristic for males than for females[12].

Results of students’ investigation of 27 universities and from
26 countries showed that in general, male students of universi-
ties reported significantly high risk behavior in comparison with
female students [15].

Unhealthy diet is known as the risk factor of extra weight
and obesity[16]. The study, performed in India, among students,
showed that risky for health factors mainly consisted of: incor-
rect nutrition, extra weight, insufficient oral care and bad habits
of sleeping. Habits of nutrition and physical activity significant-
ly determine the academic performance. According to literature,
female students have better habits for health than males. Preven-
tive habits for heart and coronary diseases proved to be better
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for female students than for male students[14]. Women, com-
pared to men, show a higher risk of nightmares related to sleep
disorders. Women need more time to reach a state of alertness
after getting up, women show worse quality of sleep and more
frequency and propensity to suffer nightmares [19].

By our data, the balanced nutrition is reported by more than
the half of female students while significantly more males re-
ceive extra fat. In university years, mostly male students report
weight gain. During the day, more women study than men.
Hence, sleep disturbances are reported by significantly more
men.

Thus, studying of the gender predictors will promote to per-
form the arrangement of students’ health improvement.
Conclusions.

e The female gender shows convincing positive correlation with
good academic performance.

e The gender difference is reported in habits, associated with
students’ health and health characteristics.

e Better habits, associated with health, are reported in female
students than in male students.

Limitations. Despite this strength, there are a number of limita-
tions that must be considered when interpreting the results of
this study. The study was performed among Georgian students.
Hence, its generalization on other populations is not recom-
mended. The study was performed on the basis of question-
naires. Hence, mistakes or bias in self-assessment cannot be
excluded.

Ethics statement. Research was conducted in accordance with
the Declaration of Helsinki and informed.Ethical approval was
obtained from the Human Research Ethics Committee at the
SDASU for all aspects of the current research.
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SUMMARY

MORBIDITY ASSESSMENT ACCORDING TO GENDER IN GEORGIAN STUDENTS
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Significant gender differences were noted according to initial
symptoms, stress perception, exercise and nutrition.

Purpose - distribution of the structure of students’ morbidity
and behavioral risk factors for health according to gender.

766 Georgian students, aged 15 to 35 (20.7+2.4) have been
interviewed from universities of Georgia, among them 347 men
and 419 women. The cross-sectional study was performed.

Female gender demonstrated convincing positive correlation
with good academic performance - r=0.228, p<0.0001.

Male gender increase the odds ratio of weight gain-
OR=1.70(95%CI: 1.16-2.50) and sexually transmitted diseases

OR=9.86(95%CI:1.23-79.26) and decrease the relative chance
of weight loss - OR=0.38(95%CI:0.25-0.60) and respiratory
disease OR=0.35(95%C1:0.23-0.53) in students.

During the period of exams, significantly higher frequency
was found in women then man of headache - 57 (16.43%) and
96 (22.91%) Respectively (p=0.0254) and appetite loss - 62
(17.87) and 103 (24.58) Respectively - p=0.0244.

The gender difference is reported in habits, associated with stu-
dents’ health and health characteristics. Better habits, associated
with health, are reported in female students than in male students.

Keywords: gender, students’ morbidity, behavioral factors.

PE3IOME

OLEHKA 3ABOJIEBAEMOCTH IO TEHAEPHOMY IIPU3HAKY CPEJU I'PY3UHCKUX CTYJEHTOB

!Cynranmmusuin T.I., 2Xeuypuaunu P.I, *CaxBapeannsze U.B., 2Apadynu M.B., ‘Ilerpuamsuian LT,

'Tpysunckutl ynueepcumem um. [lasuda Aemawenebenu; > Tounucckuii 20Cy0apcmeennblil MeOUYUHCKULL YHUBCPCUMEN,
3Vuebnwuil ynusepcumem Bocmok-3anad; *Tounucckuil 2ymanumapnuiil yrugepcumem, I pysus

Iens nccirenoBanms - pactpeiesieHne CTPyKTyphI 3abo1eBae-
MOCTH U TIOBEAECHUSCKHX (PAaKTOPOB PUCKA JJISI 3M0POBBS CPEIH
CTYJCHTOB C y4€TOM I0Ja.

OmnporeHs! 766 rpy3HMHCKUX CTYAEHTOB B Bo3pacTe oT 15 no 35
ner (cpemnmit Bospact 20,742,4 net), cpenyt HUX 347 My>XKUHH U
419 sxenumn. [IpoBeneHo nonepeuHoe Uccie0BaHuE.

YcTaHOBIIEHO, YTO MY’KCKOH ITOJI TTOBBINIAET OTHOIICHUE IIaH-
coB yBenmueHus Beca - OR=1,70 (95% JAU: 1,16-2,50) u 3a-
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0oJieBaHUH, TIepeNaroIIuXCs MONIOBBIM mmyTeM - OR=9,86 (95%
OR: 1,23-79,26), cHUKaeT OTHOCHTEIILHYIO BEPOSITHOCTH TTOTE-
pu Beca - OR=0,38 (95%OR: 0,25-0,60) n pecimpaTopHBIX 3a-
ooneBarnit OR=0,35 (95% OR: 0,23-0,53) y ctyneHToB. B me-
PHOJI SK3aMEHOB y JKCHIIMH BBISBICHA 3HAYUTENHHO OoJee BBI-
COKast 9aCTOTa TFOJIOBHEIX O0JIeH, ueM y My»X4auH - 96 (22,91%) n
57 (16,43%), coorBercTBeHHO, (p=0,0254) 1 MoTeps ammeTuTa
- 103 (24,58) u 62 (17,87), coorBeTcTBEHHO, (p=0,0244).
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THE ROLE OF BURSTS IN SENSORY DISCRIMINATION AND RETENTION
OF FAVORED INPUTS IN THE CULTURED NEURAL NETWORKS
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Free University of Thilisi, Thilisi, Georgia, *Georgian Technical University, Tbilisi, Georgia

The ability of neural tissue to distinguish sensory impulses
dictates how we identify world diversity. Burst responses are
widely accepted as an additional synaptic tool in the brain tis-
sue for successful information coding mechanisms. Different
nature, origin and functions are descovered in burst discharges.
In spite of the variety of views reserchers of the computation-
al neuroscience agree that single spikes and bursts create the
parallel mechanisms for synaptic transmission, but bursts have
even more effectiveness to strengthen weak synapsis compared
to single action potentials [10,16]. One of the most significant
goals of neuroscience nowadays is to determine the mechanisms
underpinning information coding in brain tissues on the one
hand, and to decode information encoded in neural circuits on
the other [9]. In humans and higher vertebrates, sophisticated
nervous system functions like memory, sensory processing and
perception necessitate the engagement of the high order brain
structures. However, whether sensory processing and memory,
characteristic feature of high order nervous system functions are
present and interrelated at the level of local neural circuits and
how bursting mechanisms help to realize these complicated pro-
cesses is a fascinating question in neuroscience.

Dissociated cortical culture (DCC) homed in a multielectrode
array (MEA60) allows mimicking neural networks of the brain
and use it for investigation of neural computation processes [7].
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This system becomes an effective scientific tool for modeling
brain to body feedback systems [12,14] and even prototyping
neuro-prosthetic or brain to machine cyborg systems using com-
plicated algorithms, advancing a topic of great medical signifi-
cance [3,13]. As aresult, they’re frequently referred to as in vivo
like in vitro system [1,6,15,]. Suitable arrangement of multiple
electrodes capable of both stimulation and recording allows to
simulate a variety of sensory inputs and to investigate the pro-
cessing of sensory information in the developing neural circuits
of DCC.

In this work we were interested in whether the neural networks
of DCC was capable of sensory discrimination and especially, to
determine the particular role of bursts in the information pro-
cessing needed for that. By this reason, we attempted to register
newly established bursts in DCCs and investigate its role in the
“sensory acquisition” processes when preferred stimuli were
perceived. Our previous work helped us in approaching the topic
and provided a more conducive environment for research. Over
time, the population of about 100000 neuronal and glial cells in
our experimental setting formed a simplified but realistic brain
structure and could live on MEA for two months. This allowed
us to track and assess the structural and functional refinement
of freshly formed neural circuits, as well as their capacity for
information collection, processing and coding.
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Our electrophysiological data revealed that tiny neural net-
works of DCC have high selectivity to physical nature and
spatial position of the sensory inputs and produces prolonged
memorised responses after training that facilitate future percep-
tion. The disposition of burst elements in sensory discrimination
and learning processes could indicate their true meaning for in-
formation coding.

Material and methods. Experiments were carried out in ac-
cordance with the guidelines of the International Animal Care
and Use Committee (IACUC) and the Free University of Tbili-
si’s bioethics committee.

Preparation of DCC. Our experimental procedures were
largely based on Potter and colleagues’ [7] protocols for DCC
preparation, care, and electrophysiological registration on a
multielectrode array, with considerable modifications to match
our experimental objectives. In short, embryos were removed
from pregnant rats after 18 days of gestation under the influence
of ether. Cortical slices were derived from a fetus brain (total
number 15 from the 6 litters). The usage of a biosafety cabinet
class 2 and 70% alcohol provided sterility. Cortical tissue pieces
were transferred to cold Hank’s balanced salt solution (HBSS),
where blood and arachnoid remnants were removed. AP5 (0.025
mM final concentration), a selective antagonist of NMDA recep-
tors, and Kynurenic acid (final concentration 1 mM), an antago-
nist of ionotropic excitatory amino acids, were added to solution
to reduce the risk of seizures, excitotoxicity, and apoptosis in
neural tissue. Enzymatic digestion of tissue was performed for
20 minutes using a mixture of active papain (15 units) and DN-
ase (50 M). The digested tissue fragments were washed away us-
ing Thermofisher’s CO2 independent hibernation medium with
B27 plus supplement (2%) and fetal bovine serum (10%). The
suspension was passed through a 40 um Cell Strainer to form a
colony of dissociated cells (neurons and glial cells combined).
Bovine serum albumin was added to the solution and following
that, it was centrifuged at 200x speed and washed with a final
medium to remove toxins produced during the tissue digesting
process. A hemocytometer and microscope were used to deter-
mine the cell concentration, which was approximately 5000-
6000 cells per 1 pL. To avoid deviations from estimated concen-
tration, Dilution or centrifugation were used. Because glial cells
help neurons survive, there was no attempt to separate them. For
30 seconds, 15-20 pl of cell suspension was kept poured over
the surface of MEA electrodes that had been pre-coated with
polyethilen imine (0.05%) and laminin (0.001%). After 30 min-
utes of incubation, the cells adhered to the surface, and the final
medium was added to the MEA basin. HEPES (hydroxy-ethil-
hyperazin-ethan-solphonic acid) solution (0.01 M final concen-
tration) was added to the media as a buffering agent. The incuba-
tor’s temperature was 36°C, with a humidity level of 65%. Half
of the medium was usually refreshed twice a week. The other
half was left to ensure a sufficient level of intrinsic cell survival
factors. To maintain sterile conditions with the ability to transfer
surrounding CO, (5 %) in the incubator, a suitable cover with
teflon milliphore membrane (from multichannelsystems Co.)
was enclosed to the ring of MEA (Fig. 1 A). DCC was kept alive
in those conditions for two months to ensure that the tissue was
healthy and capable of generating action potentials.

Morphological control. An inverted digital microscope with
a magnification of 200-400X was used to observe the morpho-
logical state of DCC cells for electrophysiological study. The
first morphological control was carried out during the cytomet-
ric adjustment of the cell concentration on the day of prepara-
tion of the culture and then, twice a week before sessions of
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electrophysiological recording. The photos were captured using
the AMCAP software that comes with the digital camera. Cell
concentration, region cleanliness, cell distance from electrodes,
and neural fiber growth degree were all determined using mi-
croscopy. Pictures from the same two places were taken during
the whole experiments for better juxtaposition. The length of
neural fibers was determined by comparing it to the diameter
of electrodes (30 um) using fundamental geometric approaches.

Electrophysiological recording. Setup of 60 channel electro-
physiological systems The MEA1060-UP-BC preamplifier is
developed for 60 electrode MEA recordings and has incorporat-
ed blanking circuitry that allows the stimulating electrodes to be
registered with the rest of the electrodes. To ensure the system’s
coordinated operation, the preamplifier, stimulator STG4002,
and computer (with the supplied cardboard) were all synced.
Registration, stimulation, and selection of the sets of stimulating
and grounding electrodes were accomplished using the free soft-
ware MC_Rack, MC_Stimulus, and MEA_Select (Multichan-
nelsystems Co., Germany).

Proper electric stimuli protocols were designed in the MC
Stimulus program, which is meant to give synchronized electric
stimulations for MC_Rack recordings, before beginning experi-
mental recordings. Various types of electric stimuli were em-
ployed to replicate distinct sensory inputs to DCC and to train
the particular neural networks. Two-phase rectangular pulses
with a duration of 100 ps and a voltage of 300 mV were used
for single, paired pulses (PP, with an ISI of 20 ms) and vari-
ous stimulation frequencies of 1, 5, 10, 20 and 100 Hz. stimuli
lasting for 1 sec. A pair of electrodes delivered certain types of
stimulations at random time interval (>10 sec). The length of the
stimulation sessions, which were eventually divided into train-
ing and testing phases, varied depending on the experimental
settings and responses.

A baseline level of spontaneous multi-neuronal activity was
observed before stimulation sessions. A Butterworth 2nd or-
der high-pass filter was used to filter the signals, which were
captured at a sample rate of 25 kHz (>200). After that, stimula-
tion sessions were carried out, followed by registration for the
appropriate amount of time. The multichannel structure of the
registering software, as well as the electrode array, allowed for
dimensional dispersion of signal processing.

Data analyzes. For neural data analyses, MC_Rack, the data
collecting software, offers limited capabilities. The Python pro-
gramming language was used to create a data analysis applica-
tion pack (NeuroSpace) that allowed to move data to appropriate
graphical and numerical datafiles before being analyzed in the
SPSS statistical program. The presentation of real-time sig-
nals from a single channel, the separation of stimulus-induced
evoked frequencies, the processing of specified partitions, the
separation of single-units, the detection of neuronal and network
bursts, and the generation of appropriate datafiles were all pos-
sible with NeuroSpace. For burst detection, standard methods
were employed, with four spikes occurring in 20 msec and a
minimum gap between bursts up to 10 msec. This approaches
were used to investigate up to 27 MC_Rack electrophysiological
recordings in total.

Electrophysiological data was obtained from matured DCCs
aged 30 to 50 days in vitro (DIV). The key categorization criteria
related to the stimuli used for certain training session were: 300
mV single, PP, and varied frequencies of 1, 5, 10, 20 and 100 Hz
for 1 sec. Each of them was used for a prolonged period and the
recorded data was examined at three different levels: 1. the base-
line level of activity obtained from the phase of recording be-
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fore stimulations began, 2. the training phase during stimulation
when neuronal activity was gradually increasing, and 3. the test-
ing phase after stimulus evoked activity reached its maximum
level. Spike frequencies of multi-unit and single-unit activity,
which were determined before and after the applied stimulus
paradigms, were the parameters of interest for evaluation. Three
distinct methods were used to make these comparisons: Instant
response (up to 300 ms) intervals; longer-term (up to 2000 ms)
periods; and general activity levels elicited by specific stimuli.
For analyzing the effect of specific stimuli patterns the percent-
age of probability of evoked responses were used as well.

Statistics. IBM SPSS statistics software was used to conduct
the statistical analyses. Univariate ANOVA analysis with Bon-
ferroni post-hoc tests were used to assess activity at different
phases within the different stimulation groups. For phase and
pre- vs. post-stimulus (for 2 sec) comparisons, the same two-
factor test was used; two-way ANOVA analyses were required
to assess the impact of stimuli on the phases within the groups;
multi-factorial ANOVA tests with the same Bonferroni post-hoc
analysis were used to investigate the impact of different stimuli
types on pre- vs. post-stimulus conditions (for 2 sec) in different
phases.

Results and discussion. Morphology. After adjusting the cell
concentration to the appropriate range of 5000-6000 cells in 1
ul, morphological monitoring of neuronal culture began on 0
DIV. Cells were bare oval/round-shaped white bodies with no
fiber descendants at the time. This demonstrated that enzymatic
digestion of neural tissue resulted in the loss of the character-
istics that bind cells together to form neural tissue, and we ac-
quired dissociated healthy cells (Fig. 1, A). Morphological con-
trol was done twice a week before electrophysiological sessions
during the experiments. At 3-4 DIV, differentiated cell bodies
were visible, and axo-dendritic fibers reached about 40+15
um after 7 DIV (n=30). Following weeks of cultivation, there
was a gradual increase in cell fibers: 65+13 at 14 DIV, 75425
at 21 DIV, which did not change significantly later (Fig. 1, B,
C). Although some cells demonstrated fiber expansion after 3-4
weeks, there was a consistent reduction in cell number across
the counted region.

R g

Fig. 1. A, Multielectrode array (MEA) with Teflon Millipore
cover; B, DCC on the hemocytometer at 0 DIV, exhibiting ad-
equate dispersion of healthy cells;, C, DCC attached to the MEA
surface at the day 30 DIV, revealing developed neuronal net-
work with axonal and dendritic fibers

FElectrophysiology. We were interested to determine the parln-
sory processing due to their reduced but realistic structure.

Before each session of stimulation, spontaneous responses
were recorded for roughly 10 minutes to establish a baseline
level of activity. This activity was characterized by a wide spec-
trum of responses, ranging from rare spikes to intense bursts
that became stronger with age implying that the network struc-
ture is essential for bursting. The channel had to be active for
long enough to register for both spontaneous and stimulation
sessions, which was a necessary prerequisite for registration (at
least 30 min). Random pair of electrodes were utilized to induce
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a range of electric shock sessions using random time intervals
(>10 sec) after a spontaneous activity registration sessions.

Single 300mV

5Hz 3g0mV for 1 sec
|

10Hz 300mV for 1 sec

0112311 {@r 1 sec

100HA 300mV for 1 sec g

+

Fig. 2. Discrimination of multi-unit neuronal evoked respons-
es to a variety of electric stimuli. Above the recordings applied
paradigms are indicated. Red arrows show location of evoked
responses generated in a short duration (<=300 ms) of applied
stimulation. There is a high probability of evoked responses and
change of quantity of activity in response to low frequency stim-
uli and especially to PP stimuli

For this research, we applied the previously used protocol:
300 mV single, PP with 20 ms ISI, and varied frequencies of 1,
5, 10, 20 and 100 Hz for 1 s. Stimulation sessions revealed that
a variety of electric stimuli elicited particular tonic and burst
responses in DCC and that in most cases they displayed pre-
ferred responsiveness to low frequency and specifically, to PP
stimuli, when other forms of electric stimuli were neglected or
decreased level of activity (Fig. 2). However, in rarely occuring
conditions, greater responsiveness to other types of stimuli, even
with higher frequencies was also observed. Many of our record-
ings revealed that a specific DCC’s preference for certain stimuli
types was strongly dependent on the stimuli utilized in training
sessions. Despite a few prior discoveries [2,5,10] indicating that
neural networks in DCC prefer low frequency stimuli, our work
was the first to offer a clear proof of the discriminate ability of
these tiny networks.

In independent studies, DCCs have been demonstrated to be
responsive to some generated low frequency stimuli and blocked
by high frequency stimuli [2,10]. High frequency bursts, such as
20 Hz, were employed in certain studies to induce neuronal plas-
ticity in DCC networks [5]. The most plasticity changes in our
experimental setup were caused by PP activation. In our case,
20 Hz training did not yield the best results for increasing plas-
ticity, whereas PP stimuli did. There is no disagreement in our
perspective, however it depends on the specificity of the neural
network employed in the study. We noticed a difference in the
nature of DCCs in our situation, which we thought was useful to
this investigation.

Despite a clear preference for low frequency and PP stimuli in
our research, several versions of our findings indicate that neural
networks of individual DCCs or even within the same culture
have the specific structural and functional basics that determine
preference to certain types of sensory stimuli. Surely, specific
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Fig. 3. Neural plasticity-dependent modifications in multi-unit neuronal responses to the favored PP continuous
electric stimulation. Green, yellow, and red colored underlines show the background, training, and testing phases of the recorded
activity. 1 — Spontaneous activity followed by 34 PP stimuli, which elicited steadily rising responses during training and stable
evoked responses during testing. 2 — The same recording with vertical orange lines showing network-bursting responses.
3 — The incidence of a single-neuronal burst was demonstrated by separated neuronal responses;
the location of the bursting response is shown on the recording. 4. A close view of the burst response.
On the right, a frequency diagram of a same single neuron's activity is depicted

selectivity to various electric stimuli can reveal information
about the given neural network’s individual features. Despite
the current trend in cortical culture research to regard them as a
homogeneous structures [6,7,15], the results of our study reveal
their more complex and brain-like features, in our opinion. The
reason for this could be due to the less synchronized network
in our case, which was observed in general activity across the
entire DCC surface.

In most cases, a rise in activity did not occur immediately,
and training sessions were required before the network was en-
gaged. Unexpectedly, network activity started before occurrence
of evoked responses, which only became prevalent after training
sessions (Fig. 3, A, B). As a result, trained networks still showed
different probability of the evoked responses with the spiking
and bursting components that reached approximately 60 % of
cases for PP stimuli (P<0.001, n=14), 35-40 % for single or 5 Hz
stimuli (P<0.01, n=12 and 14), about 15-20 % for 10 Hz stimuli,
up to 10 % for 20 Hz and as low as 5 % for 100 Hz stimuli
(P<0.05, n=12, 12, 10, 9 correspondingly). Also, significant dif-
ference was found in between the groups analyses, showing a
signifficantly higher effect with PP stimuli compared to all oth-
ers (P<0.05, 0.05, 0.01, 0.01, 0.001, 0.001; correspondingly for
single, 5 Hz, 10 Hz, 20 Hz and 100 Hz stimuli).

We suggest that the structural and physical nature of the neu-
ral networks in DCC, which clearly determines preference for
distinct types of stimuli [2,5,10] should be the source of this
processes. There should be a mutually supportive relationship
between two related phenomena: Because the physical nature of
specific neuronal circuits gives them a selective preference for
certain electric patterns, different patterns of persistent electric
stimulation might improve their efficiency.

During the PP stimulations, which was the most effective par-
adigm to elicite responses, the probability of evoked responses
was around 42 % at the training phase, from which as few as
20% of subsequent activation of the network followed. As a re-
© GMN

sult, the comparison of pre-stimulus vs post-stimulus frequen-
cies rarely reached significant difference in particular cases,
when general comparison of 12 recordings showed significant
difference (P<0.001). However, probability of evoked responses
with the dominance of bursts reached about 60% during the
testing phase, from which 85% showed subsequent increase of
activity level showing significant difference (P<0.01) at individ-
ual recordings and showing absolute effect in general compari-
sons (P<0.0001, n=12). At the same time, around 20 % did not
change activity level. significant difference was found in com-
parisons between the training and testing phases (P<0.001, in
single recordings; P<0.0001, in summarized comparisons) (Fig.
3, E, F). Interestingly, responses that were seldom created during
training were delayed and occurred at later stimulus timepoints
(>300 ms), but after attaining the maximum level of bursting,
both bursting and tonic responses became steady and often gen-
erated after stimulus at shorter timepoints. This clearly demon-
strate that training with favored stimuli leads to changes in DCC
neural plasticity and, as a result, changes in related responses.

Close observation of bursting elements revealed that most of
them originated from the network population of neurons (Fig. 3.
1, 2) and a few percent (up to 5%) belonged to the single-units
(Fig. 3. 3, 4) that may correspond to the well-known pacemakers
of bursts [16]. In cases, bursts occurred mostly in the later stag-
es of responses after the stimulus was applied, but appeared in
evoked responses after training stage was executed. Generation
of bursting activity mostly associated with the network activa-
tion to the preferred stimuli and dominated while many circuits
of neurons were involved in responses. That corresponds well to
the supposed role of bursts in the coding processing of informa-
tion [9].

Many of our recordings revealed progressively increasing
spiking and especially bursting responses to the favored stimuli,
indicating gradual degrees of neural circuit involvement in in-
formation processing. Training aids the formation of synapses
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[8], which is an important part of the proper development of
brain tissue. Simultaneously, as established in our study, it en-
hances the likelihood of evoked responses in the presence of
favorable stimuli.

Instant and delayed evoked responses should reflect imme-
diate and delayed information processing, with the likelihood
of rapid responses increasing at training sessions with preferred
stimuli. It shows how synaptic plasticity affects memory forma-
tion in response to positive sensory input. At the same time, it
emphasizes how information is processed in a sequential man-
ner in order to be memorized. Our findings suggest that subse-
quent responses, specifically bursts, are important for stimulus
discrimination, which could be a reflection of the long-term
neuroplasticity processes that could aid information coding, par-
ticularly in developing neural circuits. The generation of later
responses is likewise dependent on stimulus specificity, and they
are not existent before they are administered, according to the
data. There are few findings in the literature for those reactions,
with the focus being on evoked responses with a short latency.
However, few studies have highlighted the importance of de-
layed reactions in brain plasticity processes [4].

Furthermore, our findings support Nieus and colleagues’
recent findings in hippocampal neural cultures [11] regarding
state-dependent representation of stimulus-evoked activity. In
our recordings, it was frequently noted that when stimulus oc-
currence corresponded with elevated activity levels, particularly
bursts, subsequent evoked responses were blocked. These cases
certainly needed to be looked at independently from the cases
of evoked responses in order to make sense of them and avoid
losing their meaning. From a medical aspect, it could play a sig-
nificant role in seizure disorder care in the near future.

The study’s main finding is that DCC’s tiny neural networks
are capable of retaining knowledge from discriminating sensory
stimuli that served as a training element, allowing them to re-
tain that information and respond more efficiently the following
time the same stimuli are presented, and the bursting responses
strengten at the critical stage when these alterations occur. Typi-
cally, that function is linked to high nervous system capabilities
in terms of how memory affects sensory processing and percep-
tion. Simple DCC neural networks, on the other hand, offer a
large potential for achieving essentially the same functional
mechanisms, where stored information can impact the acquisi-
tion of the same inputs. This also demonstrates that despite the
well-known fact that the entire brain is often engaged in the re-
alization of cognitive processes, some local circuits may provide
a rather complicated support for those mechanisms and bursts
play a crucial role in these alterations.

Conclusions.

1. Neural networks of DCC are equipped with enough mecha-
nisms for the “first steps” of sensory discrimination.

2. Both population and neuronal bursts play crucial role in
generation of the particular responses to the preferred stimuli.

3. The presence of bursting elements in responses to favored
stimuli shows that bursts play a critical role in the learning of
perceived information.

This work was supported by the Shota Rustaveli National
Grant Foundation (FR17-506).
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SUMMARY

THE ROLE OF BURSTS IN SENSORY DISCRIMINA-
TION AND RETENTION OF FAVORED INPUTS IN THE
CULTURED NEURAL NETWORKS

!Goletiani C., 'Nebieridze N., 'Kukhianidze O.,
2Songulashvili D., *Gigineishvili A.

!Free University of Thilisi, Thilisi, Georgia, *Georgian Techni-
cal University, Thilisi, Georgia

The capacity of neural tissue to discriminiate the sensory
signals determines how we recognise the world diversity. Dis-
sociated cortical culture (DCC) homed in a multielectrode ar-
ray allows mimicking neural networks of the brain and using it
for investigation of neural computation processes. This in vivo-
like in vitro system allows tracking and assessing structural and
functional refinement, as well as the ability for information ac-
quisition, processing, and coding in neural networks. We had an
increased interest to the burst phenomenon as it represents one
of the strongest tools for information coding. We were interested
in whether the neural circuitry of DCC was capable of sensory
discrimination and memorization of the preferred electric stimu-
li and to determine the role of bursts in these processes.

Matured DCC from the 30th to 50th day of in vitro cultivation
were used for the study. In order to simulate a variety of sensory
inputs, 300 mV of single, paired-pulse (20 ms interstimulus in-
terval), 1, 5, 10, 20 and 100 Hz stimuli for 1 sec were repeated
at random time interval (>10 secs) from effective pairs of elec-
trodes; Activity was registered from all active channels.

The data revealed that during the variety of electric stimula-
tions neurons increased activity in response to one of the stimulus
types while responding less effectively to others. Single, SHz, and
notably PP stimuli were the favored paradigms. The training phase
frequently showed a progressive increase in activity level, with
short burst prevalence. However, repetition of the preferred stimuli
enhanced the occurrence of both tonic and burst evoked responses
with prolonged duration throughout the testing phase.

Data shows that neural circuits of DCC have high selectivity to
physical properties and spatial position of the sensory inputs and
produces early and late responses that include burst elements that
may serve as the robust mechanism for reinforcement of the coding
information needed for sensory discrimination and learning.

Keywords: in vivo-like in vitro, dissociated cortical culture,
multielectrode array, neural plasticity, sensory discrimination,
neural network.

PE3IOME

POJIb BCIIBIIIEK B CEHCOPHOM JUCKPAUMMHA-
WU U PETEHIIMU NNPEAIIOYTUTEJIBHBIX BXOJ10B
B KYJIBTYPHBIX HEMPOHHBIX CETSX

'Toneruann I./{x., "Heouepunze H.III., 'Kyxuanuaze O.T.,
2Couryaamsuiau JLIL, ’TuruHenmBuiu A.B.

!Ce0600nbitl yHusepcumem Tounucu, *Ipysunckuil mexnuye-
ckuti ynusepcumem, Tounucu, I pysus

CriocoOHOCTP HEPBHOH TKaHW JUCKPUMHHHPOBATH CEH-
COpHbIE CHIHAIIBI OMpEEeNsieT pazHooOpasue pacrno3HOBaHUS
mupa. uccommmpoBanHas kKopTukanbHas Kyiaerypa (AKK),

© GMN

pacroyio)KeHHasT B MHOTOXJIEKTPOIHOW MaTpulle, I03BOJIs-
eT UMHUTHUPOBATh HEHPOHHBIC CETH MO3Ta W MCIIOJIb30BaTh UX
JUTSL MCCJICZIOBAHUS MPOLIECCOB HEHPOHHBIX BBIYMCICHUH. DTa
in vivo-niofoOHas in vitro cucteMa T03BOJISIET OTCICKHMBATh U
OIICHUBATh CTPYKTYPHOE U (YHKIIMOHAJIBHOE PAa3BUTHE, a TaK-
e BO3MOKHOCTh TEPIECIIMU, 00paOb0OTKA U KOIXUPOBAHUS MH-
(dopmarn B HEWpOHHBIX ceTsiX. OcoOblii MHTEPEC BBI3BIBACT
(heHOMEH BCITBIIIKH HEHPOHOB, TIOCKOJIBKY OH SIBJISICTCSI OJHUM
M3 CaMbIX CHJIbHBIX HHCTPYMCHTOB KOJAUPOBAHUS HH(OPMAIHH.

Lenbio uccnenoBanus sSIBUIOCH ONPEACIUTh BO3MOXHOCTH
OCYUICCTBJICHHUS] JIMCKPUMHMHAIMM CEHCOPHBIX CTHMYJIOB B
HEPBHBIX CETSIX JANCCOLMHMPOBAHHONW KOPTHKAIBHOW KYJIBTYPBI,
a TaKKe MEXaHMU3M KOAUPOBAHHUS HH(OPMALIUH U POJIb BCIIBIIICK
B OTHX INpOLIECCaX.

Jlnst ucenenoBanus ucrnosb3oBanuck 3penbie JIKK ¢ 30 no
50 neHb KyJIbTUBUPOBAHUS in Vitro. J{si UMUTALUK Pa3INnYHbIX
ceHcopHbIX BxonoB 300 MB ofMHOUYHBIX, MapHO-UMITYJIbCHBIX
(ITH, mexctumynuelid uaTepBan 20 mc), 1, 5, 10, 20 u 100 I'g
CTUMYJIbI B TeUeHUe | cex BOCIIPOM3BOAMWIN B CIy4aifHOM Bpe-
MeHHOM HHTepBasie (>10 cex) oT 3 (EeKTUBHBIX Tap IEKTPO-
JIOB. AKTHBHOCTbH PETHCTPUPOBATIACH CO BCEX AKTHBHBIX KaHa-
JI0B. Pe3ynbraThl Mokas3aiy, 4TO NPH Pa3jIMuHBIX SJIEKTpUYe-
CKHUX CTUMYJISILIUSIX HEHPOHBI MOBBIIIAIN aKTUBHOCTh B OTBET Ha
OZIMH U3 THUIIOB CTHMYJIOB, B TO BpeMsi Kak MeHee d(PEeKTHBHO
pearupoBanu Ha apyrue crumynsl. OpuHounsle, 5 I'm u oco-
6enno [T ctumysbl ObLIM MPEANOYTHTEIBHBIME HapaurMa-
mu. @aza 00ydyeHHs YacTO JEMOHCTPUPOBAJAa HPOrPECCHBHOE
MOBBIILICHUE YPOBHSI aKTHBHOCTH C JOMHUHHPYIOLIAMH KOPOT-
KAMH BerblkamMu. OHAKO, MOBTOPCHUE MPEAIOUTHTEIbHBIX
CTUMYJIOB YCHJIMBAJIO BO3HUKHOBEHHE KaK TOHHYECKUX, TaK U
BBI3BAHHBIX BCIIBIIIKAMHU PEAKLUH C MPOAODKUTESILHOCTBIO Ha
MPOTSDKECHUHU BCe (ha3hl TECTHPOBAHMS.

Pesynbratel mokaszanu, 4to Heiponnbie ceti JIKK obnanaror
BBICOKOW CEJIEKTMBHOCTBIO K (DU3MYECKUM CBOMCTBaM U IPO-
CTPAHCTBEHHOMY TIOJIOKEHUIO CEHCOPHBIX BXOJOB M MPOU3BO-
JIAT PAHHKE U [TO3HUE OTBETHI, BKIIFOUAIOIINC B CCOS SIIEMECHTBI
BCIIBIIIEK, KOTOPBIE MOTYT CIIY)KHUTb HaJEKHBIM MEXaHH3MOM
JUISL TIOAKPETUICHUST KOAMpYIoIieil nHdopManny, HeoOX0AnMOoi
Ul CEHCOPHOM TUCKPUMUHALIUY U O0yUYCHHUS.

@9boydy

390 Jgdo00 5JHogmmdols Gmeo Lgbbmdyge ©olz®odo-
booals s Fg@hgyao 0bgm@dsizool dgbsbgsdo bym-
390 Jae@a®ob Jugegddo

'3 am@gmosbo, 6. bgoog@ody, 'm. 3ybosbody,
2. Loboygamsdgomo,s. yoaobgodgoemo

'mdoaobols  msgobggomo  9bogg@lodgpo;  *Lods@m-
39e0ml Bgdboga®o gboggdlodgdo, mdogobo, LsJs@m-
30 ™

bg@ggmo  Jbmgoamol gbs@o - dmsbpobml Lgblem-
@0 bopboggdol  ©olgmodobios, goblsbmgmagl
d96930L Aoz B9MmM3gb9d0L s@Jdol Fglodangdanmdsl.
g HogmaddOmnege Ibyedy pobOrogo  wobmgo-
@090 Jaddamo gami e Foodmowygbl  Gaobols
bgMgaeo JLgangdol 0dodsiosl, @mdgeoi dglodangdg-
oo 20dmygbgdgemo ogml bgdgya LolRgdsdo godmm-
gemomo 30m3gbgdols bsggeggew. gl in vivo-s 3bgoglo
in vitro Lob@gds LoBygomgdol odgnggs smodoibml ©s
35bolobmgmml bgdmgymo  Jlgangdol LE®YIH YO0
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s g9bJEogdo 3geomgdgdo, 0bgm@dszools domgdols,
odygdoggdols s gmpodgool 3gdsbobdgdo.

3320930l d0bobl Fomdmowagbos 853390 3305,m9 Mod-
gbo gbsdemgdganos Lgblmdgmo LEodygegdol wol-
3003065300l gobbm@ogangds wolmzodgdygmmo  Jyo-
Jamo ggem@aaol bydhgym (99630, Gs Lobom boo-
(309 ©gds o8 06gmMds300l gmEoMgds s s> Amaro
530LM0s Bgmgde oJBog@mdsl o8 3@m39LgdTo.

3gerggs Bodomws 30-50 ol dmdfoggdyen in vitro
©obogodgdge  Jgodaw  gamba®oby Lbgomolbbgs
Lgbbm@geo gbsgemol LHodygmszoobmgol aodmygbg-
daemo ogem 300 33 gOmgymo, Fygomowo (20 Il LFo-
I nsdmdobo 0b@gdgomom),1,5,10,20 s 100 3(3-0560
1 {3 bobydmdanogmdol LEodyemgdo, Gmdggdoi dgme-
©gdmes dgdmbggzomo w@mol 0b@gdgsmomn (>10 §I).
690Mmbygaro gobdgbBggdo swodoibgdmws yggms of-
BoYH0 sObowsb.

domgdyands dmbs3gdgdds  ohggbs, MM Lbgowolbbgs
9 gdBO g0 bEodgmol aodmygbgdol O™l bgomm-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

b0 5JBHogmmds 0bOgdms go®33gygeo bBodyammols
3olgbow, 35Tob dmEglsi Lbgs bEodgagdobyg 3sbybo
93603gbgenem ogm. 9839JHaM0 swdmbbos gMmgymo, 5 33
©s, 35bLsggm@gdom, Fygomowo LEodygmmgdo. B®gbo-
@gd0l gobs bdodop 3Mmymgbymew bOwows >@o-
9Ol mbgl bobdmgeng Bgmgdewo  sJBogdmdols
Loko®mdom. mydzs, dgmbgygmo  bEodgemgdol  asbdgm-
Bgds od@ogMgdes MMM AMby®, sliggg Bgodgdow
3°dmgg99a 3sbgbgol, Mo podmgemobos bEodymgdby
3oboby@danoggdyga 3sbgbgddo Jmgano Lodgb@m 3gdo-
mEol obdsgemdsTo.

3900939335 hggbe, @™ obmgodgdgee Jadgm joee-
BYHoL 53l Lgbbmdygeno dglisgangdol gobogydo mgolg-
bdgdobs s Log®Eomo  gobofoagdols dododm  dsgoeo
LgengdBogdmos s garobpgds s@gPe ©s dmag056m
3sbgbgd o Bgmdgdoo sdBogdmmdol gangdgb@gdom, Goe,
0530l dbMog, gbadanms Fo@dmawygbogl ddenogd dgds-
60Dl 063300l gmwodgdobmgol bgblm@yao wol-
300dobsioobs s obfogmol 3Gm3gLido.

BJIVISIHUE BAPYCHOW JJE®OPMALIMM CPEJHEN TPETH BEJIPA
HA CHJTY MBI HUJKHEW KOHEYHOCTH

'Pomanenko K.K., ZKapnunckas E.JI., 2IIpo3zoposckuii 11.B.

' XapbKko6cKas MeOUYUHCKAs akademusi NOCIeOUNnIOMHO20 00pa306aHUsL;
TV « dnemumym namono2uu NO360HOUHUKA U cycmasos um. npog. M.U. Cumenrko HAMH Yxpaunsly, Xapvkos, Ykpauna

CoBpeMeHHbIE TEXHOJIOTHH OCTEOCHHTE3a, NPU YCIOBUH HX
aZICKBATHOI'O NMMPUMECHEHUSA U Gepemﬂoro OTHOLICHHSA K MIATKUM
TKaHAM, O6eCl’le'~lI/lBa}OT, B GOHBUJI/IHCTBG CJIy4daeB, ONTHUMaAJIb-
Hble OOMeXaHHUUeCKHe U OMOIOrHYeCKUe YCIOBHS KaK JUIsl cpa-
meHns Auadu3apHbIX MEepesioMoB Oe/ipa U TOJICHH, TaK U JUIs
BOCCTAHOBJICHUSI (DYHKI[HOHAIBHBIX XapaKTEPUCTHK ITOBPEIK-
nEéHHOI KoHeuHocTH. OJHAKo, B PsJe CIy4aeB pPe3ylbTaToM
JIEYEHHs] ATUX TIEPETOMOB MPOUCXOAUT CpAILCHUE IepesioMa C
OCTaTOYHBIM CMEHICHHEM (PArMEHTOB, HHBIMU CIIOBaMH, (Gop-
MHpYeTCs TIOCTTpaBMaTHueckas aedopmarius.

Jleuenne mOCTTpaBMaTHUeCKHX AedopMaiuii siBIseTcs ca-
MOCTOSTEIbHON (OTIeNbHOI) 3a1aueil opToneauu U TpaBMaTo-
JIOI'MH, ITOCKOJIBKY HE€ MOXET 6])1T]> CBEZICHO TOJIBKO K HOpMa-
JIM3aI[M1 B3aUMOOTHOIICHUI MeXIy (pparMeHTaMH KOCTH M HX
CTaOMIIBHOM (pUKCALMH, KaK 9TO JCNAETCs IPU OCTPOH TpaBMe.
[IprurHON STOTO OTIHYUS SBISIETCS] (QYHKIMOHHPOBAHHE II0-
BPEXKACHHOTO CErMEHTA B UBMCHCHHBIX YCJIOBUAX, B PE3YJIbTATE
YE€Tro pa3sBUBACTCA PA BTOPUYHBIX H3MeHeHHﬁ, 4aCTb KOTOPBIX
HOCHT aJanTHUBHbIH Xapakrep. HeoOXomuMocTh ydera 3TOro
(YyHKLIHOHAIBHOTO BIMSHUS MoauépKkuBanack eme B 1985 roay
G. Heirholzer, u K.H. Miiller [10].

[Ipu aHanm3e MOCTTpaBMAaTHYECKUX Jedopmaruii Gosbinoe
BHUMAaHUC YACIISACTCA UX BIHUSHUIO Ha CYCTaBBbl. B YaCTHOCTH,
MOKa3aHO pa3BUTHE M3MEHEHHI apTPO3HOTrO XapakTepa B MpH-
JIETaIOINX CyCTaBax Mocje BHECYCTaBHBIX MePelIoMOB Oespa 1
rosienu [7,15-17,23,25].
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Hamu Ha maremarnueckoi mozenu [1], U B SKCiepuMeHTe Ha
JKUBOTHBIX [2], TaKkKe OLIEHEHO BIMSIHUE MOCTTPaBMAaTUYECKUX
nedopmannii, ¥ H3ydeHbl H3MEHEHHsI HE TOJIBKO B CycTaBax Io-
BPEXICHHOM, HO KOHTpJIaTepabHONH KOHEUHOCTH.

Opronenus-TpaBMaTosIorysi, Kak OTpaciib MEIUIUHBI, UMEET
JIeJIO C OTIOPHO-JIBUTATENIbHBIM aIapaTroM, WHBIMH CJIOBaMH,
KOCTHO-MBIIIEYHOH cucTteMoi. ClieoBareabHO, JOTUYHO Olle-
HUBATh BIAMSHUC Ae(hOpPMAIMU Ha BECh OMOPHO-IABHIATEIIbHBIH
anmnapat. Ho Ha Tekyuii MOMEHT, HeI0CTaTOYHO U3Y4EHO BIIU-
SIHHE BHECYCTaBHbBIX JedopManuii HIDKHHX KOHEUHOCTEeH Ha
paboTy MBIIII W BCEro Mosica HIWKHUX KOHeyHocTei. Kpome
TOTO, MPUHITHE PEIICHUSI O HEOOXOAMMOCTH BBIMIOJIHEHUS] KOP-
purHpyoleil onepanun OCHOBBIBaeTCs, OOJIbLICH YacThio, Ha
JIETAIbHOM aHanu3e pertrenorpamm [9,10,14,20,22].

DYHKIMOHAJIBHOE COCTOSIHUE MBIIILl MOBPEXKIEHHOIO CEr-
MEHTa U KOHEYHOCTH, B II€JIOM, Yallle BCETO HE aHAIN3UPYETCs 1
HE YUHUTHIBACTCS NIPHU IIAHUPOBAHHUH JICIEOHBIX MEPOIIPUATHI.

Llens uccnenoBaHus - OMpENENUTh BIMSHUE BApyCHOM Je-
(dopmanun GepeHHO KOCTH Ha YPOBHE CPeTHEl TPETH Ha CHITY
MBI HIKHEH KOHEYHOCTH W MHHHMAJIBHO HEOOXOIHMYIO
CHJTY MBIIILL ISl OCYILECTBICHUS HOPMAJIBHOTO Il1ara.

Marepuaa u MeToabl. AHAJIN3 TTOXOJKU TPOBOAMIN B MPO-
rpamme OpenSim 4.0 [5]. B ocHOBY MozienupoBaHust B3siTa MO-
nenb gait2394 [3,6], mo3Bossiomiei n3y4ars 76 MBI HIDKHEX
KOHEeYHOCTeH W TysnoBuina. He MacmiraOupoBaHHas MojeNnb
MpeaCTaBIsieT co00i 00beKT pocTom 1,8 M, Mmaccol 75,16 kr.
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Puc. 1. [lepopmayus b6asosoui mooenu beopennoil kocmu.
a) Hanpagnenue deghopmayuu 6a3080u uzorunuu; 6) Hopma (6azoseas mooenv);
6-0) Oeghopmayus na 15° 30° u 45°, coomsemcmeenno

AANA A

Bpems, ¢ 0,65 0,83 0,87 1,15 1,27 1,48 1,63 1,8
% upKna 0 10 30 40 60 73 87 100
CO6bITMe MepBoHayanbHbl  Peakums Ha OTpbIB NATKK MpoTuBONONOKHBIM  OTpbIB CoBmeLLeHve BepTukanbHaa Cnepytowmii
KOHTaKT Harpysky KOHTaKT HOCKa cron BEK Ha4anbH bl
cTonbl KOHTaKT
Peakuusa Ha . o Havano CepeanHa KoHey,
|_|e pMO,CI, Harpysky Cpepann cToiika KoHeuHas cTolika Mpeamax maxa Maxa maxa
3a,u,aq n I'Ip:::;me OAHOoOMOpHaA NoAAepiKKa MepemelleHne KOHEYHOCTU BNepes,
(Da3a ®asa cToiku | ®asa maxa
L||V|K}1 LM KN NOXOAKM NpaBoii HOTU

Puc. 2 Juacpamma yuxia waea npagoii Hozu (8pems wiaza 0jist MOOenu, npoyerm OnumensHocmu ¢as,
coObImust Yukaa, ONUMeNIbHOCHb NEPUOO0E, UX 3a0ayl, (pasvl uiaza)

Jlns MomenmpoBaHus feopMaIiy cpeHeil yacT Oexpa uc-
none3oBaiy porpammy nmsBuilder v2.1 [24]. HcxonHyto Mo-
JeTb 1eopMUpOBAIN HCKQKEHHEM OCHOBHOM H30METPHIECKOH
ocu Ha 15°, 30° u 45° B nmarepaibHOM HarpasieHuH (puc. 1).

AHau3 N3MEHEHYsSI CUJIbI MBI HIYKHEH KOHEYHOCTH IIPOBO-
JIWIIA OTHOCHUTEIBHO BpeMeHH mara[21].

Paccmorpum nuki noxonaxu Ha npumepe npasoit Horu. Illar
COCTOHT U3 JIBYX (a3: (a3sl CTOHKH, KoTopas cocTasisieT 60 %
IUKJIA TIOXOAKH M (Da3sl Maxa, ero JUIHTEIBHOCTh COCTABISCT
40%. (puc.2).

Imkn moxoaku omuckBarOT 8 coObrThsimu [13]:

TlepBonavanbHblii KOHTAKT (0% IMKIA TTOXOIKH) COOTBETCTBYET
Hadaly OIOpBL, KOIJIa IITKA BIIEPBbIE KACAETCS IOBEPXHOCTH.

Peaxuns Ha Harpy3ky (10% npkia moxoakn) BOSHUKAET, KOT-
Jla KOHTpajaTepalbHas CTONA OTPHIBACTCS OT IOBEPXHOCTH.

OtpoiB maTky (30% IMKIIAa TOXOIKH) COOTBETCTBYET OTPHIBY
IITKU OT IIOBEPXHOCTHU.

© GMN

[TpoTHBOMOIOKHEIN Ha9aNbHBIH KOHTAKT (50% muKIa moxos-
KH) COOTBETCTBYET KOHTAKTY CTOITBI IPOTHBOIIOIOKHON KOHEU-
HOCTHU C IOBEPXHOCTBIO.

OtprIB HOCKa cTombl (60% IMKIIA MOXOAKHM), HPOMCXOANT,
KOIJ]a HOCOK IIPaBO CTOIBI OTPBIBACTCS OT OBEPXHOCTH.

Cosmenienue cron (73% IMKIa MOXOAKHU) - MEPHOJ, KOraa
CTOIa MAaXOBOI HOI'M HAaXOOUTCSA HA OJHOH OCEBOM JIMHHU CO
CTOIIOH OMOPHOIA.

BeprukaneHas 6ompmiebeprioBas KocTh (87% IHKIA TIOXO-
KH), COOTBETCTBYeT MOMEHTY, Koraa OonpineOeprioBasi KOCTbH
MaXOBO} HOTM OPHEHTHPOBaHA BEPTHKAILHO.

[MocnenHuM coOBITHEM SIBISIETCS, OISITH JKE, HaYaIbHBIH KOH-
TaKT, KOTOPBIH (DaKTUUSCKH SIBIAETCS HAYAJIOM CIEAYIOIIEro
IUKJIA TOXOJIKH.

OTH BOCEMb COOBITHI JENAT UK IIOXOAKH HA CEMb ITepHO-
JIOB.

1. Peaknmst Ha Harpy3Ky - HEpHOI MEXy IepPBOHAYATEHBIM
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KOHTAKTOM M OTPBIBOM HOCKa CTOIIbI HpOTHBOl’IOﬂO)KHOﬁ HOI'HY,
BEC TeJIa IPUHUMAETCs ONOpHOI KoHeuHOoCcThIo (0T 0 % 10 10%
LUKJIA TTIOXOJIKH).

2. CpenHss CTOHKa - OT OTPhIBAa HOCKA CTOIBI ITPOTHBOIIOIOX-
HOW KOHEYHOCTH J10 Havasa nogabeMa msatku (ot 10% mo 30%
LUKJIA TTOXOJIKH).

3. Koneunas cToiika HAaUMHAETCS ¢ MOMEHTA MOIbEMA IIATKH U
3aKaHYMBACTCs, KOTAa IMPOTUBOIIOJIOXKHAA HUXKHASA KOHEYHOCTDH
kacaetcst nmoBepxHoctu (ot 30% 10 50% 1uKIIa NOXOIKH).

4. [Ipenmax - OT KOHTaKTa CTOIbI KOHTpaJlaTepabHOM KOHEY-
HOCTH 10 OTpPbIBa HOCKa annnaTepaanoi?l CTOIIbI, YTO ABJISICT-
Csa BpEMEHEM, COOTBeTCTBy}OLLlI/IM BTOpOMy Hepl/loﬂy }lByXOl'[Op—
Hoii ogiepkku (ot 50% 1o 60% LUK MTOXOAKH).

5. Hauano maxa - OT OTpbIBa HOCKa CTOIBI O MOMEHTA
«CMEeXHBIX cTom» (0T 60% 10 73% IuKIIa TOXOIKH).

6. CpennHa Maxa - OT «CMEKHBIX CTOID /10 TO3UIMU BEPTHU-
KaJILHOTO TOJIOKEHHUST 00JIbIIeOepIIOBOM KOCTH MaxoBOW HOTH
(ot 73% 1o 87% 1MKIIA TTOXOAKH).

7. OKOHYaHHE Maxa - OT BEPTUKAIBHOTO MOJIMKEHUS 00JIbIIIe-
OCpIIOBOM KOCTH 10 HEMOCPEACTBEHHOTO KOHTAKTa MATKH (OT
87% no 100% 1ukia moxonku).

33.}13'—[", BBIITOJIHAEMBIC BO BPEMS LIUKJIOB

IlepBbie 10% nMKIa MOXOAKH COOTBETCTBYIOT 3ajadye IMpHU-
HSTHS Beca - KOIrJla Macca Tella MepefaeTcs ¢ OJHOM HWKHEH
KOHEYHOCTH Ha JPYTYIO.

OpnoonopHast nopuepxkka (or 10% mo 50% nukina moxon-
KH) - Harpy>kaemasi KOHEYHOCTb IPUHUMAET Ha ceds Bec Tena, a
IPOTUBOIIOJIOKHAS —BBITIOJIHACT Max.
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Oco0blit HHTEPEC MPEACTABIACT MEPUO KOHCUHON CTOUKH, B
KOTOPOM CTOIIa OT MOJIHOTO KOHTAKTa C MOBEPXHOCTHIO TTepeKa-
TOM MEPEXOAUT Ha OMOpPY Ha HOCOK CTOIIBI.

PesyabTarsl u o6cy:knenue. M.gluteus medius (cpesHsis siro-
JIMYHAsT MBIIIIA) PACIOIOKeHa Ha JaTepalbHOIl CTOPOHE BepX-
HEH 4acTH SArojiull, HWKe rpeOHs MoAB3101HON KocTH. CpeaHue
SITOJAMYHBIC MBILILBI JICJIATCS HA TPU MOPIMH: BOJIOKHA 3aTHEH
MOPIUY MPOXOJAT BIIEPE/ U BHU3, CPEAHEH — BHU3, IEPEIHEH —
Ha3aJ ¥ BHU3. Bce BojoKHA 00bEeIMHAIOTCS, 00pa3ysl yIUIOLIECH-
HOE CYXOXKHJIHE, KOTOPOe HMPHUKPEIUIIETCs K 3a{Hel U OOKOBOIA
4acTsM BEpXHEH MoBepXHOCTH Ooibiioro Beprena [19]. OcHos-
Hass QYHKIHUSI MBIIIIBI COCTOMT B OTBEACHHH Ta300EAPESHHOIO
CyCTaBa: nepeansas nopuuss OTBOAUT, IOMOIacT CFI/I6aHl/IlO u
MeJMalbHOMY BpalleHuio Oepa. 3a1Hss 4acTh OTBOAUT U IO-
MoraeT B Hapy»HOU 1 O0KoBo# porauuu 6eapa. [Ipu crubanuu
Oezipa Bce 4acTy BpaaioT O0eapo Bo BHYTPb. CpeaHsist sroud-
Hasl MBIIIIa 00CCIEeYNBAIOT CTAOMILHOCTL Ta3a BO (PPOHTAIb-
HOM 1I0cKOCTH. Cpe/iHsis ArOANYHAS MBIIIIA SBJISICTCS BaXKHOU
MBIIIIIEH npu xozp0e, 6ere ¥ Harpy3Kke Ha OfiHY HOTY, IIOCKOJIbKY
OHa IPE/IOTBPAIIACT OITYCKaHHE IIPOTHBOIOIOKHOM CTOPOHBI Ta3a.
TIpu oTpBIBE KOHEIHOCTH OT 3EMJIU, Ta3 Ha IPOTHUBOIOJIOXKHOI CTO-
POHE UMEET TeH/ICHIIHIO K OITyCKaHHIO M3-3a [IOTEPU OMOPbI CHH3Y,
CPEe/HSIs SITOAMYHAS MBIIIIA MO/UICP)KUBACT OITYCKAFOIIYIOCS CTO-
pOHy Tasa, MO3BOJIASA ﬂpyl"Oﬁ KOHEYHOCTU JABUIaTbCsA BIICPEI A
CIIE/IYIOIIErO Mara. MBIIlIa TakkKe MOJUICPIKUBACT Ta3 BO BPEMs
x071b0bI. PaccMoTprM n3MeHeHHe paboThl MBIIIIBL, @ UMEHHO H3-
MEHEHHE HEOOXOAMMOIO YCHIIHS JUISl OCYIICCTBICHHUS LIara MpH
pasIMYHBIX yriax aepopmarmu (puc. 3).

M.gluteus medius 1
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Puc. 3. Cuna, xomopyro pazeusaem M.gluteus medius (a) u ee nopyuu (6-2)
60 6pemst X00bObL NPU Pa3HbIX yerax oeghopmayuu 6eOpenHol KOCmu
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MakcuMalibHOE COKpAIllEHHE SITOAMYHONW MBIl TPOUC-
XOJIUT OT MEPBHYHOrO KOHTAKTa [0 KOHIIA MEPHOJa KOHEUHOM
croiiku (ot 0,7 0 1,2 ¢) u paser maxa (ot 1,6 ¢), B MOMEHT MaK-
cuMaibHOTO crubanust 6eapa. [pu nedopmanuu dempa HaOIIO-
JIACTCsl CMEIICHUEC BPEMCHH COKPAIICHHMS MBIIIIBI, & UMEHHO
npu aedopmanun B 15° n 30° cymmapHbIii ypOBEHb COKparie-
HHs OCTACTCA Ha TOM XKE ypOBHe, HO HAQYUHACTCA paHbLIC, IPU
nedopmanmu B 45° - HabIIOMACTCSI CHI)KEHUE OOLIET0 YPOBHS
cokparienust Mpimpl. O4deHns nokasaresneH rpadux m.gluteus

Hamstrings
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M. Semitendinosus
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medius 1 (puc. 2, 6), Ha KOTOPOM BHIHO TIOCTECIICHHOEC CHUXE-
HUE YPOBHSA HeO6XOJlHMOI>i CHJIbI MBIIIIIBI C YBEJIIMUCHUEM CTC-
neHu gedopmaryu, u npu 45° - IPaKTUUECKH MOITHOE BBIKIIIOUE-
HHeE MBI U3 TTpoliecca. Pabora ocTanbHbIX BeTBel m.gluteus
medius Majo 3aBHCHT OT CTEHECHH Ae(OPMALHHU C UCKIFOYCHHEM
nepuoa OoTpbiBa IATKH U II€pEKaTa CTOIIbl Ha HepeﬂHI/Iﬁ oTACH
0,9-1,2¢).

PaccmoTpu paboTy IpyIITB MBI TOAKOJICHHBIX CYXOXKUIINH
(hamstrings) (puc. 4, a)

M. Biceps Femoris Short Head
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M. Semimembranosus
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Puc. 4. Cuna, komopyto pazeusarom pynnwi Mvluibl NOOKOLAEHHBIX Cyxoxcunutl (a): m.gluteus medius short head (6),
m.semitendinosus (8)um.semimembranosus (2)

M. semitendinosus (NMOIYyCYyXOKWJIbHASI MBIIIIA) PacIIONO-
JKeHa Ha 3aJHell M MeIHaJbHON CTOpOoHE Oelpa. YdacTByeT B
pasrubanue Oezpa B Ta300€APESHHOM CyCTaBe, CTHOAHUH HOTH B
KOJIEHEe, BHYTPEHHEM BpaIllleHHe KoJeHa PH ero CrHOaHuN.

M. semimembranosus pacTiONOXeH Ha 3a/JHeMeIHATbHON CTOPOHE
Oenpa B mryonae m.semitendinosus. OcHOBHasI (PYHKIMS - CrHOaHHe
KoJIeHa, pasruoanye Oesipa 1 BHYTpEHHEE BPAIeHHe KOJIeHa.

M. biceps femoris (nByriiaBasi MbIIIIa Oepa) - MBIIIIIA 33JHETO
otraena Oenpa, pacHoioKeHHAs! B 3aHEOOKOBOI YacTH, COCTOUT
W3 JIBYX «TOJIOBOKY»: JUTMHHOU — m. biceps femoris long head n xo-
potkoit —m. biceps femoris short head. YautsBasi, ato m. biceps
femoris long head ipu xonp0e y4acTByeT Mo, B MOJICITHPOBAHUH
OyaeM yIHTHIBAaTh TOJBKO JUTMHHYIO TOJIOBKY MBIIIIIEL

H3ygenne MBI NOAKOIEHHBIX CyXOXKIJIMH TTOKa3ao, 9To Ba-
pycHast necopmarys 6epa, N3MEHSIOMast yrol ASHCTBHS MBIIIIL,
TIPHBOJIUT K MCKAKEHUIO WX PabOThI, @ UIMEHHO 3HAYUTEIHLHOMY
YBEINYCHUIO HEOOXOMUMOHN CHITBI B TIepHOJT KOHEYHOH cTorKu(0,9
- 1,1 ¢) u kK paHHEMY CMEUICHHIO COKpameHuss MbIiipl Ha 0,2
c— Ommke K mepuomy cpefHet croiku. Eci m.semimembraneus
Kak Ooree cabast MBIIIIA MaJIO BIHSIET HA PaOOTy TOIKOICHHBIX

© GMN

MBILLILL, TO m.biceps femoris BIusieT Ha Ooliee paHHEe COKpAILCHHE
ATOM TPYIIIBI MBI, a m.semitendenius — Ha YpOBEHb COKparle-
HUsI, KOTOPBIH PacTeT ¢ yBeIMYEHHEM yIiia Ie(opMaliy.
PaccMOTpHM TPHUBOJSIIME MBI Genpa (puc. 5), KoTopbie
MPEICTABICHB! IECThI0 MBIIIIIAMU MeguansHoro oraena. Ca-
Masi Oonblnast U3 HUX m.adductor magnus (IpUBOISIIAs OOb-
Irasi MBIIIIA), JEKUT TITyOOKO B KOPOTKO# (m.adductor brevis)
W JHHHOHU (m.aductor longus) TPUBOMSAIINX MBIIIIIAX, COCTOUT
UX Tpex Iy4koB. Ee QyHKIHS COCTOHT B JULyKIIMH Ta300eIPEHHO-
TO CyCTaBa; MEpeHIE My YKH, CIIOCOOCTBYIOT CrHOAHHMIO, A 3a/IHHE
pactsbkeHuo (pasrubanmio) Oenpa. Vmes AIMHHOE W CHIIBHOE
TUICYO JICHCTBHS CUIIBI, OHA SIBJISICTCSI OCHOBHBIM pasrubdarenem oe-
npa. [Tpu 0HOOTIOPHOM MOfIEPIKKE m.add. magnus KOHTPOIHPYET
BHYTPEHHEE BpallleHUE OSIPEHHOH KOCTH, a B KOHIIE IBYXOIOPHOM
(basbl 1ara (IIpy OTpBIBE TAJIBIIEB CTOMBI POU3BOIHUTH BHEIIHEE
BpallieHne OeIpeHHoit KocTH B 00iacTr Genpa. SIBiseTcst [IaBHbIM
CTaOMIIN3aTOPOM Ta3a, OrPaHUYMBAs U3JIMIIHEE BHYTPEHHEE Bpa-
nrerne npu xoasde [13]. Bee BetBU m.add. magnus nipu xomp0oe
AKTUBUPYIOTCSl OTHOBPEMEHHO M CHHXPOHHO, TIOATOMY CJIEIyeT
paccMaTpuBaTh pabOTy MBIIIIBI KAK CYMMY €€ ITy4KOB.
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M.Adductor Magnus
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Puc. 5. Cuna, xomopyto paszeusarom npuso—osuue mviuiysl beopa: m.add.magnus (a), m.add.brevis (6), m.add.longus (8)

M. Adductor Brevis (kOpoTKasi IPUBOJSIIAS MBIIIIA), OCHOB-
Has QyHKIUS - aJUTyKIHs ¥ crubanue oespa.

M. adductor longus (INTMHHAS TPUBOSIIAS MBIIIIA) - OOJb-
1rasi BeepooOpa3Hasi MBIIIIA PACIIOIOKEHa B IepeJHEMEANAIb-
HOU YacTH Oenpa, MOKPBIBACT CPEIHIOK YacTh OOJNBIION MpH-
BOJISAIIEH MBIIIIBI M [EPEIHION YacTh KOPOTKOM MPUBOIAILICH
MBIIIIIBI, €€ OCHOBHAs (DYHKIIMS — [IpUBeIeHHe Geapa.

Bce npuBojsiiie MpInibl 0ejipa mpyu Xoas0e TIHYT HOTH K
cepelnHe Uil COXpaHeHHs paBHOBecHs. OHHM UTPAIOT 3HAYH-
MYIO POJIb B yPaBHOBELIMBAHUY Ta3a P CTOSHUH U XOIb0E.

MonenupoBaHue MOKa3alo, YTO BCE aJIyKTOPBHI U3MEHSIOT
CBOI paboty mnpu aedopmanuu Oenpa, u yem Oombiie aedhopma-
IUs1, TEM CHJIbHEE COKpaieHue Mbli. Hanpumep, m.add. brevis
npu gedopmanuu 45° HAXOAUTCS B IOCTOSHHOM COKPAIIEHHH.
U ecim nedopmanyst B 15° Maino Biusier Ha pabOTy MBIIII, TO
yxe nipu aedopmanuu B 30°, u Tem Gonee 45°, HabmOMAOTCS
pe3Kue Mepuoibl CokpaiueHus m.add.magnus v m.add.longus
Ha BCEM NPOTsHKEHHU (Da3bl OAHOOMOPHOU MOMIEPKKH. B aTOT
nepros 6epo MaKCUMAIIBHO Pa3OrHYTO.

Tensor fasciae latae (TFL) - BepeTeHOOOpa3Has MbIIIIIA,
3aKJIIOYEHHAst MEXy JBYMsl CJIIOSMH LIMPOKOM (paciuu, mo-
KPBIBAIOIIasi MAJIYIO SITOJUYHYIO MBIIIIY U HEKOTOPYIO 4acTh
cpenneit sronuuHoil Mpimnbl. TFL siBsieTrcss 0CHOBHBIM po-
TaTopoM M clabbiM abaykropoM Oenpa. Bmecte ¢ GombInoi
SITOIUYHOM MBIIIIEH CTaOUIN3UPYET Ta300eIPCHHbBIN CyCTaB,
yIepXKKBasi TOJOBKY O€JIpPEHHOM KOCTH B BEPTIY)KHOM BIIa-
nuae. TFL BmecTe ¢ 00JBIION ATOQUYHON MBIIILEH CIIOCO0-
CTBYET CTAOMIILHOCTH KOJICHA BO BpeMsl pa3ruOaHus, a TaKkKe
npu yactTuuHoM crubanuu [8,11,19]. Padora TFL paccmotpe-
Ha Ha puc. 6.

TFL yxe npu 15° nedopmanmu Genpa mokasbBaeT U3MeEHe-
HYsL B pabOTe YBEIMYEHUEM YPOBHS COKPAIEHUsI, HAYUHAs C OT-
priBa sitku (0,9 ¢) mo coBmerienus crom (1,48 ¢), mpu nedop-
Manuu B 30° HeoOXoquMmast cuita Bozpacrtaet. [1pu nedopmanim
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45° TFL ycuuBaeT COKpalleHue TOIbKO B EPUOJ] PeaKlUy Ha
Harpysky (0,7 — 0,83 ¢).

Tensor Fasciae Latae
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Muscle force, N
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Puc. 6. Cuna, komopyro paseusaem Tensor Fasciae Latae npu
PA3TUYHBIX Yenax oegpopmayuu

[Ipu Bcex Bumax nedopMayy B pa3HOl CTENEHH MPOUCXO-
JIAT JaTepanbHoe OTBEACHHE Oepa M MBIIIIA HAXOAUTCS B He-
CKOJIBKO KOHTPAKTHILHOM COCTOSHHH, YTO HApyIIaeT yCIOBHS
TIOAZIepKaHUSI PAaBHOBECHS IIPH OTIOpE Ha KOHEYHOCTD, a TIPH €€
TEPEHOCE MBIIIIE HEOOXOANMO COBEPIIUTH PA0OTY MO MOABEMY
W yIEPXKAHUIO Ta3a, MMEHHO MOATOMY Ha Tpaduke HaOIIOIar0T-
CsI BOJTHBI COKPAII[CHUS] Ha BCEM TPOTSHKCHUH IIara, KpoMe Ie-
pHoaa KOHIIa Maxa.

M. Quadratus femoris (kBaipaTHast MBIIIIa O€Ipa) — MBIIIIIA
Hapy>XHOI rpymmsl M Ta3za. O0ecreunBaeT BHEUTHEE Bpa-
meHne Oezpa, TOMOTaeT B MPUBEACHUH Oeipa U CTaOMIN3UpyeT
TOJIOBKY Oenipa B BepTIIy>KHOH BriaguHe [ 18].

Beuny cBoero pacnonoxeHus (IPakTHIeCKH TOPU30HTAIBEHO)
m.Quadratus Femoris 0OueHb CHIBHO pearnpyeT Ha N3MEHEHHUE
yIiia OTBeIeHHs Oe/ipa, 9TO XOPOIo oka3zaHo Ha puc. 7. C yBe-
JIUYeHNeM yTia Je(opManuy MBI COKPAIMIAETCs (BBIHYXK-
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JICHHOE YIUITMHEHHE) Bce OOJbILe U yCUIIUI JUTs IPUBEICHUs Oe-
npa Tpedyercs 6onbiue. Ecimu npu nedopmarmu B 15° ycunenue
COKpallIC€HUsT MBILILBI IIPOUCXOAUT TOJIBKO B IEPHUOL ](OHe‘-IHOl\;l
cToiiku, To npu gedopmanmsax B 30° u 6osee rpaaycoB MbIIIa
HaxoAUuTCsA B KOHTPAKTHUIIBHOM COCTOSIHUU ITOCTOAHHO, IIPUYEM
B MOMCHT OTpPbIBa HOCKa 1 (j)a3e Maxa COKpall€HHWE MBIl BO3-
pacraeT B 3 u Gosee pasa.

M. Quadratus Femoris

— Norma

=—Deform 15°
= Deform 30°
—Deform 45°

Muscle force, N
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P P A
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Puc. 7. Cuna, xomopyio passusaem m.Quadratus Femoris
npu pasiuynelx yenax oegopmayuu

M. Quadriceps Femoris

Muscle force, N

®asbi wara

a

M. Vastus Medialis

=Norma

PaccmoTpuM rpynny mm. quadriceps femoris (4eThi-
pexrinaBasi Mplinna Oeapa) - camas oObeMHas MbIIIIA Ye-
JoBeyeckoro Ttena [4], saBmsetcs crubarenem Oeapa u
pasrubarenem KojieHa. COCTOMT W3 4YETHIPEX OTAENbHBIX
MBIIII: TPU IIMPOKUE MBIIIIBI Oeapa m.Vastus lateralis
(Gonbimast arepanbHast MbImna), m.Vastus medialis (Me-
nuaibHas MHUPOKast Melma oenpa), m.Vastus intermedius
(mpomexxyTouHasi IIHMpOKas MeIma Oexpa) U m.Rectus

femoris (npsimas MpIma 6eapa), KOTOPbIE PACIOJIOKEHBI

B mepeaHeM oTzaene Oeapa. Mblmnbl, 00pa3yonue YeThi-
pexriaBylo MbILIIY Oeapa, COSAMHSIOTCS MPOKCHMallbHEe
KOJIEHA U MPUKPEIUISIIOTCS K HaAKOJICHHUKY Yepe3 CYX0KH-
Jque LleTI;IpeXl".l'laBOI‘/II MBIIIIIBI. HalIKO.]'IeHHl/IK NMPUKPETIIACT-
cs K 60sbIIeOepIIOBOM KOCTH CBSI3KOHM HaaKOJeHHUKA. Bee
KBaApHUIENChl paboTaroT HajJ pa3rubanueM (BBIIPSIMIICHH-
eMm) kosieHa. M.Rectus femoris Taxxe NpUHUMAET ydyacTHe
B crubanuu Oenpa, m.Vastus medialis mpuBoauT 6eapo U
cTabMIM3upyeT HaJaKoJeHHUK. KBanpuencel B OCHOBHOM
AKTHUBHBI IIpU yzlapax HOTraMH, MPbIXKKax, €31€ Ha BEJIOCH-
nene u Oere [11], B mOBCeHEBHOM KU3HH OHH MOMOTAIOT
BCTaBaTh CO CTyJ'la, XOAUTh, MOAHUMATHCA MO JICCTHUILIC U
npuceaarh.

M. Rectus Femoris
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M. Vastus Intermedius
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8 M. Vastus Lateralis ped
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Puc. 8. Cuna, komopyio pazeusaem m. Quadriceps femoris (a) u ee uacmu - m. rectus femoris (a),
m. vastus medialis (8), m. vastus intemedius (2) m. vastus lateralis (0) npu paznuunvix yenax oepopmayuu
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M. Gastrocnemius (sum)
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M. Gastrocnemius Lateral
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Puc. 9. Cuna, komopyio paszsusaem m. gastrocnemius (a) u ee yvacmu m.gastrocnemius lateral (6), m.gastrocnemius medial (8)
npU pasiuuHbIx yenax oegpopmayuu
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M. Tibialis Anterior
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Puc. 10. Cuna, xomopyro paseusaem m. Tibialis Posterior (a) u m. Tibialis Anterior (6) npu paznuunvix yenax oegpopmayuu

CyMMmapHOe U3MEHEHHE COKpAILeHUs mm. quadriceps femoris
(8a) moKa3bIBaeT €ro poCT MPH yBEIHYCHUH Aedopmanun 6onee
30° B (haze Maxa, OTBETCTBEHHBI 3a 3TO, B OCHOBHOM, 711.VaStUS
medialis (puc. 8B), m. vastus intemedius (puc. 8r) u m. vastus
lateralis (puc. 8r). IMeHHO B 3TOH (ha3e mara MpoMCXOINT aK-
THUBHOE CTHOaHHE, a MOTOM Pa3rHOaHMe KOJIEHA, STU MBIIIIIHI
o0ecreunBaroT mpuBeeHne Oeapa, KOTopoe TpH IePOpMaIHsiIx
HaXOJUTCS B OTBEACHHOM cocTostHuH. Pabota m. Rectus femoris
(puc. 8, 0) mpezacTaBnsAeT COOOH IEMb IIEPHOOB COKPAIICHUS 1
paccrnabneHus, MOKa3bIBAIOMINX MePEHAIPSHKCHNE MBIIIIBI TPH
TMOOBIX CTETNEHsX Ae(opMalum.

K mbimmam 3agHeil MOBEpXHOCTH TOJNEHU OTHOCAT HMKPO-
HOXHYIO MBIIIIY (mm. gastrocnemius), KOTOpas COCTABISIET
OCHOBHYIO MacCy 3a/iHeil 4acTH TOJIeHH. DTO ABYXCYyCTaBHAsS
MBIIIIA, COCTOUT U3 MeIuaIbHOU (m. medial gactrocnemius)
U narepanbHOU (m. lateral gastrocnemius) TOIOBOK, pacro-
JIO)KEHHBIX B 3aJHEH, BEpXHEH MmoloBUHE rojeHu. MKpoHoXK-
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Hasi MBIIIIA SBJISAETCS OCHOBHBIM IOJIOIIBEHHBIM crubareiiem
TOJICHOCTOITHOTO M KOJEHHOTo cycTaBoB. [Ipm Oere, xonp0e
WIN TIPbDKKaX MKPOHOXKHAS MBININA oOecrevynBaeT 3Hadu-
TEJTBHYIO IBIKYIIYO cry [19].

I'padux pabotsl m. gastrocnemius (9a) B HOpME MOKa3bI-
BaeT JBa mepuona cokpameHus - Ha 1,0 ¢ (OTpBIB MATKH) U
1,2 ¢ (OTpBIB HOCKA), YTO OCYIIECTBISAETCSA MOOYEPETHBIM CO-
KpamieHneM menuaibHOU (90) — marepanpHOU (9B) — Menu-
anpHOMU (90) acTsamu Mblmbl. JJedopmanns BEI3bIBaeT cria-
JKMBAaHHME COKPAIICHUS MBIIIIIbL, T.€. HAOII0AAaeTCs Ha MPOTS-
JKEHUH Bcel ¢asbl cToiku Oe3 paccrnabnenus. OQHAKO MPHU
nedhopmanuu 45° HabmomaeTcs pe3koe YMEHbIICHHE YPOBHS
COKpAIIEHHsI MBIIIII, CKOPee BCETO, M0 MPUYHHE BBIHYKICHHO
YaCTHYHO PA30THYTOTO TOJICHOCTOIIHOTO CycTaBa M3-3a YKO-
pOYCHHS KOHEYHOCTH.

3amusis 6onpiiedepuosas Meimma (m. Tibialis Posterior) pac-
MOJIOKEHA TIO 3a/IHEH MOBEPXHOCTH TOJICHH, IryOke m. Soleus
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U MeXy JUIMHHBIM crubarenem nansies (m. Flexor Digitorum
Longus) v JytiHHBIM crudareseM OOJBbIIOro Maliblia CTOIBI (711,
Flexor Hallucis Longus). DTo KiodeBasi CTaOWIN3UpYIOLIast
MBIIIIIIA, TOJIIEP/KUBAIOIIAS] MEIUATIBHBIN CBOJ| CTOIIBI.

Cpennsist 6ombiiebeprioBast mbitma (m. Tibialis Anterior)
pacrnionokeHa Ha OOKOBOM CTOpoHE 0O0IbIIeOeplOBON KOCTH,
ABJIACTCA NEPBUYHBIM ThIJIbHBIM crubareseM TOJIE€HOCTOITHOIO
CyCTaBa, OCYyIIECTBISIET PA3BOPOT CTOIBI U €€ MIPUBEICHHE, MO/
JIEP)KUBACT MEIMAIbHBINA CBO CTOIBI [8].

MBIIIBl, OTBETCTBEHHBIE 3a paboty crombl m. Tibialis
Posterior u m. Tibialis Anterior NOBOJBHO CHUIBHO WU3MEHSIIOT
cBoto paboty npu aedopmannu 6enpa. Ecian npu nedopmaryn B
15° npu paboTe ITUX MBILIIL IPOUCXOANT TOJIBKO Oojiee paHHee
UX COKpallleHHe 0e3 M3MEHEHHUs] YPOBHS COKpAILICHUs, TO MPH
nedpopmanuu 6ombiie 30° m. Tibialis Posterior HaXOAUTCS B
KOHTPAKTUJIIbHOM COCTOSHHWU Ha BCEM MPOTSHKEHUHN MIEPUOJA OT
OTpbIBa MATKH JI0 KOHIIA 11ara, a m. Tibialis Anterior HaX0aUTCs
B COKpAIEHUH MTOCTOSIHHO.

B pesynbrate MOAEIMpPOBAaHUS BBISCHEHO, YTO MpH Aedop-
Manuu Oepa Ha ypoOBHE CPEIHEH TPEeTH MPOUCXOIUT cOoil B
paboTe MpakTHYECKU BCEX MBI MOBPEXKICHHON KOHEYHO-
ct. OCOOCHHO OTpHUIATeNbHO NedopMalns BIUIET HA IPYII-
Ny MeAMaJbHBIX MBI Oepa (MPUBOASIIAS TPy MBIIIIL).
BeiHyX/IeHHOE OTBe/ieHue Oeapa, yBelWdHBarouieecs ¢ po-
CTOM yIiia Jie(opMaliu, IPUBOIUT K TOMY, YTO MPHUBOJISIINE
MBIIIIBI Oepa HAXOAATCS B MOCTOSSHHOM COKPAIIEHHOM CO-
CTOSAHWHU, YTO OI'PaHUYMBAECT BOSMOXHOCTb UX l'IOJ'lHOL[eHHOI\;l
pabotsl. U eciu nmpu Manbix cTeneHsx aedopMannu Hapyle-
HYsI HaOJII0AI0TCS TOJIBKO TP OJHOOMIOPHOW MOAIEPIKKE U B
HepuoJ MpeaMaxa, To ¢ yBelndeHneM aedopMannu Hapyuie-
HUA HaGH}Oﬂa}OTCﬂ Ha NPOTAXKCHUU BCETO LIara.

Jedopmarust IPUBOAKT K BapyCHOI yCTaHOBKE KOJIEHHOTO
CycTaBa, YTO TaK)Xe OTpa)kaeTcsi Ha paboTe MBIIIL, OTBET-
CTBEHHBIX 3a CTa0MIM3aIMIO KOJEHA W IpHBEIAcHHEe Oenapa
npu xoas6e. IlosTomy, HabmonaOTCs HapylleHus B pabote
MBI TOJIEHU, KOTOPBIC yCyFyGHﬂ}OTCH C YBCJIHNYCHUEM BBbI-
paxennoctu nedopmanuu. Croma mpu BapyCHOM yCTaHOB-
K€ KOJIEHHOTO CycTaBa, Ha00OpOT, MPUHUMAET BaJbI'yCHYIO
YCTaHOBKY, UTO NMPHUBOAUT K AucOanaHcy B pabore cTabuIn-
3aTOpPOB CTOIMBI, a (YHKIHOHAIBHOE YKOPOUEHHE KOHEUHO-
cTH mpu Oonpmux aedopmanusx eme Oosplie ycyryomnser
COCTOAHHEC O3THUX MBIIIL, 3aCTaBJIdd HUX OBITH B COKpalleHUun
MOCTOSIHHO.

BbiBoabI. B 3axitoueHuu clieyeT KOHCTaTUpPOBaThb, UTO
BapycHas aedopmanus 6eapeHHO KOCTH 00yCIOBINBACT U3-
MEHEHHE B padOoTe MBIIIL BCeH HIDKHENH KOHEUHOCTH. JlaHHbIH
3G GeKT nposiBISETCS NPU MUHUMaIbHON aedopmaruu (15°)
U HampsMylo 3aBUCHT OT yBequdeHus ee yria. OueBHaHO,
4TO ueM Oosbine aedopmaiusi, TeM 0ojee BBIPaKEHBI pas-
Hoo6pa31-u>le BTOPHUYHBIC U3MCHCHHS, a4 BBIIIOJIHEHUE KOPPHU-
THPYIOIIEro ONMEPaTHBHOIO BMEIIATENbCTBA UMEET OONIbIIoe
3HAQYCHHUEC 1JId BOCCTAHOBJICHHUA (byHKLIPIOHaJ'[])HbIX BO3MOX-
HOCTEH MOBPEKAEHHOIO CETMEHTA U KOHEUYHOCTH.

[IpenmeToM nanbHEWIIMX MCCICAOBAHUN IUIAHUPYETCA
NpoBeJeHHE aHaju3a BIMSHUS Ha padoTy Ml aedopma-
U 6611]:)3 U T'OJIEHU Ha Pa3JIMYHBIX YPOBHAX U Pa3sIMYHOIO
Buaa (aHTe/peKypBalMs, Bapyc/Banbryc). Pesynbrarsl 3THX
HCCIICIOBAHMM, MO0 BCEH BEPOSITHOCTH, obecreuaTr pa3padbor-
Ky TaKTUKH BECIACHUS OOJBHBIX C Pas3siindHbIMHU }le(l)OpMaLII/I—
AMH OelpeHHON KOCTH, BKJIIOYAs XUPYPIUUECKOE JIEUCHHUE U
peaduINTAMOHHBIE MEPOIPHUATHS C yUYETOM Xapakrepa U3-
MEHEHHUI pabOThI MBI HUKHAX KOHEYHOCTEH.
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SUMMARY

THE INFLUENCE OF VARUS DEFORMITY ATMIDDLE
THIRD OF FEMURON THE STRENGTH OF THE LOW-
ER LIMB MUSCLES

'"Romanenko K., 2ZKarpinska O., 'Prozorovsky D.

'Kharkiv Medical Academy of Postgraduate Education; *SU
“Institute of Pathology of the Spine and Joints named. prof. M.1.
Sitenko NAMS of Ukraine “, Kharkov, Ukraine

Treatment of post-traumatic deformities is a separate task of
orthopedics and traumatology, because for the normalization of
injured limb function requires more than realignment of bone
fragments followed with their stable fixation. The analysis of
post-traumatic deformities pays attention mostly to their influ-
ence on the joints. The functional state of the muscles of the
damaged segment and limb, in general, is analyzed very seldom
and not taken into consideration in the planning of treatment.

Purpose - to study the effect of varus deformity of the femur
at the level of the middle third on the strength of the muscles of
the lower limb and to determine the minimal muscle strength
required to perform a normal step.

Gait analysis was performed in OpenSim 4.0. The modeling is
based on the gait 2394 model. The original model was deformed
by distorting the main isometric axis by 15°, 30° and 45° in the
lateral direction.

The deformity of femur at middle third initiates the failure
of almost all muscles on the injured extremity. The most severe
changes were revealed in the adductor muscles. Femur defor-
mity creates varus position of knee joint, that also affects the
work of the muscles responsible for knee stabilization and femur
adduction while walking. The disorders in lower leg muscles
are also noticed, these changes are exacerbated by the increasing
of deformity severity. Foot takes a valgus stance when knee joint
takes a varus stance, that creates an imbalance in the work of the
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foot stabilizers. Moreover, functional shortening of the limb in
the conditions of severe deformities further worsens the condi-
tion of these muscles and force them to be constantly tense.

The varus deformity of the femur provokes some changes in
the muscles of the entire lower limb. This effect is manifested at
its minimum severity (15 °) and directly depends on the severity
of the deformity.

Keywords: posttraumatic femur deformity, modeling, muscle
strength, femoral varus deformity.

PE3IOME

BJIUSIHUE BAPYCHOW JIE®OPMALIMM CPEIHEM
TPETH BEJIPA HA CAJIY MBI HUKHEW KOHEY-
HOCTHU

'Pomanenko K.K., ZKapnunckas E.JI., 'Ilpo3oposckuii 11.B.

! Xapvkosckas mMeOuyuHcKkas akaoemusi NOCIeOUnIoOMHO20 00-
pazosanus; *I'Y «Hncmumym namoio2uu no360HOUHUKA U Cy-
cmaeos um. npogh. M.1. Cumenko HAMH Ykpaunwvry, Xapvros,
Yrpauna

Lenp ncciaenoBaHusl - ONPEACIUTH BIMSHUE BapyCHOU Jie-
(dopmanun GeapeHHO KOCTH Ha YPOBHE CPETHEH TPETH Ha CHITY
MBIHIIL] HI/I)KHGﬁ KOHCYHOCTH W MHHHMAJIBHO HeOGXOIlI/IMle
Cl/IJ'ly MbIHIL 1J19 OCYIIECTBICHNWA HOPMAJIBHOI'O 1Iara.

AmnHanu3 moxoaku nposoawin B nporpamme OpenSim 4.0. B
OCHOBY MOJICITMPOBAHMS UCIIOIB30BaHa Mozenb gait2394. Mcxon-
HYIO0 MOJICITb JIe()OPMUPOBAIIM UCKAKECHHEM OCHOBHOW M30METPH-
yeckoit ocu Ha 15°, 30° u 45° B arepabHOM HalpaBICHUU.

[pu nedopmarium 6epa Ha YPOBHE CPESIAHEH TPETH IPOUCXOIAUT
cOoif B paboTe MPaKTUYECKH BCEX MBIIIIL TOBPEXKICHHON KOHEY-
HocTH. OCOOCHHO CTpazaeT MPUBOLISIIAs Ipymna Melil. Jlehop-
Malysl IPUBOIUT K BapyCHOW YCTAaHOBKE KOJICHHOTO CyCTaBa, 4To
TaKXKe OTPAKACTCSI HA PAOOTE MBIILILI, OTBETCTBEHHBIX 33 CTAOWIIH-
3aIMI0 KOJICHA W TIPMBENCHUS Oempa MpH Xoan0e, HaOIomaTcsa
HapyIIeHUs] B paboTe MBIILILL TOJICHH, KOTOpbIe yCyryOusioTcs ¢
yBEIIMYeHHEM BbIpaykeHHOCTH Jedopmarii. CToria mpu BapyCHOM
YCTaHOBKE KOJICHHOTO CyCTaBa IMPUHUMAET BAJIBIYCHYIO yCTAHOB-
KY, 4TO NIPUBOJIHT K JucOaaHcy B paboTe CTaOUIIM3aTOPOB CTOIIBI,
a (yHKIHOHAJIBFHOE YKOPOUECHNE KOHEYHOCTH INPU OOJBLINX Jie-
(dopmarmsix ere Oosblie yeyryOsieT COCTOSHAE ITHX MBI, 3a-
CTaBJIAsA UX HAXOAUTBHCS B HAIIPSYKECHUU ITOCTOSIHHO.

Bapycnas nedopmanust OepeHHON KOCTH 00yCIIOBIMBACT U3-
MEHEHHE B PadOTEe MBI BCEH HMIKHEH KOHEYHOCTH. J[aHHBIH
a¢dexT nposiBisieTcs npu MUHUMaIbHOH aedopmanun (15°) u
HaIpsIMyIO 3aBHCUT OT yBEJINYCHHUS e¢ yIa.
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DEPENDENCE OF PROSTATE TISSUE PERMEABILITY ON THE WAVELENGTH
OF RADIATION IN THE INFRARED RANGE OF THE SPECTRUM

Abazadze S., Khuskivadze A., Kochiashvili D., Partsvania B.

Thilisi State Medical University, Department of Urology, Georgia

Among oncological diseases, prostate cancer (PC) ranks sec-
ond in mortality among men after lung cancer [1]. Therefore,
there is a lot of research on this disease by the leading scientists
in the world. An important role in the recovery of the patient
is given to the early diagnosis of prostate cancer, which allows
timely, effective and adequate treatment.

A pivotal role in the diagnosis of prostate cancer has been the
discovery of prostate-specific antigen, an enzyme that is pro-
duced directly by the prostate gland and is part of the prostate
secretion [2,6,8]. There is an insurmountable barrier for this en-
zyme between the stroma of the prostate gland and the blood
vessels, which is violated in the development of prostate cancer
and its level rises in the blood serum (norm <4 ng/ml) [4].

Determination of prostate-specific antigen and the digital-
rectal examination of prostate the are the studies that allow us
to suspect the prostate cancer. Suspicion is substantiated by
transrectal biopsy of the prostate gland, during biopsy 12 to 24
specimens of the prostate gland should be taken and their his-
tomorphological and immunohistochemical examination should
be performed. However, prostate biopsy is not a complete study
either, as in 30-34% of cases patients need to have a repeated
biopsy to confirm the diagnosis [3,9,10], which, as you know, is
a very invasive method. In addition, after the diagnosis of pros-
tate cancer, it is necessary to conduct imaging studies to study
the spread of the tumor, these studies are: magnetic resonance
imaging, radioisotope scan of the bones, etc. [5,6].

Objective: The objectives of our research are:

© GMN

1. Develop a more accurate imaging method of prostate can-
cer using infrared radiation;

2. Using this method, determine the localization of the tumor
area on the prostate gland

3. Develop a computer program that will be able to process
the received image and detect prostate cancer tissue at 95% con-
fidence intervals

4. Scan the prostate cancer tissue with different degrees of
aggressiveness through a computer program

5. The obtained data should be processed statistically.

Material and methods. In order to achieve this goal, the fol-
lowing tasks were set, to study the dependence of the perme-
ability of prostate tissue on the wavelength of radiation in the
infrared range of the spectrum.

Experiments have shown that visible light does not pass
through the prostate tissue; This tissue is permeable to infrared
rays. Studies have shown that the permeability of infrared rays
depends on the wavelength. It was experimentally determined
that the highest permeability was found in the wavelength range
840-860 nm. It has also been found that benign prostatic hy-
perplasia and prostate cancer tissue are characterized by vary-
ing permeability to infrared radiation. Healthy tissue has been
shown to have the highest permeability to infrared radiation.
Tumor tissue permeability is much lower than that of healthy
tissue. Prostate tissue permeability with benign hyperplasia is
between the permeability of healthy and tumor tissues. The first
figure shows the results of this study.
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Fig. 1. The dependence of the permeability of prostate tissues of the same thickness on the wavelength of radiation. Graph A- is a
graph of the dependence of healthy tissue on the wavelength of permeability. The maximum value of penetration is 1100 conditional
units (C.U). Graph C - The graph corresponds to the permeability of the cancerous tissue - the maximum value is 140 C.U. Graph
B- corresponds to benign hyperplastic tissue. Maximum permeability 480 C.U. The wavelength of the radiation is measured on the

abscess, the permeability to the ordinate in “conditional units (C.U)

Fig. 2. Permeability coding with tissue thickness for healthy prostate tissue. A - Graph corresponds to 2 mm thick tissue, B - Graph
corresponds to 6 mm thick tissue, C- Graph corresponds to 8 mm thick tissue, D - 15 mm thick tissue. The corresponding maximum

permeabilities are 435 C.U, 300 C.U, 160 C.U and 50 C.U

Fig. 3. Correlation of permeability with tissue thickness. Following tissues are non-cancerous (benign hyperplasia). A - The graph
corresponds to a 5 mm thick tissue, with a maximum penetration value of 320 C.U. B - corresponds to 10 mm thick tissue, maximum
penetration value 220 C.U, C - corresponds to 15 mm thick tissue, maximum penetration value 170 C.U. In all cases the maximum
permeability will be set at 840 nm. On the axis of the abscesses is given the wavelength of the radiation nm, on the axis of the ordi-

nates - permeability C.U

Thus, the maximum permeability for all three weaves is ob-
served at the same wavelength, namely 840 nm.

The dependence of the permeability of infrared radiation on
prostate tissue to tissue thickness was studied. Experiments
have shown that the permeability of infrared rays depends on
the thickness of the prostate tissue. The greater is the thickness,
the less is permeability and vice versa. Figure 2 shows the thick-
ness-dependent infrared radiation for healthy prostate tissue.
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It has been experimentally found that in the case of non-
cancerous prostate tissue, the dependence of the maximum
value of permeability on the thickness of the tissue is linear.
Figure 3 shows this relationship for benign prostatic hyper-
plasia tissues.

The dependence of the maximum value of permeability on
the tissue in this case is approximately linear, similar to that
of healthy tissue.
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Fig. 4. Permeability dependence of tissue thickness for prostate cancer tissues. A - corresponds to 2 mm thick tissue permeability,

B - corresponds to 4 mm thick tissue, Ch - corresponds to 6 mm thick tissue, D - corresponds to 10 mm thick tissue. The corresponding
maximum permeability for each schedule is 280 C.U., 240 C.U., 185 C.U. and 90 C.U. respectively
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Fig. 5. The dependence of permeability on the intensity and wavelength of radiation emitted by a source. In all cases the maximum
transmittance was observed at a wavelength of 840 nm. A - corresponds to the case of a source when the maximum radiation intensity
is equal to 160 MW / steradian. B - corresponds to the source intensity at 35 MW / steradian. C- corresponds to the source power at 25
MW / steradian, D - corresponds to the source power at 10 MW / steradian, E - corresponds to the source power at 4 MW / steradian

For prostate cancer tissue, the above relationship is not linear.
Figure 4 shows the dependence of tumor tissue permeability on
tissue thickness.

The dependence of permeability on the intensity of infrared
source radiation was studied. For this purpose, emitters of differ-
ent power were used in the experiments, While the emitted infra-
red wavelength and the tissue thickness were constant. Figure 5
shows one example of this relationship.

Conclusion. Thus, experiments have shown that infrared ra-
diation penetrates well into the prostate tissue. Maximum per-
meability will be observed in the range of 840-860 nm wave-
lengths. The permeability of cancerous, noncancerous and
healthy prostate tissues is different: the highest permeability is
characterized by healthy tissue. Cancerous tissue permeability is
minimal. Permeability management can be performed by adjust-
ing the radiation intensity of the radiation source. Dependence
of permeability on tissue thickness is linear for healthy tissue
and sharply non-linear for tumor tissue.
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SUMMARY

DEPENDENCE OF PROSTATE TISSUE PERMEABILITY ON THE WAVELENGTH
OF RADIATION IN THE INFRARED RANGE OF THE SPECTRUM

Abazadze S., Khuskivadze A., Kochiashvili D., Partsvania B.

Thilisi State Medical University, Department of Urology, Georgia

Prostate biopsy is considered to be one of the most aggres-
sive and invasive methods in the diagnosis of prostate cancer.
The researchers' efforts are aimed at using alternative and less
invasive methods to manifest this disease at an early stage.

The authors propose infrared radiation as a method of such re-
search, which, as studies have shown, is characterized by differ-
ent permeability to tumorous, healthy and hyperplastic prostate
tissue, in particular, the more damaged the prostate tissue, the
lower its degree of permeability.

Experimentally determined that the highest permeability was
found in the wavelength range 840-860 nm. It has been found that
cancerous, non-cancerous and healthy prostate tissues are charac-

terized by different permeability to infrared radiation. Healthy tis-
sue has been shown to have the highest permeability to infrared
radiation. Cancerous tissue permeability is much lower than that of
healthy tissue. Prostate tissue permeability with benign hyperplasia
is between the permeability of healthy and tumor tissues.

Infrared beam transmittance control can be performed by
adjusting the radiation intensity of the emitting source. Depen-
dence of permeability on tissue thickness is linear for healthy
tissue and sharply non-linear for tumor tissue.

Keywords: infrared beam transmittance control, permeabil-
ity of the infrared beam in the prostate gland, tissue thickness,
prostate cancer.
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3ABUCHUMOCTb IPOHUIIAEMOCTH TKAHEM ITPOCTATBI
OT JJIMHBI BOJIHBI U3JTYUYEHUA B UHO®PAKPACHOM JIMATIA3OHE CIIEKTPA

Aobazanze C.I., XyckuBaaze A.A., Kounamsuiu J1.K., [Tapusanus b.C.

Tounucckuii 20cyoapcmeenHblli MeOUYUHCKULL yHusepcumem, kageopa yporoeuu, I pysust

Buorncus npocrarel cuuTaeTCsl OZHUM U3 CaMbIX arpeccuB-
HBIX U MHBA3UBHBIX METOJOB JUArHOCTUKU paka MPOCTaThI.
VYeunus wuccnenoBaTeneil HampaBleHBl Ha HCIOJNb30BaHHE
aJbTEPHATUBHBIX U MEHEE MHBA3UBHBIX METOAOB JUIS BBISAB-
JIGHUS 3TOro 3a00JIeBaHUS HA paHHEH cTajuu.

B kadecTBe MeTO/Ia TAKOTO MCCIIEOBAHHUS aBTOPBI Mpeia-
raloT UHppaKpacHoe U3IIydeHUe, KOTOPOe, KaK [OKa3aIu Uc-
CJI€JIOBAHUS, XapaKTepU3yeTCsl Pa3IMYHON MPOHHUIIAEMOCTHIO
JUIsL OIyXOJIEBOM, 3710pOBOI M rumeprjia3upoBaHHON TKaHU
IIPOCTAThl, B YaCTHOCTH, 4eM OOJIbIIEe NOBPEXKICHA TKaHb
[IPOCTAThl, TEM HUXKE CTEHEHb €€ IPOHUIAEMOCTH.

OKCNepUMEHTAIBHO OMNpPEAENIEHO0, YTO camas BBICOKas
HPOHUIIAEMOCTh OOHapy)keHa B [MaNa3oHe JUIMH BOJH

840-860 M. BpIsBIEHO, UTO pakoBbIe, HE3JIOKAUYECTBEHHBIE
W 3]I0pOBBIE TKaHM NPOCTATHl XapaKTEPHU3YIOTCS Pa3INIHOM
MIPOHUIIAEMOCTBIO JUIsi HH(paKpacHOTo m3aydeHus. Jokasa-
HO, YTO 3[J0POBbI€ TKAHU UMEIOT CAMYIO BBICOKYIO IIPOHULIAE-
MOCTB JUIsI HHPPAKPACHOTO H3ITYUYCHHUSI.

[MpoHnmaeMocTh pakoBOH TKaHW HAMHOTO HYDKE, Y4eM 37I0-
poBoii. [IpoHHmaeMocTh TKAaHM HPOCTATHI NPH JOOpOKade-
CTBEHHOU THIIEPIUIA3HU HAXOAUTCS MEXIY IPOHHIAEMOCTHIO
30pOBOH U omyxoseBoi TkaHell. KoHTponbs npoHuiaeMocta
HH(]PAKPACHOTO JTyya MOXKET OCYLIECTBILITHCS ITyTEM Peryiu-
POBKH MHTCHCHBHOCTH H3JIyY€HHs HCTOYHHKA. 3aBHCHMOCTD
MIPOHUIIAEMOCTH OT TOJIIWHBI TKAHU SIBIISICTCS JIMHEHHON IS
3JI0pPOBOM TKaHU U PE3KO HEJIMHEHHOH - ISl OIYyXOJIEBOM TKaHU.
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TRACKING PREGNANCY OUTCOMES: DATA FROM BIRTH REGISTER OF GEORGIA

Goksadze E., Pitskhelauri N., Chikhladze N., Kereselidze M.

Ivane Javakhishvili Thilisi State University, Faculty of Medicine, Georgia
National Center of Disease Control and Public Health, Georgia

Reliable and high quality data are critical to identify issues
related to maternal health and factors affecting the reproductive
health as well as to measure progress towards the Sustainable
Development Goals [1-3].

In high-income countries there is a practice of comprehensive
national vital statistics and health register systems [4-6]. While
demands for reliable and timely data are growing, information
systems in most low- and middle-income countries (LMICs) are
currently not adequate to the task [7,8]. They couldn’t provide
countries with reliable and timely data on all factors, affecting
fertility and reproductive health needed for assessing the impact
of some health programs for female population.

In LMICs nationwide surveys have been the main source for
reproductive health policies and planning. Three rounds of na-
tionwide Reproductive Health Surveys (RHS), developed by the
U.S. Centers for Disease Control and Prevention (CDC) and fi-
nanced by UN, were conducted in Georgia, the last one in 2010.
Set within the context of overall social and economic develop-
ment in Georgia, the aim of the 2010 survey was to obtain the
national and regional estimates of basic demographic and repro-
ductive health indicators. Since 2010, there was a lack compre-
hensive information on reproductive health status and utilization
of reproductive and maternal health care [9].

In 2016, an electronic case-based system for antenatal and
obstetric services, so called “Georgian Birth Registry” (GBR),
which provides continuous monitoring of pregnant women from
the first antenatal visit until childbirth, was introduced through-
out the country. GBR was established in collaboration with
Norwegian partner (The Arctic University of Norway) having a
rich experience of working on registry systems. DIKU founded
Project ,,Georgian-Norwegian Collaborative in Public Health”
aimed to enhance the knowledge transfer in register-based epi-
demiology for using large database of BR as an evidence for
identification of emerging issues of maternal and child health
in the antenatal and perinatal phases and for improving mater-
nal and child health in the country [10]. It was an innovative
approach and important step forward, as it gave the possibility
to describe maternal and child health, as well as reproductive
health issues in correlation with different social factors, which
influenced the fertility and pregnancy outcomes [11].

The correlation between women’s education and reproductive
health is strongly observed across the regions and time, but differs
by countries [12,13]. There is also a growing literature on the rela-
tionship between female employment and fertility. Some studies ar-
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gue that the causal effect travels from female labor participation to
fertility and other studies argue the opposite [ 14]. It would be useful
for policymakers in Georgia to understand the mechanisms through
which female education or socioeconomic factors such as an em-
ployment status and place of residence affect fertility in the contexts
in which these outcomes are observed. In Georgia there is a lack
of study addressing pregnancy outcomes. The aim of the research
is to study influence of education, employment status and place of
residence on pregnancy outcomes among women in Georgia.

Material and methods. Georgian Birth Registry (GBR) data
from 2018 has been used for this study. The majority of vari-
ables of the database contain empty values for some records.
Thus, only valid values were taken for the analysis (empty val-
ues were skipped).

Results and discussion. The total number of all pregnancies
with the outcome (delivery or abortive outcome) in 2018 was
73726, among them the share of deliveries was 68%, abortions -
31%. More than half (52%) of all pregnancies with the outcome
in 2018 were indicated as unplanned. Higher percent of un-
planned pregnancies was indicated among rural women (51%),
less educated (67%) and temporally unemployed (87%) women.

The total number of deliveries in Georgia significantly de-
creased from 61928 in 2010 to 50468 in 2018. Lower share of
deliveries revealed in employed women. 38% of deliveries with
the outcome in 2018 were indicated as unplanned, among them
58% was indicated in women with low educational level, 83% -
in temporally unemployed and 57% in urban women.

Eight antenatal visits are financed by the government of Geor-
gia in the frame of state program (Ministry of Labor, Health and
Social Care of Georgia 2017). Out of the total number of deliv-
eries, deliveries with the timely initiated first visit (<12 weeks)
was 73%. Timely initiation of first visit was more common in
urban areas than in rural areas (76% vs. 71%), among women
with university education (79%) and employed women (82%).

The share of all caesarean section out of total number of de-
liveries has been carried out by 42% in Georgia. Since 2000, the
number of caesarean sections has been increased almost 5 times
and the rate of C-Sections in Georgia is one of the highest among
all countries of WHO European Region (15). The share of C-
Sections performed without indication in all age groups didn’t
exceed 14%, although it was the much higher in the age group
under 20 years — 25%. Share of C-Sections performed without
indication was more common in less educated (52%) and tem-
porally unemployed women (79%), in urban areas (60%).
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Table 1. Deliveries, Georgia, 2018*

. Deliveries with the first visit C-Sections, without
Variables Deliveries <12 weeks indication
Number % Number % Number %
Education N 44761 N 33256 N 2717
Preschool 322 0.7% 227 70.5% 12 0.4%
Secondary 23665 52.9% 16487 69.7% 1410 51.9%
Technical/Professional 2765 6.2% 2253 81.5% 184 6.8%
University 18009 40.2% 14289 79.3% 1111 40.9%
Place of residence N 50468 N 37037 N 3030
Urban 25152 49.8% 19055 75.8% 1828 60.3%
Rural 25316 50.2% 17982 71.0% 1202 39.7%
Workplace N 34080 N 25231 N 2070
Temporally unemployed 27543 80.8% 19840 72.0% 1641 79.3%
Employed 6537 19.2% 5391 82.5% 429 20.7%
* Data do not contain empty values
Table 2. Distribution of cases by place of residence, <20 age group, Georgia, 2018
Place of residence
Variables

Urban Rural
Pregnancies
Number of pregnancies 1120 1534
Share of pregnancies 42.3% 57.7%
Number of unplanned pregnancies 532 805
Share of unplanned pregnancies 47.5% 52.5%
Deliveries
Number of Deliveries 689 1640
Share of deliveries 29.6 70.4%
Share of deliveries with the timely first visit <12 weeks 69% 69%
Number of C-Sections 201 433
Number of C-Sections without indication 74 86
Share of C-Sections without indication 36.8% 19.9%
Abortions
Number of Abortions 226 285
Share of Abortions 44.2% 55.8%
Number of Induced Abortions 92 157
Share of Induced Abortions 40.7% 55.1%

Employed

Temporally unemployed

Rural

Urban

University — E—
Technical/Professional =

Secondary

Preschool |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fig. 1. Distribution (%) of Induced abortions, all age groups,
Georgia, 2018
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Despite the decreasing tendency, induced abortion ratio per
1000 live births in Georgia is one of the highest among all
countries of WHO European Region. In 2018, 22733 abor-
tions were registered (487.6 per 1000 live births), of which,
induced abortions constituted 62%. The share of abortions
was distributed equally in urban and rural areas and it was
significantly high in temporally unemployed (92%) women
with low educational level (52%), Fig. 1.

Adolescent pregnancy is a global problem that occurs in
high, middle, and low income countries. Around the world,
adolescent pregnancies are commonly driven by poverty and
lack of education and employment opportunities (UNFPA
2015; WHO 2018). Adolescent’s pregnancy in Georgia had a
decreasing tendency during recent years (NCDC 2016).

The total number of pregnancies with the outcome in 2018
in the age group <20 years was 2654 (4% of all pregnancies),
among them 58% were registered in women living in rural areas.

47% of all pregnancies in the age group <20 were indi-
cated as unplanned; the share of unplanned pregnancies was
higher in urban women (53%). Deliveries in the age group
<20 constituted 5% of all deliveries, among them 70% were
registered in women living in rural areas.

Share of deliveries with the timely first visit (<12 weeks) in
the age group under 20 was distributed equally in urban and ru-
ral areas (Fig. 2). The share of C-Sections, performed without
indication in this age group (25%), which is likely to mean that
all further deliveries in this age group will be performed by C-
Section, was higher in women, living in in urban areas. The share of
abortions in women aged under 20 equals 2% of the total number of
abortions. More than 55% of all abortions, including induced abor-
tions in this age group was registered in rural women.

Conclusions. The study revealed some differences in data
according to several aspects, such as education, employ-
ment or place of residence of women. This is a first study of
the influence of education, employment status and place of
residence on pregnancy outcomes among women in Georgia
based on Georgian Birth Registry data. The most important
overall findings are: pros — high percent of timely initiation
of first visit (from 70% to 80% and more) for all observed
women, cons - the high rates of unplanned pregnancies, par-
ticularly in adolescents, high rates of abortions, high percent
of C-Sections, without indication in adolescents. Distribution
of cases according to educational levels revealed, that better-
educated women are more likely to have lower share of un-
planned pregnancies and lower rates of induced abortions and
caesarean sections without indication. Distribution of cases
according to employment status revealed more significant
differences: unemployed women had very high rates almost
in all observed options: unplanned pregnancies, abortions
and C-Sections (from 83% to 92%). Differences in urban and
rural women has been mostly revealed in the age group under
20 years: share of pregnancies, including unplanned pregnan-
cies, 70% of deliveries and more than half abortions were reg-
istered in young women living in rural areas.

We conclude that tracking pregnancies and their outcomes
trough GBR, which is an innovative approach for LMICs,
gives an opportunity to correlate some social-economic and
behavioral characteristics in female population that can help
in determining the preventive interventions aimed to reduce
maternal and perinatal morbidity and mortality in LMICs.

Acknowledgment. Publication of the article is funded by the
project ,,Georgian-Norwegian Collaborative in Public Health"
(Diku).
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SUMMARY

TRACKING PREGNANCY OUTCOMES: DATA FROM
BIRTH REGISTER OF GEORGIA

Goksadze E., Pitskhelauri N., Chikhladze N., Kereselidze M.

Ivane Javakhishvili Tbhilisi State University, Faculty of Medi-
cine, National Center of Disease Control and Public Health,
Georgia

Reliable and high quality data are critical to identify issues
related to maternal health and factors affecting the reproductive
health as well as to measure progress towards the Sustainable
Development Goals. In 2016, an electronic case-based system
for antenatal and obstetric services, so called “Georgian Birth
Registry” (GBR), which provides continuous monitoring of
pregnant women from the first antenatal visit until childbirth,
was introduced in Georgia. GBR gave the possibility to describe
maternal and child health, as well as reproductive health issues
in correlation with different social factors, which influenced the
fertility and pregnancy outcomes. In Georgia there is a lack of
study addressing pregnancy outcomes.

The aim of the research is to study influence of education, em-
ployment status and place of residence on pregnancy outcomes
among women in Georgia. Methods. GBR data from 2018 has
been used for this study. Results. The most important overall
findings are: pros — high percent of timely initiation of first visit
(from 70% to 80% and more) for all observed women, cons —
the high rates of unplanned pregnancies (52%), particularly in
adolescents (47%), high rates of abortions (31%), high percent
of C-Sections, without indication in adolescents (25%).

Tracking pregnancies and their outcomes trough registry
system is an innovative approach for LMICs, which gives an
opportunity to correlate some social-economic and behavioral
characteristics in female population that can help in determin-
ing the preventive interventions aimed to reduce maternal and
perinatal morbidity and mortality in LMICs.

Keyworlds: Maternal Health, Birth Registry, pregnancy out-
comes, Adolescent pregnancy, LMICs.
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OTCJIEXXUBAHUEPE3YJIbTATOBBEPEMEHHOCTH:
JTAHHBIE T'PY3UHCKOI'O PETUCTPA POXIEHUMN

TI'okcanze E.JI., ITunxenaypu H.B, Unxnanze H.H.,
Kepecenunze M.T.

Tounucckuii eocyoapcmeennwiil yHueepcumem um. M [rcasa-
Xuweunu, meouyurckuil gaxyromem, Hayuonanenwil yenmp
KOHmpOosa 3a601esanutl u odujecmeenio2o 30pagooxpanetus,
Ipy3us

HajexHble ¥ BBICOKOKAYECTBEHHBIC JAHHBIC MMEIOT pella-
IOIlee 3HAYCHHUE VIS BBIBICHUS MPOOJIEM, CBSI3aHHBIX CO 3/10-
pOBbEM MaTepH, M (haKTOPOB, BIMSIOLUIMX HA PEHPOLYKTHBHOE
37I0pOBbE, A TAKKE ISl U3MEPEHHs Tporpecca B JIOCTHKCHUH
Lemneit YeroitunBoro Pazsutus. B 2016 rony B ['py3un BHenpe-
Ha 2JIEKTPOHHAsI CUCTEMa JIOPOJIOBBIX M aKyLICPCKUX YCIYT 10
Ka)K/IOMy KOHKPETHOMY CIIydaro, Ha3biBaeMasi [ py3nHCKHM pe-
ructpoM poxaernit (GBR), kotopas oGecrieunBaeT HEpephIB-
HbIIl MOHHTOPHHT OEPEMEHHBIX JKEHIINH € IIEPBOTO I0POZOBOTO
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BU3UTa 10 ponoB. GBR maeT BO3MOXKHOCTH OmnMcaTh 310pOBbE
Martepu 1 pedeHKa, a TakXKe BOIPOCHI PEIPOAYKTHBHOTO 3/[0PO-
Bbs BO B3aWUMOCBS3HU C PA3JIMYHBIMH COLIMAaJIbHBIMU (ba](TOpaMI/I,
KOTOpBIE BIUSIOT Ha (PePTUIILHOCTD M HCXOJbI OEPEMEHHOCTH.

[enbro nccenoBaHus SIBISCTCS OMPENCIICHIES BAUSHUSI 00pa-
30BaHUA, 3aHATOCTH U MECTA KUTCJIbCTBA HA UCXOIbI 6€peM€H—
HOCTH Yy KeHIIMH B ['py3un. s 3T0oro ucciaenoBaHus UCIOJIb-
3oBasiuch ganHble GBR 3a 2018 rox.

HaubGonee 3Haunmble 0OILIME BBIBOABI: BBICOKHMH IPOLICHT
CBOEBPEMEHHOro Havyasia nepsoro noceuienus (ot 70% mo 80%
u Gonee) a5t BceX HAOMIONAEMbIX XKEHIMH, BBICOKHH YPOBEHb
HE3aIJIaHUPOBaHHBIX OepemenHocTer  (52%), 0ocobOeHHO Yy
noapocTkoB (47%), BbICOKHUET mporieHT abopToB (31%), BBICO-
KU TPOLEHT KecapeBa cedeHHs: 0e3 MOKa3aHUil y MOAPOCTKOB
(25%).

OtcrexnBanne OEpeMEHHOCTEH M MX PE3yJIbTaToOB C MOMO-
HIbIO CUCTEMbI PErUCTpalluu SABJIACTCA WHHOBALIMOHHBIM IIO/I-
XOJIOM JJIsl CTPaH C HU3KUM U CPEAHUM JIOXOJI0M, KOTOPBIH JaeT
BO3MO)KHOCTb COIOCTaBHTh HEKOTOPBIC COLHATbHO-IKOHOMH-
YECKHE M IOBEJCHYCCKUE XapaKTePUCTUKH JKCHCKOTO Hacele-
HHSI, TO3BOJISIIOUINE OINPEACNIUTh NPOPHUIAKTHICCKUE MEpBI,
HalpaBJICHHBIC HA CHMXEHUE MATEPHHCKON U NepHHATaIbHOH
3a00JIeBaeMOCTH ¥ CMEPTHOCTH B CTPaHAX ¢ HU3KUM M CPEIHUM
JIOXOJIOM.
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THE INFLUENCE OF CHRONIC HYPERHOMOCYSTEINEMIA ON PHAGOCYTIC
AND METABOLIC ACTIVITY OF PERIPHERAL BLOOD NEUTROPHILS
IN CASE OF LIPOPOLYSACCHARIDE-INDUCED PERIODONTITIS

'Khudan R., 'Bandas 1., '"Mykolenko A., *Svanishvili N., 'Krynytska I.

'I. Horbachevsky Ternopil National Medical University, Ukraine; *Thilisi State Medical University, Georgia

Periodontal disease, which is usually defined as an inflam-
matory disorder, which involves both soft and hard periodontal
structures (ie, gingivitis and periodontitis), is the second most
common oral health problem after caries and has serious health
and economic consequences, which significantly impairs qual-
ity of life for those affected [18,27]. It should be noted that the
prevalence of periodontal disease differs in both developed and
developing countries [8]. So, in Europe severe periodontal dis-
ease is found in 5-20% of 35-44 years adults, and up to 40% of
older people [20]. At the same time in Ukraine, the prevalence
of periodontal disease among the population over the age of 35
reaches 85-95% [24].

In the pathogenesis of periodontitis, as well as any other in-
flammatory processes that accompany tissue damage, an impor-
tant role belongs to cellular defense mechanisms and especially
phagocytic cells — neutrophils and macrophages. The first to en-
ter the site of inflammation are neutrophils, which participate in
the neutralization of pathogens, absorbing them through phago-
cytosis (although less effective as monocytes/macrophages) [28]
and releasing a large number of free radicals (respiratory burst),
which have a pronounced bactericidal effect [9]. Moreover, neu-
trophilic granules contain a spectrum of substances intended
to destroy the bacterial cell wall (lysozyme, lactoferrin) and
hydrolytic enzymes (proteases, peptidases, oxidases, deoxyri-
bonucleases and lipases) [25]. In recent years, a new antibac-
terial defense mechanism has been discovered — formation of
neutrophil extracellular traps, which main function appears to
be evacuation of dental plaque pathogen-associated molecular
patterns [29]. According to Andryukov B.H. and co-authors neu-
trophils are not only modulators of inflammation, but also active
effectors of immune responses [3]. At the same time excessive
activation of neutrophils and hyperproduction of reactive oxy-
gen species (ROS) in response to periodontal pathogens can in-
duce tissue damage and lead to periodontitis persistence [13].
So, determining the functional state of neutrophils is important
in understanding the periodontitis pathogenesis.
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It should be noted that the progression of destructive phe-
nomena in periodontal tissues depends on a number of adverse
exogenous and endogenous factors, one of which may be high
level of homocysteine (Hcys) — hyperhomocysteinemia (HHcy).

Therefore, the aim of our study was to investigate the phago-
cytic and metabolic activity of peripheral blood neutrophils in
rats with lipopolysaccharide-induced periodontitis combined
with chronic thiolactone HHcy.

Material and methods. The study included mature inbred
white male rats (n=48) with a body weight of 180-200 g. During
the period of the experiment, animals were kept in controlled-
temperature (22+2°C) room with an adjustable light cycle
(12/12) and unrestricted access to water and food at the animal
facility of 1. Horbachevsky Ternopil National Medical Univer-
sity, Ternopil. Animal treatment and all experimental procedures
were performed in compliance with the European Convention
for the Protection of Vertebrate Animals used for Experimen-
tal and other Scientific Purposes (European convention for
the protection of vertebrate animals used for experimental and
other scientific purposes 1986). The Bioethics Commission of I.
Horbachevsky Ternopil National Medical University, Ternopil,
Ukraine approved the protocol of the experiment.

The animals were randomly divided into the following groups:
group 1: control (n=12); group 2: animals with a model of peri-
odontitis (n=12). For two weeks, the rats in this group were injected
40 pL (1 mg/mL) of E. coli lipopolysaccharide (LPS) (manufac-
tured by Sigma-Aldrich, USA) into gingival tissues every other day
[25]; group 3 — rats with chronic thiolactone HHey (n=12). Homo-
cysteine thiolactone was administered intragastrically (100 mg/kg
of body weight in 1 % solution of starch) once a day for 42 days
[26]; group 4 — animals with a model of periodontitis combined
with HHey (n=12). In animals of this group chronic thiolactone
HHcy was caused as described above. From the 29th day after the
start of HHey induction, animals were injected into the gum tissue
with LPS for 14 days in parallel with thiolactone homocysteine in
accordance to the above scheme.
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The rats were euthanized under deep thiopental-sodium an-
esthesia by cardiac puncture the day after the last LPS injection
(group 2 and 4) or the day after the last homocysteine thiolactone
administration (group 3). Blood samples were used for further
investigations. The population of peripheral blood neutrophils
was obtained by blood centrifugation at double density gradient
1.077 and 1.093 of ficoll-urografin [21].

As a test system for studying phagocytic activity of neutro-
phils were used standard latex particles for phagocytosis (10%
polystyrene suspension) with a diameter of 1.5 pm («Diaemy,
Russia). The neutrophil cell suspension was added to test tube
in an amount of 0.1 ml and incubated at 37 ° C for 60 min with
0.1 ml of latex suspension. Then smears were prepared on slides,
dried, fixed and stained with 1% solution of methylene blue. 100
neutrophils were counted in each smear [10].

As indices of phagocytosis were determined: phagocytic activity
(PA) by the number of phagocytic cells out of 100 counted (%);
phagocytic index (PI) — the number of phagocytosed latex particles
that are captured by a single cell; phagocytic number (PN) — the
number of phagocytic latex particles per 100 counted cells.

PN and PI were calculated by the formulas: PI = number of
phagocytosed latex particles/ PA; PN = number of phagocytosed
latex particles/100.

Oxygen-dependent bactericidal activity of peripheral blood
neutrophils was studied using nitroblue tetrazolium test (NBT-
test). This assay is based on the use of NBT, a yellow, water-
soluble, nitro-substituted aromatic tetrazolium salt (2,20-bis(4-
nitrophenyl)-5,50-diphenyl-3,30-(3,30-dimethoxy-4,40-diphen-
ylene)ditetrazolium chloride), with the ability to interact with
intracellular superoxide to create formazan. Neutrophils are in-
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cubated in the presence of the tetrazolium salt and subsequently
take up NBT into their cytoplasm where it is transformed by
superoxide radicals to purple-blue and water insoluble formazan
crystals. While formazan is trapped intracellularly, it may be ob-
served within the cells using an optical microscope [11].

During the spontaneous NBT-test (ST), the cell suspension of
neutrophils was introduced into a test tube in an amount of 0.1
ml, added 0.1 ml of 0.1% aqueous solution of nitroblue tetrazolium
and incubated at 37 ° C for 40 min with 0.1 ml of saline. During
the activated NBT-test (AT), the cell suspension of neutrophils was
introduced to a test tube in an amount of 0.1 ml, added 0.1 ml of
0.1% aqueous solution of nitroblue tetrazolium and incubated at 37
° C for 40 min with 0.1 ml of latex suspension.

The reaction was evaluated by counting 100 neutrophils for
the presence of formazan crystals in the cytoplasm. In the cyto-
plasm of cells that react positively with NBT, the precipitation
of purple-blue formazan crystals was recorded. In the cytoplasm
of cells that react negatively with NBT, formazan crystals were
absent. The percentage of formazan-positive cells (dye granules
occupy at least Y4 part of the cytoplasm) was calculated in a
spontaneous test and in an activated test.

Reserve ratio (RR) and metabolic activation coefficient
(MAC) were determined to characterize the reserve capacity of
oxygen-dependent metabolism. RR and MAC were calculated
by the formulas: RR=AT/ST; MAC=AT — ST/AT, where AT —
% of formazan-positive cells in activated NBT-test; ST — % of
formazan-positive cells in spontaneous NBT-test.

The experimental data were processed and analyzed using MS
Office 2016 EXCEL (Microsoft Corp., USA) and Statistica 7.0 soft-
ware (StatSoft Inc., USA). The distribution of data was analyzed in

Table 1. The indices of functional state of peripheral blood neutrophils in rats with LPS-induced periodontitis
without comorbid pathology and combined with chronic thiolactone HHcy (Me [Q25-Q75])

Experimental group
Parameter Control Periodontitis HHcy Periodontitis + HHcy
1 3 4
Suspension of peripheral blood neutrophils
69.50 86.00 79.00 60.00
Phagocytic activity (PA), (64.00; 71.00) (84.00; 95.50) (76.00; 81.00) (57.00; 64.00)
% Kruskal-Wallis criterion H=38.29; p<0.001*
p,,<0.001* _
_ p,,=0.138
p173:0.360 p:< 0.001* p,,<0.002* _
p,,~0.512
4.73 4.10 4.63 2.01
(4.40; 4.98) (3.89; 4.45) (4.35; 4.93) (1.73;2.37)
- 1 1 1 = . *
Phagocytic number (PN) Kruskal-Wallis criterion H=31.35; p<0.001
p,,=0.256 _
p,,=0.999 P> 005‘2502* p,,<0.001* -
p,,<0.001* P
6.97 4.64 6.05 3.40
(6.44; 7.42) (4.37;5.02) (5.69; 6.25) (2.74; 3.79)
- 1 1 1 = . *
Phagocytic index (PI) Kruskal-Wallis criterion H=40.72; p<0.001
p,,<0.001* _
p_=0.528 pzszgéﬂ p,,<0.001* -
p,,<0.001* P

Note 1. p, . p, ,p,,- the probability of differences between control and experimental groups; p, , - the probability of differences
between the group with periodontitis and group with HHcy; p, ,- the probability of differences between the group with periodontitis
and group with periodontitis combined with HHcy; p, ,- the probability of differences between the group with HHcy and group with
periodontitis combined with HHcy. Note 2. * — statistically significant results
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accordance with the assessment of normality by the Kolmogorov-
Smirnov test. The obtained values had not a normal distribution, so
comparison of three or more groups on a quantitative basis was car-
ried out using Kruskal-Wallis test followed by the Mann-Whitney
test for pairwise comparison of groups, taking into account the Bon-
ferroni correction. All data were presented as a median and quartiles
(lower and upper) — Me (Lq; Uq). A probability level (p-value) of
less than 0.05 was considered to be statistically significant.

Results and discussion. The results of our studies showed an
increase of neutrophils’ PA in rats with only LPS-induced peri-
odontitis by 23.7% (p<0.001) vs. control group (table 1).

In rats with LPS-induced periodontitis combined with chronic
thiolactone HHcy, a decrease of this index by 13.7% relative
to control was found, but these changes were not significant
(p=0.512). It should be noted that the PA of neutrophils in this
group of animals was significantly lower by 30.2% relative to
rats with only LPS-induced periodontitis.

Regarding PN, this index in rats with only LPS-induced peri-
odontitis significantly did not change vs. control group. In rats
with LPS-induced periodontitis combined with chronic thiolac-
tone HHcy, this index was decreased by 2.4 times vs. control (p
<0.001), which was 2.0 times lower than in rats with only LPS-
induced periodontitis.

PI in rats with LPS-induced periodontitis without comorbid
pathology significantly decreased by 33.4% vs. control group.
In rats with LPS-induced periodontitis combined with chronic
thiolactone HHcy, this index was decreased by 51.2% (p<0.001)
vs. control and by 26.7% vs. rats with only LPS-induced peri-
odontitis, but these changes were not significant (p=0.315).

The number of formazan-positive neutrophils in the spontane-
ous NBT-test in rats with LPS-induced periodontitis increased
by 25.8% (p=0.003), and in the activated — by 42.9% (p=0.001)
vs. control group (table 2). The MAC of peripheral blood neutro-
phils significantly increased by 44.2%, and RR did not change
significantly vs. control group.

In animals with LPS-induced periodontitis combined with
chronic thiolactone HHcy, the number of formazan-positive
neutrophils in the spontanecous NBT-test increased more
markedly — by 80.6% (p=0.001) vs control, which is 43.6%
significantly higher than the data of rats with only LPS-
induced periodontitis. Regarding the number of formazan-
positive neutrophils in the activated NBT-test, this index sig-
nificantly increased by 58.9% vs. control, but did not differ
significantly from the data of animals with only LPS-induced
periodontitis. A similar trend was observed with regard to the
MAC of peripheral blood neutrophils. This index increased

Table 2 .The indices of peripheral blood neutrophils NBT-test in rats with LPS-induced periodontitis without comorbid pathology
and combined with chronic thiolactone HHcy (Me [Q25-075])

Experimental group

(25.00; 32.50)

Parameter Control Periodontitis HHcy Periodontitis + HHcy
1 2 3 4
Suspension of peripheral blood neutrophils
28.00 40.00 30.00 44.50

(36.50; 46.00)

(29.00; 32.50) (40.00; 49.00)

Formazan-positive cells in

Kruskal-Wallis criterion H=33.34; p<0.001*

activated NBT-test (AT), % p,,=0.001*

(15.00; 16.00)

P Py p..<0.001* ~
p.<0.001* p, =0.999 »

14 0"

15.50 1930 e —

(18.50; 22.00)

(18.00; 20.00) (26.50; 29.50)

Formazan-positive cells in

Kruskal-Wallis criterion H=36.67; p<0.001*

spontaneous NBT-test (ST), %

(24.42; 32.03)

p]72:0.003* _
= * pz-3_0'999 — * _
1-4 :
27.41 39.53 29.43 43.95

(35.97; 45.58)

(28.38; 31.92) (39.29; 48.42)

Metabolic activation

Kruskal-Wallis criterion H=32.36; p<0.001*

coefficient (MAC)

p,,=0.001* _ "
p. .=0.999 P,;=0.003 p..<0.001* -
e p,.=0.999 4
p,.<0.001 24
1.84 2.02 1.61 1.58
(1.68; 2.10) (1.80;2.19) (1.53; 1.74) (1.45; 1.68)
TR — T "
Reserve ratio (RR) Kruskal-Wallis criterion H=14.00; p=0.003
p,,=0.999 s
p_=0.138 p,;=0.003 p..=0.999 -
- p,.=0.003* 34
p,,=0.129 24

Note 1. p, ,p,,p,,- the probability of differences between control and experimental groups; p, , - the probability of differences
between the group with periodontitis and group with HHcy; p, ,- the probability of differences between the group with periodontitis
and group with periodontitis combined with HHcy; p, ,- the probability of differences between the group with HHcy and group with
periodontitis combined with HHcy. Note 2. * — statistically significant results
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by 60.3% (p<0.001) vs. control group, which is 11.2% higher
than the data of animals with only LPS-induced periodontitis,
but these changes were not significant. The RR of periph-
eral blood neutrophils in rats with LPS-induced periodonti-
tis combined with chronic thiolactone HHcy decreased by
14.1% vs. control group, but these changes were not signifi-
cant. At the same time, the RR in this group of animals was
significantly lower by 21.8% compared to animals with only
LPS-induced periodontitis.

Thus, the study of the functional state of peripheral blood
neutrophils in case of LPS-induced periodontitis showed an in-
crease in their phagocytic activity with a simultaneous decrease
of absorption capacity. Regarding the NBT-test, in animals of
this group the number of formazan-positive neutrophils signifi-
cantly increased in both spontaneous and activated NBT-test vs.
control group, which indicates the activation of oxygen-depen-
dent microbicidal mechanisms.

It is known that the destruction of absorbed microbes and
viruses by phagocytes occurs with the involvement of oxygen-
dependent microbicidal mechanisms, which are realized by
generating of a number of ROS, such as superoxide radicals,
hydrogen peroxide, hypochlorous acid, hydroxyl radicals, and
chloramines, by an enzyme complex known as nicotinamide ad-
enine dinucleotide phosphate-oxidase/Nox2 (NADPH) oxidase
[15,19] and their effects on the absorbed object. Reducing of the
bactericidal activity of phagocytes can contribute to the survival
of bacteria, their reproduction and chronicity of the inflamma-
tory process [23].

The results we received are consistent with the results of E.V.
Mokrenko and P.D. Shabanov, who simulated inflammatory-
degenerative lesions of the soft tissues of the periodontium in
rats and found a significant increase of PN (by 26%) and the
index of phagocytosis’ completion (by 22%) on the background
of a decrease (by 31%) of the count of neutrophils involved in
phagocytosis [16]. Along with this, the indices of the spontane-
ous NBT-test increased by 63%, and the activated — by 35%.
At the same time data on phagocytosis by neutrophils from
peripheral blood in individuals with periodontitis are contro-
versial. There are data both of reduction [4] and increase of
phagocytosis by neutrophils [17]. V. M. A. Carneiro et al. evalu-
ated the phagocytic function of peripheral blood neutrophils in
periodontal disease (30 subjects), in comparison with 27 con-
trol individuals without periodontal disease [6]. A significant
reduction in phagocyte functions was observed in individuals
with periodontitis. Other researchers, examining the indices of
spontaneous NBT-test in patients with chronic generalized peri-
odontitis, found that in all individuals they were significantly
higher than in healthy controls, although they decreased with
the increasing of the severity of the disease [1]. There are data
that in case of moderate and severe generalized periodontitis,
the number of neutrophils with incomplete phagocytosis in the
oral fluid increases. In addition, the decrease of the absorption
capacity of phagocytic polymorphonuclear leukocytes of blood
and gums occurs on the background of high activation of cells
to phagocytosis [22].

Chronic thiolactone HHcy adversely affects the functional
and metabolic activity of peripheral blood neutrophils in case
of LPS-induced periodontitis in rats, which is confirmed by a
violation of the process of phagocytosis, a more pronounced de-
crease of absorption capacity and depletion of reserves of these
cells. Influence of Heys on neutrophils is less understood. In rat
neutrophils, Bryushkova and co-authors [5], showed expression
of N-methyl D-aspartate (NMDA) receptors and subsequent
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oxidative burst in response to Hcys. Researchers concluded that
expression of NMDA receptors on neutrophil membrane makes
neutrophils sensitive to Heys. Thus, HHey may induce addition-
al stimulation of immune competent cells. Alvarez-Maqueda M.
and co-authors [2] demonstrated that Heys increased superoxide
anion release by neutrophils to the extracellular medium, and
that this effect was inhibited by superoxide dismutase and diphe-
nyleneiodonium, an inhibitor of NADPH oxidase activity. They
also showed that Heys increased intracellular hydrogen perox-
ide production by neutrophils, that Hcys enhanced the activa-
tion and phosphorylation of mitogen-activated protein kinases
(MAPKs), specifically p38-MAPK and extracellular signal-
regulated kinase 1/2 (ERK1/2) cascade, and that the migration
of neutrophils was increased by Hcys. Requirement of protein
kinase B (a set of three serine/threonine-specific protein kinases
- Akt) and Erk1/2 signaling in inducing neutrophil extracellular
traps have been demonstrated by different researchers [7, 12],
but Joshi MB and co-authors showed an induction of Erk1/2 and
Akt phosphorylation in response to Heys in neutrophils [14].

Conclusion. LPS-induced periodontitis in rats is accompa-
nied by dysfunction of phagocytosis (increased phagocytic ac-
tivity with a simultaneous decrease of absorption capacity) and
activation of oxygen-dependent microbicidal mechanisms of
peripheral blood neutrophils, as indicated by an increase of indi-
ces of spontancous and activated NBT-test. Chronic thiolactone
HHcy adversely affects the functional and metabolic activity
of peripheral blood neutrophils in case of periodontitis, which
is confirmed by a violation of the process of phagocytosis, a
more pronounced decrease in absorption capacity and deple-
tion of metabolic reserves of these cells in rats with comorbid
course of LPS-induced periodontitis vs. animals with only LPS-
induced periodontitis. The observed disorders in the process of
phagocytosis in rats with comorbid course of periodontitis are
an important factor in reducing the non-specific organism re-
sistance which contributes to the progression of periodontitis.
The obtained results reveal new aspects of the high Hcys plasma
level influence on the course of inflammatory process in peri-
odontal tissues, which opens opportunities for improving patho-
genetic therapy in patients with periodontal disease combined
with chronic HHcy.
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SUMMARY

THE INFLUENCE OF CHRONIC HYPERHOMOCYS-
TEINEMIA ON PHAGOCYTIC AND METABOLIC AC-
TIVITY OF PERIPHERAL BLOOD NEUTROPHILS IN
CASE OF LIPOPOLYSACCHARIDE-INDUCED PERI-
ODONTITIS

'Khudan R., 'Bandas I., 'Mykolenko A., *Svanishvili N.,
'Krynytska I.

'I.  Horbachevsky Ternopil National Medical University,
Ukraine, *Thilisi State Medical University, Georgia

The aim of the study was to investigate the phagocytic and
metabolic activity of peripheral blood neutrophils in rats with
lipopolysaccharide (LPS)-induced periodontitis combined with
chronic thiolactone hyperhomocysteinemia (HHcy).

The experiment included non-linear mature male rats (n=48),
which were divided into 4 groups: control; animals with a peri-
odontitis model; animals with a model of chronic thiolactone
HHcy; animals with a model of periodontitis in combination
with chronic thiolactone HHcy. Phagocytic activity, phagocytic
index and phagocytic number were determined as indicators of
phagocytosis of peripheral blood neutrophils. The oxygen-de-
pendent bactericidal activity of peripheral blood neutrophils was
studied using nitroblue tetrazolium test (NBT-test).

Our research has found that LPS-induced periodontitis in
rats is accompanied by dysfunction of phagocytosis process
(increased phagocytic activity with a simultaneous decrease of
absorption capacity) and activation of oxygen-dependent micro-
bicidal mechanisms of peripheral blood neutrophils, as indicated
by an increase of indices of spontaneous and activated NBT-
test. Chronic thiolactone HHcy adversely affects the functional
and metabolic activity of peripheral blood neutrophils in case of
periodontitis, which is confirmed by a violation of the process
of phagocytosis, a more pronounced decrease in absorption ca-
pacity and depletion of metabolic reserves of these cells in rats
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with comorbid course of LPS-induced periodontitis vs. animals
with only LPS-induced periodontitis. The observed disorders
in the process of phagocytosis in rats with comorbid course of
periodontitis are an important factor in reducing the non-spe-
cific organism resistance which contributes to the progression
of periodontitis. The obtained results reveal new aspects of the
high Hcys plasma level influence on the course of inflamma-
tory process in periodontal tissues, which opens opportunities
for improving pathogenetic therapy in patients with periodontal
disease combined with chronic HHcy.

Keywords: periodontitis, hyperhomocysteinemia, phagocy-
tosis, peripheral blood neutrophils.

PE3IOME

BJIUSIHUE XPOHUYECKON THNEPTOMOIIUCTE-
MHEMHUU HA ®PAI'OHUTAPHYIO U METABOJIMYE-
CKYIO AKTUBHOCTb HEWMTPO®UJIOB KPOBU B
YCJIOBHUSAX JIMITOITIOJIMCAXAPUI-UHAYLIUPO-
BAHHOI'O TAPOJIOHTUTA

Xynau P.U., 'Bangac U.A., 'Mukosnenko A.3.,
*Ceannmsuian H.3., 'Kpunnukas W.51.

Teprnononbckutl HAYUOHANLHBIL MEOUYUHCKULL YHUBEPCUMEen
um. UA. Topbauesckozo, Vikpauna, >Tounucckuili 2ocyoap-
cmeennvlll MeOuyunckuil ynusepcumem, I py3zust

Ienbio nccnenoBaHus SIBUIOCH ONPEACTUTh (arouTapHyro
U MeTabOoNNYeCKyl0 aKTUBHOCTh HEUTpO(MIOB mnepudepuue-
CKOIf KPOBHM y KpbIC C JIMIIONOJIMCAXaPUI-WHIYIHPOBAHHBIM
HApOJOHTUTOM B COYETAHHUH C XPOHMYECKOH THOJIAKTOHOBOM
TUIIEPrOMOLIUCTEHHEMHUECH.

B skcnepuMeHT BKIIIOYEHBI HEJIMHEHHBIE I10JIOBO3PEJIbIe
KphICchl-caMIbl (n=48), KOTOpbIE pa3fesieHbl Ha 4 TpyIIbL:
KOHTPOJIb; JKUBOTHBIE C MOJENbBIO MAapOAOHTHTA; KUBOTHBIC
C MOJE/IbI0 XPOHUYECKON THOJIAKTOHOBON I'MIIEpProMOLUCTE-
uHemuu (I'TLI); xUBOTHBIE C MOZEIBIO MApONOHTHTA B CO-
YeTaHUU ¢ XpoHudecko TuonakronoBo I'T'Ll. Onpenensnn
(arounTapHyro aKTUBHOCTb, (harolUTapHbIH HHACKC U (paro-
nurapHoe 4uciao. OKCUTeH-3aBUCHMYI0 OaKTePULUIHYIO aK-
THBHOCTb HEHTPO(HIOB KPOBH M3Yy4alH C IIOMOILBIO TECTA C
HuTpocuHuM terpaszonuem (HCT-recr).

IIpoBenenHoe ucciaeqOBaHUE Yy KpbIC C JIMIIONOIMCAXapUI
(JIIIC)-nnyimpoBaHHBIM ApPOAOHTUTOM BBISBUIIO HAapyLICHUE
nporiecca aromnutosa (MOBBIICHHE (HATOMUTAPHON AKTHBHO-
CTH C OJHOBPEMEHHBIM CHIKEHHEM HEHTPO(QHIOB MOIIOIIAIO-
el CnocOOHOCTH) U MOBBIIICHUE OKCUT'€H-3aBUCUMON OakTe-
PHLIUIHON aKTUBHOCTH HEUTPO(DHIOB KPOBH, HA YTO YKa3bIBACT
yBEJIMYCHHE IIO0Ka3aTesiel CHOHTAHHOTO M AKTHBHUPOBAHHOIO
HCT-recra. Xponuueckass tuonakronoBas ['TL] HeraruBHO
BIMSICT HA (DYHKIIMOHAIIBHYIO U METa0OIMYECKYI0 aKTUBHOCTh
HEUTPO(DHIOB KPOBH, YTO MOATBEPIKAACTCS] HAPYILICHUEM IIPO-
necca ¢aronurosa, Oonee BBIPAKEHHBIM YMEHBIICHHEM I10-
DJIOMIAIONIeH CIIOCOOHOCTH ¥ HCTOLICHHEM MEeTa0oIHYeCKUX
Pe3epBOB ATHUX KIIETOK Y KpbIC ¢ KoMOpOHIHbIM TeueHueM JITIC-
UH/YLIPOBAaHHOTO IApPOJOHTUTA OTHOCHUTEJBHO JKUBOTHBIX
¢ u3onupoBaHHbIM JIIIC-UHIYIMPOBAaHHBIM MAPOJIOHTHTOM.
Habnronaemble paccTpoiicTBa mporecca (Garomurosa y Kpbic ¢
KOMOPOUIHBIM TEYCHHEM MapOJOHTUTA SIBIISIOTCS 3HAYUMBIM
(GakTopoM CHIDKEHHs HeCHelU(UUSCKOH PEe3MCTEHTHOCTH
OpraHm3ma, 4To CII0COOCTBYET NPOTrPEeCCHPOBAHMIO MAPOOH-
tuta. [lonydyeHHble pe3yabTaThl PaCKPHIBAIOT HOBBIC ACIIEKTHI
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BJIMSIHHSI BBICOKOTO YPOBHS T'OMOLIMCTEHHA B IJIa3M€ KPOBM Ha
TEUEHHE BOCIAIMTENILHOTO Ipoliecca B TKAHIX MapoAOHTa, OT-
KpBbIBasi BOSMOKHOCTHU YJTy4IICHHUs ITaTOI€HETHYECKOH Tepanuu
[ALIUEHTOB C MAapOJOHTUTOM B COYETAHUH C XPOHHYECKOH I'd-
MIEProOMOLIUCTEHHEMHUECH.
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EARLY POSTNATAL DYSFUNCTIONING OF THE BRAIN MUSCARINIC CHOLINERGIC SYSTEM
AND THE DISORDERS OF FEAR-MOTIVATED LEARNING AND MEMORY

Shavgulidze M., Babilodze M., Rogava N., Chijavadze E., Nachkebia N.

Ivane Beritashvili Center of Experimental Biomedicine, Tbilisi, Georgia

The aim of the study was to investigate the early postnatal
dysfunctioning of the brain muscarinic cholinergic system as a
major factor in the development of cognitive disorders similar
with somewhat is noted in animal models of depression and in
patients with Major Depressive Disease (MDD). The problem
is highly topical because MDD is one of the most common dis-
eases in the world and is a serious cause of human death. The
appropriate strategy for treating of MDD is not fully understood
yet. This is complicated by the fact that MDD is a complex, mul-
tidimensional, heterogeneous disease accompanied by a range
of changes, including cognitive impairment, depressed mood,
anhedonia, decreased appetite and libido and so on [12,13].

Therefore, it is very topical and important to search for
new research approaches to elucidate the pathophysiology of
MDD, for which we consider it necessary to thoroughly study
the pathophysiological mechanisms of individual symptoms of
MDD on adequate, valid, animal models of this disease. Such
studies are of great importance in terms of both basic science
and clinical medicine.

Such a minding of scientific thinking is very important since
it is considered that the above-listed range of symptoms, accom-
panying MDD, should develop with the participation of various
factors, particular specific symptoms may be served by dysfunc-
tions of different neurotransmitters.

In the present study, special attention has been paid to the
muscarinic cholinergic system of the brain, as this system is in-
volved in the learning and memory mechanisms. In the central
nervous system, acetylcholine promotes many functions such as
learning, memory, attention, and motor control [7,14,16]. Mus-
carinic acetylcholine receptors (MAChRs) have recently been
shown repeatedly to play a role in learning and memory [1,3,5].
Therefore, there is a suggestion and we also share this view that
dysfunction of the cholinergic system may contribute to the de-
velopment of cognitive disorders during MDD [2,8].

We hypothesize that for the investigation of the role of dys-
functioning the brain muscarinic cholinergic system as the main
factor of cognitive impairment, accompanying various psycho-
neurological disorders, it is necessary to conduct experiments on
animal models where the dysfunctioning of the brain muscarinic
cholinergic system will be achieved without any specific (elec-
trolytic, cytotoxic and so on) damaging of nervous cells by ex-
ogenous factors. Such a way is a completely new methodologi-
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cal approach, worked out by Nachkebia et.al. [11], which was
also used in our study. The method involves dysfunctioning of
the brain muscarinic cholinergic system during the early post-
natal development (P7-P28) of rat pups and investigation of the
long-term effects of this procedure after achieving the adult ages
them. In general, the use of such a methodical approach allows
obtaining a relatively pure effect of dysfunctioning of the brain
muscarinic cholinergic system on the learning and memory in
various separate tasks of declarative and non-declarative learn-
ing and memory. Studies conducted on such animal models are
very important in terms of extrapolation to humans.

The present study examines the processes of learning and
long-term retention of information obtained in the two impor-
tant tasks of non-declarative memory - active avoidance, moti-
vated by foot shock-induced fear, and the elevated plus-maze,
based on the natural fear. We thought that the results obtained
will answer the important question of whether the tasks of learn-
ing and memory motivated by the natural and/or procedural fear,
are disturbed in animals that have been subjected, during early
postnatal development, to the dysfunctioning of muscarinic cho-
linergic system.

The urgency of the issue is very high, as the lasting effects
of early postnatal dysfunctioning of the brain muscarinic cho-
linergic system on learning and memory of the non-declarative
fear-motivated tasks have been studied by us for the first time.

Material and methods. Experiments were carried out on
male white wild rats (n=40). Four groups of animals were used
with special procedures for each one.

Experimental group I - rat pups (n=15) received subcutane-
ously Scopolamine (Scop. n=10) 30 mg/kg two times daily
during from postnatal day 7 (P7) to P28; Afterwards they were
maintained in home cages under special care. After adult age
(2.5-3 month) 5 rats were included in the experiments aimed
to investigate the changes of learning and memory in the two-
way active avoidance test. The second 5 rats received systemic
injection of Scop (15 mg/kg) and 30 min after were included
in the experiments aimed to investigate the changes of learning
and memory in the two-way active avoidance test. The third 5
rats received systemic injection of Melipramin [(Mel) 15 mg/
kg] and 30 min after were included in the experiments aimed to
investigate the changes of learning and memory in the two-way
active avoidance test.
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Experimental group II — rat pups (n=15) received subcutane-
ously Scop with the same procedure as in group 1. In adult age
(2.5-3 month) 5 rats were included in the experiments aimed to
investigate the level of anxiety and changes of fear-motivated
learning and memory in the elevated plus maze test. The second
S rats received systemic injection of Scop (15 mg/kg) and 30
min after were included in the experiments aimed to investigate
the level of anxiety and changes of fear-motivated learning and
memory in the elevated plus maze test. The third 5 rats received
systemic injection of Melipramin [(Mel) 15 mg/kg] and 30 min
after were included in the experiments aimed to investigate the
level of anxiety and changes of fear-motivated learning and
memory in the elevated plus maze test.

Group III/Control - Rat pups (n=15) received distilled water
with the same volume and procedure as the rat pups from experi-
mental groups I and II. After adult age (2.5-3 month) the first 5
rats were included in the experiments aimed to investigate the
changes of learning and memory in the two-way active avoid-
ance test. The second 5 rats received systemic injection of Scop
(15 mg/kg) and 30 min after were included in the experiments
aimed to investigate the changes of learning and memory in the
two-way active avoidance test. The third 5 rats received system-
ic injection of Mel (15 mg/kg) and 30 min after were included in
the experiments aimed to investigate the changes of learning and
memory in the two-way active avoidance test.

Group IV/Control - Rat pups (n=15) received distilled wa-
ter with the same volume and procedure as the rat pups from
experimental groups I and II. In adult age (2.5-3 month) 5 rats
were included in the experiments aimed to investigate the level
of anxiety and changes of fear-motivated learning and memory
in the elevated plus maze test. The second 5 rats received systemic
injection of Scop (15 mg/kg) and 30 min after were included in the
experiments aimed to investigate the level of anxiety and changes
of fear-motivated learning and memory in the elevated plus maze
test. The third 5 rats received systemic injection of Mel (15 mg/kg)
and 30 min after were included in the experiments aimed to investi-
gate the level of anxiety and changes of fear-motivated learning and
memory in the elevated plus maze test.

Shuttle box for Two-way active avoidance. A shuttle box is an
apparatus used in animal learning experiments. Shuttle box is
divided by a hurdle into two equally sized compartments, over
which a subject can jump to shuttle from one compartment to the
other. Each compartment has the independent grid floor. Foot
shocks are delivered through the metal bars that form the floor of
the box and the animal must move from one compartment to the
other in order to avoid an aversive stimulus. The cage contains a
general sound generator and light for each compartment.

Two-way shuttle box avoidance procedure. The subject is
placed in one of the two compartments. After 3 min has passed,
a stimulus (a tone in our experiments) occurs. After the tone has
been sounding for 10 seconds the shock is turned on and the sub-
ject begins to run in response to the shock. Eventually it shuttles
over the hurdle into the other compartment, an act that has two
immediate consequences: (1) the shock ends, and (2) the tone
ends. After 40 sec the second learning trial starts and the tone
again sounds, and 10 seconds later the shock again begins, pro-
ducing more running and, eventually, a second shuttle, return-
ing the subject to the first compartment. Daily learning session
continued until rat’s 10 consecutive correct responses (to shuttle
into the other compartment in response to tone, without foot
shock). Procedure was repeated during the second, third and
fourth days, that is until rat’s 10 consecutive correct responses
from the beginning of daily learning session.
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Notice that the subject can avoid shock by shuttling either
way - from the left to the right compartment or vice versa. For
this reason procedure is called “two-way active avoidance”.

The measures recorded, number of trials needed for achieve-
ment of daily learning criteria, percentage of correct responses
and response latency (latency to avoid or escape), serve as an
index of learning and allow memory to be assessed.

Elevated plus maze. The elevated plus maze (EPM) consists
of a “+”-shaped maze elevated above the floor by means of four
(50 cm height) legs. The maze consists of two open arms (25
x 8 x 0.5 cm) and two closed arms (25x8x12 cm) that extend
from a central platform (8x8 cm). Closed arms are surrounded
by transparent walls 12 cm high and open arms are surrounded
by 0.5-cm ledges and are equipped by 650 light lux centered
over the open arms. Each rat was placed in the center platform,
facing a closed arm. During the 5-min test, cameras above the
maze recorded the mice’s movements, the time mice spent in
open or closed arms, the time needed for the transfer from the
closed to open arms of the maze.

Results were treated statistically by means of Student’s t test.
* = p<0.05, **=p<0.01 were taken as the levels of significance.

Results and discussion. The study of the changes in learn-
ing and memory of fear-motivated two-way active avoidance
task in animal models that underwent functional dysregulation
of the muscarinic cholinergic system during early ontogenesis
revealed significant results. In the active avoidance test, the ani-
mals learn to avoid an aversive stimulus by changing locations.
At the start of the first session, a rat is placed in one of two
compartments. After habituation, a stimulus (tone in our case)
is resented for a fixed period of time (10 sec) and 3 sec later it is
followed by electrical stimulation of foots.

Learning and memory processes in the active avoidance task
were assessed by the following indicators: the number of trials
required to achieve the learning criterion (10 consecutive correct
responses) in each session; the percentage of correct responses
in each session. The data obtained in the first session allows to
characterize the processes of information acquisition, while the
data obtained in subsequent sessions provide us with informa-
tion on the progress of the consolidation process.

The data presented in Fig.1A show that both, control animals
(models with saline) and animals, which were subjected during
early ontogenesis to the functional dysregulation of the mus-
carinic cholinergic system, studied the task of two-way active
avoidance in two sessions.

The number of trials required to achieve the daily learning
criterion is significantly reduced in experimental models in
the course of the first learning session [first day of experiment
(Fig.1A)]. Reduction is noted also in the second session (second
day of experiments), but difference between control and experi-
mental groups is insignificant.

Against the background of this data, the question naturally
arises - is there any stable difference between these two groups
in the acquisition and consolidation of the information obtained
in the two-way active avoidance task? Comparisons between
data sets showed that animals, that underwent functional inhibi-
tion of the muscarinic cholinergic system during early ontogen-
esis, required much fewer trials for achieving the criterion in
the both learning session (Fig. 1A), indicating that acquisition
of the information found to be easier in experimental models
compared with control rats.

Analysis of the number of correct responses (jump to another
section of the active avoidance chamber in response to the tone,
without electric shock) in the course of learning sessions showed
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that during the first session, the number of correct responses is
much higher in animals that were subjected during the period of
early ontogenesis to the functional dysregulation of the musca-
rinic cholinergic system. The difference in the number of correct
responses between the two groups, in the second learning ses-
sion, becomes even higher (Fig. 1B). Thus, based on the data
obtained we can conclude that the acquisition and consolidation
of the information obtained in the two-way active avoidance re-
action is accelerated in experimental models.

In the next series of experiments we explored the effects of
anticholinergic drugs and antidepressants on non-declarative
learning and memory, in the active avoidance test, motivated by
foot shock-induced fear. It appears that intraperitoneal injection of
Scop (Fig.2A) delays the learning processes of active avoidance in
experimental models, in the first and second session, compared to
control models. It is manifested in an increase in the number of
trials required to achieve the daily learning criterion. In the third
session, the difference in the measures of learning and memory dis-
appears and stable memory in the active avoidance test is formed
with the same speed as in controls. Therefore the data indicate that
the process of perception and acquisition of the new information
is being complicated but the processes of consolidation are not af-
fected in the course of the subsequent learning sessions. The fact
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that the changes occur only in the initial session and the process is
normalized during subsequent ones should indicate that the cause
is an increase in foot-shock-induced anxiety, as an acute effect of
Scop systemic injection. Our results are supportive of the data by
other authors which have shown that unbalanced ACh levels lead
to abnormal emotional behaviors [10]. Increased ACh levels by in-
hibiting acetylcholinesterase (AChE) in the hippocampus of mice
cause anxiety and depressive-like behavior ([10].

Previous studies demonstrate that Scop, a nonselective
MAChRSs antagonist, can produce rapid antidepressant actions
(within hours) and is effective even in treatment-resistant major
depressive disorder (MDD) patients [4,6,17].

It is possible that mAChRs may be involved in stress-induced
anxiety behavior, providing a new indication of the pathophysi-
ological mechanism of anxiety disorders and the potential phar-
macological target [9].

Opposite results were obtained in the study of the effects of
intraperitoneal injection of the antidepressant Mel on the learn-
ing and memory in the active avoidance test. Namely, the num-
ber trials sufficient for the achieving of daily learning criteria
were diminished significantly in the first learning session and
tendency of diminution was retained in the second learning ses-
sion too (Fig. 2B).
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Fig. 1. Changes in the number of the trials (A) needed for the achievement of learning criterion
and percentage of the correct responses (B) in the two-way active avoidance test. ** = p<(.01
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Despite the facilitation in the acquisition of information about
the fear-based threat, at the onset of learning trials with foot
shock, fool value fear-motivated memory is formed in three
learning sessions in this case too. Systemic injection of Mel,
whose acute effect is manifested by an increase of monoamine
levels in the brain, stabilizes the active state and suppresses the
fear and anxiety response.

To find out if the dysfunctioning of the muscarinic choliner-
gic system, during the period of early ontogenesis, really have
lasting effects on the anxiety in rats special series of experiments
was carried out in the elevated plus-maze that is based on the
natural fear.

The elevated plus maze is a widely used behavioral test that
has been validated to assess the anxiety and anti-anxiety effects
in response to the various experimental procedures, and to de-
fine brain regions and mechanisms underlying anxiety-related
behavior [14]. This test relies on the rodents’ natural propensity
and comfortability in the dark, narrow areas (closed arms of the
maze for example). The longer the time spent by the rodent in
the open arms and the shorter is the transfer time to open arms,
the lower the level of animal’s anxiety.

We studied the level of anxiety and changes of fear-motivated
learning and memory in the elevated plus maze test and the ef-
fects of systemic injection of Scop and/or Mel in adult rats sub-
jected in early postnatal development to the dysfunction of brain
muscarinic cholinergic system.

Experimental models, subjected in early postnatal develop-
ment to the dysfunction of brain muscarinic cholinergic system,
received a systemic injection of Scop and 20 min after were
placed in the center of an elevated plus maze. It was found that
the transfer latency, or transition time from the closed to the
open arm of the elevated plus-maze, was significantly decreased
compared to the data of experimental models without Scop (Fig.
3A). That is, the transfer from the dark to the open arms was
not complicated compared to the background data of experi-
mental models. The effect was statistically significant and was
maintained across all experimental trials but was expressed most
highly during the first and second experimental trials.

Systemic injection of Mel increased the transfer latency or
transition time from the closed to the open arms of the elevated
plus-maze in the rats, subjected in the early period of postnatal
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development to the dysfunctioning of the muscarinic cholinergic
system. It was noted in the first and second trials and then dif-
ferences disappeared and both groups of animals learn the task
by the same speed.

Therefore, lasting effects of early postnatal dysfunctioning
of the brain muscarinic cholinergic system were studied for
the first time in the present work. Following new facts deserve
special attention: 1) This procedure produce in adult age initial
impairment of learning in non-declarative memory test that is
based on the enhancement of the level of anxiety in both active
avoidance and elevated plus maze tests; 2) Dysfunctioning of
the brain muscarinic cholinergic system, in the period of early
ontogenesis, does not change in adult animals the consolida-
tion and long-term retention of information obtained in the two
important tasks of non-declarative memory, active avoidance,
motivated by foot shock-induced fear, and the elevated plus-
maze, based on the natural fear; 3) Intraperitoneal injection of
Scope in adult animals, subjected during early ontogenesis to the
dysfunctioning of the muscarinic cholinergic system, reduce the
level of anxiety and facilitates by this way learning and memory
of natural fear-motivated non-declarative test.

In conclusion, early postnatal dysfunctioning of the brain
muscarinic cholinergic system enhances the level of anxiety in
adult age and complicates acquisition of information in fear-mo-
tivated non-declarative learning and memory tests, but does not
change its consolidation and long-term retention.
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SUMMARY

EARLY POSTNATAL DYSFUNCTIONING OF THE
BRAIN MUSCARINIC CHOLINERGIC SYSTEM AND
THE DISORDERS OF FEAR-MOTIVATED LEARNING
AND MEMORY

Shavgulidze M., Babilodze M., Rogava N., Chijavadze E.,
Nachkebia N.

Ivane Beritashvili Center of Experimental Biomedicine, Thilisi,
Georgia

The aim of the study was to investigate the early postnatal
dysfunctioning of the brain muscarinic cholinergic system as
a major factor in the development of cognitive disorders sim-
ilar with somewhat is noted in animal models of depression
and in patients with Major Depressive Disease. The present
study examined the processes of learning and long-term re-
tention of information obtained in the two important tasks
of non-declarative memory - active avoidance, motivated by
foot shock-induced fear, and the elevated plus-maze, based
on the natural fear.

Experiments were carried out on male white wild rats (n=60).
Four groups of animals (15 rats in each) were used with special
procedures for each one. Early postnatal dysfunctioning of the
brain muscarinic cholinergic system was produced by the new
method worked out by Nachkebia and co-authors. Two-way
shuttle-box and elevated plus maze devices were used for the
investigation of fear-motivated non-declarative memory and
anxiety.

The lasting effects of early postnatal dysfunctioning of the
brain muscarinic cholinergic system on non-declarative learn-
ing and memory and anxiety were studied for the first time in
the present work. Following new facts were obtained: 1) This
procedure produces in adult age initial impairment of learning in
a non-declarative memory test that is based on the enhancement
of the level of anxiety in both active avoidance and elevated plus
maze tests; 2) Dysfunctioning of the brain muscarinic choliner-
gic system, in the period of early ontogenesis, does not change
in adult animals the consolidation and long-term retention of in-
formation obtained in the two important tasks of non-declarative
memory, active avoidance, motivated by foot shock-induced
fear, and the elevated plus-maze, based on the natural fear; 3)
Intraperitoneal injection of Scope in adult animals, subjected
during early ontogenesis to the dysfunctioning of the muscarinic
cholinergic system, reduce the level of anxiety and facilitates by
this way learning and memory of natural fear-motivated non-
declarative test.

Early postnatal dysfunctioning of the brain muscarinic cho-
linergic system enhances the level of anxiety in adult age and
complicates acquisition of information in fear-motivated non-
declarative learning and memory tests, but does not change its
consolidation and long-term retention.

Keywords: muscarinic cholinergic system, early ontogenesis,
non-declarative memory, anxiety.
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PE3IOME

PAHHSISI IOCTHATAJIBHASL AUC®YHKIUSA MY-
CKAPUHOBOM XOJWHEPITMYECKON CHUCTEMBI
I'OJIOBHOI'O MO3TA U HAPYIIEHUSA OBYYEHUSA U
HAMATU, MOTUBUPOBAHHBIE CTPAXOM

laBryauaze M.A., baduionze M.P., Porasa H.O.,
Unmaxasanze J.0., Haukeous H.I.

Lenmp skcnepumenmanvroti 6uomeduyunol um. M. Bepumaui-
eunu, Tounucu, I pysus

Lenbto uccnenoBanus SBUIICS aHAIN3 PaHHEH MIOCTHATallb-
HOH JMCOYHKIMH MYyCKapHHOBOW XOJMHEPTHYECKOH CHCTEMBI
rOJIOBHOT'O MO3ra KaK OCHOBHOTO (haKTOpa pa3BUTHsI KOTHUTHB-
HBIX PacCTPOICTB, KOTOPhIE OTMEUAIOTCS ITPU OOJIBLIOM JAeHpec-
CHUBHOM PAaCCTPOUCTBE.

W3ydens! mporiecchl 00y4eH s M I0ITOBPEMEHHOTO COXpaHe-
HHsl HHQOPMALIUY, [TOITYYSHHOH MPU BBIMOJIHEHUH JIBYX 3HAYH-
MBIX 33J1a4 HEAEKJIapaTUBHOM IaMsTH - aKTUBHOTO M30eraHus,
MOTHBHUPOBAHHOTO CTPaXOM, BBI3BAHHOI'O YapOM IO CTOIaM, U
HPHIIOAHITOr0 KPeCTOOOpa3HOro JaOMPHUHTA, OCHOBAHHOTO Ha
€CTECTBEHHOM CTpaxe.

DKCIepUMEHTHI IIPOBECHBI Ha OEJIbIX TUKUX KpbICax-caM-
nax (n=60), KoTopble pacIpeaeIeHbI B UeThIpe Ipymnmsl (1o 15
KpBIC B KaXKJ10¥) cO cnenuaJbHbIMU Ipouenypamu. Panuas
HoCTHaTajlbHass AUCOYHKLUS MYCKapHHOBOW XOJIUHEprude-
CKOM CHCTEMBbI FOJIOBHOI'O MO3Tra BbI3BaHA IPUMEHEHHEM HO-
BOTO MeToja, pazpaboranuoro npod. H. HaukeOus u coasro-
pamu. Kamepa 1ByCTOpOHHEro akTHUBHOI'O M30eraHus U mpu-
HOAHATBIA KpecTooOpa3Hblil TAOUPHHT HCIIOIb30BAIUCH IS
UCCJICA0BAHUSl HEJCKJIAPATUBHOM MaMsTH, MOTUBUPOBAHHOU
CTPaxoM U TPEBOTOM.

BrepBsie u3ydensl aiaurenbHble d((GeKTsl paHHE mocT-
HaTaJbHON MUCOYHKIMH MYCKapHHOBOW XOJMHEPrHYeCKOU
CHUCTEMBI MO3ra Ha HEICKJIapaTHBHOE OOydeHHe, MaMsTh W
TpeBory. BeiBsiBiieHsI cienyromue Gaktel: 1) qaHHas npore-
Jlypa BO B3POCJIOM BO3pacTe BbI3bIBAECT HA4YaJIbHOE Hapylle-
HHE O0ydYeHHs] B HEICKIAPATUBHOM TECTE IaMsTH, KOTOpPOe
OCHOBAHO Ha MOBBIIIEHUU YPOBHS TPEBOXKHOCTH KaK B TECTE
aKTUBHOTO M30eraHus, Tak U B MPUIOAHITOM KpecToobpas-
HOM J1abupuHTe; 2) IUCOYHKIUS MYCKapMHOBON XOJHHEp-
I'MYECKOM CHCTEMbI TOJIOBHOTO MO3Ta y B3POCIbIX JKUBOTHBIX
B IIEPHUOJ PaHHET0 OHTOIeHEe3a HE MEHSCT KOHCOIUIALMIO U
JUITMTENBHOE COXpaHeHHEe MH(OpMAIHH, TONyYeHHOH B IBYX
3HAYMMBIX 3a7adaX HEACKIapaTUBHOW INaMATH - aKTUBHOE
n3z0eranue, MOTUBUPOBAHHOE CTPAaXOM, BBI3BAHHBIM yIapOM
JIEKTPOILIOKA TI0 CTONAaM, U NPUIOAHATHIH KpecToOOpa3HbIi
NaOMPHHT, OCHOBAHHBIH Ha €CTECTBEHHOM CTpaxe; 3) BHyTpH-
OpIOLIMHHOE BBEACHUE CKOMOJAaMHHA B3POCIBIM XHBOTHBIM,
HOABEPTUIMMCSI B paHHEM OHTOreHe3e AUCOYHKLIUU MyC-
KapUHOBOH XOJIMHEPIMYECKOH CHCTEMBl, CHI)KAeT YPOBEHb
TPEBOXKHOCTH M CHOCOOCTBYET OOYyYEHHIO M 3allOMHHAHHIO
HE/IeKJIapaTUBHOI'O TECTa, MOTUBHPOBAHHOTO €CTECTBEHHBIM
CTPaxoM.

Panuss nocTHatanpHas JUCQHYHKLIUS MyCKapUHOBOM XOJIMH-
€PruyecKoil CHUCTEMBI TOJIOBHOIO MO3ra IIOBBIIIAECT YPOBEHb
TPEBOKHOCTH B 3pPEJIOM BO3pacTe U 3aTpydHsAET IOJIydyeHHE
uH(OPMALIUK B HEJCKIAPATUBHBIX TeCTax 00YYEHHs U MaMsTH,
MOTHBHUPOBAHHBIX CTPAXOM, OIHAKO HE MEHSET €¢ KOHCOJIua-
LMY ¥ JUIUTEIBHOTO COXPAaHEHUS.
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MOP®OJOI'NMYECKHUE U3MEHEHHWSA BHYTPEHHUX OPTAHOB KPbIC
P AJINTOKCAHOBOM JIMABETE B OKCITEPUMEHTE

Aoynanze K.3., Xsuuus H.B., [lanaBa M.B., [lapauamsuiau H.C.,
Typaoeannze-Podakunze C. /., Canuxuaze T.B.

Tounucckuii 20cyoapcmeennviil MeOUYUHCKUL YHUGepCUumem,
Tounucckuii eocyoapcmeennwiti ynugepcumem um. M. [ocasaxuweunu, I pysus

Caxapubiii nuaber (CIl) - mHOrogakropHoe 3aboieBaHue,
Xapakrepusymoueecs runepriukemueii [14,17)], Hapymenusamu
JIUITUTHOTO OOMEHA, YCHICHHEM OKHCIUTEIBFHOTO CTPecca, BhI-
3BaHHBIM 00pa30BaHNUEM BBHICOKOAKTHBHBIX CBOOOHBIX PaHKa-
JIOB, YCUJICHUEM [IEPEKUCHOIO OKUCIICHUS JIUIUI0B U Hapylle-
HHUEM aKTHBHOCTH ()éPMCHTaTHBHON aHTHOKCHJAHTHOU CHCTeE-
Mbl [8]. Hemocrarounast 1eTOKCHKAIHS CBOOOIHBIX PaJHKAIOB
MOXKET NPUBECTH K OKHCIUTEIFHOMY ITOBPEKICHUIO MeMOpaH,
MOP(}OTOTHUECKUM N3MEHEHHSM B TKAHIX U, COOTBETCTBEHHO,
HapymeHuto (GyHknuit MHOrux opranos [5,11]. Ipu mmurens-
HOM CaxapHOM auabeTre HaOIIOA0TCs H3MEHEHHUS B PA3THIHBIX
opraHax - IIIOMepy/spHas HeponaTus ¢ TyOyIsSpHBIMH U HH-
TEpCTULHUAIBHBIMA aHOMAIMUAMH, IaTOJIOr0AaTOMHUYCCKUE HU3-
MEHEHUS B IICUCHU, CEPILE, JIEIKUX, TKaHAX HEPBHOU CHCTEME,
THCTOMOP(OTOTHUECKHE M3MCHEHHSI B KHUILICYHUKE, PAa3BHTHE
arepockieposa [9], KoTopble B 3HAYUTEIBHOU Mepe 00yCIIoBIIC-
HBl MHTCHCH(UKAIUel HEKOMIICHCHPYEMOTO OKHCIHUTEIBHOIO
cTpecca B YCIOBUSAX T'MICPIIMKEMHU M UCTOLLEHUS CHCTEMbI
AQHTUOKCUJIAHTHOM 3aILUTHL.

MopenupoBanue 1uadera Ha XXUBOTHBIX SIBJISICTCS ITOJIE3HBIM
HMHCTPYMEHTOM JIJIS IOy 9eHHsI HH(DOPMauy 00 NHTUMHBIX Me-
XaHM3Max IaTorene3a auabera B OpraHM3Me 4YesloBeKa. JKCIie-
PHMEHTAJIBHOE MOIEINPOBAaHKE AnabeTa BOSMOXKHO TAKUMHU XH-
MHUYECKHMH BEIIECTBAMH, KOTOPbIe M30MpaTeIbHO Pa3pylIaloT
HHCYJIUH-TIPOYLIUPYIONINE 3-KJICTKU B MOKEITYIOYHOIT JKeliese
MOCPEJICTBOM PEJOKC-3aBUCUMBIX MeXaHU3MOB [16]. OnHum u3
HanboJIee YaCTO MCIIOJIb3YEMbIX XUMHIECKUX BEIIECTB SIBISIET-
sl AJUTOKCaH. DTOT Iperapar BEI3EIBAeT JHA0eT 3a CUeT BHYTPH-
KJICTOYHOM reHepaluy akTUBHBIX (hopM kuciopona (ADK), 06-
pasyolmuXcsl B LUKIMYECKOM peakluy ¢ y4acTUEM aJlJIOKCaHa
U €ro BOCCTaHOBJICHHOI'O IPOJYKTa, Ha3bIBAEMOIO JUAIOPOBOI
KHCIIOTOH [2], KoTOpast moJBepraeTcs CaMOOKHCIEHHIO ¢ 00pa-
30BaHUEM IIEPEKUCU BOAOPOJA, CYNEPOKCUA-aHUOHAU TUAPOK-
CHJIBHBIX CBOOOZHBIX PaJUKAajOB; MOCIEIHHE OOpa3yloTcs Mo
peaxuu ['abepa — Belicca, karanu3upyemoit merauiamu. Cau-
TAETCsI, YTO ITH BOCCTAHOBJICHHBIC ()OPMBI KHCIIOPOJIa, B YaCT-
HOCTH YPE3BbIYAHO PEaKTUBHBIN THAPOKCUII-paJUKall, HHULIH-
HpYIOT aTaKy Ha 0eTa-KJIETKH C TIOCIEeAYIONMM HHIHONPOBaHHU-
€M CHHTE3a U CEeKpEeLIMU HHCYIHHA. BhICTpOe NomomeHe HHCy-
JIUH-CEKPETUPYIOIUMY KIETKAMU SBIIICTCS OAHOM U3 BaXKHBIX
XapaKTEePUCTHUK, ONPESISIONINX ANa0eTOreHHOCTh AJUIOKCAHA.
© GMN

[lenpro HaIIETO UCCIEAOBAHMS SIBIACTCS OLIEHKAa MOP(OIIOTU-
YEeCKHMX N3MEHEHUH BHYTPEHHHUX OPTaHOB IIPH MOJCIUPOBAHUH
PEIOKC-MHAYIUPOBAHHOTO CAaXapHOro auadera ¢ HCIIONb30Ba-
HHEM aJUIOKCAaHa Ha KPBICAX.

MarepuaJj u MeToabl. VcciieoBaHus TPOBOJMINCH HA IBAJI-
[aTH IATH Kpblcax-camuos JuHuH Wistar (280-350 r). Yxox 3a
JKUBOTHBIMU OCYLIECTBIISICSA B COOTBETCTBUU C PYKOBOASLIMMU
HPUHIUIIAMU JIAOOPATOPHBIX MCCISJOBAHUN Ha KMBOTHBIX, UC-
MOJIB3YeMBIX B OKCIICPHMCHTAIBHBIX HcCienoBaHusIX. JKuBOT-
HBIe OBUTH Pa3MELIEHBI B XOPOIIO BEHTWINPYSMOM ITOMEIICHIH
B CTAHJAPTHBIX JIAOOPATOPHBIX YCIOBHAX (IIUKI TEMHOTA/CBET
12:12 4). IM 1o3BOJSUIM aKKIMMaTH3HPOBATHCS B TeUeHUE 3
HeJIeNb, KOTJ]a OHU MMEIIH CBOOOIHBIN TOCTYII K CTAHAAPTHOMY
KopMy | Bojie ad libitium. Bce nmporieypsl ¢ )KUBOTHBIMH OBbIIH
onobpensl KomureToM 1o yXomy 1 UCIONB30BAHUIO )KUBOTHBIX
Towmmmcckoro I'ocynapcTBeHHOro MeMIMHCKOTO YHHBEPCHTE-
Ta.

[Mocne neprona akKIMMaTH3AMMN JHA0CT Y KPBIC BHI3BIBAIIH
OIHOKPATHBIM BHYTPHBEHHBIM BBEJICHHEM CBEKEIPHTOTOBIICH-
Horo 12% BoaHOTO pacTBOpa ayutokcana (B go3e 200 mr/kr mac-
CBI Tella) BHYTpUOpIOMMHHO. KOHTpONIBHEIE KPBICH! (5 KPBIC)
HOJTy4Jadd aHAJIOTHYHBIA 00beM (DH3HOIOTHUECKOTO PacTBOpA.
YpoBeHb DoKo3bl u3Mepsun vepes 1, 2, 3, 10, 15, 20, 25, 30
JICHb I10CJIC BBEIeHHs ajuloKcaHa. KpbIChl ¢ ypOBHEM INIIOKO3bI
B KpoBH BhIIIe 250 Mr / a1 Ha 2-# AeHb IOCIIe BBECHUS aJLITOK-
caHa BKJIFOYAJIUCH B HCCIIEIOBAHHE.

Ha nccnemyembIX KHBOTHBIX M3YYald ajUIOKCaH-HHIYIIHPO-
BaHHBIC MOP(OJIOTHIECKHE H3MEHEHUS CEepLa, IIEUCHH, T0UYEK
U aopTHI, U COJepKaHue MajoHOBoro neanpieruna (M/IA) B
KpOBU.

Mopgonoeuneckue uccneoosanus. OOpasibl aOPTH Mpe/iBa-
PHUTEIBHO ITPOMBIBAJIICH BOJIOH, 3aT€M IIOJBEPrajliCh JACTHIpPa-
TaIMU ATAHOJIOM M KCWIoioM. TkaHu opranos (aopra, cepaue,
HedeHb, TOYKH) Kpbic momermanu B 10% pactBop dopmanuHa.
Tlocne n3roroBnenust mapaUHOBBIX OJIOKOB, CPE3bI TONIINHOM
JI0 5 MKM, OKpaIINBAJIACh T€MAaTOKCHIMHOM 1 503uHOM. [Ipera-
paThl KCCIIeI0BAIIH TI0]] CBETOBBIM MUKPOCKOIIOM (Mozels Leica
DM 1000 LED), yBemmnuenue 10x0,25.

Onpeoenenue MDA. MDA B 11a3mMe KpOBY OIPEIEISUIH C T10-
MOIIBIO aHaIH3a THOOapOuTypoBoit kuciots! (TBA) [6].

CraTHCTHYeCKUH aHaNN3 IIOJIYYeHHBIX PEe3yJIBTaToB IIPOBO-
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JIMJICSL C MCIIOJIB30BAHMEM IaKeTa MPOrpaMM CTaTHCTHYECKOrO
anammnza SPSS (Bepcus 10.0). IIpoanamu3upoBaHbl CpenHue
mapaMeTpbl M UX CTaTHCTUYECKUE 3HA4CHUs. PasHuIly Mexmy
IpynIamMy OLEHHUBAIHM ¢ TIOMOLIbIO0 t-kputepus CrbioneHrta. Bo
BCEX CJIy4asix CTaTHCTUYECKast 3HAYUMOCTb OblIa MOJTy4YeHa IpH
P<0,05.

Pe3yabrarel u o0cy:xaenue. ComiacHO pesyisraraM Hallero
HcCIIeI0BaHNs, Yepes 24 yaca 110ciie BBEICHHS aJNIOKCaHa yPOBEHb
IJIFOKO3bI B KPOBH KPBIC YBEIMUHIICS HA 39%, B TIOCIIELYIOIIHUE THH
YPOBEHB IIIFOKO3bI IPOJIOJIKAIT TIOBBILIATECS ¥ Ha 3-1 IeHb HaOJIo-
JIEHMs! TIPEBbIIIA UCXOAHbIe 3HayeHus Ha 160%. B nanbheiiem
YPOBEHB IVIIOKO3bI B KPOBH KPbIC MPOJIOJDKAI HOBBILIATHCS M Ha 3
CYTKH HaOIIONEHUS JOCTUTA]l MAKCHMAJIBHOTO YPOBHSI - Ha 285%
HPEBBIILIAJ UCXOHbIH YPOBEHb; 3aTEM YPOBEHb IIIOKO3bI HAYMHAI
CHWKAThCS, U Ha 30-blif I€Hb JOCTUTAN YPOBHSI, COCTABIISIIOILETO
133% OT KOHTPOJIBHBIX 3Ha4eHHUH (puc. 1).

450 g%
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50
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Puc. 1. Junamuka nokazamerneii 21ioko3bl 6 KpO8U KpbiC HA
MoOenu annoKCaH-UuHOYYUPOBanHo2o ouabema

Pesynbrarsl uccienoBanus coxepxkanus MJIA B CbIBOpOTKe
KPOBHU 3KCHEPUMEHTAIbHBIX KPbBIC C AJUIOKCAHOBBIM J1Ma0ETOM
CBHUETEJICTBYIOT 00 YCHIICHHH MPOLIECCOB IEPEKUCHOTO OKHC-
JICHUS JIMMUJO0B HA 3 CYTKH HAOJIOACHUS; 3aTeM COICpIKAHUE
M/IA B KpOBH MOHOTOHHO CHHMXKAJIOCh (pHC. 2).
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Puc. 2. Jlunamuxa nokazameneii M/{A é cvisopomke Kkposu
KPbIC HA MOOENU ANNOKCAH-UHOYYUPOBAHHO20 duabema

B mpenaparax mo4kax 1 nedeHu MophOoIOrHIecky Oblia Bbl-
SIBIICHA BBIP)KCHHAS! THIEPEMHUS, OTEK, 04aroBble (HhHOpO3HbIC
M3MEHEHIsI, TUMQpOLUTAPHO-KIETOYHAsT HHUIBTPALKs, aere-
HepaTHBHbIE M3MEHEHHUs (qucTpodus), oOHapyKEeHbI HEOOIb-
1Iye y4acTku Hekposa (puc. 3, 4). B Tkanu muokappa nabiro-
nancs otek (puc. 5). CreneHb MOP(ONIOrHIECKUX H3MEHCHHIT
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YBEJIMYMBAJIACH C YBEJIMYCHUEM [IPOAOKUTEILHOCTH MPOLIECC
HaOIIOICHHS M, COOTBETCTBEHHO, MOBBILICHUEM YPOBHS TIIFOKO-
361 1 M/IA B kpoBHu.

Puc. 3. Hsmenenuss 6 nouxax npu aiioxkcanogom ouabeme.
Omex, ouazogvle pubposnvle usmenenus (4 denv) (4), noueu-
HblIl OMeK, KaHatbysl pacuupenslt 1okanho (5 oens) (B), duc-
mpocghuueckue usmenenus (C), (15 oens). (Oxpacka cemamorcu-
auH-303unom, 10x0.25)

Puc. 4. Hsmenenuss 6 neuenu npu aiiokcanogom ouabeme.
Omex, oucmpogpus (5 Oens). (Oxpacka cemamoKrCunIuH-203u-

cemamorxcunun-303unom, 10%0.25)

B cpe3ax aopThl KpbIC ¢ aJNIOKCAHOBBIM janabderom Ha 30-blit
JIeHb HAaOJIIOICHNUS BBIIBUIOCH HEKOTOPOE YMEHBIIIEHHE TOJIIIHU-
HBI HHTHMa-MeinaibHoro (puc. 6).
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Puc. 6. Cpesvl aopmul konmponvhwvix (A) Kpbic u Kpvic ¢ annokcanogvim ouabemom. (Oxkpacka eemamoxcunun-303unom, 10x0.25).

IIpn ananu3e pa3aMYIHBIX THAOSTUYECKUX OCIOKHEHHH, cie-
JyeT OTMETHTb, YTO MpUMEpPHO y 85% MalMeHTOB pa3BUBACT-
cst peruHonarys, y 25-50% - 3a0oneBaHus MOYEK W NEUECHH, a
y 60-70% - MOBpEKICHUS HEPBOB, apTepHil (aTepoCcKiIepo3)
1 MEJKHX KPOBEHOCHBIX cocyraax. Y IalMeHTOB ¢ JUadeToM
CTaTHCTUYECKH JIOCTOBEPHO BEISBICHA OOJIee BBICOKAsl PACIIPo-
CTPaHEHHOCTh U TSDKECTh aTepoCKiIepo3a 110 CPaBHEHHUIO C Ha-
CeJIeHHEM, He cTpanaroimum quadetom [12]. V 6onpHbIX quade-
TOM THHEPIIIMKeMUs], HHCYJINHOPE3UCTEHTHOCTh, aHOMAJIBHBII
JIUIUTHBIA TPOQUITE, OKUCTHTEIbHAST MOIM(UKAIHS JTUIIONPO-
TEMHOB, ITIOBBINICHNE apTEePUabHOTO JABJICHUS M M3MEHEHHE
cKopocTH (PMOPUHOIH3a YCKOPSIIOT Pa3BUTHE MATO(U3HOIOTH-
YECKHUX MpoLeccoB B opranuzme [1, 4].

T'mcronaronornueckre M3MEHEHUs] B KDOBEHOCHBIX COCY/aXx,
Ceple W MOYKaX MOTYT OBITH OOYCIIOBJICHBI MOCIELYIOIINMH
s dexTamu rHNeprIMKeMIH, KOTOPasi BBI3BIBACT JEreHEepaTHB-
HBIE M3MCHEHMSI B TKAHIX HApsy ¢ KapIHOMHONaTHeH 1 Hedpo-
natueil B pe3yiabTaTte MHTEHCHBHOTO 00pa30BaHMsI CBOOOIHBIX
panukanos kuciopona [10]. MexaHH3MBbI, KOTOpBIE CIIOCOOCTBY-
10T 00pa30BaHUIO CBOOOAHBIX PaJIMKAIOB P CaXxapHOM Juade-
Te, BKJIIOYAIOT HE TOJBKO MOBBIIIEHHOE He(epMEHTaTHBHOE U
ayTOKHCIIUTENILHOE TIINKO3WINPOBaHKE, HO TaKyKe MeTabonnye-
CKHIi CTpecc, BO3HHUKAIOUINI B pe3ysbTaTe H3MEHEHHUIT DHepre-
THYECKOro 0OMeHa, YPOBHS MEIMaTOPOB BOCITAIEHHS H COCTOSI-
HUSI CUCTEM aHTHOKCUAAHTHOM 3amuThl [15], 1, ciaenoBaTesibHO
SIBIISTIIOTCS CIISJICTBHEM HapyIIeHHs] OallaHCa pPeJOKC-CHCTEMBI
oprann3ma. OKHCINUTENBHBIH CTPECC CYUTAETCS OCHOBHBIM
(axTopoM, CIIOCOOCTBYIOIMM Pa3BUTHIO XPOHUUECKHX anabe-
THYECKUX OCIOKHEHUH [3].

Tleuens, WHCYNIMHO3aBHCHMAsl TKaHb, HIPAIOIIAs KITFOYEBYIO
pOJIb B TOMEOCTa3e IIIIOKO3BI M JIMITHIOB, CEPhE3HO CTPAJacT BO
BpeMs auabera [6] BciencTBHE N3MEHEHHST MeTaboIIi3Ma [ITFOKO-
351 (CHI)KEHHE IJIMKOJIH3a, 3aTPyAHEHHE IIMKOTeHe3a U yCHIICHHE
IIIOKOHEOTeHe3a B IedeHH). [ITyOokue WM3MEHEeHHs JIMINIHOTO
oOMeHa B CBOIO 04epe/ib, 00yCIIaBIMBAET HOBPEKICHHE KPOBEHOC-
HBIX COCYJIOB, YMCHBIICHIE MHTEHCHBHOCTH KPOBOCHAOKEHUS U
pa3BHTHE HAPYIICHHUH JPYTUX OPraHOB M CHCTEM.

Pesynbrarhl HaIllero McciieoBaHMsI CBUAETEIBCTBYIOT O Ha-
JIMYUN 3aBUCUMOCTH MEXIY MOP(OIOTHYECKUMU U3MEHEHHSI-
MH OpPraHOB ¥ YPOBHEM IIIIOKO3BI B KPOBHU (TSDKECTBbIO THade-
Ta). [Ipn 3TOM, Ha OCHOBAaHMY TOJIYYEHHBIX HAMH PE3YJIbTaTOB
MOXKHO TIPEATOIOXKHTbD, YTO MTOPAXKEHHs TKaHeH MoveK, cepaLa,
NeYeHH U KPOBEHOCHBIX COCY/IOB NPH JrabeTe B 3HAYUTEIILHOM
CTENeHN OOYCIIOBJICHBI MHTEHCH(UKAIMEH OKUCINTEIBHOIO
cTpecca B OpraHu3Me.

© GMN
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SUMMARY

MORPHOLOGICAL ALTERATIONS IN THE INTERNAL ORGANS OF RATS WITH ALLOXAN DIABETES

Abuladze K., Khvichia N., Papava M.B., Pavliashvili N.Turabelidze-Robakidze S., Sanikidze T.

Thilisi State Medical University; Javakhishvili Thilisi State University, Georgia

The aim of our study was to assess morphological changes
in internal organs in a redox-induced model of alloxan diabetes
in rats.

According to the results of the study, the blood glucose level
in rats began to increase 24 hours after the of alloxan administra-
tion, reached the maximum level on the 15th day of observation,
and decreased on the 25-35 day, to the control level. In parallel
with the increase in blood glucose level, an increase in the malo-
ndialdehyde (MDA) content in the blood serum was observed.

Severe hyperemia, edema, and focal fibrotic changes were re-

vealed morphologically in the kidneys, liver and myocardium.
The degree of morphological changes was increased (lympho-
cytic-cell infiltration, degenerative changes (dystrophy), small
necrotic areas) with an increase in the level of glucose and MDA
in the blood. It can be assumed that the damage to the tissues of
the kidneys, heart, liver and blood vessels in diabetes is largely
due to the intensification of oxidative stress in the body.

Keywords: redox-induced model of alloxan diabetes, mor-
phological changes, oxidative stress.

PE3IOME

MOP®OJOTNYECKHUE UBMEHEHWA BHYTPEHHUX OPTAHOB KPBIC
IPU AJINIOKCAHOBOM JJUABETE B OKCIIEPUMEHTE

Adyaanse K.3., Xpuuns H.B., [lanaBa M.b., Ilapamnamsuau H.C.,
Typaoeanaze-Podaxunze C.J., Canuxunse T.B.

Tounucckuil 2ocyoapcmeenHblll MEOUYUHCKULL YHUBEPCUEm,
Tounucckuii cocyoapcmeennwiii yhugepcumem um. U. [icasaxuweunu, I py3us

Ilenblo HMCCIIENOBaHKS SBHJIACh OLECHKA MOP(HOIOTHYCCKUX
W3MCHEHHUH BHYTPCHHUX OPraHOB [P MOJCIMPOBAHUH PEIOKC-
MHIYLHPOBAaHHOTO CaXapHOro AuabeTa ¢ MCIOJIb30BAHHEM all-
JIOKCaHa B 9KCHIEPUMEHTE.

CormacHo pesysibraraM HCCJIE[OBaHHs, YPOBEHb IIIOKO3bI B
KPOBHU KpBIC YBEJIMYMBAJICS CIycTs 24 4aca MOCIC BBEICHUS
QIUIOKCAHa, TOCTUrall MaKCHMAaJIbHOTO YPOBHs Ha 15 cyTku Ha-
GmronieHus, @ Ha 25-35 JeHb CHIDKAJICS 10 KOHTPOJIBHOTO YPOB-
Hst. TlapajsienbHO ¢ yBEIMYCHHEM YPOBHS IVIIOKO3bI B KPOBH
HaOJII0AI0Ch YBEIUUYCHHE YPOBHS MallOHOBOTO JMAJbJCTH[A
(MA) B CIBOPOTKE KPOBHU JKUBOTHBIX.

B Tkanu mouex, nedeHu u MHOKapaa MOp(HOIOTHICCKU BBI-
SIBIICHBI BBIPAXXCHHAS! THUIEPEMHs, OTCK, odaroBbie (Gpuodpo3-
Hele u3MeHeHus. CTeneHb MOP(OIOTHIECKUX H3MEHEHHUH
- TMM(OUNTAPHO-KICTOUHAs WHOHUIBTPAINS, JereHepaTHB-
HbIe U3MEHEHUsS (IUCTpodusi), HEOOIbIINE HEKPOTHYCCKUE
YYacTKH, YBEININBAJIACH C TOBBIIIEHUEM YPOBHS IIIOKO3HI U
MJIA B xpoBH.

CrnenyeT MpeAINONOXKNTh, YTO MOpaKCHHE TKaHEH MOYeK,
cep/a, IeYeHN U KPOBEHOCHBIX COCY/IOB IIPH AuadeTe B 3Ha-
YUTEIbHOI cTeneHH 00yCIOBICHO MHTEHCH(UKAIMEH OKHUC-
JUTEILHOTO CTpecca B OpraHu3Me.
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AIR POLLUTION EMISSIONS ARE ASSOCIATED WITH INCIDENCE AND PREVALENCE
OF BREAST CANCER IN THE AKTOBE REGION OF WESTERN KAZAKHSTAN

Batyrova G., Umarova G., Kononets V., Salmagambetova G., Zinalieva A., Saparbayev S.

West Kazakhstan Marat Ospanov Medical University, Aktobe, Kazakhstan

Breast cancer (BC) remains a global public health problem
and is currently the most common tumor in the world [12].

According to the International Agency for Research on Can-
cer in 2018 there were 18.1 million cases of malignant tumors
and 9.6 million deaths from cancer in the world. Cancer devel-
ops in one in five people before they reach the age of 75. New
cases and deaths continue to rise due to increased life expectan-
cy and epidemiological and demographic changes [27]. Among
women, breast cancer is the most commonly diagnosed cancer
(24.2%) and the leading cause of cancer death. Breast cancer is
in second place (11.6%) in terms of cancer incidence among the
general population. In 2018, an estimated 2,088,849 new cases
of breast cancer and 626,679 deaths from breast cancer were
identified globally [8].

Breast cancer is the most common cancer in women in Ka-
zakhstan, accounting for 23.1% of all cancers. In 2018, there
were 4,211 new breast cancer cases and 1,727 deaths from the
disease. The age-standardized incidence rate among women in
Kazakhstan was 37.2 per 100,000 people. The death rate from
breast cancer was 14.8 per 100,000 people, ranking second after
lung cancer [11].

The morbidity and mortality rate from breast cancer in Ka-
zakhstan continues to grow steadily. Although the incidence rate
appears to be increasing across the country at around 1.9% per
year and the death rate is decreasing by 0.8%, there are signifi-
cant regional differences across the country [1].

When assessing risk factors for breast cancer in Kazakhstan,
social and behavioral factors associated with an increased risk
of developing breast cancer were identified. They include unfa-
vorable living conditions, chronic stress, unilateral breastfeed-
ing, breastfeeding for less than 3 months and more than 2 years,
abortion and hereditary predisposition [25].

Modern research confirms the association of various pollutants
in the environment with a high prevalence of breast cancer [26, 10].
Exposures to chemical pollutants during the early stages of devel-
opment from pregnancy to adolescence and early old age are of
particular concern, as they alter the genetic, epigenetic and physi-
ological processes in the developing mammary system, which leads
to an increased risk of breast cancer [13]. Research on genetic vari-
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ants or periods of breast susceptibility is proving a link between
environmental chemicals and breast cancer [23].

The environment in the cities of Kazakhstan is polluted due
to the extraction and processing of minerals, oil and gas pro-
duction, gasoline and diesel fuel, industrial enterprises. Unac-
ceptable levels of carcinogenic risk have been determined for
occupational groups and the general population for cadmium,
lead, arsenic, chromium in the air [16]. Previous studies in the
Western Kazakhstan confirm the negative impact of unfavorable
environmental factors, including an imbalance of elements, on
the health of the child and adult population [17,18].

Purpose: to establish a relationship between the incidence and
the prevalence of breast cancer and air emissions of pollutants in
the Aktobe region of the Republic of Kazakhstan.

Material and methods. A retrospective research of database
was conducted on the territory of the Aktobe region of West-
ern Kazakhstan (the Republic of Kazakhstan). The study was
carried out in accordance with the principles of Helsinki Dec-
laration and subsequent amendments. Study was approved by
the Local Ethics Committee (Protocol No. 57 dated January
17, 2020).

The study used statistical data on the registration of cases of
breast cancer among women in Aktobe region. Cancer incidence
rates were studied for 2014-2019. All cases first diagnosed with
breast cancer from 2014 to 2019 were included in adult women
aged 18 years and older, registered for breast cancer. The data
were obtained from the Register of Oncological Diseases of the
Aktobe Regional Cancer Center. Statistical data form No. 7 “Re-
port on patients and diseases with malignant neoplasms” were
used for the calculation. The incidence rates were calculated per
100,000 population.

Data on the total adult female population (over 18 years old)
from 2014 to 2019 (418,690 in 2014 and 448,426 in January
2018) were obtained from the statistics committee of Aktobe
city National Statistics Agency.

Data on air emissions in the Aktobe region for 2014-2019
were obtained from the annual statistical bulletin “Environmen-
tal statistics. On the state of protection of atmospheric air in the
Republic of Kazakhstan” of the Committee on Statistics of the
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Ministry of National Economy of the Republic of Kazakhstan.

The obtained data were processed using software Statistica.
10 (StatSoft Inc., USA). Distribution of data was assessed using
the Shapiro-Wilk test. For the descriptive statistics median and
interquartile range -25 and -75 percentile (median (25-75)) were
used. Correlation analysis was performed on a basis of Spear-
man’s rank correlation coefficient. The level of significance was
set as P <0.05 for all analyzes.

Frequencies (in %) with 95% confidence intervals were used
to describe qualitative data. To compare qualitative variables,
the Pearson y? test was used.

The dynamics of indicators, growth rate, forecast were calcu-
lated using linear regression analysis.

In order to calculate the incidence forecast for 2021-2022, we
used the data on the incidence of women in the Aktobe region
for 2014-2019. The forecasting method was used based on find-
ing the analytical expression of the trend.
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Results and discussion. BC ranks is first among the ma-
lignant oncological pathology of women in the Aktobe re-
gion in 2019 and is 20.5% (95% CI 19.6-21.4) of all cancer
cases. The analysis shows that the incidence of breast cancer
in 2014-2019 in the Aktobe region continues to grow. Ac-
cording to the results obtained for the study period, there is
a gradual increase in the incidence rate from 37.3 (2014) to
56.0 (2019) per 100,000 population, while the growth rate
was 8.3% (Table 1, Fig. 1).

When forecasting, the indicator in 2020 will be 54.5 and in
2021 - 60.0 per 100,000 population (Fig. 1).

At the same time, the prevalence of breast cancer increases.
In 2014, the indicator was 274.2, and in 2019 this indicator has
already reached 344.8 per 100,000 population. The growth rate
was 4.7% (Table 1, Fig. 2). When forecasting, the indicator in
2020 will be 349.8 and in 2021 - 369.2 per 100,000 population
(Fig. 2).

Table 1. Dynamics of breast cancer incidence rates among women in the Aktobe region for 2014-2020, per 100,000 population

Year Incidence rate per 100,000 Prevalence rate per 100,000 Mortality rate per 1,000
population population population
2014 373 274.2 0.11
2015 37.9 277.4 0.12
2016 36.4 284.0 0.13
2017 38.5 300.0 0.14
2018 47.0 320.2 0.09
2019 56.0 344.8 0.11

Table 2. Statistics of newly diagnosed breast cancer among women in the Aktobe region for 2014-2019

Urban population
n /%(95% CI)

Rural population
n /%(95% CI)

98/62.8(55.2-70.4)

58/37.2 (29.6-44.8)

99/61.5(54.0-69.0)

62/38.5 (31.0-46.0)

99/63.1(55.5-70.6)

58/36.9 (29.4-44.5)

103/61.3(53.9-68.7)

65/38.7 (31.3-46.1)

136/65.4(58.9-71.9)

72/34.6 (28.2-41.1)

170/67.7(61.9-73.5)

81/32.3 (26.5-38.1)
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Table 3. The relationship between the incidence and prevalence of breast cancer (per 100,000 population) and air emissions of

pollutants in the Aktobe region of the Republic of Kazakhstan

Air pollution emissions

Incidence of breast cancer

Prevalence of breast cancer

r P r P

Total 0.600 0.285 0.800 0.027
Sulfurous anhydride (SO,) 0.000 1.000 0.700 0.188
Hydrogen sulfide (H,S) -0.300 0.624 -0.300 0.624
Carbon monoxide (CO) 0.600 0.285 0.900 0.037
Nitrogen oxides (in terms of NO,) 0.600 0.285 0.900 0.037
Ammonia (NH,) 0.200 0.747 0.700 0.188
Vanadium Pentoxide (dust) 0.700 0.188 0.800 0.285
g/ilg)lzigdgese and its compounds (in terms of manganese 0.100 0.873 0.000 1.000
Copper oxide (in terms of copper) 0.200 0.747 0.300 0.624
Lead and its inorganic compounds (in terms of lead) 0.821 0.089 0.80 0.021
oo i
Gaseous fluoride compounds (in terms of fluorine) 0.600 0.285 0.100 0.873
Inorganic fluorides 0.500 0.391 0.600 0.285
Benzene (CH,) 0.800 0.027 0.600 0.285
Xylene 0.400 0.505 0.700 0.047
Vinylbenzene -0.700 0.188 0.730 0.197
Toluene (C,H,) 0.600 0.285 0.800 0.034
Ethylbenzene (C H, ) 0.200 0.747 0.700 0.188
Benz/a/pyrene (3,4-benzpyrene) -0.200 0.747 -0.300 0.624
Methanol (Methyl alcohol) (CH,0) 0.600 0.285 0.800 0.040
Phenol -0.200 0.747 -0.700 0.188
Butyl Acetate (Acetic Acid Butyl Ether) 0.400 0.505 0.700 0.046
Ethyl acetate (C,H,0,) -0.800 0.104 -0.500 0.391
Prop-2-en-1-al (Acrolein, Acrylaldehyde) 0.000 1.000 0.700 0.188
Formaldehyde (Methanal) -0.800 0.104 -0.700 0.188
Propane-2-one (Acetone) 0.700 0.188 1.000

Inorganic dust containing 70-20% silicon dioxide 0.800 0.104 0.700 0.188

Spearman’s rank correlation

=

20-24 25-29 30-34 35-39 40-44 4549 50-54 5559 60-64 65-69 70-74 75-79 BO-B4

e 1014 e 2015 i 2016

2017 o018 2019

Fig. 3. Distribution due to Breast Cancer by age of patients for 2014-2019

The mortality rate in the general dynamics did not change, but

from 2014 to 2017 it increased from 0.11 to 0.14 per 1,000 popu-
lation. In 2018, it slightly decreased to 0.09 and again increased
to 0.11 per 1,000 population. When analyzing the incidence for
2014-2019, women living in the city have more cases of dis-

eases compared to rural women (Table 2).
© GMN
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When analyzing by age (Fig. 3), the highest incidence rate
was revealed at the age of 45 to 69 years (> = 69.6 df = [;
p>0.00). In 2015, the maximum number of women with breast
cancer was registered at the age of 45-49 years (> = 3.6 df = 1;
p>0.05). In 2016-2018, the maximum number of women with

breast cancer was registered at the age of 45-49 and 60-64 years.
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In 2019, the largest number of women with breast cancer was
identified at the age of 55-69 years.

We carried out a correlation assessment of the amount of
emissions of various chemical elements into the atmosphere and
the primary and general incidence of breast cancer. Spearman’s
rank correlation analysis showed a strong direct relationship be-
tween benzene emissions and the incidence (r=0.8, p=0.027).
A direct strong relationship was found between the prevalence
of breast cancer and the total amount of air emissions (r=0.8,
p=0.027). Associations of prevalence with air emissions were
revealed: carbon monoxide (CO) (r=0.9, p=0.037), nitrogen ox-
ides (r=0.9, p=0.037), lead and its inorganic compounds (r=0.8,
p=0.021), hexavalent chromium (r=0.6, p=0.048), xylene (r=0.7,
p=0.047), toluene (r=0.8, p=0.034), methanol (r=0.8, p=0.040),
butyl acetate (r=0.7, p=0.046) (Table 3).

The results of our analysis showed that among the malignant
oncological pathology of women in the Aktobe region in 2019,
breast cancer takes first place and is 20.5 (95% CI 19.6-21.4)%
of all cancer cases.

The data indicate that the incidence of breast cancer in 2014-
2019 in the Aktobe region continues to grow. The upward trend
in the number of breast cancer remains, as shown in previous
studies. According to data from 2004-2013, when ranking by
pathology, the highest rates among women were recorded for
breast cancer in the Aktobe region [4]. In Kazakhstan, for the
period 1999-2013, the average morbidity and mortality from
breast cancer was 37.9+1.10 and 105 and 16.7+0.20 per 100,000
population. The incidence tended to increase (T=+2.3%). When
analyzing age-standardized data on morbidity and mortality,
there were peaks in morbidity at 60-74 years and mortality at
the age of 75-84 years [6]. In the region of ecological disadvan-
tage, the most pronounced increase in breast cancer was found
(T =+6.7%) [15].

Various risk factors can be associated with the development
of breast cancer. In addition to social determinants, such as low
quality of life and poor lifestyle, low physical activity, environ-
mental exposure and occupational hazards can be associated
with breast cancer [22].

When analyzing by age, the highest incidence rate was found
at the age of 45 to 69 years, and in 2019 the largest number of
women with breast cancer was identified at 55-69 years. This
age of sick women in the Aktobe region can be attributed to the
period of premenopause and menopause. Women during prena-
tal development, puberty, pregnancy and menopausal transition
are susceptible to breast cancer risk factors such as environmen-
tal pollutants [24]. Since during this period, significant struc-
tural and functional changes occur in the mammary gland, as
well as changes in the microenvironment of the mammary gland
and hormonal signaling, which can affect the risk of developing
breast cancer.

Our study is consistent with the results of Bilyalova et al., who
revealed a direct strong correlation between the level of air emis-
sions from stationary sources and the incidence of breast cancer (r
=0.77+0.15; p=0.026) and considers the possibility of air pollution
as an etiological factor in breast cancer in Kazakhstan [7].

We decided to clarify this information and conduct an in-depth
study of the epidemiology of breast cancer in the Aktobe region
and find out the relationship with environmental pollutants.

As is known, the Aktobe region is a region with a developed
oil and gas industry, ferrous and non-ferrous metallurgy. The re-
gion is experiencing problems with environmental pollution by
compounds of chromium, boron, oil and gas industry waste [14].

Research shows that environmental factors in the Aktobe re-
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gion have a great impact on public health. In this case, chro-
mium and boron compounds play a negative role [5].

Indeed, in Aktobe, according to data for 2000-2010, the main
air pollutants in the city were sulfur dioxide, carbon monoxide,
nitrogen oxide and dust containing trivalent and hexavalent
chromium, as well as compounds of magnesium, manganese
and iron. In the city of Aktobe there are chrome processing
plants, which are stationary sources of air pollution. Factories
represent one powerful core of multi-component urban air pollu-
tion. Urban air contains a significant variety of chemical pollut-
ants, including a number of inorganic compounds such as heavy
metals [3].

Correlation analysis established a direct strong relationship
between the prevalence of breast cancer and the total amount
of emissions into the atmosphere, carbon monoxide, nitrogen
oxides and other organic substances. According to the data
obtained by Aitmaganbet et al. [2], in the Aktobe region, cor-
relations were also established between air pollutants: carbon
monoxide, nitrogen oxide, benzopyrene, dust and phenol and
diseases of the population identified as a result of a medical ex-
amination.

Attention is drawn to the revealed relationship between breast
cancer prevalence and emissions of lead (r=0.8, p=0.021) and
hexavalent chromium (r=0.6, p=0.048) in the air. It is known
that lead and chromium are metalloestrogens and may increase
the risk of breast cancer through activation of estrogen recep-
tors [9]. When comparing the content of elements in the hair of
patients with breast cancer with the control group, it shows a sig-
nificant increase in the content of chromium and lead (p<0.05)
[21]. It has been reported that chromium in the topsoil in Spain
is associated with breast cancer mortality in women. Spanish
results suggest that chronic exposure to arsenic and chromium
may be a potential risk factor for cancer [20].

An earlier study in the ecological disaster zone of the Aral
Sea found that overall cancer incidence depended on the over-
all hazard index associated with nickel inhalation and combined
cadmium consumption (r=0.8). The prevalence of breast cancer
was associated with mercury (r=0.6) [19].

Conclusion: The unfavorable environmental situation in the
Aktobe region of Western Kazakhstan associated with the re-
lease of chemical pollutants and heavy metals can contribute to
the development of cancer. The revealed correlation between the
prevalence of breast cancer and the release of chemical elements
into the atmosphere requires further study to determine risk fac-
tors for breast cancer in the region of Western Kazakhstan.
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SUMMARY

AIR POLLUTION EMISSIONS ARE ASSOCIATED
WITH INCIDENCE AND PREVALENCE OF BREAST
CANCER IN THE AKTOBE REGION OF WESTERN KA-
ZAKHSTAN

Batyrova G., Umarova G., Kononets V.,
Salmagambetova G., Zinalieva A., Saparbayev S.

West Kazakhstan Marat Ospanov Medical University, Aktobe,
Kazakhstan

Purpose - to establish a relationship between the incidence
and the prevalence of breast cancer and air emissions of pollut-
ants in the Aktobe region of the Republic of Kazakhstan.

A retrospective study of the database was carried out on the
territory of the Aktobe region of Western Kazakhstan. The data
were obtained from the Register of Oncological Diseases of the
Aktobe Regional Cancer Center. Data on air emissions for 2014-
2019 were obtained from the Annual Statistical Bulletin “Envi-
ronmental statistics. On the state of protection of atmospheric air
in Kazakhstan” of the Committee on Statistics of the Republic
of Kazakhstan.

Breast cancer ranks is first among the malignant oncological
pathology of women in the Aktobe region in 2019 and is 20.5%
(95% CI 19.6-21.4) of all cancer cases. The analysis shows that
the incidence and prevalence of breast cancer in 2014-2019 con-
tinues to grow: incidents from 37.3 (2014) to 56.0 (2019) per
100,000 population, the growth rate is 8.3%; prevalence: from
274.0 (2014) to 344.8 (2019) per 100,000 population, the growth
rate is 4.7%. Spearman’s rank correlation analysis showed a
strong direct relationship between benzene emissions and the in-
cidence (r=0.8, p=0.027). A direct strong relationship was found
between the prevalence of breast cancer and the amount of emis-
sions into the atmosphere (r=0.8, p=0.027), carbon monoxide
(r=0.9, p=0.037), nitrogen oxides (r=0.9, p=0.037), lead (r=0.8,
p=0.021), hexavalent chromium (r=0.6, p=0.048), xylene (r=0.7,
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p=0.047), toluene (r=0.8, p=0.034), methanol (r=0.8, p=0.040),
butyl acetate (r=0.7, p=0.046).

The unfavorable environmental situation in the Aktobe region
associated with the release of chemical pollutants and heavy
metals can contribute to the development of cancer. The re-
vealed correlation between the prevalence of breast cancer and
the release of chemical elements into the atmosphere requires
further study to determine risk factors for breast cancer in the
region of Western Kazakhstan.

Keywords: breast cancer, air emissions, chromium, Western
Kazakhstan.

PE3IOME

YACTOTA U PACITPOCTPAHEHHOCTDB 3ABOJIEBA-
EMOCTU PAKOM MOJOYHOWM KEJE3bI B AKTIO-
BUHCKOM OBJACTH 3ANAJHOI'O KA3AXCTAHA,
CBS3AHHAS C BBIBPOCAMMU 3AT'PA3HSIOIIUX BE-
HIECTB B ATMOC®EPY

BarbipoBa I'A., Ymaposa I A., Kononen B.HU.,
CaamaramoéeroBa I.C., 3unasmeBa A.H., Canap6aen C.C.

3anaono-Kazaxcmanckuil meouyunckuil ynusepcumem um. Ma-
pama Ocnanosa, Akmobe, Kasaxcman

Ienb uccnenoBanus - ONPEIeIUTh B3aUMOCBSI3b MEX/Ly pac-
IPOCTPAHEHHOCTBIO paKa MOJOYHOM JKeJe3bl M BhIOpOcaMu B
arMoc(epy 3arpsi3HSIONMX BEIECTB B AKTIOOMHCKON 00iacTH
Pecny6nuku Kazaxcras.

PerpocniektBHOE HCCIeoBaHHE 0a3bl JTaHHBIX IPOBEICHO
Ha Tepputopun AKTIOOMHCKOM oOnacti 3amajgHoro Kasaxcrana.
Jlannble monmydeHs! u3 Perucrpa oHKonormdeckux 3aboiieBaHMil
AKTIOOMHCKOTO 00J1aCTHOIO OHKOJIOTMYECKOTO IIeHTpa. Pacuer no-
kazaresner 3adoneBaemMoctH npoBoxuics Ha 100 000 HaceneHust.
JluHamuKa rokasarelsiei, TeMIl MPUpOCTa, MPOrHO3 PACCUNUTHIBA-
JIUCh € TTOMOIIIBIO JIMHEHHOTO PerpecCUOHHOI0 aHaiu3a. JlaHueie o
BbIOpOCax B arMocdepy B AKTIOOMHCKOM obnacty 3a 2014-2019 rr.
HOJIYYCHBI M3 €KErOAHOIO CTaTUCTUYecKoro OrouiereHs «Crartu-
CTHKa OKpy)Karoien cpezbl. O COCTOSHUH OXpaHbl arMOC(EpHOTo
Bo3zyxa B Pecrryonuke Kazaxcran» Komurera no crarucruixe Mu-
HHCTEPCTBA HALMOHAIILHOH dKOHOMUKH Pecriyonuku Kazaxcran.

Cpenu 3710KaueCTBEHHONW OHKOJOTMYECKOW MaTOJOTHH IKEH-
muH B AKTIOOMHCKOH oOactu B 2019 rony pak MOJIOYHOH ke-
ne3bl (PMIK) 3anumaet nepBoe mecto, coctasisist 20,5% (95%
CI 19,6-21,4) ot Bcex ciy4yaeB OHKOJIOTMYECKUX 3a00JIeBaHUM.
AHain3 1mokasajl, 4To mokasareiu 3abonesaemoctu PMOK 3a
2014-2019 rr. B AKTIOOMHCKOH oOnacté yBenuuuianucs ¢ 37,3
(2014 1) no 56 (2019 r.) na 100 ThIC. HACEJIEHUS, TEMII MPH-
pocta cocraBui 8,3%; mokaszatenan oOmiel 3a0osieBAEMOCTH
(npeBanenc): ¢ 274,0 8 2014 . 1o 344,8 B 2019 r. Ha 100 ThIC.
HaCeJIeHUs, TeMII pupocTa - 4,7%. AHaau3 paHroBOi Koppe-
JISIOUU 110 Cnnpmel—ly BbISABUII CI/IJ'[l)Hy}O l'lpf[MyI'O CBs3b Mem;[y
BbIOpOCaMu OeH30JIa W MEepBUYHON 3aboneBacmocThio (1=0.8,
p=0.027). OGHapyxeHa mpsiMasi CHJbHAs CBS3b MEXKIy pac-
npocrpanerHHoctbio PMXK 1 o0mmM konnuecTBoM BBIOPOCOB
B armocdepy (r=0,8, p=0,027), okucsio yrepona (CO) (r=0,9,
p=0,037), oxucnamu azora (1=0,9, p=0,037), CBUHIIOM U €ro He-
oprannueckumu coeguaenusMu (r=0.8, p=0.021), xpomom mre-
cruBasieHTHBIM (1=0.6, p=0.048), kcunonom (r=0.7, p=0.047),
toiyosioM (1=0.8, p=0.034), meranonom (1=0.8, p=0.040), GyTmi-
aneraroM (r=0.7, p=0.046).

HebGnaronpustHas 5K0JIOrHYecKast CUTyalus B AKTIOOMHCKOIT
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obnactu 3anagHoro KaszaxcraHa, cBsizaHHasi ¢ BRIOpOCAMU XH-
MHYECKUX 3arps3HUTENCH U TSKENIBIX METaJIOB, CIIOCOOCTBYET
Pa3BUTHUIO OHKOJIOTMUECKHUX 3a00JIeBaHU.
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OIIEHKA KAYECTBA MUTHEBOM BOAONPOBOTHOM BOJIBI
MO CTEHEHA KOHTAMWHAIIMUA MUKPOCKOITMYECKUMHU 'PUBAMU

!Ckpsoinka IA., 'Haiiauy, O.B., “Tumuenko O.B., 'Xumuy M.C.,
3Ko3umkypr E.B., 'Kopenena 7K.b.

!00ecckuil 2ocydapcmeennviii azpapmviii ynueepcumem; >00ecckas peuonaibHas 20CY0apCmeennas 1abopamopus
Tocyoapcmeennoii ciyscovl Yxpaunvl no eonpocam 6e30nacHocmu nuiyesvlx npooyKmos u 3auumsl nompedoumenet,
$00eccruil nayuonanshblil MeOuyuHcKull ynueepcucmen, Yrkpauna

Muxpomuners! (MMu) IUPOKO pacpoCTpaHEHb! B OKPYKa-
IOIICH cpefie, ABNISAACH HEOTHEMIIEMOM YaCThIO CPEIbl OOUTAHUSI
yesoBeka W JKUBOTHBIX. [To nmanubiM 1. Yekpuru, npu uccie-
JIOBAaHUM MPOAYKTOB ITYEIOBOACTBA pa3invHbie BuUAbl MMig
BCTpeYaInCh, B cpeaneM, B 10,1% npob (1,7-41,7%). U3yuyenue
BJIMSIHUSI BOJHBIX PAaCTBOPOB daUTHBIX ITAMMOB: Aspergillus
nidulans, Aspergillus niger, Alternaria alternata, Penicillium
lanosogriseum, Penicillium puberulum, Penicillium clavigerum,
Penicillium roqueforti u Penicillium martensii, BbIICICHHbBIX 13
MPOJIYKTOB MEIOHOCHBIX MUEJI, Ha BBDKUBAHHUE KYJIBTYPBI MPO-
creiimux Stylonychia mytilus, noka3anao BEICOKHI YPOBEHb TOK-
CHUYECKOro AeicTBus (B cpeHem, B 57,9% ciiyyaeB OTMEUEHA UX
ru0esb), YTO CBUCTEILCTBYET O BBICOKUX IMATOTCHHBIX CBOM-
CTBax 3THUX MUKPOOpraHu3Mos [15].

Kpome HernocpeacTBEHHOro MOTPEOHTENsT BOAONIPOBOJHOM
BOJIbI — YEJIOBEKA, OT MATOTCHHBIX MUKPOOPTaHH3MOB, B TOM
yuciae MM, OmacHOCTH MOABEPraloTCsl Pa3IMYHbIE >KUBOT-
HOBOJIYCCKHE W PHIOOBOMYECKUE MpennpusaTus. B pbiboBogue-
CKHUX XO3SHCTBaX 4acTo HaOMIONAIOTCs IPUOKOBBIE (MUKO3HBIC)
3a00sieBaHus, BO30OYIUTEIN KOTOPBIX OTHOCSTCS K HA3E€MHBIM,
MOYBEHHBIM, APOXIKCITOI00HBIM U IpyruM rpudam. 3aboseBa-
HUSIM TIOJIBEPIKCHBI PA3IHUHbBIC BH/bI PHIO MPHU X BBIPAIIHMBA-
HUM B WHIYCTPHAIBHBIX XO3SUCTBaX W KOPMIICHHH KOPMaMH,
BBICOKO 00CEMEHEHHBIMHU APOXIKaMHU, TPUOKOBBIE 3a00JICBaHHS
OTHCAHBI IS HKPBI BO BpEMsI €¢ MHKyOaIuu. Y MOJIOIH JIOCO-
cs1 3aboneBaHmst BbI3BIBAIOT Tpuokl pona Candida. TlopaxkeHus
UIABATEJILHOTO MY3bIPsi MUKO3HOM MPUPO/IBI YACTO PETUCTPHPY-
10T y pbI0. DTa rpymma 3a00aeBaHmii H3yueHa HEIOCTATOYHO H
Ha CCTOMHSIIHKI ICHb HE pa3paboTaHbl METOBI KOHTPOJIS HaL
HuMH [13].

CriocoOHOCTh 00pa30BbIBATH TOKCHHBI CBOWCTBEHHA MHOTHUM
rpynnaMm MMu, (4spergillus flavus, Fusarium sporotrichoides).
BONIbIINHCTBO MUKOTOKCHHOB OTHOCSAT K BTOPOCTCIICHHBIM
MeTaboNIuTaM, OMOCHHTE3 KOTOPBIX MPOMCXOAUT MPH yYaCTHH
(epMeHTOB nepBUUHBIX MeTabonuToB [7,11,13,18].

[lpu ynoTpeOneHUH MHUIICBBIX MPOAYKTOB, 3arpsi3HCHHBIX
TaKUMHU SIIAMH, WK B CIyYasx 3aMETHOTO 0OCEMEHCHHUs TPO-
JIYKTOB TOKCUTCHHBIMHU IPHOAMK BO3MOYKHBI OTPaBICHHUS (MHKO-
TOKCHKO3bI), KOTOPBIC MOTYT MPUBOIUTE K JICTATBHOMY HCXOJY.
ITo nanubiM Food Agriculture Organisation (FAO) exxeronHo 10
25% ypoxast 3epHOBBIX KYJILTYP 3arpsi3HsETCS MUKOTOKCHHAMM.
TokcureHHbie rpuObl HAHOCIT MACIITAOHBIH yIIEpO CEIBLCKOMY
XO3SICTBY ¥ 37I0POBBIO JFOACH B PA3JIMUHBIX PETHOHAX 36MHOTO
mapa [3,17].

N3zBectHo Gosee 250 MHUKPOCKOIMHMYECKHX TPUOOB, CIOCO0-
HBIX MPOU3BOAUTE 10 S00 HU3KOMOJECKYJISIPHBIX METaOOIUTOB
Pa3IUYHON XUMHUYCCKOW MPHUPO/IBbI, 0OBECANHCHHBIX OOIIUM Ha-
3BaHMEM «MHUKOTOKCHHBI» [13].

J.1. Emepun, O.H. IMToroBa, M.H. CanpsikuHa coo0miarorT,
YTO IPUOBI OPAXKAIOT KOXKY, OOJBITHHCTBO OPraHOB M CHCTEM
yesoBeka. [1o0 MX MHCHHUIO, YYMTBIBAsS Pa3BUTHE BTOPHYHOTO
UMMYyHOehHIINTA Y HACCICHUS 3eMIIH BCIICACTBUE MHOTO(aK-
TOPHOTO HETAaTHBHOTO BIMSHUS, BO3ICHCTBHE MHKOTOKCHHOB
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CTAaHOBUTCS CEPbE3HOM Yrpo3oil mns xu3Hu uesoseka. JI.M.
3a00JIOTHBIN € COABTOPAMU OTMEYAET, YTO MHUKOTOKCHHBI OKa-
3bIBAIOT HETaTUBHOEC BJIMSAHUE HA OpPraHu3M 4€JIOBEKa, IPUBOAS
K M30BITOYHOMY 00pPa30BaHHIO CBOOOTHBIX PAJNKAIIOB, YTO CTH-
MYJIUPYET Pa3BUTHE OKUCIUTEILHOIO CTPECCa, BCICACTBUE YUCTO
HapymaeTcs: QyHKIUSI aHTHOKCHIAHTHOW CHCTEMBl OpraHnu3Ma:
BBIPA0OTKA POOKCH/IATHBIX ()EPMEHTOB B KJIETKAX MEUCHH, UM-
MYHOKOMIIETEHTHBIX OpraHax 1 »KCJIYJO4YHO-KHIIECYHOM TPAKTE.
Kak crenctBre, yCHIMBAIOTCS MPOLIECCHI AlONTO3a, HMMYHOCY-
npeccuu [7,10,11].

IMo manaeiMm M.H. CanpsikuHoll — ynorpeOieHHe HHILN U
BOABI, 3arpsA3HCHHbBIX MUKOTOKCHMHAMH, COIIPOBOXKIAACTCA
NaToJOTMYE€CKUMU HU3MCHCHHUAMH B OPraHMU3MeE 4YCJIOBCKa U
JKUBOTHBIX - MUKOTOKCHUKO3aMU. B YaCTHOCTHU, MUKOTOKCHHBI
0071a/1al0T KaHIIEPOTCHHBIM, MYTArcHHbIM, TEPATOTCHHBIM,
SMOPUOTOKCUYHBIM, AJUIEPIeHHBIM, UMMYHOCYIPECCHUBHBIM
neuctBueM [12].

MHOFI/Ie ABTOPBI NPEAOCTABIIAIOT JAHHBIC 110 BBISIBJICHUIO LN~
POKOTO CIIEKTPa MHUKPOCKONUYECKUX IPHOOB B BOAE MCTOYHHU-
KOB BOJJOCHA0KEHMSI Ha TEPPUTOPUU YKPAUHBI, CPEIH KOTOPBIX
JOMHUHHPYIOT NPEACTaBUTENN ponoB Penicillium, Aspergillus,
Trichoderma, a Taxke BBLISBIEHME UX B BHUJIE BLICOKOCTOMKHX
CIIOpPOBBIX ()OPM B BOZIE pacIpelieIUTeNIbHBIX cucTeM [2,7], uTo
BBI3bIBACT HCO6XO)1PIMOCT]> INPOBEACHNA MOHUTOPHUHI'a HAJIUYUSA
ONIOPTYHUCTHUICCKUX FpM6OB B IOBEPXHOCTHBIX HCTOYHHUKaX
BOJIOCHAO)KCHHUS M BOIOMPOBOHOM BOIC, MOaBaEMOI Hacelle-
Huto Ykpaunsl [1,14,16,19].

Y4uuTbiBas BBILICH3JIOKEHHOE, HEOOXOIMMBI HCCIICIOBAHUS
Ka4yeCcTBa MUTHEBOW BOJIBI, HCIOIB3yEMOW HACCICHUEM IS XO-
SﬂﬁCTBCHHO-HHTbeBle HYXI OTHOCHUTCJIBHO MHUKPOCKOIIUYEC-
ckux rpubos B coorBerctun ¢ ['CaunlluH 2.2.4-171-10, ACTY
4808-2007 u upexrussl Cosera EC 98/83/EC [4-6].

[ens wuccrnenoBaHusi — HM3yYeHHE KAaueCTBEHHOIO COCTaBa
NUTHEBOM BOJIOIIPOBOHOW BOJIbI, MCIOJIBL3YyEeMOI HaceJIeHUEeM
Onecckoit 001macTy, ¢ BBISIBICHHEM MUKPOCKOIIMYECKUX IPUOOB,
CPaBHUTE/IbHAS XapaKTEPUCTHKA B COOTBETCTBUM C JEICTBYIO-
LIUMHU 3aKOHOAATCIIbHBIMHU JIOKYMEHTAMU B praI/IHe, periaMeH-
TUPYIOLIMMHU €€ Ka4eCTBO.

Marepuaj 1 MeToabl. MarepuaioM Ui UCCIICIOBAHUS MO~
ciyxunu 160 06pasioB MUTHLEBOI BO/IbI, 3a0paHHOI U3 pacipe-
JICTUTEIBHOM CETH BOIONPOBO/Ia HECKOIBKHUX HACEICHHBIX MyH-
kToB Onecckoii obmactu B TeueHune mMasi-nexadpst 2019 rona (1o
20 po0 exxemecsiuHo). JIabopaTopHbIe HCCICI0BAHHS TPOBOIU-
nu Ha 6aze nadopatopun OIEecCKOro rocyaapCTBEHHOIO arpap-
HOTO YHHMBEPCHUTETA COINIACHO METOANYECKUAM PEKOMEHIAIMSIM
((CaHl/lTapHO-MI/IKOJ'[OFl/l'-{eCKI/Ie ucciaea0oBaHuA HHTbeBOFI BOJABD»
(npukas Ne266 ot 13.03.2010) [9]. CorntacHO 3TOMY JJOKYMEHTY,
meton onpenesienuss MMIl B TUThEBOM BOJIE OCHOBBIBAETCS Ha
BBISBJIICHUH M UACHTH(HUKAIIMK HAHOO0JIee OMACHBIX IS 37[0PO-
BB uesioBeka rpudoB - Candida albicans, Aspergillus fumigatus,
Aspergillus niger, Aspergillus flavus, Penicillium chrysogenum,
Penicillium  expansum,  Cladosporium  cladosporioides,
Alternaria alternata.
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OrmnpezeneHne MUKPOCKOITUUECKUX TPUOOB MTPOU3BE/ICHO ITy-
TEeM MOoceBa MPOO BOABI HA CHEHHU(PUUCCKYIO arapi30BaHHYIO
nurarenbHyo cpeny Calypo ¢ mocienyromed MHKyOaruen,
HOJCYETOM M HICHTHU(HKALMEH BBIPOCIIMX KOJOHUMA. [IpoOs
BOJIBI [UTS UCCIICIOBAHMS OTOUPAIH OOIICIPUHSITHIM METOJIOM B
CTepHIbHBIC EMKOCTH 00beMOM 500 cM? ¢ TUIOTHO 3aKPBITHIME
KOJITIaYKaMH, B COOTBETCTBUU ¢ TpeboBanusmu MB 10.2.1-113-
2005 (ITpukaz M3 VYkpausnsl ot 03.02.2005 Ne60) [8], ¢ npen-
BApPHUTEIBLHON CTepWIN3alueil KpaHoB ImyTeM (iaMOMpoBaHHs
U IOCIEIYIOUIEro CIycka BoAbl B TedeHue 10-15 mMuHYT mnpu
HOJIHOCTBIO OTKPBITOM KpaHe. OToOpaHHbIe TPoObl MapKUPOBa-
I, JIOCTABKY OCYILECTBIISUIM B MPOJC3MHPUIMPOBAHHBIX Tep-
MOKOHTeHHepax npu Temneparype 6+2 C°, B Teuenue 4-5 qacos
¢ MOMeHTa oTOopa.

Iepen nccienoBanuem mpoOy BOABI TIIATEIBHO MEPEMELIN-
Basin. Kpaii emkocTr rraMOupoBav 1y1s MPEAOTBPAIICHUS BO3-
MO>KHOTO BTOPUYHOTO 3arpsA3HEHHUS BO BpPEMs TPAHCIIOPTHU-
poBku. Bony duibrpoBanu ¢ momounso npubopa BaKyyMHOI
¢unprpanuu [1OB-45 (3A0 «BMT», Poccus, . Binagumup)
yepes CTEPUIIbHBIC HUTPATICIUTIONO3HbIC MEMOpPaHHbIC QUITh-
Tphl pasmepom 47 MM ¢ auamerpom nop 0,45 MM comiac-
Ho ISO 7704. O6bem npobwl cocraBist He MeHee 100 cm?.
BopoHKky n cTONMK (GUIBTPOBAIBHOTO ammapara MpOTHPAIH
BaTHBIM TaMIIOHOM, CMOYE€HHBIM CIIUPTOM M CTECPUJIM30BAIU
(dramOupoBanuem. [lociie oxmaxaeHUs HA CTOTUK (QUIBTPO-
BaJIbHOI'0 amnrmapara CTCPUJIBHBIM ITHMHLUETOM HaKJaJblBaJIn
HOATOTOBJICHHBIH MeMOpaHHBIA (QUIBTpP, MPHIKUMAST €ro BO-
POHKOM, KOTOPYIO 3aKPEIUISUIM YCTPOHCTBOM, IPEAYCMOTPEH-
HBIM KOHCTpYKLHUei npubopa.

Ilocne ¢uabTpoBaHUsT BOPOHKY CHHUMAJM, CTEPHUIbHBIM
HUHLIETOM (QUIBTP MEepPEeHOCHIH B 4Yaiuku Iletpu, He mepeBo-
padyuBas, YyKJaJblBaJIM Ha ITOBEPXHOCTb MMATATEIbHOM Cpeabl
Cabypo c¢ mobasienuem xiopamdenukona. Ha omnoll wamike
pa3menanu oquH GUIbTp. Yaliku MapKupoBajIu Ha JTHE C yKa-
3aHUEM JaThl I0CEBA U HOMEpPA MIPOOBI, 3aTeM HHKYOUPOBaIu B
Tepmocrare npu 25+2°C B TeueHHe 7 CyTOK, €XKEIHEBHO IOA-
CUYHMTBIBAsA KOJIOHUHU.

Cryerst 7 cyTOK IIPOBOAMIN OKOHYATEIbHBIA MOACUET KOJIO-
HHH, BBIPOCIINX HA HOBEpXHOCTH (uiibTpoB. KosnuecTBo Kojto-
Huit MM B 00pa3iiax ucciieOBaHHO BOMIbI TEPECUNTHIBAIN HA
utp. Pesynerar Belpaxkaiu B KOJIOHHEOOPa3yIOIUX €IUHULIAX
(KOE) B 1 n™® uccnenyemoii mpo0Obl Bojsl. MaeHTHbHUKALIO
MM npoBOIHIM MaKPOCKOIIMYECKH 10 MOP(OIOrHYESCKUM
HpHU3HAKAM KOJIOHHII U [P ITOMOILM CBETOBOI'O MHKPOCKOIIA 10
MHKPOCKOIINYECKOH CTPYKTYpe.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Pe3yabTarsl u obcy:kaenne. [IpoBeieHHBIN B TEUEHUE Masi-
nexadpst 2019 T. MUKOJIOTHYECKAH MOHUTOPHHT ITHTHEBOM BO-
JIOIIPOBOZTHOI BOJBI, 3a0paHHOI B HacelIeHHBIX myHKTax Oxec-
CKO oOmacTh, mokasai, uto B 50,0% uccnenoBaHHbIX mpod (80
o0pasmoB u3 160) BeISIBIEHB MEKPOMUIIETHI (Tabmuma 1).

W3 naHHBIX TaOMHIBI SBCTBYET, UYTO BBISABIEHBI IIMPOKO
pacmpoCTpaHEeHHBIE MUILENHATbHBIE TPHUOBL, IMPUHAMIEKA-
mme K maTH pomam: Penicillium, Rhodotorula, Fusarium,
Cladosporium, Aspergillus. MakxcuManbHas KOHTAMHHAIHS
BOZIOTIPOBOJTHOM BOZABI BCEMH BHIAMH MHKPOMHIIET OTMEUEHA B
utoHe u utone - mo 80,0% mpod, COOTBETCTBEHHO, B aBTYCTE U
CEHTSI0pE YacTOTa BBIABICHUS MOCTETIEHHO YMEHbIIaeTcs - 65,0
1 55,0%, COOTBETCTBEHHO, U peske Bcero MMII ObUTH BEISBICHBI
B fiekabpe - 15,0% MOo3UTHBHBIX TPOO.

Muxpomunets! pona Penicillium damie BCero BBISBISUINCH B
HIOHE, HIoJe - 5 1 6 00pa3IoB, COOTBETCTBEHHO; U aBrycTe — 7.
Aspergillus qame BBIABISUINCH B Mae-HIOHE - B 4 U 6 mpobax,
COOTBETCTBEHHO, 1 Rhodotorula — B uroHe-urone - B 3 u 4 oOpas-
11ax; IPY CHIDKCHUH TEMIIEPaTyphl BHEITHEH Cpebl JacToTa UX
BBISIBIICHMS 3aKOHOMEPHO yMeHbIIanacek. Bersasnenne Fusarium
B TEIIOE BpeMs rojia ObIJIO BHIIIE: B HIONE - B 2 00pa3max, CeHTs-
ope - B 3 obpasuaxu Cladosporium BBISBIAIA B HIOHE-aBTYCTE.

YcraHoBieHa mpsMas CHIbHAS KOPPEISINST MEXTYy CperHe-
MECSYHOW TeMIIepaTypoi BO3yXa U CyMMapHOM 4acTOTON BbI-
SIBJIGHUSI B TIMTHEBOM BOAONPOBOIHOM BOJIE Bcex BUA0B MMt
(r=0,88; p<0,01). [Ipoananu3upoBaHO HATMYUE B3aNMOCBSI3H
MEXy CpEeJHEMECSUYHOW TeMIepaTypod BO3/1yXa M 4acTOTOM
BBIIBICHHSI OT/AENBHO B3STHIX MpeACTaBUTENeH pomoB. YcTa-
HOBJICHA TIPsIMasi CHJIbHAs. KOPPENSIHS C YaCTOTOH BBISBICHHS
Penicillium (1=0,85; p<0,01), Rhodotorula (r=0,79; p<0,01); u
Cladosporium (1=0,75; p<0,01), npsimast cpexHeil cuibl Koppe-
JSIMS ¢ 4acTOTOM BeIsABIEHUS Aspergillus (1=0,54; p<0,01) u
Fusarium (r=0,41; p<0,01), puc. 1.

Takum 00pa3zoMm, MONTydYEeHBI IIPeIBApHTEIbHBIC NAaHHBIE O
3aBUCHMOCTHU YacTOTHI BBIABICHHS IUIECHEBBIX MUKPOMHIET B
MMUTHEBOH BOJIE OT TEMIIEPATypHl BHEIIHEH CpPe/bl, 4TO TpedyeT
JTAIbHENIIETO U3YyYESHHUS.

Mukpomunetst pona Penicillium obnapysxenst B 32 (20,0%)
n3 160 uccnenoBanHeix 00pas3uoB (poto 1, 2), Aspergillus - B
23 (14,4%); 14 (8,8%) o6Opa3moB ObIIM 3aTPA3HEHBI JPOXKIKE-
nofo6HEIMEU Tpubamu Rhodotorula spp.; B 8 (5,0%) obHapyxe-
HBI TpUOBI popa Fusarium u B 3 (1,9%) - MEKpOMHIIETHI poaa
Cladosporium. Tlomy4eHHBIE PE3yIIBTaTHl CBUICTENBCTBYIOT O
MIMPOKON KOHTAMHWHAIINH MTUTEEBOH BOJBI MUKPOMHIIETAMH pa3-
JUYIHBIX BUJIOB.

Tabnuya 1. Podosotl cocmas Mukpomuyem, bls61eHHbIX 8 NUMbEGOU 600€ 8 OMOEIbHbLE MECAYbL

Pos1oBoii cocTaB MHKpPOMMIIET, KOJIMY€CTBO MO3UTHBHBIX NMPos (%)
Mecsiubl oTo0pa

npod Boxbl, 1=20 | pepicillium Rhodotorula Fusarium Cladosporium Aspergillus Bcero
Maii 3(15,0) 2 (10,0) 0 4(20,0) 9 (45,0)
Uronp 5(25,0) 3 (15,0) 1(5,0) 1(5,0) 6 (30,0) 16 (80,0)
Wionb 6(30,0) 4(20,0) 2 (10,0) 1(5,0) 3(15,0) 16 (80,0)
Asrycr 7 (35,0) 2 (10,0) 1(5,0) 1(5,0) 2 (10,0) 13 (65,0)
Cenrs6ppb 4 (20,0) 1(5,0) 3(15,0) 0 3(15,0) 11 (55,0)
OKT6pb 2 (10,0) 1(5,0) 0 2 (10,0) 5(25,0)
Hosi6pb 3(15,0) 1(5,0) 1(5,0) 0 2 (10,0) 7 (35,0)
Jexabpb 2 (10,0) 0 0 1(5,0) 3 (15,0)
Bcero (n=160) 32 (20,0) 14 (8,8) 8 (5,00) 3(1,9) 23 (14,4) 80 (50,0)
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Puc. 1. Yacmoma swvisenenus MUKpomuyem us numeesoil
8000l NO mecayam

Aspergillus; 28,75 Benicillinm; 40,00

Fusarium; 10,00

Rhodatorula; 17,50

Puc.2. Yoenvnulii 6ec muxpockonuueckux epubos, u3onupo-
BAHMBIX U3 B00ONPOBOOHOIL 800bL (MO POOAM)

Tabnuya 2. Konuuecmeennas xapaxmepucmuxa 3azpAa3HeHus Numvesoll 6000npo8ooHOU 800bl,
3a06panHoll 8 UIOHE N0 OOUJEMY YUCTY KOTOHUL MUKPOMULEm

Ne o6pasua KOE/nm?, M+m Ne o0Opasua KOE/am?, M+m
1 11,7+0,3 1 266,7+7,2
2 303,3+19,8 12 21,040,8
3 33,327 13 85,0+18,0
4 50,0+4,2 14 00
5 96,0+12,3 15 60,0+4,7
6 24,0 +7,2 16 90,0 +4.,8
7 10,0 £1,2 17 20,0 +1,4
8 189,2 +20,3 18 00
9 66,7 £2,7 19 0+0
10 127,0 £19,0 20 0+0
M£m 72,7424.3

CrnenyeT mom4epkHyTh, 910 B 56 (70,0%) 13 80 MO3UTHBHBIX
00pa3oB WCCIEIOBAHHOW BOIBI OOHAPYKEH POCT OJHOBpE-
MEHHO HECKOJBKUX BHAOB MMII, JOMUHAHTHBIMH 10 YacTOTE
OBUTH MUKPOMHIETHI pofa Penicillium, xoTopsle 0OHApPYKCHEI
B 40,0% ciyuaes.

Cpenu BBISIBIICHHBIX B BOJIOIIPOBOJIHON BOJIE MHKPOCKOITHYC-
CKUX TPHOOB Y/IENBHBII BEC COTTIACHO POJIOBOW IIPHHAIICKHOCTH
obut nipenctasneH: Penicillium (40,0%), Aspergillus (28,75%),
Rhodotorula  (17,5%), Fusarium (10,0%), Cladosporium
(3,75%), Tabnuna 1, puc. 2.

[Ipoananu3upoBaHa KOJMYECTBEHHAS XapaKTEPUCTHKA KOHTa-
MUHAIIUU MUTHEBOM BOJBI MUKPOMHIIETAMHU B MPOOax, 3a0paH-
HbIX B HioHe 2019 r, korga orMeyanoch MaKCUMallbHOE KOJIU-
YeCTBO KOHTAMHHUPOBaHHBIX 00pa3ios (80,0%). [Ipu pacuere
KOJIMYECTBA KOJIOHWH, BBISIBICHHBIX W JABIIMX POCT HA IMUTA-
TEJNBHOU cpelie, B UCCICIOBAHHBIX 00pa3iax OMpeeNICHbI IIH-
pokue koiuuecTBeHHble Bapuanuu: ot 10,0£1,2 no 303,3+19,8
KOE/nm? (Tabnuua 2). CpeHee 4UCII0 KOJTOHHI MUKPOMHULIETOB
B eIMHUIE 00beMa BOjbI cocTaBuiio 72,7+24,3 KOE/nm?.

B 3aBucmMocTH OT poja MHKPOCKONHUYECKHX TPHOOB CTe-
NICHb KOHTAMHHAIIMM IMUTHEBOW BOIBI BapbupoBana. [lo ko-
JIMYECTBCHHBIM TPU3HAKAM JOMHHUPOBAIM MHKPOMHIICTHI
pona Rhodotorula, cpenHee KOTMYECTBO KOTOPBIX COCTABHIIO
150,0+23,3 KOE/n™?, rpubst pona Penicillium, B cpenneM, BbI-

© GMN

sBiieHbl B konuuectse 87,0+7,7 KOE/nm?, Fusarium — 60,0+£6,4
KOE/nm?, Aspergillus — 22,0+4,9 KOE/am® u Cladosporium -
10,0+3,3 KOE/am?.

B GonpmirHCTBE 00pa3oB OTMEUalld pa3HOo0pa3ue MHUKPO-
CKOITMYECKUX TPHOOB, YTO XapaKTEPH3YeT BBICOKYIO CTCICHb
oOceMeHeHNs! TUTHEBOH BOJONPOBOAHOM Boakl ((oto 1, 2).

Pesynbrarsl ncciie0BaHUM MUTHEBON BOJOIPOBOAHON BOIbI
CBUJICTEIILCTBYIOT O HECOOTBETCTBHUHU ¢ TpeboBanusmu JJCTY
4808-2007 «VcTOUHUKH LIEHTPAIU30BAHHOTO MMUTHEBOTO BOJO-
CHaOXKEHUS», TIIC YKa3aHO, YTO UX HAIMUYUE HE JIOMYCKAeTCs B
npobax Jr00ro Kiacca Bojbl. B Toxke BpeMsi B OCHOBHBIX HOP-
MaTUBHBIX TOCYIApCTBEHHBIX JOKYMCHTAaX, PErIAMEHTHPYIO-
IIMX KA4ECTBO MUTHEBOW BOJIbI, BOOOIIE HE MTPEAYyCMaTPUBACTCS
BBISIBJICHUE OTHX OMOJIOTHYECKUX areHTOB.

Pan aBropos [11, 12, 16-18] cBUAETEABCTBYIOT O HAJIMYUU
MUKPOCKOIIMYECCKUX TpuboB poma Penicillium, Aspergillus,
Alternaria, Cladosporium u Fusarium B BOIOTIPOBOIHOM BOJIC T.
Kuega, riie Kom4ecTBEeHHBIN MOKa3aTeNb KOJIeOaICs B peenax
or 8,0 1o 18,0 KOE/1000 cm>. ABropamu J0Ka3aHo, YTO B Be-
CCHHE-JICTHUI TIEPHOJT B BOJIC IOMUHUPYIOT JIPOXKIKEIIONO00HBIC
BUJIBI MUKpOCKOTIM4eckux rpubos Candida u Rhodotorula. B
OCCHHE-3UMHHUI MEPUOJ TOMHUHUPYIOT MUIICTHATIBHBIC HOPMBI
- Penicillium, Fusarium, Aspergillus, Cladosporium. ABTopb
OTMEYAKOT OTCYTCTBUE KOPPEISIMH MEXIy COJCPKAHHEM ca-
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@omo 1. 1. Rhodotorula spp., 2. Penicillium spp., 3. Fusarium
spp., 4. Cladosporium spp

HUTAPHO-TIOKA3aTEeNbHBIX MUKpOOpranm3MoB (MADPAHM - me-
30unbHBIe ad3poOHBIe U (PaKyIBTATHBHO aHAdPOOHBIE MHUKPO-
opranu3mbl, BI'KII-Oaktepun rpynmbl KHIIEYHOW ITajJOuKH,
9HTEPOKOKKH) ¥ HAJNYHEM MHUKPOMHIET B IIUTHEBOMN BOJIE, YTO
CBHCTEIILCTBYET O HEOOXOIMMOCTH MPOBEACHUS OTIENBHBIX
MHKOJIOTHYECKUX UCCIICIOBAHMUI JUIS OLICHKH €€ KauyecTBa.

VuuThIBas JaHHBIC JUTEPATypbl, K JOMHHAHTHBIM TPEJ-
craButessiM MMI B Bozie, HCIOIB3YEMOM /ISl XO35HCTBEHHO-
MUTBEBBIX IENeH, ciemyer OTHecTH: Aspergillus, Fusarium,
Penicillium, Alternaria, Cladosporium, Candida, Rhodotorula,
U BbIpa0arbIBaeMble HIMH MUKOTOKCHHBI. Hanbosee n3y4eHbIMu
SIBJISIFOTCS. MUKOTOKCHHBI, IPOJIYLIMPYEMBbIE IUIECEHBIO POJOB
Aspergillus, Fusarium, Penicillium u Claviceps.

Takum 00pa3oM, MONYYEHHbIC JaHHBIC CBHUACTEIBCTBYIOT O
HEOOXOIMMOCTH TPOBE/ICHUS MTOIOOHBIX MCCIIEI0BaHUN MHUThE-
BOI BOJIONIPOBO/IHOM BOJIBI B OOJIBIIEM 00bEME IS MOIYUCHHUs
MOJHOIEHHOH MH(POPMAIMK O peaabHON KapTHHE pacmpocTpa-
HEHHOCTH MUKPOMHLET B OTKPBITBIX BOZOEMaX M BO3MOXKHOCTH
UX IMPOHUKHOBEHUS B PACTIPECIUTENBHYIO CETh BOIOMPOBO/IA.
TTonmyueHHbIE Pe3yIbTaThl CBUACTEILCTBYIOT O HEOOXOAUMOCTH
BHECECHHs JIOTIOJIHEHUH B Pa3/iesbl CyLIECTBYOIICH HOPMATHB-
HO JTOKYMEHTALMHU O NMPOBEJCHUH MOCTOSHHOTO KOJMYECTBEH-
HOTO MOHHUTOPUHI'a MHKPOMMIIETOB B IUTHEBOH Boje. HeobOxo-
JIIMO TIOTYCPKHYTh PACCMOTPEHHE IMOJIOKEHHS O BKIIOYEHHH
MOKa3aTesIsi MUKOJIOTHYECKOH 00CeMEHEHHOCTH TUThEBOW BOJIBI
B MepeveHb MoKasareneil ee MUKPOOHOIOrHIecKoil 6e30macHo-
ctu. JlanbHeHIIe UCCiIeI0BaH|s TO3BOJIST YCOBEPIICHCTBOBATD
KOHTPOJIb Ka4€CTBA MUTHEBOW BOJIBI B OTHOILIEHHH MUKPOMHUIIET;
paspaborarb TexHonoruu e€ 3hPeKTHBHOrO 00e33apakuBaHU
HEMOCPEACTBEHHO B MECTaX 3a00pa U BOJONOATOTOBKH; @ TAKKE
Pa3pabOTKK CE30HHBIX CXEM MPOBECHHS MOHUTOPHHIOBBIX HC-
CIe0BaHUM.

BuiBoabl. 1. CaHUTapHO-MHUKOIOTHYECKAs OIEHKa KayecTBa
MUTHEBOW BOIONPOBOAHON BOABI, MCIOJIB3YEMON HaceleHUEM
Opnecckoil 00acTu, CBUIETEIBCTBYET O €€ IIHPOKOH KOHTaMH-
HallU¥ OfHOBPEMEHHO HeckonbKuMu (70,0%) BHOaMu miecHe-
BBIX TPHOOB, YTO HE COOTBETCTBYET HOPMaM KayecTBa IS HC-
TOYHUKOB IIEHTPAIM30BAHHOTO TUTHEBOTO BOIOCHAOKEHHMSI.

2. IlutwreBast Boga B 50,0% ciaydaeB KOHTAMHHHPOBAHA ITaTO-
TEHHBIMH MHKPOMHMIIETAMH, CTPYKTYpa KOTOPBIX IIPE/ICTABICHA:
Penicillium spp. (40,0%), Aspergillus (28,75%), Rhodotorula
spp. (17,5%), Fusarium (10,0%), Cladosporium spp. (3,75%).
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@omo 2. 1. Poo Penicillium, 2. Aspergillus, 3. Rhodotorula

3. Ilo KOMMYECTBEHHBIM NpPU3HAKaM B MHTHEBOI BOAE 10-
MUHHPOBAIM MUKPOMHLETHI ponma Rhodotorula - 150,0£23,3
KOE/nmM?, Penicillium, B cpeiHeM, BBISBISUIA B KOJIHYECTBE
87,0+7,7 KOE/nm3, Fusarium — 60,0+6,4 KOE/nm?, Aspergillus
—22,044,9 KOE/nm3, u Cladosporium - 10,0+3,3 KOE/am?.

4. YcraHoBneHa TpsMas CHIbHAs KOPPETALUS MEXITY
CpEeIHEMECSYHOI TemImeparypoil Bo3lyXa M CyMMAapHOW ua-
CTOTOH BBISBICHHA B IUTHEBOW BOJOIPOBOIHOM BOJE BCEX
BuoB MMu (1=0,88; p<0,01), u oraensHBIX BO30OyAUTENEH:
Penicillium (1=0,85; p<0,01), Rhodotorula (r=0,79; p<0,01); u
Cladosporium (1=0,75; p<0,01), npsimast cpexneii cuisl Koppe-
TS ¢ 9acToTod BbisiBneHus Aspergillus (1=0,54; p<0,01) u
Fusarium (1=0,41; p<0,01).

5. TTonyueHHbIE JaHHBIE CBUACTENBCTBYIOT O HEOOXOMMOCTH
JanbHEHIIero mpoBeeHusI B 0OIbliieM 00beMe MOTOOHbIX HC-
CIIeIOBaHUH MUTHEBON BOJOMPOBOAHON BOABI JUISl MOJYUYEHHS
TIOJTHOIIEHHOH MH(OpPMAIMU O PeatbHON KapTUHE PacpoCTpa-
HEHHOCTH MHUKPOMHIIET B OTKPBITHIX BOZOEMAX U BO3MOKHOCTH
HX TPOHUKHOBEHHS B PACHPEIEIUTEIbHYIO CETh BOTOIPOBOJA U
Ha CeTbCKOX035HCTBEHHBIE TIPEATIPUSITHSL.
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SUMMARY

ESTIMATION OF THE QUALITY OF DRINKING PIPELINED WATER
BY THE DEGREE OF CONTAMINATION WITH MICROSCOPIC FUNGI

ISkrypka H., 'Naidich O., >’Timchenko O., 'Khimych M., *Kozishkurt O., 'Koreneva Z.

!Odessa State Agrarian University, Ukraine; *Odessa Regional State Laboratory of the State Service of Ukraine
for Food Safety and Consumer Protection, Ukraine; *Odessa National Medical University, Ukraine

The analysis of literature and water data on the presence of
microbiological safety indicators of micromycetes was con-
ducted, that are able to exist and reproduce in tap water entering
the consumer. Microscopic fungi (Penicillium, Rhodotorula, Fu-
sarium, Cladosporium, Aspergillus) in the amount of 10 to 303,3
CFU/dm3 were detected in the samples of tap drinking water
studied. At the same time, tap water in 50.0% of cases is contam-
inated with pathogenic micromycetes, the structure of which is
represented by: Penicillium spp. (40.0%), Aspergillus (28.75%),
Rhodotorula spp. (17.5%), Fusarium (10.0%), Cladosporium
spp. (3.75%). In terms of quantitative traits, micromycetes of the
genus Rhodotorula dominated in drinking water - 150.0+23.3
CFU/dm3, Penicillium, on average, was detected in the amount
of 87.0+7.7 CFU/m’, Fusarium - 60.0+6.4 CFU/dm?, Aspergillus
- 22.0+4.9 CFU/dm?, and Cladosporium - 10.0+3.3 CFU/dm?®. The

presence of micromycetes in water was monitored depending
on the season of the year. A direct strong correlation was es-
tablished between the average monthly air temperature and the
total frequency of detection in drinking tap water of all types of
micromycetes. The results indicate that the water samples do
not meet the requirements of DSTU 4808-2007 for the pres-
ence of micromycetes. At the same time, according to the re-
quirements of DSanPiN 2.2.4-171-10 and Council Directive
98/83/EC, microscopic fungi are not regulated at all in tap
water. Therefore, we propose to revise the standards, namely,
to include micromycetes in the indicators of microbiological
safety, which will make it possible to improve water quality
control.

Keywords: contamination, drinking tap water, microscopic
fungi, micromycetes, colony-forming units (CFU).

PE3IOME

OIIEHKA KAYECTBA MMTHEBOI BOAOMPOBOJIHOMN BOJBI
IO CTEIIEHU KOHTAMUHAIIMU MUKPOCKOIIMYECKUMU I'PUBAMU

ICkpoinka I A., 'Haiiguu O.B., “Tumuenxo O.B., 'Xumuu M.C., ’Kozumkyprt E.B., 'Kopenesa K.b.

!00ecckuii 2ocydapemeennviii azpapmviti ynusepcumem, >Odecckas pecuonaibas 20Cy0apcmeeHnas 1abopamopust
Tocyoapcmeennoti cyocovl Yipaunsl no éonpocam 6e30nacHocmu Ruuessblx npooyKmos u 3auunivi nompeoumeinet,
300ecckutl nayuonanohbilli MeOuyuHCKULl ynusepcucmem, Ykpauna

ITpoBezieH aHAIU3 AAHHBIX JIUTEPATYpPbl U J1aOOPaTOPHBIX HC-
CJIeIOBaHUII BOJBI HA HAIM4YHME IOKa3aTeleil MUKPOOHOIOTH-

© GMN

4ecKoi 0e30MacHOCTH, B YaCTHOCTH MUKPOMHIIETOB, KOTOpbIE
CIIOCOOHBI CYLIECTBOBAaTh M Pa3MHOXKATbCS B BOIONPOBOIHON
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BOJIC, IOCTYIAIOIICH K HOTPEOUTEIIO U CEIIbCKOXO035HCTBCHHBIM
HPEANPUATHAM. YCTaHOBJIEHO, YTO B 00pasIax UCCIIEA0BaHHOM
BOJIOIIPOBOJIHOW THTHEBOM BOJBI OOHAPYKEHBI MHUKPOCKO-
nudyeckue rpubsl (Penicillium, Rhodotorula, Fusarium,
Cladosporium, Aspergillus) B xonndecrse ot 10 mo 303,3
KOE/am®. Bogonposozanas Boaa B 50,0% ciy4aeB KOHTaMH-
HUPOBAHA MATOICHHBIMH MHUKPOMHIIETAMH, CTPYKTypa KOTO-
peix npexncrasiena: Penicillium spp. (40,0%), Aspergillus
(28,75%), Rhodotorula spp. (17,5%), Fusarium (10,0%),
Cladosporium spp. (3,75%). Tlo KonMYECTBEHHBIM MPH-
3HaKaM B IUTHEBOM BOJE JOMUHMPOBAJIM MUKPOMHLETHI PO
Rhodotorula - 150,0+£23.,3 KOE/nm?, Penicillium BbIsSBICH, B
cpenuem, B koudectse 87,0+7,7 KOE/nm?, Fusarium — 60,0+6,4
KOE/nm3, Aspergillus — 22,0+4,9 KOE/nm?, Cladosporium —

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

10,0+3,3 KOE/nm?. TIpoBe/ieH MOHUTOPHHT HAJTHYHSI MUKDPO-
MHUIIETOB B BOJIE B 3aBUCHMMOCTH OT CE€30HA roja. YCTaHOB-
JICHA NpsiMas CWIbHAs KOPPEJIALHS MEXAY CpeAHEeMeCIYHON
TeMIIepaTypoil Bo3ayxa U CyMMapHOH 4acTOTOW BBISBIICHUS
B NUTHEBOW BOJIOMPOBOJHON BOAE BCEX BHUIOB MHKPOMH-
1eToB. Pe3ynbraThl CBHUICTENBCTBYIOT, YTO OOPA3Ibl BOJBI
He cooTBeTcTBYIOT TpeboBanusm JJCTVY 4808-2007 no na-
nuunio MukpomuietoB. Cortacuo tpeboBanusm ['CaulluH
2.2.4-171-10 u dupexrusbl CoBera 98/83/EC, MUKpPOCKOIH-
gyeckue rpulbl BOOOIE He periaMeHTHPYIOTCsS B BOZOIIPOBO-
JIHOM BOZie. ABTOPBI MpeIaratoT NepecMOTPETh HOPMATHUBBI,
B YACTHOCTH BKJIIOYUTH B IMOKA3aTeId MUKPOOHOIOTHUYECKON
0€30MaCHOCTH MHUKPOMHULETBI, YTO IO3BOJUT YCOBEPILUECH-
CTBOBATh KOHTPOJIb Ka4€CTBA BOBI.

“gboydy

Lobdgaro Fyamol bomolbols dggebgds dogdmbgmdogmo bmgmgdoon jmb@sdobszool ba@olbol mgsglsb@obom

13.1360 335, 'm.65000h0, 2m.308hgb gm, '3.bodoho, *g.300b0 3@ B0, .30 9bggs

'mEgbols Lobgedfogm so@s@gmo 9bogg@lodgdo; *93@50bol bsgggoo 3Gmyddgdol glog@mbmgdols
s dmdbodgdgmms o330l Lobgadfogm Lodloby@ol meglbol Ggyombyamo Lobgad{ogm @sdm@s@mmos;
*mgbols gemgbymo Lodgwoiobm gbogg@lodgdo, 93@o0bs

3oobaaobgdygmos @o@gto@ydols s [ymol @o-
dMASEBMO0Y@0 33a 93960l Imboigdgdo dogHmdomerm-

30900 gboxg@nbmgdols dshggbgdangdol, 39ddm - dos-
Am3039H9o0L, 5AOLYOIMdbY, Gmdgammsi  dgydenosm
oOlgomds s aoddogamngds  dmdbds®gomgbols  ©s
bogeol dg906gmdols Lofo@dmgdobsmgol dofmwgdeya
FTyombowgbols FyomTo. Fyoamlo@gbols Laldgao Fyamols
3odm g g bodydgddo sedmbgbogos doiHmbzmdo-
9o bmgmgdo (Penicillium, Rhodotorula, Fusarium, Clado-
sporium, Aspergillus). s3sbmasb, Loldgeno Fysmo dgdmb-
393505 50%-3o  3mb@Gsdobodgdymo ogm  3smmygby@o
do30mdogBgoom, GmIgmns  LHOYJH YOS  Slgmos:
Penicillium spp. (40,0%), Aspergillus (28,75%), Rhodotorula
spp. (17,5%), Fusarium (10,0%), Cladosporium spp. (3,75%).
oM bmdMogo 60dbgdol dobgwgom, Lolidger [ysedo
mdobo®gdes  Rhodotorula-ls Lobgmdols dogdmdozg-
Bgdo - 150,0£23,3 gmg/wd  Penicillium, s9yseme,

odmgobes  @smegbmdom - 87,0+7,7 3mg/0d* Fusarium
—60,0£6,4 3my/ @3> Aspergillus —22,0£4,9 3mg/©0d* Cladospo-
rium — 10,0£3,3 3mg/0d. Jyoedo dog@mdozgpgool o@-
Lbgdbmdols  ggarggs  ho@odgdygmos  Faool Lybmbolpsb
©530% 300 gdeno©.  oEygbomos  daog®o  JoMEsdo®o
3OO 530 Jog@ol Lodysam mgoy®d Bgddg@s@ysbs
s Fgologbols Lolidger FysaTo yggams Lobgmdols
dogmmdogBHgool  godmgmgbols  xsdy®  dohggbgdgenls
Yo@ol. dgegagdo  sslHY®gdl, GMmd  aodmggagyao
b0dydgdo o@ Ygglodedgds oagboan dJmmnbmgbgdls
do30mdozgBgdol s@lgdbmdol  mgombsb@obom. og-
BMAgoo  yodmmgodgh [obopswgdsl bm@ds@oggdols
yosbgpgolomgol, 3g@mdm, dJog@mdozgdgdol o@lg-
bmdols dohggbgdangdols hodmgol globgd dogdmmdo-
m@mmaog®o  gbog@nbmgdols  dshggbgdbamms  dm@ols,
@53 35bLabg@agl Fymol bodolbols gmb@@dmanols
bOgamymgzol dgbsda gdamdsls.
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IMPABO MAIMEHTA HA KOHONIAEHIHNUAJBHOCTD B COEPE 3IPABOOXPAHEHU A

"baaunckas O.M., “Tepemenxuii B.H., *’Kaposckas U.M., ‘lllup6a M.IO., "Hosuukas H.B.

1JTvs06cKULl 20CyOapCmeentblil YHugepCumen 6HympenHux 0el, *3anadnoykpauncKuil HayuoHabHolll yrueepcumem, >*Hayuonans-
Hblll yHusepcumem «J/Iob606ckas nonumexuukay, *Bonvinckuil nayuonanvolil ynueepcumem umenu Jlecu Yxpaunku, ° Yuusepcumem
20CY0apcmeeHHoll QuUcKanbHoll cyxcovl Ykpaunsl, Upnens, Yxpauna

[IpaBo Ha mnpPHUBATHOCTH (HENPHUKOCHOBEHHOCTh YaCTHOH
JKU3HM) SIBISIETCA OAHUM M3 CaMbIX ‘‘dyBCTBUTEIBHBIX  IpaB
coBpeMeHHOCTH. [IpaBoBasi MOJIMTHKA AEMOKPATHYECKUX TOCY-
JIAPCTB XapaKTePU3yeTCs yBaKEHUEM K PHBATHOCTH, MOCKOJIb-
Ky 1paBa U CBOOOJbI JINYHOCTU HMPH3HAIOTCS BAXKHOH LIEHHO-
CTBIO YeJIOBEKa. DTO KacaeTcs «IpaBa Ha Pa3syMHBIH KOHTPOIb
Haja coOcTBeHHOH camomnpeseHTanuei» [19]. Kak ykasbiBaer b.
Jlynnrpen [26], mpaBo Ha IPUBATHOCTD 3ALUIIACT KaK CaMy HH-
(dopmaiuio, Tak U COXpaHEHHEe YPOBHS KOH(QHUICHIHATLHOCTH
nHpopmauu 06 ONpeaeIeHHOM JHIE.

B T0 e Bpems IpaBo Ha NPUBATHOCTH BBICTYNAeT MacIuTa0-
HOM KaTeropueii, KoTopasl peajusyercs B pa3iIH4HbIX chepax
obmectBenHo# xu3Hu. KonduaenuuaasHocth B chepe 3apa-
BOOXPAHEHUS SIBISIETCA OCOOCHHO AaKTyalbHOW IPOOIEeMON.
3amMIarth ManMeHTa HYXHO HE TOJNBKO B PaMKax OKa3aHUs
Bpa4eOHOIl ITOMOIM WM Pean3alii MEAULNHCKON yCIIyTH, a
TaKoKe ¢ no3uuuu npasa. [Ipodiema HeHaUIeKAIETO PealIbHO-
ro MPAaKTHYECKOro 00ecHedyeH s paB MalueHToB 00yCcIoBIeHa
B IIEPBYIO OYepeb OTCYTCTBHEM OOIIECTBEHHOTO MOHUMAaHUS
LEHHOCTH MH(MOpPMALUK B cepe 3ApaBOOXPAHEHHUS] U HE3aBHU-
CHMOCTBIO HAIIMOHAJIBHBIX IPABOBBIX MOJUTHK OTHOCHTEJIBHO
YETKOI0 PeryJaupoBaHHs KOH(PUACHIMAILHOCTH HH(OPMALUH B
cdepe 31paBOOXPaHEHUs HA 3aKOHOATEIbHOM YPOBHE.

JloBOJIBHO YacTo MpobieMy KOH(UICHIMAIBHOCTH KaK Ipa-
Ba MAIMCHTA HA yBa)KCHUE CBOCH NPUBATHOCTH PACCMATPHUBAIOT
TAKKe B KOHTEKCTE OOLIECTBEHHOM MOpPAJHU, STHYECKHX HOPM,
KOTOpbIE MHOIJIA BCTYIAIOT B KOJUIM3MOHHOCTD C FOPHINYECKHU-
M noctynarami. OCOOEHHO 3TO CBOHCTBEHHO MOCTCOBETCKUM
rocyapcTBaM, KOTOpbIE IBITAIOTCA HMPEO0JIETh MaTepPHAINCT-
CKMH MOZIXO[l, PACIIPOCTPAHEHHBIN B TOTALIHENW CUCTEME 37pa-
BOOXPAHEHHUs, KOIZla Bpay MMeEJ JOMHHHPYIOIIEE BIMSHUE Ha
MALUEHTa IIPU OKA3aHUM MEJUIIMHCKOM TIOMOLIHU.

B coBpeMeHHOM NpPaBOBOM M3MEPEHHH IIpaBa MalUeHTa Co-
MIPOBOJK/IAIOTCS YEIOBEKOLEGHTPUCTCKUM MOHNMaHueM. 1 xots
MOPOH KOJUIM3MH HPOSIBISAIOTCS, HO YK€ HE B KOHTEKCTE yCTa-
PEBILKX [IPABMII, @ U3-32 OTCYTCTBUS 00Pa30BaHHOCTU OTHOCH-
TEJIbHO HOBEHIINX HANPABICHUH Pa3BUTUS HAYKH M OUOMeEH-
1uHbl. OZIHUM U3 TAKUX HAIPaBJICHUH, KOTOPHIM AKTUBHO OTBO-
JATCS UCCIIEZIOBATENIbCKIE IPOSKTHI M KOTOPBIE CONPOBOXKAAIOT-
Csl BO3PACTAIOIIMM HHTEPECOM OOLIECTBEHHOCTH, SBISIETCS Ie-
HETHYECKasl IMarHOCTHKA U JieueHHe. PaCKppITHE TeHeTHYEeCKOI
nH(OPMALMK APYTUM JIMLAM (HalpuMep, POJCTBEHHUKAM) TIPU-
00peio 0coOblii colnanbHBIA U MPABOBOW IIPHUBKYCY. Tenepb
9TO O3HAYaeT HAPYLICHUE KOH(PUACHIMAIBLHOCTH MAlUEHTA, 3a-
LIMILaEMOE TPaBoBOi HOpMoii. HecmoTpst Ha 3T0, Beas 10puu-
4eCcKHe M OMO3THYECKHUE JUCKYCCHHU B 3TOM KOHTEKCTE, YUCHbIC
YKa3bIBAIOT Ha OIIOCPEIOBAHHOE 3HAYCHUE [UIsl HUX TPeOOBaHMI
3aKOHO/IaTeJIbCTBA, K TOMY )K€ OHU BCE aKTHBHEE HACTAUBAIOT HA
TOM, 4TO «ceMelHas» MH(POPMALUs J0KHA MOCTYNaTh K POA-
CTBEHHMKAM, )€ €CIM IALUEHT He XO4eT CaM Nepeaath 3Ty
nHpopmarmio [22].

AKTyaJbHOCTb BOIPOCA KOHPHUICHIMAIBHOCTH HH(pOpMaIUU
O COCTOSIHMM 3JI0POBbS IALIMEHTA M CBA3AHHOM MEIMIMHCKON
nHpopmanuu o0yCIOBlIeHA TAKXKe JHMYHBIM XapaKTepoM JaH-
HBIX, KOTOpbIE [UIsl YeJIOBEKa SIBISAIOTCS 0CO00 3HAYMMBIMU, HX

© GMN

pasnialieHne MOXKET MPUBECTH K MOPAJbHbIM CTPAJaHHAM He
TOJIKO NMALUEHTA, HO U ero OIM3KOr0 OKPY)KCHHS.

Llenb uccaenoBaHus — PacCMOTPETh BONPOCHI 00ECIICYCHUS
KoH(uUACHIMATBHOCTH B cepe 3IpaBOOXpaHEHHs W Ipel-
JOXKUTh MYTH PELICHUs NPOOJIEeM pPeajbHOro IMPaKTHYECKOTro
oOecrieueHys MpaB MAMEHTOB HA NMPUBATHOCTb. OCHOBHAs 3a-
Jlaya CTaTbd — ONPENCIUTh MAKCUMAIILHO IIOJHOE U TIPaBHIIb-
HOE IOHUMaHHEe KaTeropuu «KOH(UICHINAIBHOCT», 4TOObI B
JaJbHEeMIIeM UCIOIb30BaTh €ro B Ipouecce odecreyeHus, ra-
PAHTHPOBAHUS U PealM3alluy IIpaB MALMEHTa Ha IPUBATHOCTD
(koH(HICHIMANBHOCTE) B chepe 3apaBooxpaHenus. [Ipu sTom
JIelaeTCs ONopa Ha CHCTEMaTH3allMi0 OCHOBHBIX IIPU3HAKOB
NPHHLUNA KOH(QUACHIMAIBHOCTH B KOHTEKCTE COXPAaHECHHs
[AaLMEHTOM COOCTBEHHOIO JOCTOMHCTBA, oOecneueHus oOIe-
CTBCHHBIX HHTEPECOB, CIIACCHUS JKU3HU U 310POBbsI IPYTUX JIULL
WM HETOCTPEACTBEHHO MallleHTa.

Marepuai u MeTobl. Marepuanamu HCCICA0BAHUS CTAIIH
HOJIMTHKO-IIPABOBask MyOIMIMCTHKA, TPY/bl YKPAHHCKHX M 3a-
PyOEXHBIX y4YEHbIX, aHAIMTHYECKHE MaTepuaisl, VHTepHer-
pecypchbl U YKpPaMHCKOE 3aKOHOZATEIbCTBO, PEryJINpyoliee Bo-
pPOChl KOHQUICHIIHATEHOCTH B cepe 31paBOOXPAHCHUSL.

MeTo1010rHYecKOil OCHOBOI HCCIIEOBaHUS CTAIH: ¢heHo-
MeHonocuyeckull nooxo0 JUis U3yueHus: 0COOCHHOCTEH BO3HHK-
HOBEHHMS NPABOOTHOIICHUH 10 MOBOJY COXpaHEHHs IpaBa Ha
HPHUBATHOCTb U MEXaHU3Ma €ro Peajn3aliu; 0eamenbHOCHHbLU
n00x00 Ui UCCIeJOBaHMA cHeun(UKH AeHCTBUS HOPM IpaBa
Ha TPUBATHOCTb, (DYHKYUOHALbHBIN NOOXOO, TO3BOJSIOIIMIA
paccMaTpuBaTh 3aKOHOMEPHOCTH (DYHKLMOHMPOBAHUS HpaBa
Ha TIPUBATHOCTh UMEHHO B chepe 31paBOOXpAHEHMS; Cucmem-
Hblll 100X00, TIPelyCMaTPUBAIOIIUI BbIJCICHNUE [IpaBa Ha MPU-
BaTHOCTb KaK CTPYKTYPHOM €IMHHMLBI B CHCTEME IPABOBOU
JeHCTBUTENIBHOCTH M €ro KOHCTHTyHpoBaHus. Kpome 3toro,
UCIOJIb30BAHbl TaKHUe oOueHayuHbvlie Memoovl, KaK JOrude-
CKMH (B YaCTHOCTH, IIPHEMbI aHAJIN3a U CHHTE3a, CPABHCHUS U
QHAJIOTMH, AOCTPArNPOBAHUS M MOJCIUPOBAHUSA ); CHEYUAIbHbLE
Memoobl — COLUOTIOTMYECKUIA, JINHIBUCTUYCCKUH, ICUXOJIOTH-
YECKHMIi, a TaK’Ke METO/Ibl MEIMLIMHCKUX HAYK, a1allTHPOBAHHbIE
K U3YUYCHHIO NPOOJIEM 31paBOOXPAHEHHS U YCTAHOBJICHHUIO I0PH-
JIMYECKOH OTBETCTBEHHOCTH 3a HapylICHHE KOH(MICHINAIb-
HOCTH MH(OPMALMU O TMALUCHTE; YaCnHble Memoodbl — CIeLH-
aJbHO-IOPUINYECKUH, FOPUINKO-TEXHUYECKUI, CPABHUTENIBHO-
npaBoBoil. [Ipuuem Bcst MeTonOIOTHYECKasi OCHOBA IIPUMEHEHA
C COOJIFOZICHUEM IIPHHIIUIIOB BCECTOPOHHOCTH, KOMIIIEKCHOCTH,
COOTBETCTBHS, CHCTEMHOCTH, ILIEJIOCTHOCTH, YTO II03BOJMIIO
00eCreynTh J0CTOBEPHOCTb MOJIYUCHHBIX PE3YJIbTaTOB M BbI-
BOJIOB.

PesynbTarsl u ux odcy:xaenue. Mexcoynapoono-npasosoe
pezynuposanue KOHYUOeHYUANLHOCU UHPOPMayuL 0 hayu-
enme

IpuHUMI  KOH(UACHIMAIBHOCTU ILIMPOKO YPEryJIHpOBaH
HOPMaMH MEXKyHapOAHOro npasa. MccienoBaHue MX HMeeT
60JIbII0C 3HAYCHHUE, TAK KAK YCTAHABIUBACT CTAHIAPTHI AJIs Ha-
LIMOHAJBHOTO IPABOBOTO PErYIMPOBAHUS, HOCKOJIBKY «IrepMe-
HEBTHUKA MEXIyHapOJHOIO IPaBa BBICTYNAET OOLIMM S3BIKOM,
KOTOPBIiT OXBaThIBACT C(Epbl BIACTH U, CICJOBATENILHO, MOXKET
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CIYXHUTbh HHCTPYMEHTOM yIpaBiieHus1 KoHpaukTamm» [21].

[Ipexne Bcero cieayer akLEHTUPOBATh BHUMAHUE HA 0OWjux
Hopmax, ONPEENAIOUIMX IPaBO Ha IPUBATHOCTh, KOTOPOE Clle-
JIyeT MOHUMaTh, KaK MPaBo HA HEMPHUKOCHOBEHHOCTb JIMYHON H
CeMEWHON XU3HU. DTO MPaBO 3aKpeIUIieTCs Ha MEKIyHApO-
HOM ypOBHE B TaKHMX JOKyMEHTax, Kak BceoOmas nexsiaparus
npas yesoBeka (CT. 12), MexxyHapoaHbIH MaKT O IPpaxIaHCKUX
U [IOJMTUYECKUX TpaBax (cT. 17). EBpomneiickue HOPMBI Takxke
JICKJIapUPYIOT 3TO NIPABO, B YACTHOCTU O HEM YIOMSHYTO B KoH-
BEHIIMH O 3aIlUTE MPaB YeJIOBEKa U OCHOBHBIX CBOOO (CT. 8-1).

Ha coBpemeHHOM 3Tare pa3BUTHS MPABOBON HAYKH W IMPaK-
THKH IIPAaBO Ha HMPUBATHOCTH OOECIICYMBACTCS 4epe3 3alluTy
MEPCOHANIBHBIX JAHHBIX, MTO3TOMY Ba)KHO BCIIOMHHUTH MEKy-
HAPOJHYI0 KOHBEHLIMIO 00 OXpaHe JIMI IPU aBTOMaTH3HPOBaH-
HON 00pabOTKe JMYHBIX JaHHBIX, JOMOTHUTEIBHBIH MPOTOKOI
k KoHBeHIMM 0 3amiure JIMI| B CBSI3U C aBTOMATU3WPOBAaHHOW
00pabOTKOM MEPCOHANBHBIX TaHHBIX OTHOCHUTEIBHO OPraHoB
HA/130pa U TpaHCTpaHUYHBIX 1MOTOKOB JaHHBIX (ETS Ne 181) n
JupextuBy 95/46 / ES 06 oxpaHe GpU3NICCKUX JIHIl B CBS3H C
00pabOTKOM MEPCOHATBHBIX JaHHBIX U O CBOOOTHOM IBIKCHUN
TaKUX JaHHBIX.

OTnenbHO HAAO BBIICIUTH CHEYUanbHbie HOPMbl, KOTOPbIE
OIPE/IeIISIIOT KOHDUICHIIMAIBEHOCTD B cepe 3ApaBOOXPAHEHHSI.
Tak, HCTOPUYCCKU CUMTACTCS, YTO MPHHIUIT KOH(PHUICHIINATb-
HOCTHU OIPEICIISIICS elle «KIATBOM ['unmokpara» kak «odermia-
HUSI COOOILECTBA, KOTOPOE MBI ONpeseisieM KaK MEAUILMHCKYIO
npodeccuro» [28]. Ha Mex1yHapOIHOM YPOBHE TOT MPUHIIHIT
(kaKk 0coObIit B chepe 3mpaBooXpaHeHuUs1) 3aKkperieH B JKeHes-
CKOIf IeKJIapaln, T1e U3JI0KSHBI TIOJIOKSHUSI KIISATBBI Oy/TynX
Bpaueii: HanpuMep, 00s13aHHOCTh Oepedb «TaiHy, KOTOPYI0 MHE
JIOBEPUJIIM, JaXke MOCJIe CMEpTH manueHTa» [8]. MexayHapon-
HBIH KOJIEKC MEAMIIUHCKON 3THKH [ 11] moaTBepani 00s53aHHOCTh
yBa)kaTh MALMEHTA U COOMIONAaTh KOH(OUICHIINATIBHOCTD B OTHO-
[ICHHH HETO.

[ecroii u3 JBeHaauaTy MPUHIMIIOB OPraHU3aLMU 3]IPaBO-
OXpaHeHUs! JUIsl 000N HAlMOHAIBLHOW CHCTEMBI 3[paBOOXpa-
HeHUs [4] TakKe yKa3bIBaeT Ha HEOOXOIMMOCTH COOIIOICHHUS
KOH(PHICHINAILHOCTH B3aUMOOTHOIIICHUN BpaJya WM MaIllMCHTA.
JIuccabonckast aekiaparys o npasax nauuenta [10] noBropser
Takoe IPaBO IALMEHTa, KOTOpoe CyOOpIMHUpPYETCs ¢ 00sI3aH-
HOCTBIO Bpada 00eCHeurTh KOH(QHUICHIHUAIBHOCTE. [IprMeya-
TEJBHO, YTO 3TOT (BTOPOI) IOKYMEHT pacIIUpseT MOHUMaHUE
uH(pOPMALIUH, HE TO/UISKAIICH OIVIacKe, yKa3blBasti O KOH(pUICH-
[UATHHOCTH MEIUIIMHCKOM U JINYHOU HH(POPMAIIMH O TAIUCHTE.

TonoxeHue 06 MCIOIB30BAaHUU KOMITBIOTEPOB B MEIMIIMHE
yCTaHABIMBAECT HOPMBI 110 3aLIMTEe HHPOPMALMU O TAIHEHTE B
YCJIOBHSIX Pa3BUTHsI TEXHUYECKOTO Iporpecca u HHGOopMaruoH-
HOW KOMITBIOTEPHOM ceTH. Takxke oTMedyaeTcs, YTO HalMOHAb-
HbIC MEIULMHCKHE AaCCOLMALUM JOJDKHBI HCIOJIB30BAaTh BCE
BO3MOYKHBIC MEpPbI ISl 00CCIICUCHUsI TAWHBI, 3aIUIIICHHOCTH H
KOH(PHICHINAILHOCTH HH(OPMAIHH, KACAIOIICHCS NX MAI[HCH-
ToB [12].

Takas MeXIyHapOIHO-IIPaBOBas MO3MLUS yCTaHABIMBACT Be-
COMBII KPUTEPUIi TSl OLIEHKH KOH(UICHIINAIbHOCTH, TOCKOIIb-
Ky HCKITIOYAeT «TUMEpOOIIM3aIHIO» ITOr0 HpaBa, MpeaoCcTaBls-
eT OOIIeCTBY BO3MOXKHOCTh Pa3BHBaTh MEIUIMHCKYIO cdepy,
MPOBOIUTH MEIUKO-OMOTIOTHYECKUE OIBIThI, AHATUTHYCCKYIO H
MOHHUTOPHHTOBYIO JIETEIBHOCTD, ONPENCISITh MyTH OOPHOBI ¢
SMUAESMHSIMH U APYTUMH MAacCOBBIMHU 3a00JICBaHUSIMH, TT0JIb30-
BaThCS JAHHBIMU TS PA3BUTHSI MUPOBOW MEIHIINHBI.

Boicummii  pyxoBozsmuii opran Bcemupnoit Opranusaunu
31paBoOXpaHeHMs, MMOHUMAsi 3HAYMMOCTb MPUHLHUIA KOH(DH-
JICHIIMAILHOCTH, TpUHsUT [ToT0KeHHE O 3aIIuTe MpaB U KOH(U-
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JeHuuanpHocTy nanuenTa [13]. Jleknapauus o HoiauTHke B 00-
Jacty obecrieueHus mpaB nanueHTa B Espone (1994) spnsercs
00I1IEeBPOTEHCKOM MPOrpaMMOii IEHCTBUI H pacCMaTPUBACTCSI
KaK 1mocobue (MHCTPYKIMS) JUIs TPAXKIAaH U MALUSHTOB O CO-
BEPILICHCTBOBAHUIO OTHOLUeHI/Iﬁ C IMPOU3BOAUTEIIAMU MCEIN-
[MHCKHX YCIYT U PYKOBOIHUTEIISIMU B chepe 3ApaBOOXPAHECHUSL.
OTOT HOKYMEHT YKa3bIBAaeT, YTO KaXKIbII UeJIOBEK UMEET IIPaBO
Ha yBa)KEHHE CBOMX TaifH. BecoMoCTh 3TOH Nekiapayu 3aKiiko-
4yaercs B TOM, YTO OHA: a) HauOoJiee MOJIHO ONPEICIISeT mnepe-
4yeHb MH(OPMALHMH, KOTOpas SBISIETCS KOHGHUICHIMAIBHOMH, —
«BCs1 HGOPMAIHS O COCTOSIHUM 3/10POBbS MTAL[MEHTA, UarHo3e,
MPOTHO3aX ¥ JICYCHUH ero 3a00JIeBaHMs, a TaKkKe Jrodast Apyras
uH(OpPMaLUs JIMYHOTO XapakTepa JODKHA COXPAHSITBCS B Ce-
KpeTe, Jaxe mocie cMepTd nanuenta» (m. 4.1); 0) comepxkur
yKa3aHue Ha 0053aTeIbHOCTh COIVIACHS TALIMEHTA Ha PACKPhITHE
nH(OPMAIIUK O HEM; B) YCTAHABINBAET BO3MOKHOCTD ITPUHSTHS
Ha HaIOHAJIbHOM 3aKOHOAATEILHOM YPOBHE MCKIIIOUCHUH pa3-
miarieHust nHbopMaru 6e3 cormacus nanueHra (. 4.2); 1) 3a-
UIMIAET JIMYHBIC JaHHbIe nanuenTa (1. 4.3) [5].

Komurer munuctpoB Cosera EBponsl B 1981 roxy npussn
nokymeHT — Ilpemnoxenue Komurera MHHHCTPOB rocynap-
CTBaM-y4aCTHHUKaM O IIpaBuWJIaX, KaCarOoLIUXCs aBTOMATU3UPO-
BaHHBIX OaHKOB MeUIIMHCKHUX AaHHBIX Ne R (81) 1, uto paciuu-
psieT cepy CyObEeKTOB, Ha KOTOPBIX JJOJKHBI PACIIPOCTPAHSTh-
Csl mpaBKJIa KOH(QUICHIMAIBHOCTH.

OT}ICHBHOFO BHUMaHUA 3aCJ'ly)KHBalOT AKThI, KaCarlIuecsa
60NPOCA KOHPUOCHYUATLHOCTIU NAYUEHMOG CO CNEeYUATbHBIM
npasoeviM Cmamycom, 4To 3aBUCUT OT COCTOSHUS 37J0POBbS
4eJIoBEeKa, ero 00JIe3HU WM Ha3HAYCHHBIX €My MEIUIIUHCKUX
npouenyp. Peus unger o takux cepax, Kak: HayuHvie meou-
yunckue uccnedoganus (npemnoxenne Komurera MUHUCTPOB
Cosera EBpomnbl rocygapcTBaM-y4acTHUKAM O MEIUIIUHCKUX
uccnegoBanusix Ha vesnoseke Ne R (90) 3 ot 1990 roga; no-
kymeHT Cosera EBpomnsl 0 3amuTe npaB U JOCTOMHCTBA 4e-
JIOBEKA B CBA3U C NMPUMCHEHHEM JOCTHKCHUN OMOJOTHH U
MeauurHbl — KOHBEHIUS O MpaBax 4esoBeKa U OMOMEeUIIMHE
[9]); neuenue unu yxoo 3a nuyamu onpedenennol 603pacmuou
epynnol (ITonoxenne BO3 o mioxoM oOpalieHny U 3amyIieH-
Hoctu nerert [14], [oHKOHrckast aekjiapanus OTHOCHTEIBHO
IUIOXOT0 OOpalleHus ¢ NOXWIbIME JiroabMu [3], Jlexnapanus
o npoekre «l'eHom yenoBeka» [6], mpennoxenue Komurera
MuHUCTpoB CoBera EBpoIbl rocymapcrBaM-y4acTHUKAM I10
npeHaTaanOMy FeHeTI/I'-leCKOMy CKpI/IHl/IHFy, npeHaTaanOi«i
FeHCTI/I‘leCKOﬁ JAUArHOCTHUKE H CBfl3aHHOMy C OTUM TI'CHCTHU-
yeckoMy koHcynbTupoBaHuto Ne R (90) 13 ot 1990 rona);
MEJIUIMHCKHUE YCIYr'H ¢ ydyeToM Buja 3abonepanus ([lekna-
pauust BceMupHON MeIMIIMHCKOM acCOLMAMKU O TPUHITUIIAX
BpaucOHOW MOMOIIM B CIOPTUBHON MenuinHe; Pezomrorus
Cosera EBpomnbl 0 mpuBeleHUU B COOTBETCTBHUE 3aKOHOIA-
TEJNBCTB TOCYIAPCTB-YYaCTHUKOB IO BOIPOCAM H3BATHS,
IepecajKky U TPaHCIUIAHTALMU MaTepHaloB OpraHu3Ma 4esno-
Beka Ne (78) [15], Bpemennoe nonoxenue o CIIMe [16],
TaBaiickas nexnapauus 1I, BeimanHas BcemupHoil ncuxua-
TpUuyecKor accouuanueit [2]).

Ipusnaku konghuoenyuanvrocmu 6 cghepe 30pasooxpanenus

JInist mOHMMaHUsI CYIHOCTH IpaBa Ha KOH(GUIACHINAIBHOCTh
ManyeHTa BbIACIIUM HpaBOByI'O puponay, yKaSbIBalOLI_Iy}O HMCH-
HO Ha 3TO SIBJICHUE.

B nepByto ouepenb CyIIHOCTb SBJICHUSI CBOAUTCS K PEKUMY
KOH(HICHINATBHOCTH MHPOPMALMH O TALUEHTE, YTO 3aKJIIoYa-
eTcsl B ee HepasIIalleHuH JirodoMy TpetbeMy Juiy. TpebGosa-
HHS HE pasniamarh HHPOPMAIHIO He COOMIOAAI0T OOJIBIINHCTBO
MEMIMHCKUX paboTHUKOB. COINIACHO MOCIEIHUM HCCIIe0Ba-
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HUSIM CIICLMAJIMCTOB B cepe MeJULIMHBI OOHAPYKEHA BBICOKAS
CTENeHb NOTEHIUAIBHBIX HAPYIICHUH KOH(OUICHIIMATBHOCTH B
Wurepuere. Pe3ynbrarsl aHann3a TakoBbI: K MEAMIIMHCKUAM pa-
6oTHHKaM (n=656), KOTOpPBIE PACKPBIBAIN HHPOPMALHIO O APY-
rux, oTHocuiuch 486 Bpaueii (74,1%) u 98 mencecrep (14,9%).
MenunuHckie pabOTHUKH, KOTOPBIC ICIHIUCh UCTOPUAMH 00
yXOJie 3a MallUEHTaMH, PaCKPbIIM BpEMEHHbIC paMKH B 95 TBU-
Tax (95/754, uro cocrasnser 12,6%) U BKIOUWIN UMEHA Ta-
ueHToB B 15 tBUTOB (15/754, uto cootBercTByeT 2,0%) [20].

Wudopmanusi, Kacaromascst JIOObIX JIMUHBIX TaHHBIX O JIHY-
HOCTH, COCTOSIHHM €€ 3/I0pOBbs, Jaxe (akre oOpaiieHus B
MEMIMHCKOE YYPEXKJCHUE, T'CHETHYSCKHX OCOOCHHOCTSIX H
MHOTOM JPYIOM, SIBJISIETCSl BOKHOM Ul maiueHTa. Pasriarie-
HHE Takoil HMH(OpPMAIMU METUIMHCKOMY PabOTHHKY IPOUC-
XOAMT MPHU JOOPOBOJILHOM COIVIACHH MAIMEHTA U B U3BECTHOM
CTENEeHU 00YCIIOBJICHO HEOOXOJMMOCTHIO MAKCHMAJIbHOTO BCe-
CTOPOHHEr0 MH(GOPMHUPOBAHHS Ul YCTAHOBICHUS IPABUIIBHO-
ro MarHo3a. Yka3saHHoe NpeyCMaTpHUBaeT TAKKe JOBEPUMBBIC,
0CcoOBbIe MOpaJIbHbIE OTHOIICHHS MEXAY CTOpOHaMu. B To ke
BpeMsl [IPaBOBOIl CTATyC MPUHLMUINA KOHPUICHIHAIEHOCTH CO-
CTOHUT B TOM, YTO IPABOBBIC HOPMBI 3AIIMINAIOT MALUEHTA OT
HENPaBOMEPHBIX ACHCTBUI CO CTOPOHBI MEAUIMHCKUX paloT-
HHKOB, 3alpeliasi UM paclpoCTpaHsTh B J1I000i popme naHHbIC
0 marueHTe 0e3 ero pasperieHus. 31ech BaXKHO OTMETUTb, YTO
CIMHCTBEHHBIM HIEPBUYHBIM CYOBEKTOM, 00JIaIAIONIMM [IPABOM
Ha yKa3aHHYI0 HH(OPMAIHMIO, SBIISIETCS CaM TTal[UeHT.

O0BEeKTOM KOH(DHMICHIHATBHOCTH SIBJISCTCS MEPCOHUBH-
LUPOBAHHO 3HauYMMas Ul MalueHTa WHdopMauus, pasria-
HIEHHE KOTOPOH MPHUBEIET K €ro 3HaYUTEIbHBIM MOPAJIbHBIM
CTpaJaHusIM.

BaxHO mpenoTBpaTHTh Ciydau BO3MOXKHOTO yiepba maiu-
€HTY, €r0 POACTBEHHUKAM, TPETHHM JIMIAM B Pe3yibTare pas-
[JIAIICHUS CBE/ICHUIT O COCTOSIHUM 3/I0POBbs YeJIOBEKa, ero 00-
CJICIOBAaHUY WM JieueHHnHu. «MeaumuHekas cturma (IogpooHo
ONMCaHa COBOKYIHOCTb HPH3HAKOB OOJIE3HH, YTO MO3BOJISET
OIBITHOMY Bpady yCTaHOBHUTH JUArHO3 10 HPOBEICHUS [CTallb-
HOTO 00CCI0BaHUS — A6/m.) NHOTAA BOCTIPHHUMACTCS JIFOIbMH
KaK AMCKPUMHUHALMS, HAIIPABICHHAs] HA HUX WJIH JIPYTHX, U CBSI-
3aHa C yXyAIICHHeM KauecTBa KHU3HH, ACHCTBHEM I10OIy4aeMbIX
JIEKapCTB, HEA/ICKBATHON CaMOOLICHKOM M YXY/IIICHUEM JieTpec-
cum» [25].

VueHble 00palaloT Takke BHUMaHUE Ha HEOOXOIMMOCTh pa3-
JesieHus KOH(UICHIINAIbHONH HHOPMAIMU Ha OTACIbHBIC Ka-
TEropuH, KaK 9TO CJIeJIaHO B €BPOIEHICKOM 3aKOHO/IATENILCTBE 110
KPUTEPHUIO «4yBCTBUTEIBHOCTHY. DTO, B YACTHOCTH: a) AaHHBIC
obrmrero xapakrepa (paMuius, UMs, 1ata U MECTO POXKICHHUS,
IPaXJAHCTBO, MECTO JKUTENbCTBA) U O) JIMYHbIC (3HAUYMMBIC)
HEePCOHAIBHBIC JIAHHBIC (JAHHBIE O COCTOSIHUM (PM3MYECKOTO M
HCHXUYECKOTO 3/I0POBbSI, ITHUYECKAs IPUHAIICKHOCTh, Paco-
Basl MPUHAJIOKHOCTb, OTHOIICHNE K PEJUTUH, MOJIUTHYSCKHE
B3IVIS/IBL, MICHTH(HUKALIMOHHBIE KOJIbI 1M OQHKOBCKHE HOMepa,
OTIEYATKU MaJbLEB, HAJIOTOBBIN CTATYC, JaHHBIC O CYyIUMOCTH,
KpeIUTHAasi UCTOPUS, CeKCyallbHas *KU3Hb U T.IL.)» [1, c. 58]. 3a-
npemiaercs cOop, XpaHeHHe, UCIIOIb30BaHKE U Iiepenaya 0e3 co-
riacusi cyObeKTa JaHHBIX KIMEHHO 3HaYMMBbIX, 8 HE BCEX Mepco-
HaJIbHBIX JaHHBIX. [109TOMY TOJILKO BTOpast KATEropusi, KOTopast
SIBJISICTCSI OCOOCHHO «YYBCTBUTEIBHOM» JIsI TAL[MEHTA, HOJIe-
JKUT YCUJICHHOH 3allliTe U ONpeesieTcs] KOH(UAeHINaIbHOM.
Taxoli HoxX0/ CYUTaeM YMECTHBIM U JOCTOIHBIM UMILJIEMEHTA-
[IUU B JICHCTBYIOIIEE HALIMOHAILHOE 3aKOHOAATENbCTBO. K mpu-
mepy, B pettenun ECITY «Z npotuB @UHISHANNY YKa3aHO, YTO
pa3mialieHne TaKuX JaHHbIX MOXKET 3HAUUTENILHO ITOBIMATH Ha
YaCTHYIO U CEMEHHYIO KU3Hb JIUIIA, €0 COLMANIBHBINA CTaTyC U
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3aHATOCTb, IOJBEPras TAKOE JIULIO [1030PYy U PUCKY OBITH U3roeM
B oO1iecTBe. Takxke 13-3a 9TOrO JIMLIO MOXKET HE JKeJlaTh y3HaTh
0 CBOEM JMarHo3e M HOJIyYUTbh CBOCBPEMEHHYIO M KaueCTBEH-
HYIO MEIUIIMHCKYO TIOMOIb, B PE3YJIBTATE YEr0 MOTYT, CKaXKEM,
HHBEJIMPOBATHCSI BCE Te NPOGHIAKTHYECKHE MEpbI, KOTOpbIe
IPUHUMAET 00IIeCTBO, YTOOBI MPEIOTBPATUTH MAHEMHIO.

Kpome storo, pasmiamieHie HHOOPMAIIUH O MAIIMCHTE MOXET
NPUBECTH K COIMAJIBLHOW CTUIMATHU3alUK JMLa (YTO B COBpE-
MEHHOH HayKe 03Ha4aeT MPOLeCcC COLUAIBLHOIO BBIACICHUS Ye-
JIOBeKa Ha OCHOBE OE30CHOBATEIILHOTO aCCOLMUPOBAHUS (aKTa
€ro NPUHAAIECKHOCTH K KOHKPETHON COLMAIbHOI rpymie ¢ Ha-
JMYHMEM y Hee Ompe/ieeHHON (00BIYHO OTPHLIATEILHON) XapakK-
TepucTUkn). CTUrMaTanus B COLMyMe IPOUCXOAUT HE TOJIBKO B
OTHOIICHUH OOJIbHBIX, HO U YWICHOB UX ceMeil. MTak, pasmarire-
HHME KOH(QHMICHIMAILHOCTH BBI3BIBAET MOpAJbHBIC CTPaJaHMs
HE TOJIBKO TALMEHTA, HO U OJIM3KUX eMy JIFO[eH.

CrnenyeT akLEHTUPOBAaTh BHUMAaHKUE HA 3HAYUTEIILHOM Kpyre
CyOBEKTOB, KOTOPbIE JODKHBI COOMIONATh MpaBuiia KOH(UICH-
uanabHOCTU. [IOHATHO, YTO KOppEeCIOHAUPYIOLIas 00S3aHHOCTD
COXpaHEHHs TalHbl KacaeTcsi MEAMUMHCKUX paboTHHKoB. Ho
COBPEMEHHOE IIPaBO pACLIMPSET TaKOE TOJIKOBaHHE. DTO 00-
YCIJIOBJICHO BO3MOJKHOCTBIO JIOCTYIla MHOTUX CYOBEKTOB K HMH-
(dhopmaruu B chepe 3ApaBOOXPAHCHHUS.

HccnenoBateny BBIIENAIOT TaKue TPYyNIbl CyOBEKTOB, KO-
TOpbIE MOTYT IMOJYYUTh KOH(PUACHUUAIBHYIO HH(POPMALHIO
¥ JIOJDKHBI COOJIIOAATh MPHUHIMI ee HepasmiameHus: «1) me-
JULMHCKHE PA0OTHUKH, BBINOJIHSIOUIME TOJIBKO JieueOHbIC
¢GyHKIMY; 2) MEIUIUHCKHE PAOOTHHKHU, KOTOPHIE COCIUHSIOT
nevyeOHble QYHKIUY C aAMHUHUCTPATUBHBIMU; 3) MEIULIUHCKUE
PpabOTHHUKH, BBINOJIHSIOIINE TOJIBKO aAMHUHUCTPATUBHbIC (QyHK-
1Mu; 4) MPeACTaBUTENN BCIIOMOIaTENbHBIX CIYKO Je4eOHBIX
YUPEKACHUH; 5) CTYACHTBHI MEULIMHCKUX Y4eOHbBIX 3aBEICHUI;
6) paOOTHHUKH CUCTEMBbI 0053aTEIBHOTO U JOOPOBOIBHOTO MEIU-
IIMHCKOTO CTPaxoBaHUs; 7) pabOTHHUKH MPaBOOXPAHUTEIBHBIX,
KOHTPOJIMPYIOIUX M HaI30pHBIX OpraHoB» [18].

B nenom comnamasick ¢ IpUBEICHHBIM MEPEUHEM, CUHTAEM
HY)KHBIM €0 pacIIMpHTh, 0OpAaTHB BHHMAHUE Ha CIEAYIOIIHE
MOMEHTBI:

— IpaBO HAa 3aHATHE MEIULIMHCKOW IESATEIbHOCTBIO MMEIOT
TaKue KaTeropyuu JIML, KaK CIEHaIUCThl B 00JIaCTU MEIULIMHBI
U LIEJIUTENIU, KOTOPhIE B YCTAHOBJIECHHOM IOPSAIKE MOIYYHIN
«cIIeMaIbHOE pa3peIIeHHe» Ha IPABO 3aHATUS IEATCIIbHOCTBIO
B 00J1aCTH HAPOIHOU MEIAMIIMHBI. B MPHBEICHHOM BBIIIC MIEpey-
HE IOCJICHUE HE YIIOMHUHAIOTCS, XOTS MAalUEHT TaKXkKe MPSIMO
JIOBEpsET UM TaiHbI CBOCH KU3HU U IPYTyIO JONOTHUTEIbHYIO
nH(bOPMALHIO;

— (apmaneBTHUECKHE PAOOTHUKM TaKXKe MOTYT HOJIYYHUTbH
CBEJICHMS O MAaLMEHTE, ero JUarHo3e U crnocobax jeyeHus. ITo
MOXeET OBbITh NEPEAHO MPSAMO (HEITOCPEACTBEHHOE COOOIIECHHE)
WIM KOCBEHHO (IIyTeM NpHOOpeTeHHsT HEOOXOAMMBIX JeKap-
CTBEHHBIX cpencTB). [loaToMy cumTaem, 4TO Takue KaTeropuu
JIML[ TAK)KE SIBISTIOTCS CYObeKTaMU KOH(GUACHINATBHOCTH;

— Ha 3aKOHOJATEJIbHOM YPOBHE OIpEIENICH epeyeHb CIeIU-
aJIbHOCTEH, KOTOPbIE IOJKHBI MMETh JMYHbIE MEAULMHCKUE
KHIDKKH, XpaHsIIUecs M0 MecTy paboTbl B COOTBETCTBHHU C
CaHUTApHBIM 3aKOHOIATENILCTBOM, €CJIM padoTa COTPYIHUKOB
cBsi3aHa ¢ o0cmy)xuBaHueM HaceneHusi. OHu moaarTcest paboTo-
JIATEII0, KOTOPBIN HE UMEET 00SI3aHHOCTH COOTFOICHUS KOH(U-
JEHIMAIBHOCTH YKa3aHHOW HH(pOPMALIUH;

— OTHOCHTEJIBHO CTpaxoBaTesiell MOJKHO MPUMEHUTh yKa3aH-
Hble 3aMeuanus. [lo qorosopy cTpaxoBaHMs 340pOBbs Ha CIy-
4aii 00JIe3HH, CTPaxoBaTeNb JODKEH COOOLIMTH MH(POPMALHIO
0 COCTOSHMU CBOETO 3/10pOBbs CTPAXOBILUKY, IIPU 3TOM peyb
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urer 000 BCeX HM3BECTHBIX CTPAxXOBATENIO0 OOCTOATENbCTBAX,
UMEIOLIMX CYILECTBEHHOE 3HAYCHUE IJISI OLEHKH CTPAXOBOIO
pucka. A. YabaH cuMTaet, U ¢ HEH CIEoyeT COIIACUTHCS, YTO
Takas (GOPMYIHPOBKA SIBISICTCS CIHIIKOM IIMPOKOH W MOXET
HapylIaTh NpaBo Juia. Tak, FreHeTUYeckue JaHHbIC JIMIA MO-
ryT OBITh M3BECTHBI CTPAXOBATENIO; TAKHE CBEICHUS, KOHEUHO,
00JIer4aroT OLEHKY CTPaXOBIIMKOM CTPAaxOBOTO PHUCKA, BEIb
TEXHUYECKUH U MEIUIMHCKUN IMPOIPEecC CErojHs IO3BOJISIET,
UCIIONB3Ysl UHPOPMALIMIO O FEHETHYSCKHUX JIAHHBIX MAlUeHTa,
Jles1aTh  ONPEAETICHHOE MOJCIUPOBAaHHE U IPOTHO3MPOBAHUE
3aboneBanus nanueHta. OIHAKO Ha 3aKOHOAATEIbHOM YpPOBHE
JIOJDKHO OBITh YCT@HOBIICHO SKCIUIMIMUTHOE OrPaHHYCHHUE I10
cOopy Takod MH(GOPMALUM CTPAXOBIIMKAMH, BEIb TCHETHUE-
CKHE JIaHHBIE YeJoBeKa UMEIOT 0co0blit craryc [17]. BaxHo u
TO, YTO CTPAaxOBIIUKH, TPOBEPsiss MHMOPMALINIO, MOTYT 00pa-
IAThCST K MEJULMHCKUM PabOTHUKAM, KOTOPbIE 3aKOHOATEIb-
HO HE UMEIOT IIpaBa MPe0CTaBIsTh HHPOPMALIMIO O COCTOSIHUM
3/I0pOBbS MAIMEeHTa 0e3 ero paspeuieHus. bosbiioe 3HaueHUe
UrpaeT ypoBeHb MPAaBOBBIX 3HAHUH Bpaueil 0 KOH(pHICHINATb-
HOCTH JUIsL TOTO, YTOOBI CO CTOPOHBI CTPAXOBIIMKOB MJIH Tpe-
TBUX CTOPOH OHHU He ObUTH BBEJCHBI B 3201y K/ICHHUE.

Hapymienne koH(PUICHIIMATBHOCTH HH(POPMAIIUH  MOXKET
OBITH CBSI3aHO C OCOOBIM IIPABOBBIM IIOJIOKCHHEM IallMeHTa.
Borpocsl 0 npaBe Ha IPUBAaTHOCTb M KOH(GHICHIMAIBHOCTS Ia-
[IMEHTOB, HAXOMSIIUXCS MO/ CTPAYKeH MUTPALIMOHHON CITYXKOBbI,
KacaroTCs TAKXKe 3aJeprKaHHbIX, HAXOMSLIUXCS MO/ CTPaKeH 1o
IpyruM Borpocam. [IpHCyTCTBHE MUIPAlMOHHBIX CIIyKalux
WIH JINL, COAEPIKAIIMXCS IO CTpaked BO BpeMsl MEIUIIMHCKO-
ro OCMOTpa 3aJeP’KaHHBIX, SBJSETCS HapylIeHHWEeM IIpaBa Ha
YaCTHYIO JKU3Hb 3aJCP)KaHHbIX, [IPH YCJIOBHH, YTO MALMEHT HE
SIBIISICTCS] OYEBUJIHOM yrpo3oit /st obuiectBenHoctu [23]. Ox-
HAKO, €CJIH €CTh HEOOXOIMMOCTh OXPaHbl OOLIECTBEHHOTO I10-
PAZAKa, )KU3HU MEAULMHCKOTO IIEPCOHANA U T.J., y4aCTHE TaKUX
JIOJDKHOCTHBIX JIUL] OPraHOB MyOINYHOM BIACTH SIBISIETCSI HEOO-
xoauMbIM. Ha 3aKoHO#aTebHOM ypOBHE Hapsidy ¢ 9TUM HE0O-
XOJIMMO OIPEICNIUTh UX OOS3aHHOCTh COXPAHHOCTH 3HAYUMOM
(4yBCTBUTENBHOI) MEIMIIMHCKOI HH(OPMALIUK O TALIUEHTE.

OOpatuM BHMMAaHHE elle Ha OHY IPOOJIeMy CEKPETHOCTH
— coxpaHeHHe KOH(QUICHIHAIbHOI HHPOPMAIIMU Ha 3JIEKTPOH-
HBIX HOCUTEJSIX. DJIEKTPOHHBIM peecTp MalUeHTOB — 3TO €lu-
Hasi rocylapcTBeHHas MH(pOpPMAIMOHHAs cucteMa cOopa, pe-
TUCTPALMHU, HAKOIUICHHUS CBEJCHHUI O MAlUeHTE M MOJyYCHHOM
MeIULIMHCKON romoity. Mcnonb3oBaHre TEXHUYECKUX CPEIICTB
MOKET BBI3BaTh MPOOJIEMbl B chepe KOH(PUICHIIMATLHOCTH.
[paBoBas moiuTHKA B cepe nepcoHnPUIMPOBAHHBIX HHDOP-
MAI[OHHBIX JIAaHHBIX JOJDKHA YUECTh Pa3JIMYHbIC BHI30BBI.

Kak yka3pIBaloT McclieqoBarei, KpuTHueckas nHpacTpyk-
Typa OOJBHULIBI UMEET YETKUH BEKTOP YIpo3bl U3-3a 3aBUCUMO-
CTH OT YCTapeBIIETO MPOrpaMMHOI0 00ECIIeYeHNsI; OTPOMHOIO
YPOBHsI B3aWMOCBSI3aHHBIX MEAMLMHCKUAX H3ICINIl; HCIOb-
30BaHMsl HECKOJIbKMX 3aKa3HbIX IPOTrpaMM M OJIEKTPOHHBIX
YCTPOICTB (HanpuMep, HOyTOYKH M IEPCOHATIbHbBIC KOMIIBIOTE-
PBbI), UTO YaCTO UCIIOJIB3YETCsl MHOTUMH IOJIb30BaTesiMu. B Be-
JTMKOOPUTAHUY B HACTOSILIEE BPeMsl OOJIBHULIBI MOICPHU3UPYIOT
B HAIIPaBJICHUM HCIIOJIb30BAHMS JJICKTPOHHBIX CHUCTEM yuera
MAlMEHTOB. JTa CUCTEMa TpaHCHOPMHUPYET TPAIUIIHOHHBIC Oy-
Ma)kKHBIE 3alKCH, obecrieunBas oosiee dGPHEKTUBHBINA JOCTYI K
pe3ysbTaTaM TEeCTUPOBAHUS MAMEHTOB U JeTaisiM o0Iel me-
JUIMHCKOM nmomoIu. bymaxxHble 3anucu 0oJblie He XpaHITCs y
KpOBaTeH MallMeHTOB, a JOCTYIHbI Yepe3 JIEKTPOHHBIE YCTPOM-
CTBa Ui HEMOCPEACTBEHHOIO BBO/IAa JaHHbIX. KpaiiHe BakHO,
4TOOBI OONBHMIIBI HOICPKUBAIHM JOBEpHE MALMEHTOB U 00e-
CIIEUMBAJIM COOJIIOJICHUE TPHHIIMIIOB LIEIOCTHOCTH, AOCTYITHO-
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CTH ¥ KOHPHUICHIIHAIHLHOCTH HHOOPMAIIMOHHON 0€30MacHOCTH
IIpU BHEAPEHUU CUCTEM [24].

B coBpemenHOl 3apyOexHOH JHMTEpaType TakKe AeiaeTcs
akieHT Ha ator npobieme. Tak, E. Baena u [Ix. Taceynac yka-
3bIBAIOT, YTO BEACHHUEC DJICKTPOHHBIX MEIUILTUHCKUX 3al'll/ICel\;l cTa-
HOBHUTCSI CTaHJapPTHON MPaKTHKOU B cepe 3IpaBOOXpaHCHUSI.
3TO HeOLleHI/IMHﬁ UCTOYHHUK JTaHHBIX, KOTOPBIC MOXHO JIET'KO
HaxoAuTh IJIA Pas3/IMYHbIX HAYYHBIX Heﬂeﬁ. Cerom—m 3THU JaH-
HbIE HEJJOCTATOYHO UCIIOJNB3YIOTCS B HCCIICOBAHUSIX U IIPAKTH-
Ke 3][paBOOXPAHEHHs 110 CPABHEHHIO C TEM, YTO OHHU CIIOCOOHBI
HOJYy4YHTh. J{JIs ATOr0 MpeAnararTcsi pa3inuHbIe ONpaBIaHUs,
HO Hanboliee LUTUPYEMBIM SIBIISICTCS] KOH(UICHIINAIBHOCTE. B
3aBUCHMOCTH OT 3a1poca, KOTOPBI OTHOCUTCS K JIaHHBIM, OTBe-
Thl MOT'YT COACPKaTb 3aKOHOMEPHOCTH, IMOBEACHUEC, PUCKU JIs
310pPOBbs B OTHOIICHNU KOHKPETHBIX JIML WJIK I'PYIIIL. C)le.]'laTb
3Ty MH(OPMAIHIO JOCTYITHOM I TPEThUX CTOPOH HEOOXOIU-
MO: Il HAy4YHBIX leCTPI)KeHVIﬁ, JAPYrux 3aKOHHBIX MHTEPECOB
mrofei, i obuel nose3sl [29]. Ho BO3MOXHBI U 3110y1I0Tpe-
OJ1eHMs, KOTOpBIE OyIyT MMETh OCTPbhIC U IPOJOJDKUTEIIBHBIC
HOCJIE/ICTBUSL.

Jlnis perienus Takol KOJUIM3UU HeKoTopble yueHsle (Mann S.
Porsdam, Julian Savulescu, Barbara J. Sahakian) mo 3ampocy
KOMHUTETOB [0 HAyYHO-HCCIIEIOBATENILCKON ITHKE TPEIAIOKHIIH
10 YMOJIYaHUIO NPEAOCTABIATH ):[OCTyl'[ K MUHHUMaJIBbHO PUCKO-
BaHHOMY HCIIOJIb30BAHHIO JaHHBIX O MAalMeHTax 0e3 HeoOXou-
MOCTHU UX COIIaCHA U MIUTEJIbHBIX MEXaHW3MOB aBTOpU3allUuH,
MOCKOJIbKY OT 3a/Iep)KeK, CBSI3aHHBIX C ATHYECKHM ITPOCMOTPOM,
MIOPOIi 3aBUCHUT KU3HB MaLuenTa [27].

Ipu ompenenennn odbema MHGOPMALUHM OIHUM M3 KpHUTe-
pHEB SIBISICTCS €€ HEOOXOAMMOCTh (IIEHHOCTD) IS JIeueOHOTO
nporecca. [ 3pPeKTUBHOTO JIeueHNUs MEITUIIMHCKUIE padoT-
HUK, 110 HAIlIEeMy MHCHHIO, TOJDKCH OBbITh POUH(GOPMUPOBAH O
CJISYIOIIEM: a) MepCOHANBHbBIC JAHHBIC MAlUeHTa, 0COOCHHO
BO3PACT, 1OJ U T.J.; 0) MEIULMHCKUE JJAaHHBIC, OXBATHIBAIOII[HE
)KaJI00bl, AMArHO3bI M APYTYI0 HHPOPMALMIO O COCTOSIHUM 3710~
POBBSI; B) AaHHBIE O HACJEACTBEHHOCTH, OOJIE3HSIX WICHOB Ce-
MbH 1 OJIU3KHX JIIONEH; T') CBEACHHUS O COLIMAIBHOM OKPYKEHHH,
06pa3€ KU3HU, TIEPCIKUBAHUAX, SMOLIHUOHAJIbBHOM COCTOAHWUU U
MHOTOM JIPyTOM, KacaeMOM 4acTHOI! JKNU3HHM JIULIA.

[IpeameToM KOHGUICHIIUATEHOCTH TODKHBI OBITh CBEACHUS
o: (axre oOpalleHns] B MEIULIUHCKOE yUpeKACHHE; OOole3HH
WU AUAarHo3e; METodax JICHCHHUSA W HUX pE3yibTarax; MHTUMHBIX
acniekTax (IMOpPOKH, CKJIOHHOCTH, IMPHUBBIYKH, TPEATNOUTCHHS,
BEPOBaHUs, OTHOLICHHS), & TAKXKE O CeMbe, OJIM3KOM OKpYKe-
HuU. Takoil nepeueHb MOXKET BapbUPOBATHCS B 3aBUCUMOCTH OT
0COOEHHOCTEH OTHOLICHUH, BO3HUKAIOIIUX MEXIY MalEeHTOM
U MEUIIMHCKUM PabOTHUKOM.

Criennann3upoBaHHOE HAIMOHAIBHOE 3aKOHOJATEIbCTBO B
cdepe 31paBOOXpaHEHUs HE OIpe/esseT CPOKa, B TEUCHHE KO-
TOPOro MEAMIMHCKHUI paOOTHUK WIIM HHOE JIUIIO, KOTOPOE BIIa-
JieeT KoH(GUICHIIHATBHOM HH(pOpMAILIKEH, TOKHBI XPAHUTD 3TH
JaHHble. MeXTyHapOoIHOE 3aKOHOATENILCTBO B 3TOM BOIPOCE
Oosiee ueTkoe. B HeM yka3bIBaeThCsl, UTO TaKUE JAHHBIE UMEIOT
XapakTep CeKPETHOCTH JaXKe mocie cMepTH nauuenTa (YKenes-
ckast nexnapanus (1948), Jleknapauus o NMOJIUTHKE B 00JIacTu
obecrnieueHus npas naryenta B EBporne (1994).

Ortuueckuil kogexe Bpada Yipaunsl oT 2009 ropa ykasbIBaer,
4TO «Bpay U ):(pyFI/IC JIMna, y'-laCTByI'OIJ_U/le B OKa3aHUU MCIUIIUH-
CKOH IOMOIIH, 00S3aHbI XPaHUTh BPAueOHYI0 TalHy Haxe Io-
CJIe CMEPTH MAlNCHTa, KaK 1 (hakT 0OpaIeHHs 3a MEIUIIMHCKOM
MIOMOIIBIO, TIPH OTCYTCTBMM HHOTO PACHOPSKEHUs! OOIBHOTO,
WM €CJIM 3TO 3a00JIeBaHIE HE YIPOXKACT ero OIM3KUM U 00IIIe-
cTBY» [7].
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Takoli moaXom cuuTacM HauOoiee MPUEMIICMbIM BBHIY He-
CKOJIbKMX aCHeKTOB. Bo-IepBbIX, yka3zaHHOE 00ECIEYUT BO3-
MOXKHOCTh HaJIaJUTh 0CO00E J0OBEpHE MEXIYy BpadoM M Ia-
[IUEHTOM, €CJIM MOCJIEAHUN OyJeT MOHUMATh, YTO JaxKe IOoCie
€ro CMepTH YacTHYIO MH(POPMALMIO O HEM He pasmiacsaT. Bo-
BTOPBIX, TO JIACT LIAHC «COXPAHUThH TOOPYIO aMsTh» 00 ymep-
meM. B-TpeTbux, KOH(HICHIMAIBHBIC [aHHbIE O MAILHECHTE
HE CMOTYT HEraTMBHO IOBJMSTH Ha HACIICIHUKOB, CEMBIO HJIH
OMIU3KOE OKpYKEHHUE.

BeiBon. [{nsi obecnieueHus, rapaHTHPOBAHKS U PealU3aLUK
npapa MaryeHTa Ha KOH(QHUICHIMAIBHOCTE B cepe 3ApaBooX-
paHeHUs] OYEHb Ba)KHO NMPABUJIBHO TPAKTOBATH CAMO IOHSTHE
«KOH(HACHINATBHOCTEY. DTOMY CIIOCOOCTBYET YEeTKasi CUCTe-
MaTH3alMsi OCHOBHBIX OTJIMYUTEIBHBIX MPH3HAKOB MPUHIIUIIA
KOH(MICHIIMATIBHOCTH, K KOTOPBIM IpE/UlaraéM OTHECTH Clie-
ayronye: a) KoHduaeHIra bpHas nHdopManys uMeer 0oJIbIIoe
3HAYEHHE [UIS AlleHTa B KOHTEKCTE COXPAHEHUsI UM COOCTBEH-
HOTO JIOCTOMHCTBA; 0) KOH(UACHIMATbHAS HHPOPMAIIHS COIep-
JKUT JaHHBIC HE TOJBKO MEAMIMHCKOTO, HO W MHOTO JINYHOIO
XapakTepa; B) OrpaHHYCHHE MPUHIHUNA KOH()UICHINAIBHOCTH
BO3MO)KHO TOJIBKO C Pa3pellIeHUs] CaMoro IalMeHTa Ml B HUC-
KJTIOUUTENBHBIX CIIydasx — JUIsi oOecredeHust 0OIeCTBEHHBIX
HUHTEPECOB, COXPAHEHUSI U CIIACCHUSI KU3HH U 370POBBSI APYTUX
JIML WJIM HEMOCPEACTBEHHO IMAlMEHTa; I') HAlMOHAJIbHBIE TO-
CyapcTBa JIOJDKHBI IPUACPIKUBATHCS YCIOBUI M MpPaBHII KOH-
(UICHIMANTBHOCTH, KOTOPBIE JOJDKHBI OBITh YCTQHOBICHBI Ha
3aKOHO/IATEIILHOM YPOBHE; T') 00SI3aHHOCTh COXPAaHCHUS KOH(H-
JCHIMALHON MH(POPMAIMU JODKHA MPUMEHSTHCS K IIHPOKOM
KaTeropuu CyObeKTOB (HE TOJIBKO OTHOCHTEIBHO METHUIIMHCKOTO
HepcoHaa).

B yacTHOCTH, CIIMCOK CYOBEKTOB, HA KOTOPBIX JIOJDKHO OBITH
pacnpocTpaHeHo TpeboBaHUE COOMOICHUS KOH(DHUICHIIMATb-
HOCTH, 11eJIeCO00pa3HO JOMOIHHUTh TAaKUMHU KaTETOPHSIMH, KaK
uenutend (B T.4. U3 chepbl HAPOIHON / HETPAAUIIHOHHON Me-
JMILIHBI), hapMalieBTHYecKie paboTHUKH, paboToaresu (kaca-
eTCsl YUPEXKICHHH, IJIe JINYHbIE MEJULMHCKIE KHIKKHA padoT-
HHUKOB XPaHATCS 110 MECTy paboThl), CTPAXOBIIMKH, CIy)Kall[1e
OpraHoB 00ecCIIeUYeHHMs [TPABOIOPSIKA, HCIOIHEHHS HaKa3aHUH
U MHUTPALMOHHOMN CITYKObI, paOOTHHKH KOMITBIOTEPHBIX CITYXO,
UMEIOIIUX JOCTYI K KOH(QHUICHIHAIFHO YyBCTBHTEIBHOW HMH-
(opmariu o marueHre.

[Ipu stoM ompeaensrouMu  (akTopaMu KOH(PHICHIHAb-
HOCTH B cepe 31paBOOXPAHEHUs CIIeLyeT CUUTATh TO, YTO, BO-
HEPBBIX, TOT NPHHIMIT PEATU3YETCs B PeXKUME HepacupocTpa-
HEeHUsT MHQOpPMALUU JTI000MY TpeThbeMy JIMILY, a MHPOPMALHs
pasmiamaeTcst TOJIbKO MPH T0OPOBOILHOM COIVIACHU MAIMEHTA,
BO-BTOPBIX, 00BEKTOM KOH(UACHINAIBHOCTH SIBIISIETCS [IEPCO-
HU(DULINPOBAHO-UyBCTBUTENIbHAST HH(OPMALUS JIsl HallHeH-
Ta, pasnialieHHe KOTOPOH MOKET MPUBECTH K 3HAYUTEIBHBIM
MOpAJIbHBIM CTpaJaHusM (HEMOCPEICTBEHHO €ro WM POJIHBIX
WM ONM3KHX JIML); B-TPEThUX, NPAaBUII KOH(DUICHINATIBHOCTH
JIOJDKEH TPUACPKUBATHCS 3HAYUTEIBHO OOJee IMHUPOKUIA Kpyr
CyOBEKTOB, YEM 3aKPEIJICHO 3aKOHOJATEIBHO (HE TOJIBKO MEJH-
[IMHCKHE PaOOTHUKH); B-4ETBEPTHIX, IPEIMET KOH(PHICHIIHAIIb-
HOT HH(POPMALIUH CTPYKTYPHO SIBIISIETCSI MHOTOKOMITOHEHTHBIM;
B-ISITBIX, CPOK COXpaHEHHs KOH(uAeHIMaIbHOCTH HH(OpMa-
I[IMH O MALUEeHTE HEe I0JDKEH HMETh BPEMEHHBIX [PaHHUILL.
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SUMMARY

PATIENT’S RIGHT TO PRIVACY IN THE HEALTH CARE SECTOR

'Balynska O., *Teremetskyi V., *Zharovska 1., ‘Shchyrba M., Novytska N.

ILviv State University of Internal Affairs, *West Ukrainian National University, Ternopil; *National University “Lviv Polytechnic”;
‘Lesya Ukrainka Volyn National University, Lutsk; *University of State Fiscal Service of Ukraine, Irpin, Ukraine

The purpose of the article is to consider the issues of ensuring
confidentiality in the field of healthcare and to propose ways to
solve the problems of real practical ensuring of the rights of pa-
tients to privacy. It is indicated that the right to privacy is imple-
mented in various spheres of public life, and confidentiality in
the health sector is an actual problem. It is necessary to protect
the patient not only within the range of the provision of medical
care or the implementation of medical services, but also from a
legal perspective.

To ensure, guarantee and implement the patient’s right to con-

fidentiality in the healthcare sector, it is proposed: to increase
the list of subjects to which confidentiality requirements should
be extended by adding categories such as healers, pharmaceuti-
cal workers, employers, insurers, law enforcement officials, em-
ployees of the penitentiary bodies and the migration service, and
employees of computer services who have access to sensitive
information about patient. The factors that determine confidenti-
ality in the healthcare sector are identified.

Keywords: confidentiality, medical worker, patient, right to
privacy, healthcare.

PE3IOME

MMPABO MAIMEHTA HA KOHOUJEHIUAJTBHOCTbD B COEPE 3IPABOOXPAHEHUSA
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HeJ’IB UCCIICIOBaHUA — TMPOAHAJIU3UPOBATH BOIPOCHI obe-
CrICYCHUs KOH(l)I/I}leHLII/IaJ'ILHOCTI/I B cd)epe 3ApaBOOXpaHCHUS U
MPEIUIOKUTD IIYTU PCUICHUS npoﬁneM Pp€ajibHOIro MPakKTU4€CKO-
ro obecrieueHust paB NMalUE€HTOB Ha MPUBATHOCTb.

MaTepI/IaJ'IOM HCCIICAOBAHUSA SIBUJIMCH IOJUTUKO-IIpaBOBast
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MyOIUIMCTHKA, TPYAbl YKPaWMHCKAX M 3apyOeXHBIX YYCHBIX,
aHAJINTHYECKUe MaTepuaitsl, FIHTepHeT-pecypehl M yKpaHHCKOe
3aKOHOJATEIbCTBO, PETYIUPYIONIee BOIPOCH KOH(HICHIIHAb-
HOCTH B c(hepe 3ApaBOOXpaHEHHSI.

AHanu3 1mokasal, 4To MpaBo Ha NMPUBATHOCTH PEATU3YETCS B
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pasnuyHbIX cdepax OOIIECTBEHHON >KHU3HHU, KOH(HUICHIIMATb-
HOCTb B chepe 31paBOOXpaHEHHUs 110 Cell JICHb SIBISETCS aKTy-
aJIbHOM Npo6IeMoil. 3alHiaTh NaleHTa CIeyeT He TOIbKO B
pamMKax OKa3aHusl BpaucOHOM MOMOIIN WM PEaTn3allii MEIH-
LUHCKOH YCJIYTH, HO M C TIO3ULIMU TIPaBa.

Jns obecrieyeHusl, rapaHTUM M pealli3alliy [paBa HalMeHTa
Ha KOH(UICHIMATBHOCTD B Cepe 3IpaBOOXPaHCHHS MPEIIONKe-
HO! YBCJIMYUTH NEPEUCHb CyGBeKTOB, Ha KOTOPBIX HOJIKHO 6blTb

pacrmpocTpaHeHo TpeOOBaHHE COOMIONCHUS KOH(DUICHIMAIBHO-
CTH, JONOJHUB TaKUMH KaTCropusMHU, KaK HEIUTEIIN, d)apmaueB—
THYECKHE PabOTHMKHM, pabOTO/ATeNH, CTPAXOBIIMKH, CITy)XKall1e
OpraHoB O0CCIEUeHHs TPABOIOPSIIKA, HCIOIHEHHS] HaKa3aHMH
¥ MHUIPALMOHHON CITy’KObl, paOOTHUKH KOMITBIOTEPHBIX CITykKO,
MMEIOIHE JIOCTYIT K KOH(HICHINAIBHO YyBCTBUTEIILHOH HHPOP-
Maluy o narueHte. PaccmarpuBarorcst hakTopsl, ONpeesoLine
KOH(UICHIINATIBHOCTD B c(hepe 3MpaBOOXPAHCHHS.
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PROBLEMATIC ISSUES OF EXERCISE OF THE RIGHT
TO EUTHANASIA THROUGH THE PRISM OF INHERITANCE LAW

Zaborovskyy V., Bysaha Y., Fridmanskyy R., Manzyuk V., Peresh I.

State Higher Education Institution « Uzhhorod National Universityy, Ukraine

The death of a person as a legal fact, on the one hand, entails
the termination of those legal relations that had a close, direct
relationship with the deceased, and on the other — on the con-
trary, is the basis of civil relations (in particular, inheritance). In
addition to actual and legal death (legal presumption of death as
aresult of declaring a natural person dead), it is necessary to dis-
tinguish such a special «type» of death as euthanasia, taking into
account its peculiar legal regulation, including the legal conse-
quences of euthanasia. In this case, the statement of A. Shilina is
correct: when there are discussions about the death of an adult,
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you always have to take into account the slippery slope argu-
ment of inheritance [35]. All this indicates that the legal institu-
tions of «euthanasia» and «inheritance law» have a fairly close
interrelation that requires detailed study.

Material and methods. The study used a systematic ap-
proach to the disclosure of problematic issues of the right to
euthanasia in the context of inheritance, which includes both
formal-logical and comparative-legal methods. This study used
scientific developments in the field of inheritance law and eutha-
nasia, as well as the legislation of a number of foreign countries

153



on these issues (including the United States, Germany, Israel,
the Netherlands, Canada).

Results and discussion. The legal institutions of «euthana-
sia» and «inheritance law» are quite closely related. The term
«euthanasia» comes from the Greek euthanasia (eu — good, than-
atos — death), and in the work «Life of the Twelve Caesars» by
the ancient Roman writer Guy Seutonius Tranquill, good death
is perceived as quick death without torment [26]. This term was
introduced by F. Bacon (his — outer euthanazia), indicating that
the duty of the doctor is not only to restore health, but also to al-
leviate the suffering and anguish caused by disease, even in the
case, when there is absolutely no hope of salvation and it is only
possible to make death easier and calmer) [24]. This definition
had a decisive influence on the further perception of the concept
of «euthanasiay», which in most cases is associated with easy and
peaceful death.

Prohibition of euthanasia is characteristic primarily of coun-
tries where religion, in particular, the Christian religion, plays
an important role in society. The negative attitude towards eu-
thanasia in such countries has a significant historical basis. As
it was rightly noted by M.M. Antonenko, the dominance of the
Christian religious worldview in the Middle Ages led to a nega-
tive attitude towards the ideas of euthanasia, and suicide was
regarded as the most condemned act. She cites the examples of
medieval England and France, which equated suicide to thieves
and robbers, respectively, and considered suicide as «aggravat-
ed self-murder» and any assistance to the suicide as complic-
ity (canons of Edward, King of England in the XI" century), or
proceeded from the fact that the suicides had to be subjected to a
posthumous trial (to read the sentence over them, hang or send to
the skin mill), and all their property was subject to mandatory con-
fiscation, bypassing the direct heirs (property passed to the baron,
and later, under the centralization of power, it was inherited by the
crown) (the laws of St. Louis in the XIII"™ century) [21].

Regarding the interrelation between the concepts of «suicide»
and «euthanasiay», the position of E.I. Fursa and E.E. Fursa is
noteworthy, according to which suicide can include voluntary
euthanasia, in particular, its variety as active, which is perceived
by scientists primarily as physician-assisted suicide, namely
the provision of life-saving drugs at the request of the patient.
They rightly point to the possible case when a person voluntarily
agrees to euthanasia, wanting to freely and consciously express
his last wish, in such a way as to make a notarized will [33].

The legal nature of a «living willy in the context of foreign law

Legislation in a number of foreign countries provides for
the possibility of drawing up a «living will» («testament for
life»). The Parliamentary Assembly of the Council of Europe
has also analyzed this issue, and in its Resolution [14] it points
to the prohibition of euthanasia as premeditated murder by the
act or omission of a dependent person for the intended benefit,
recommends that national parliaments adhere to the following
principles when adopting legislation in this area, in particular:
promote the self-determination of able-bodied adults in case of
their future incapacity through prior orders, wills and/ or per-
manent powers of attorney (complex forms or costly formalities
should be avoided) and give them priority over other protection
measures; the instructions therein must not contradict the law
or good practice; these persons should be encouraged to review
such documents regularly (for example, once a year), with the
possibility of revoking and/ or amending them at any time.

One of the countries that regulates such a person’s right at the
legislative level is Israel, where the Law «On Dying Patients»
[36] was adopted in 2005, and whose Art. 31 enshrines the rule
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that every healthy and sane person has the right to pre-order a
ban on the continuation of his life by medical means (artificial
life support), if in the future he becomes an incurable patient. At
its disposal, a patient who falls under the criteria of the law has
the right to prohibit physicians from taking resuscitation actions.
If the patient is unable to express his wish independently, doc-
tors can be guided by a pre-made will or act on the decision of
guardians and close relatives, who had received the appropriate
authority from the patient [23].

This right is also regulated in detail by the Dutch legislator,
who legalized the medical practice of euthanasia for the first
time in the world in 2002. Thus, Art. 2 of the Law «On Termina-
tion of Life on Request and Assisted Suicide» [16] regulates the
right of a person who has reached 16 years of age and is in a state
capable of substantiating the assessment of his interests to sub-
mit a written application for termination of life if he is in a state,
when he will no longer be able to express his wish, which can
be performed by a doctor (for persons aged 12 to 16, the consent
of the parents or guardians of such a person must be required).

In 2009, Germany passed a law giving the right to sign an ear-
ly termination order in case of a serious disease, and what kind
of assistance or lack thereof a person wishes to receive if the
disease or injury does not allow him to express the wish on his
own. According to this law, treatment should be discontinued,
even if there are no irreversible changes in the patient’s condi-
tion [25]. However, in 2015, the German Bundestag declared
organizations that promote euthanasia on a commercial basis
(covering not only «material interest» in euthanasia, but also re-
peated gratuitous assistance in the death of terminally ill people)
illegal, but in 2020 the German Federal Constitutional Court has
ruled that the right to die voluntarily belongs to personal human
rights and provides for the freedom to seek the assistance of a
third party for voluntary withdrawal, while the prohibition of
euthanasia violates the rights of seriously ill people [29].

The practice of prior consent to voluntary euthanasia in the
United States is quite common (for example, enshrining one’s
wish on passive euthanasia in an official document, in particular,
in case of an irreversible coma). Investigating the issue of eutha-
nasia in the United States, M.M. Antonenko states that the first
non-governmental organization to support the idea of euthanasia
was the American Society of Euthanasia (1938), and in 1967
Louis Katner’s lawyer, in collaboration with this organization,
first developed the form of living wills. This form is also called
«advance instructions (directives) for physicians», which is
formed in case when a person loses the ability to realize himself
and determines in what ways it is possible or on the contrary it is
impossible to struggle for prolongation of life of the patient, as
well as may include the data of the authorized person whom the
right to make decisions on the need to carry out or terminate the
relevant medical measures is delegated to. Currently, this form
is recognized and operates throughout the United States with
certain features, subject to the laws of individual states [21]. In
fact, California became the first in the world to adopt the Health
and Safety Code in 1977, which provided for the possibility of
prior authorization to disable resuscitation devices if a person
becomes terminally ill [2].

A living will and a request for euthanasia: for and against the
possibility of their application

Granting a person, the right to make the so-called «living
will» indicates the possibility of using the so-called passive eu-
thanasia in this case. The main difference between passive and
active euthanasia is primarily the fact that the active is the com-
mission of a positive act which causes or accelerates death (e.g.,
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lethal injection), while the passive is, on the contrary, in the de-
liberate refrain from interference, which can prevent or delay
the death of a person (in particular, the choice not to resuscitate
a patient who has stopped breathing) [15]. It should be noted that
passive euthanasia is allowed in many countries, while active in
only some of them. Passive euthanasia should be preceded by a
conscious request of the patient, and this procedure is applied
to hopelessly ill patients who are in a terminal, autonomic state,
when medical treatment is no longer effective and the person
experiences physical pain [32].

Those who have decided to use passive euthanasia may pro-
vide for this in the above-mentioned «living will» (for example,
if a person is in a vegetative state) or in a written request from a
terminally ill patient for euthanasia (request for euthanasia). All
this points to the voluntary, conscious nature of such expression
of wish, which is used by proponents of euthanasia as one of
the factors in favor of its existence. Proponents of euthanasia
point out that although euthanasia can be severely abused, the
freedom it provides in deciding one’s own destiny puts it on a
positive list (euthanasia can be a personal choice because one
no longer wants to suffer and therefore has to have the right to a
dignified death) [11, 17].

At the same time, if an individual has not made such a will in
person, and if he is unconscious and diagnosed with an incur-
able disease, in many countries, euthanasia decisions may be
made by close relatives of that person. It is noted in the legal
literature that making such a decision is more painful for the
patient’s loved ones and the family may abuse the fact that it
denies the patient the right to a dignified death (usually because
family members cannot release the patient and believe that it is
unethical) [11].

However, these are far not all and not the main abuses that
may occur on the part of relatives in relation to the person against
whom the decision on euthanasia is made. Thus, opponents of
euthanasia who oppose its legalization (can cause large-scale
harm), along with many other factors, argue that it is impossible
to create appropriate mechanisms to protect vulnerable people,
as well as to anticipate the special interests of relatives who
want to inherit [7]. This factor refers to the utilitarian-economic
aspect, which is considered by opponents of euthanasia as one
in which its legalization is likely to contribute to the abuse of
medical procedures in the name of inheritance, insurance, gov-
ernment, transplantation bodies, etc. [21]. A similar view is held
by S.S. Gargun, who states that euthanasia can be a means of
committing crimes, killing the elderly, the disabled, terminally
ill patients, treating them for lack of money, bribing medical
staff, forcible donations, inheritance fraud, etc. [27]. Along with
possible abuses by medical workers (including those for pre-
serving their reputation or in general for organ transplantation),
Yu.A. Khudyakov draws attention to the abuse of relatives of
the patient, wanting to inherit his possessions or based on other
considerations [34]. Unfortunately, money is sometimes more
important to someone than family.

Studying this issue, J. Pring points out that one of the stron-
gest arguments against legalizing euthanasia is the risk that it
will lead to some family members putting pressure on terminally
ill relatives to quicker end their lives and benefit from heritage.
He points to cases where family members, under the guise of
reducing the suffering of a close relative, on the contrary, think
not to «suffer» a bank account and inherit fraudulently and cites
statistics from the British accounting giant KPMG on a signifi-
cant increase in such fraud in families in order to accelerate the
acquisition of inheritance in recent years [13].
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Psychological pressure, in particular, from family members of
a terminally ill person, in many cases, forces the latter to decide
on voluntary euthanasia, as it begins to feel a burden for the
family, because the cost of its care begins to «consumey family
heritage (it is common among the elderly, especially in North-
ern Europe and North America) [1]; yet, under such conditions
there is no free wish of such a person. In case of the disease, as
R.E. Akhmetshin and E.V. Kim rightly noted, the person is the
least capable of making strong-willed, conscious decisions, and
his wish, as a rule, depends on relatives, proxies, the doctor (un-
fortunately, not always the recommendations of close relatives
to make a «lifelong will» contain only mercy and compassion,
and can have a completely different basis) [22].

Problematic issues of establishing a proper mechanism for
making and implementing a decision on euthanasia

Given the possible cases of psychological pressure on indi-
viduals, in order to encourage them to resort to euthanasia, in
particular to obtain an inheritance, it is necessary to develop an
appropriate mechanism (procedure) that would defend the inter-
ests of such persons and minimize the impact of potential heirs
and medical staff to exercise conscious and voluntary expression
of wish regarding euthanasia (or in the absence of a «living will»
— regarding the decision to euthanize an terminally ill person
who is unconscious). The existence of such a mechanism should
minimize the ability of relatives or friends (including heirs) to
pressure, deceive, or even force someone to accept euthanasia.
This is especially true, as R. Wiebe and E. Hasbrouck noted, of
the most vulnerable people, namely the older generation and the
disabled, who are treated much more severely than other catego-
ries of society [19].

A number of elements of such a mechanism have been formed
both at the legislative level and by scientists. According to
A. Mirsina, in the countries where euthanasia is allowed, a per-
son who agrees in advance to euthanasia in case of a catastrophe
or coincidence of life raises the issue of premature death by in-
tervening in his life, should do so in the presence of two witness-
es who are automatically deprived of the right to inherit [30],
i.e. should be disinterested in his death. Thus, in Israel, an order
prohibiting the extension of life by medical means must be made
in the presence of two witnesses deprived of the right to inherit
the patient’s property, as well as a lawyer, judge or director of
the hospital (Article 33 of the Law «On Dying Patients») [ 36].

American law is based on the need to involve witnesses. Ac-
cording to R. Konsdorf and S.O. Prulhiere, every American
law concerning a «living will» requires their certification in the
presence of witnesses, who cannot be persons who expect an
inheritance from the applicant. This provision, in their view, re-
flects a legal concern that someone who benefits from the death
of another will be tempted to pressure him to sign such a will
[10]. As the Michigan Commission on Death and Dying notes in
its report, state law usually pays special attention to the conse-
quences of close family ties (witnesses to a «living will» should
not be related to the patient to prevent false confirmation by a
family member that the patient demanded death in order to sub-
sequently inherit [12]. In the vast majority of cases, the law re-
quires the presence of at least two disinterested witnesses when
a person signs a «living will» or a written request for euthanasia
(witnesses sign them if they agree that such a person knowingly
makes such a decision and/or voluntarily asks for help). At the
same time, some states (for example, California) assume that at
least one of the witnesses should not be related to the patient or
not have the right to inherit part of his property. In addition, it is
further stated that at least one of the witnesses must not work in
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an institution where the patient receives medical care, and the at-
tending physician under no circumstances can be such a witness
or have the right to inherit from such a patient [18].

The above mechanism also requires a lack of interest not only
from these witnesses, but also from medical staff. According to
A. Mirsina, the behavior of medical staff who may be interested
in the patient’s death «of their own volition» (for example, the
staff may be influenced by his relatives; or, conversely, doctors
may be interested in hiding their medical error, in conducting
illegal organ transplants). In general, she points to the need to
introduce a presumption of guilt of the doctor: it is he who must
prove that the death occurred at the wish of the person, and not
by force [30]. In many cases, the proper implementation of this
mechanism (in terms of disinterest of medical staff) is not only
the inability of a doctor to witness the signing of a «living will»
or a written request for euthanasia, but also detailed regulation
of the decision on euthanasia. Such a procedure may consist of:
the need to obtain approval for euthanasia from another doctor
who has nothing to do with the medical institution where the
patient is being treated [19]; establishing the sanity of a per-
son wishing to make a «living will» (it is forbidden to conduct
euthanasia for people with mental illness) or a clear diagnosis
of an incurable disease (usually a request for euthanasia can be
submitted by a person over 18 and has a terminal illness — will
lead to death within no more than 6 months [5]). In the vast ma-
jority of cases, such a procedure is regulated in detail, indicating
a clear sequence of actions [18].

One of the arguments of proponents of euthanasia in favour of
their position is that the possibility of drawing up a «living will»
or a request for euthanasia makes it possible to effectively elimi-
nate cases where a person suffering from an incurable disease
cannot use euthanasia due to lack of legislation and encourages
another person to stop his suffering (the so-called «latent eutha-
nasiay), in particular, the opportunity to inherit (such cases have
been repeatedly cited in the legal literature [21]).

A problematic issue in the aspect of this study is the possibil-
ity of inheritance by the person who killed the testator at the
request of the latter. According to Ukrainian law, persons who
intentionally took the life of the testator or any of the possible
heirs (Part 1 of Article 1224 of the Civil Code of Ukraine) have
no right to inherit. A similar position is reproduced in Ameri-
can law (the rule of «killers»), but many scholars take it quite
critically. Thus, some scholars point out that there should be an
exception to the «killer» rule when the murder was committed to
end the suffering of an terminally ill person (at his request), but
under no circumstances should it be committed by fraud, coer-
cion or intentional use of physical force, which caused excessive
pain to the victim. Some scholars state that such an expression
of the wish of the testator must be witnessed by at least three
disinterested witnesses [10].

A similar rule is reproduced in English law, which provides
for the impossibility of obtaining material benefits (including in-
heritance) from the killer of another person (withdrawal rule). At
the same time, in anticipation of the above cases, English Law
on Confiscation of Rights [6] gives the court the right to change
or not apply this rule and provide flexibility in cases where cir-
cumstances so require, in cases other than killing (such cases
have been repeatedly described in the legal literature [4]). Of
note is the Swiss legislation, which allows «assistance in com-
mitting suicide» in cases where the helping person has no selfish
motives and condemns cases where the patient is persuaded to
die, for example, to get rid of the burden of caring for him, not
pay for care and treatment or rather inherit (if none of the above
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cannot be proved, then the criminal case is not initiated) [31].

In this case, one of the most difficult questions is to find out
what prompted the person to commit such a killing (act or omis-
sion), namely the desire to inherit or alleviate the suffering of
a terminally ill person, which in many life situations is quite
difficult to do [8].

In general, a «living will» or a request for euthanasia should be
made voluntarily, without any influence, not because of any eco-
nomic difficulties or family problems. Therefore, a certain way
of detecting possible excessive pressure on the person should
be developed. They may not require a person to receive (or in-
terfere with) euthanasia assistance, or compel another person to
provide it, [18] as well as contain provisions that are contrary to
law or morality (a study on the possibility of euthanasia of do-
mestic animals after the death of the owner, if such a condition
is contained in the will [3]). Instead, a «living will» (a request
for euthanasia) may include elements of a person’s exercise of
the right to dispose of his tissues and organs in case of death.

It should be borne in mind that patients who choose to use
cuthanasia and follow all formal procedures are not considered
suicidal. This is important, including insurance issues. Thus, a
number of insurance policies cover, including the death of the
insured person in case of euthanasia due to a serious and incur-
able health disorder that is a direct consequence of the insured
event (for example, an accident). In this case, insurance pay-
ments are received by the heirs of the insured person [9].

Conclusions. Those who have decided on the possibility of
using euthanasia may provide for this in the «living will» (for
example, in case of his being in a vegetative state), or in a written
request of a terminally ill patient for euthanasia (request for eu-
thanasia), indicating voluntary conscious nature of such expres-
sion of wish. A «living will» and a request for euthanasia must
be made without any influence, not because of any economic
difficulties or family problems, and cannot require the person to
receive help in euthanasia (or interfere with its receipt), or force
another person to provision, as well as contain provisions that
are contrary to law or moral principles.

It is argued that an appropriate mechanism (procedure) should
be developed to defend the interests of such persons and mini-
mize the influence of potential heirs and medical staff on the
implementation of conscious and voluntary expression of eu-
thanasia (or in the absence of a «will» regarding the decision to
euthanize a terminally ill person who is unconscious). The exis-
tence of such a mechanism should minimize the ability of rela-
tives or friends (including heirs) to pressure, deceive, or even
force someone to decide to euthanize.

Such a mechanism requires a lack of interest on the part of
both witnesses (involved in drawing up a will or a request for
euthanasia) and medical staff (given their possible personal
interest or influence primarily from relatives) and the need for
detailed regulation of the euthanasia decision-making process
should include a clear sequence of appropriate actions.
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SUMMARY

PROBLEMATIC ISSUES OF EXERCISE OF THE RIGHT
TO EUTHANASIA THROUGH THE PRISM OF INHERI-
TANCE LAW

Zaborovskyy V., Bysaha Y., Fridmanskyy R., Manzyuk V.,
Peresh 1.

State Higher Education Institution « Uzhhorod National Univer-
sity», Ukraine

The article highlights the problematic issues of the right to eu-
thanasia in the context of inheritance. The legislation of foreign
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countries (in particular, the USA, Germany, Israel, the Nether-
lands, Canada) on the possibility of drawing up a «living willy
and/ or a request for euthanasia is analyzed. Attention is drawn
to the opposing positions of scientists, who argue both «for» and
«against» the possibility of expressing the wish of a person to
make a «living will» and a request for euthanasia.

Practical aspects that are obstacles to the realization of a per-
son’s right to euthanasia are studied. The need for the existence
of an appropriate mechanism (procedure) that would defend the
interests of such a person and minimize the influence of poten-
tial heirs and medical staff on the implementation of his con-
scious and voluntary expression of wish regarding euthanasia is
pointed out. Attention is drawn to the fact that such a mechanism
requires a lack of interest on the part of both witnesses (involved
in drawing up a will or a request for euthanasia) and medical
staff (taking into account their possible personal interest or influ-
ence primarily from relatives) and the need for detailed and con-
sistent regulation of the euthanasia decision-making procedure.

Keywords: cuthanasia, inheritance law, inheritance, «living
will», request for euthanasia.

PE3IOME

MHNPOBJIEMHBIE BOIIPOCBI OCYIIECTBJIEHUS
ITPABA HA 9BTAHA3UIO YEPE3 IIPU3MY 3AKOHA O
HACJIEJOBAHUU

3adopoBckuii B.B., bucara 10.M., ®puamanckuii P.M.,
Mamnswok B.B., [lepemn U.E.

Tocyoapcmeennoe svicuiee yuebHoe 3asedenue « Yaceopoockuil
HAYUOHATIbHBLUL yHUSEpCUmemy, Ykpauna

B crarbe uccnenoBaHbl MpoOIeMHbBIE BOMPOCH pean3alun
IpaBa Ha BTAHA3MIO B KOHTEKCTE OCYIIECTBIICHHUS HACIIEI0Ba-
HUS. AHaIN3UPYeTCsl 3aKOHOMATENILCTBO 3apyOeXKHBIX CTpaH
(CHIA, TI'epmanus, Uspawns, Hunepnanns, Kanana) o Bo3-
MO)KHOCTH COCTABJICHUS «3aBELIaHMs JKH3HW» W/WIHM 3armpoca
Ha »BraHasuro. OOpamaeTcs BHUMaHHE Ha IIPOTHUBOIIOJIOKHEIC
MO3UIIMH YYEHBIX, KOTOPBIE MIPUBOJSIT apPTYMEHTHI KaK «3a», TaK
U «IIPOTUBY» BO3MOKHOCTH BBIPAXKEHHS BOJIM JIMIIA HA COCTaBIIE-
HHE «3aBELIaHNsl )KH3HN» M 3aIIpoca Ha IBTaHA3HIO.

Hccenenyrorcst IpakTHYECKUE aCIEKThI, KOTOpPBIE SIBIISTFOTCS
MPEMSTCTBUSIMU B pealn3alyy IpaBa YeloBeKa Ha dBTaHA3HUIO.
OO0cysxnaeTcst HEOOXOIMMOCTh CO3IaHHsI MEXaHU3Ma (IPOLey-
PBl), MUHUMHU3UPYIOLIETO BIMSHHE MOTSHIIMAIBHBIX HACJISTHHU-
KOB 1 MEJIMI[HCKOTO TIepCOHalIa Ha OCYIIECTBICHUE CO3HATEIb-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HOTO U OOPOBOJILHOT'O BOJIEU3BSIBICHUS JIMLA 110 OTHOIICHHUIO
K DBTaHA3MM M OTCTAMBAIOLIErO ero uHrepechl. OOpamiaercs
BHUMaHHE, YTO TAKOM MEXaHU3M TpeOyeT OTCYTCTBUS 3aUHTEpe-
COBAaHHOCTH CO CTOPOHBI CBUIETENICH (IIPUBJIEKAIOTCS MPU CO-
CTaBJICHUH «3aBEIIAHMs JKU3HI» WIM 3alpoca Ha 3BTaHA3UIO)
W MEJIMIUHCKOTO MEePCOHaa, BKIIOYas BOZMOXHBIA UX JIMUHBIN
WHTEPEC WIN BIMSIHUE CO CTOPOHBI POJICTBEHHUKOB JIMIA, TaK U
HE0O0XOIMMOCTb JICTaJIbHON U MOCIIEI0BATEIIbHON periiaMeHTa-
LM OPOLIEAYPhl IPUHATHS PeLICHUs 00 IBTaHA3UU.
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THE INFLUENCE OF FINISHING PROCESSING FEATURES
ON THE POLYMERIZED COMPOSITE SURFACE STRUCTURE

Khabadze Z., Ivanov S., Kotelnikova A., Protsky M., Dashtieva M.

Peoples Friendship University of Russia (RUDN), Moscow, Russian Federation

The inhibited layer, being a by-product of the composite cur-
ing process, creates conditions for a high-quality connection of
anew portion of the material with a previously polymerized one.
However, it has a low conversion, therefore, less strength and
color fastness, increased abrasive wear, so it can not be left on
the surface undone [1,2]. The literature describes various meth-
ods of processing the final portion of the composite material. Some
authors suggest removing the oxygen-inhibited layer during the fin-
ishing process, others use means that prevent its formation, and then
carry out the finishing treatment of the surface [3-5].

To increase the efficiency of restoration with composite materi-
als, to improve the functional, mechanical and aesthetic character-
istics, it is necessary to find the most effective protocol for polymer-
ization of the final portion of the composite material [6-8].

The final polymerization processes can be inhibited during
light-curing procedures due to the presence of oxygen in the at-
mosphere. It converts highly reactive radicals into relatively sta-
ble hydroperoxides. The presence of hydroperoxide components
can alter the quality of the polymerization of the outer layer of
resin composites [9]. This results in an oxygen inhibited layer:
sticky superficial layer on the outer surface of resin composites,
which is rich in unreacted monomers [10]. Different techniques
have been suggested to reduce or eliminate the oxygen-inhibi-
tion layer, such as the application of glycerin jelly followed by
an additional light cure [11].

The purpose of this work is to assess the influence, feasibility
and effectiveness of glycerin as one of the means that prevent
the formation of an oxygen-inhibited layer, to search for the
most effective polymerization protocol for the final portion of
the composite material.

Material and methods. The prepared carious cavities of the
first class were sealed with a composite, then the samples were
degreased and dried.

Since the dental material is a dielectric material and is highly
susceptible to charging under the influence of an electron beam,
it was decided to apply a thin (30 nm) layer of platinum to the
surface of the objects under study.

Studies of the surface of the teeth and the applied composite
were carried out using a scanning electron microscope (SEM)
Tescan Vega 3 SBH The choice of this SEM is due to the wide
possibilities for conducting research:

1) The variation of the energy of the primary electron beam in
the range from 200 eV to 30 keV in increments of 100 eV.

W

WD: 14.47mm |
View field: 59.3 pym Det: SE 10pm
SEM MAG: 4.67 kx | Date(midiy): 01/01/12

VEGA3 TESCAN| WO 1L e

Performance in nanospace
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2) The variation of the primary beam current in the range from
10 pA to 100 nA.

3) A separate output of the contact from the slide table outside
the SEM chamber, the possibility of connecting external devices
for measurements.

4) The movement of the table along five independent axes: X,
Y, Z, rotation and rotation with high accuracy.

5) A typical true-secondary electron detector for visualizing
regions with different secondary emission coefficients.

6) The possibility of changing the sample temperature from
77 to 400 K (only for FEI Quanta 200).

Pic. 1. The process of examining the surface of the teeth

Based on the essence of the mechanism of formation of the
oxygen-inhibited composite layer, polymerization protocols
were selected. The samples were divided into 4 groups accord-
ing to each protocol:

1. A glycerin solution was applied to the surface of the cured
finishing portion of the composite and finishing was not carried
out after polymerization.

2. The cured surface of the composite was subjected to a tra-
ditional finishing treatment.

3. The final portion of the composite was polymerized without
the using of additional techniques of finishing.

4. The processing of the final portion of the composite after
polymerization through glycerin was completed by polishing
with a brush.

Results and discussion. As a result, images of the surface
of the teeth of different groups of samples were obtained under
different magnifications.
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Pics 2-6. Sam - images of the restoration of 1 sample

In pictures 2-6, the SEM images of the sample of group 1
were presented. The surface of the restoration is rough, bumpy,
there are micropores and cracks in the composite material. At
the filling-tooth border, we see overhanging edges.

w8t mm |
View flebd: 113 um Det

Pics 7-10. Sem-images of the restoration of 2 samples

In pictures 7-10, SEM images of the sample of group 2 were
presented. The surface of the restoration is smooth, there are no
pores and cracks in the composite material. The SEM images
also show that the oxygen-inhibited layer has not been com-
pletely removed.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Pics 11-16. SEM images of the restoration of 3 samples

In pictures 11-16, SEM images of the sample of group 3 were
presented. The bumpy, uneven surface of the restoration is cov-
ered with an oxygen-inhibited layer. The SEM images also show
overhanging edges on the border with the tooth.

wot3samm |

Pics 17-18. SEM images of the restoration of 4 samples

In pictures 17-18, the SEM images of the sample of group 4
were presented.

The surface of the restoration is smooth, there are no pores in
the material.

Conclusion. Based on the study of the surface of composite
restoration using a scanning electron microscope (SEM) Tescan
Vega 3 SBH, it is concluded that the most optimal protocol for
finishing the restoration is polymerization using means that pre-
vent the formation of an oxygen-inhibited layer, and subsequent
finishing treatment. This method allows you to achieve a smooth
surface of the composite, the absence of pores and microcracks,
high-quality edge fit.
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SUMMARY

THE INFLUENCE OF FINISHING PROCESSING FEA-
TURES ON THE POLYMERIZED COMPOSITE SUR-
FACE STRUCTURE

Khabadze Z., Ivanov S., Kotelnikova A., Protsky M.,
Dashtieva M.

Peoples Friendship University of Russia (RUDN), Moscow,
Russian Federation

The purpose of this work is to assess the influence, feasibility
and effectiveness of glycerin as one of the means that prevent
the formation of an oxygen-inhibited layer, to search for the
most effective polymerization protocol for the final portion of
the composite material

The prepared carious cavities of the first class were sealed
with a composite, then the samples were degreased and dried.

Since the dental material is a dielectric material and is highly
susceptible to charging under the influence of an electron beam,
it was decided to apply a thin (30 nm) layer of platinum to the
surface of the objects under study.
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Studies of the surface of the teeth and the applied composite
were carried out using a scanning electron microscope (SEM)
Tescan Vega 3 SBH.

Based on the essence of the mechanism of formation of the
oxygen-inhibited composite layer, polymerization protocols
were selected. The samples were divided into 4 groups accord-
ing to each protocol of finishing processing.

Based on the study of the surface of composite restoration us-
ing a scanning electron microscope (SEM) Tescan Vega 3 SBH,
it is concluded that the most optimal protocol for finishing the
restoration is polymerization using means that prevent the for-
mation of an oxygen-inhibited layer, and subsequent finishing
treatment. This method allows you to achieve a smooth surface
of the composite, the absence of pores and microcracks, high-
quality edge fit.

Keywords: oxygen-inhibited layer, composite, light-curing
composite, glycerin, polymerization, finishing treatment, pol-
ishing.
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BJIUSIHUE OCOBEHHOCTEWA ®WHHIIHOW OBPA-
BOTKHU 3YBOB HA CTPYKTYPY IOBEPXHOCTH I1O-
JIMMEPU30BAHHOI'O KOMIIO3UTA

Xaoanze 3.C., UBanos C.10., KorenbunkoBa A.Il.,
Ipouxuii M.B., JamtueBa M.IO.

Poccutickuil ynueepcumem opysicowl Hapooos, Mockea, Poccuii-
ckas Dedepayus

Lenbio ucce0BaHus SIBUIOCH ONpPEIeIeHUEe BIUSHUS, Lie-
J1eco00pa3HOCTH U 3()(HEKTUBHOCTU ITIHIIEPUHA, KAK OTHOTO M3
CPEICTB, MPEIATCTBYIOUIMX OOpa30BaAHUIO WHTHOMPOBAHHOTO
KHCJIOPOJIOM CJIOS M IOMCK Hanbouiee 3(h(GEeKTHBHOTO IIPOTOKOIIA
HOJIMMEPHU3aLUK (UHHUIIHON MOPLUH KOMIO3UIIMOHHOTO Mare-
puaina.

OTnpenapupoBaHHbIe MO MEPBOMY KJIACCy KapHO3HBIE I10JI0-
CTH 3y0O0B 3aIIOMOMPOBAHbBI KOMIIO3UTOM, 3aT€M 00pa3ibl 00e3-
XKUPEHBI U BBICYLICHBI. JJaHHBINH MaTepuall TBEpIbIX TKaHEH sB-
JIACTCA AUIJICKTPUYCCKHUM U CHJIBHO IMOABEPIKEH 3apsAAKE IO
BO3/ICIICTBHEM DJIEKTPOHHOTO ITyuyKa, ObUIO HPHUHSITO pelIeHHe
0 HaHeceHUU TOHKOro (30 HM) cJ0s IUIATHHBI HA TOBEPXHOCTh
HCCIIEAyEeMbIX 0OBEKTOB.

HUccnenoBanusi MOBEPXHOCTH 3yOOB M HAHECEHHOIO KOM-
M03UTa MMPOBOJUINCH C IOMOIIBIO PACTPOBOTO AIEKTPOHHOIO
mukpockona (POM) Tescan Vega 3 SBH.

Vcxons M3 CyIIHOCTH MeXaHu3Ma oOpa3oBaHUsI MHTHOMPO-
BAHHOTO KHCJIOPOJIOM CJIOSI KOMIIO3MTA, BBIOPAHBI MTPOTOKOJIBI
nosumepusannu. O6pasibl pa3ziesieHsl Ha 4 TpyHIbl B COOTBET-
CTBUH C 0COOCHHOCTSIMU (PUHUIIHOI 0OpabOTKM KOMITO3UTHOM
pecraBpaiuH.

Ha ocHOBaHHU IIPOBEIEHHOIO HCCIIEIOBAHUS TTOBEPXHOCTH
KOMITO3UTHON pecTaBpauuu ¢ ucnoib3oBaHueM POM Tescan
Vega 3 SBH nenaercst BBIBOJ, 4TO CaMbIM ONTUMAJIbHBIM IPO-
TOKOJIOM (DMHHUIIHOM 00pabOTKM pecTaBpaluy SBISICTCS MO-
JUMEpH3aLHsl C MCIOIb30BAHUEM CPEACTB, HPEMSTCTBYIOLIMX
00pa30BaHUI0 WHTHOMPOBAHHOIO KHCIOPOIOM CJIOSl C HOCIe-
ayromei GpuHUIIHONH 00padoTKoii. JlaHHbBIH METO[ MO3BOJISET
JOCTUYb FﬂaﬂKOﬁ INOBEPXHOCTHU KOMIIO3UTA, OTCYTCTBHUS IIOP U
MHKPOTPEIINH, KAYeCTBEHHOTO KPAaeBOro MPUIICTaHusI.
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YPOBEHbD S100p B CBIBOPOTKE KPOBH KAK TPOTHOCTUYECKHUI ®AKTOP UCXOJIA
P BTOPUYHBIX ITOPAKEHUAX T'OJTIOBHOI'O MO3T'A

CapxkyaioBa 7K.H., TokmuiasikoBa A.b., CapkysnoB M.H., KanueBa b.M., TieyoBa A.C., lanusipoBa K.P.

3anaomno-Kaszaxcmanckuii meouyurckuil ynusepcumem um. Mapama Ocnanosa, Kasaxcman

TpaBMarudeckue U COCYIUCTHIC TIOPAKEHHS TOJIOBHOTO MO3-
ra BBI3BIBAIOT HCHOPMAaJIbHOE (DYHKIIHOHHPOBAHUE MO3Ta BCIIE/I-
CTBHE HapyIICHUH B COCYIUCTOH cucTeMe. ExxeromHo Muinim-
OHBI ITIONIEH TOCHHUTATU3UPYIOTCS B OTACICHUS HEOTIOKHOMN
ITOMOIIH TI0 MPHYHMHE TMOBPEKICHUI TOJIOBHOTO MO3Ta, U3 HUX
1,5 MumoHa NeTanbHBIX cirydaeB [1,2], MHOXeCTBO M3 HHX
MIPOMCXOMST IO MPUOBITHS MAIeHTa B OOJIBHUILY WM B TIEPH-
on nedeHus [3]. OqHAKO MPOMOIDKAIOIINECS BOCIAIUTEIBHBIC
MIPOIIECCHl MPH BTOPHYHBIX MOBPEKACHHUAX MO3Ta BBI3BIBAIOT
MOBPEKACHUE KIETOK, H3MEHEHUST MeTaboIM3Ma 1 1epedpatb-
HOTO KPOBOTOKA, HapyIICHHE aKCOHOB W AaIlolTo3, KOTOPHIE
BIIHSIOT Ha Pa3BUTHE HEOIATONPHUATHOTO HCXO/a B OTIAICHHOM
nepuoze nepedpanbHbIX noBpexaeHuid [4,5]. [lo maHHBIM He-
KOTOPBIX aBTOPOB [6,7], y 9THX OOJILHBIX MOHMKEHBI MTOKa3aTe-
T OLICHOYHOH MIKajbl [71a3ro B OLIEHKE TSHKECTH, TUHAMUKA U
MIPOTHO3UPOBAHUN HCXOMOB HEBPOJIOTHUYECKOTO craryca. UTo
KacaeTcsi KOMITBIOTEPHOII ToMorpauu TOJIOBHOTO MO3ra, ee
JTUArHOCTHYECKAast IICHHOCTh HEBEITNKA, BBUTY HU3KOI YyBCTBH-
TEIBHOCTH U HENOCTaToyHoU crienupuanoctd [8,9]. Maruut-
HO-PE30HAHCHOE HCCIECOBAHHUE IO3BOJISICT OLCHHUTH TSHKECTh
HEHPOaKCOHABHBIX TIOBPEKICHUH, OTHAKO €r0 HEJOCTYITHOCTh
HEKOTOPBIM JICYEOHBIM CTAI[IOHAPAM, ITPOIOKUTEITEHOE BPEMSI
WCCIICIOBAHMS, 3a4acCTyI0 TSDKENbIC MAIlMEHTHI, HYXIAIOIINECs
B mponovkeHnu VIBJI 3HaunTENbHO OTPaHUYMBAIOT €0 IMpH-
MeHenue [8,10]. B exenHeBHON KIMHIUYECKOH MPaKTHKE W3-3a
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HMHBA3UBHOCTHU ¥ HAJHYUS OIPENSNICHHBIX MOKa3aHUH, OrpaHu-
YeH KOHTPOJIb BHyTpHuepernHoro nasienus [10]. IToatomy Bce
Oorbllle KIMHUYECKUX M SKCIICPHMEHTAIBHBIX HCCICIOBAHIN
HaIpaBJICHO Ha U3YYCHHE POJH HeHpoCIenupuIecKux OeIKoB
KPOBH B INarHOCTUKE U MTPOTHO3UPOBAHIHI HCXOJOB OCTPHIX Iie-
pebpanbHbIX Heliponaronorui [7,11].

Cpenn MOTEHIMANBHBIX HOBBIX OmomapkepoB S100p obma-
JIaeT BBICOKOH CIICIM(HUIHOCTBIO JUISi HEHPOHHBIX CeTel, CBS-
3aHHBIX CO CMEPTHOCTBIO M HEOIAaronpHsITHEIM ITPOTHO30M [8§].
S100B BeICBOOOKIAETCS MOCIE MOBPEKACHUI TOJIOBHOTO MO3-
ra, B 0oiee B BEICOKHMX KOHIICHTPAIMAX - B KAUECTBE CTPYKTYp-
HOTO (hakTOpa M B HM3KUX KOHICHTPANMSIX IPH BOCCTAHOBIIE-
HUH, IT09TOMY OeJIOK BechbMa MH(OPMATUBEH B ANATHOCTHUKE H
MIPOTHO3€ MCXOa TPAaBMAaTHYECKNX M COCYIUCTBIX MOPAKCHUH
rosiopHoro mosra [9,10-13]. B Hekotopsix paborax [10-12] uc-
cienoBana ponb S100P xak mpequkTopa HeOIArONPHUATHOTO HC-
xoma 3aboneBaHus. OIHAKO HEKOTOPHIE aBTOPHI ONPOBEPTAIOT
9TH pe3yabTaTsl [13].

Llenpio MccieoBaHUS SBUIIOCH ONPEeIeHHe IIPOTHOCTHYe-
ckoii 3HaunMocTr S100P kKak IpeanKTopa CMEPTHOCTH HPH CO-
CYAMCTHIX U TPaBMAaTHYECKHUX MOPAKCHUSIX MO3Ta.

Marepuan u Metoasl. VccienoBanue BBIIOTHEHO B COOT-
BETCTBHM CO CTaHAApTaMHU HA/UIeXKaIed KIMHUYIECKOH Ipakx-
ik (Good Clinical Practice), mpunmumamu Declaration of
Helsinki # B COOTBETCTBUU C MPUHIMIIAMH 3THYCCKOW KOMHC-
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cun 3ananHo-Ka3aXCTaHCKOTO MEIUIIMHCKOTO YHUBEpCUTETa
uMm. Mapara Ocnanoa 3a Nel2 ot 30.01.2018 r [11]. Obcne-
noBaHbl 219 GONBHBIX COCYAMCTBIMH M TPaBMAaTHYECKHUMH 3a-
00JICBAHUAMHE TOJIOBHOTO MO3Ta, HAXOAUBIIUECS HA JICYUCHUU B
OT/ICJICHUSIX PEAHNMALMH U MHTCHCUBHOM Teparyy HHCYIBTHBIX
1eHTpoB I. Aktobe (Pecmybnuka Kaszaxcran) ¢ 2018 mo 2020 rr,
U3 HUX ¢ remMopparndeckuM uHcyastoM (I'M) - 146 (66,60%)
OonbHBIX, HuIemMudeckuMm uHcynsroM (MN) - 43 (19,90%), ¢
OCTPBIMH 3aKPBITBIMU YEPEITHO-MO3TOBBIMH TpPaBMaMH JIeT-
Kol U cpenHei crenenu Tsxectd - 30 (13,70%). Kpurepusmu
BKJIFOUCHHUS B UCCIIC0BAHNE OOJBHBIX C TEMOPPArHueCKUM HH-
CYJIBTOM SIBUJTUCH BHYTPUMO3TOBBIC KPOBOUIUSHHS C 00bEMOM
remMaroMsl 6osiee 30 cm® (PenMyLIECTBEHHO MOy IIaPHbIE KPO-
BOU3JIUSIHUS); OONBHBIX C MIIEMUYECKUM HHCYJIBTOM — HAJIMYHE
HH(APKTA TOTOBHOTO MO3ra, MOATBEPIKACHHOTO KITMHUYECKUMH
u KT-ganHpiME; OOJNBHBIX C TSKEIBIMH YSPEITHO-MO3TOBBIMH
TpaBMaMH - yIIHOBI FOJIOBHOTO MO3ra CpeHel U TsKeNol cTe-
neHu. V3 0CHOBHOM IpyIITbl HCKIIFOYEHBI TA[UEHThI C BHYTPH-
MO3TOBBIMH KPOBOMBJIUSIHUSAMH C OOBEMOM TeMaTOMbI Ooiiee
80 cM?, ¢ TSDKEIBIMU JIEKOMIIEHCUPOBAHHBIMU COMATHYECKUMHU
3a00/1€BaHUAMH, JOOPOKAUECTBEHHBIMH U 3JI0Ka4€CTBCHHBIMU
OIyXOJISIMH TOJIOBHOTO MO3ra, Jerkux u koxu. ITo mcxony 3a-
OosieBaHusl, HE3aBUCUMO OT JIMArHo3a, OOJbHBIC Pa3/esiCHbl Ha
rpynnsl: BepkuBiuue - 130 (59,3%) u ymepume — 89 (40,6%).
Conepskanue 6enka S100B u HelipoHcnenn(pUIECKON IHOIA3EI
(NSE) B chIBOPOTKE KPOBH OIPEAEIAIOCH IIPU MOCTYIIICHUH U
B quHamuke. CynepHaTtaHT oTaessuii 1 xpanuiu npu -80°C no
ananusa. s onpenenenust S100 u NSE Bce 0Opasiibl aHanu-
3MPOBAIM B JBYX JK3EMIUIIPAX, MCIOIb3ysS UMMYHOIIOMUHO-
METPUYECKHI aHalu3 ¢ ucrojib3oBaHueM Habopa ELISA s
yenoBeka. Jlsi u3MepeHus ra30B KPOBH, JIAKTaTa U TIIFOKO3BI
00pasiipl aHATM3UPOBAIM C MOMOIILI0 aHamu3aropa ABL 735
(Radiometer; Tanus). C eI OIEHKH TSKECTH MOBPESIKICHHUSI
MO3ra ¥ TMPOrHO3a MCXO0Ia KJIMHUYECKOTO TCUCHNUS 3a00ICBaHusI
UCIIOJIB30BAIUCH OIICHOUHBbIC HeBposiornyeckue mkaiabl GCS
(Glasgow Coma Scale).

[ManueHTsl B rpymIiax UCCIeJBOAHUs ObUTH COMOCTABUMBI 110
noxy (x*>=0,0184, p=0,8922) u Bo3pacty (3>=0,0183, p=0,4288).
Jlnis onpenenieHUss BO3MOXKHOCTH HMCIONb30Banus 6enka S1008
B NPOTHO3UPOBAHUH MCXO/a BTOPHUYHBIX MOBPEKICHUN TOJOB-
HOTO MO3Ta TPH COCYIHCTOM M TPaBMATHUCCKOM MOPAYKCHUH
MPOBE/ICH JAUCICPCUOHHBIN aHaiu3. OIEHMBAJICS MaKCHUMAallb-
HBII, MUHUMAJIBHBIH 1 cpeHuil ypoBeHs Oenka S100p st kax-
JIOH TPyMIIBI HCXOJIOB.

HccrenoBanne CTaTHCTUYECKOW B3aMMOCBSI3H MEXIY Kade-
CTBEHHBIM MPHU3HAKOM M KIMHUYECKUM HCXO/IOM OCYIIECTBIISI-
JIOCH TPH TTOMOIIH aHAIN3a TAOIUI] CONPSKEHHOCTH, C BBIUHC-
neHueM kpurepus x2 [lupcona. B ciryuae HeBbINOMHEHUS yCIIO-
BUSI IPUMEHUMOCTH Kputepus y2 (Oonee 25% sdeex B Tabnuie
COMPSKEHHOCTH UMEIOT 0XKHUAEMYI0 YaCTOTy MEHee 5), aHaIu3
HPOBOJMIICS TIOMAPHO MO JBYCTOPOHHEMY TOUYHOMY KPHUTEPHIO
Qumepa [2p(F)]. B ciyyae HenoOCTaTOYHOW CTATHCTUYECKOM
3HAQYMMOCTH CBSI3U JIByX HOMHHAJIBHBIX IPH3HAKOB B MHOTO-
MOJIBHOW TaOJHIIEe COMPSHKEHHOCTH, MPOBOAWIN O00bEINHCHUE
HECKOJIBKUX CXOJHBIX [10 CMBICITY TPaJaliiii MPU3HAKa B OJIHY, C
HOCJIeYIOIUM BblunciaeHneM kpurepus x2 [Tupcona ¢ pocrur-
HYTBIM YPOBHEM CTAaTHCTHYECKOM 3HaYMMOCTH (p) ¥ OTHOILE-
Hust mwancos (OIIl) ¢ 95% nosepurenbHbiM MHTEPBAIOM (95%
JI). HccnenoBaHue B3aMMOCBA3M MEXKIY KOJIMYECTBEHHBIM
U Ka4eCTBEHHBIM MPU3HAKOM OCYILIECTBIISUIOCH IPU HOMOIIH
01HO(AKTOPHOTO JIOTHCTUYECKOTO PErpecCHOHHOIO aHaum3a ¢
BBIYHCIICHUEM CTAaTHCTHKH %2 Banbaa ¢ JOCTUTHYTHIM YpOBHEM
craructuyeckoit 3Hauumoctu u O ¢ 95%11.

© GMN

IIpoBenen aHanM3 MHOXECTBEHHOW JIMHEHHOM perpec-
CHH ISl BBISBJICHHS MCPEMCHHBIX, HE3aBUCHUMO CBS3aHHBIX C
ypoBussMu S100B B chiBopoTke. Mcmonb3oBanach MOIIaroBas
TeXHUKa Brepel. JlaHHbIE NpeICTaBICHbl B BUAE CPEIHETO
3HAUCHUATCTaHJAPTHOE OTKIOHEHUE WM MEIUaHbl U MPOLCH-
TUsIeH, p-3HaueHust menee 0,05 cuuTaNIMCh 3HAYUMBIMHU.

[TocTpoenue MaremMaTHUECKUX MOJEJIel MPOrHo3a pUCKa He-
0JIaronpUsATHOrO UCX01a OCYILECTBIIOCH IPH ITOMOILU METOIa
MHOTO(aKTOPHOTO OHHAPHOIO JIOTMCTHYECKOTO PEerpecCHOH-
HOI'0 aHaJIM3a ¢ MOLIAroBBIM BKIIFOUYEHHUEM HE3aBUCHMBIX Iepe-
MEHHBIX. BilMsiHuEe HE3aBUCHMOI IEPEMEHHON Ha BEPOSITHOCTh
ucxona onpenessin npu nomouy OIL u 95% JAW. lns oueHkn
Ka4ecTBa MAaTeMaTHYECKONH MOJENH BBIUMCIIIN KOdpdUIHeHT
nerepmunanuyn Haiimpkenkepka (R2), moxasbiBaroluid 10510
BIINSTHHS BCEX TEPEMEHHBIX, BKIFOYCHHBIX B MOJEINb, HA JIHC-
IIEPCHIO 3aBUCUMOI IEPEMEHHOMH, a TaKkKe KpUTEpUil coriacus
Xocmepa-JlemerioBa, MO3BOJISIIOIIMNA YCTAHOBUTh, HACKOJIBKO
MOJIEJNb COIVIACYETCsl ¢ UCXOMHBIMH JaHHbIMU. OLieHKa TUCKpH-
MHUHUPYIOLIEH CIIOCOOHOCTH MaTeMaTHYECKOM MOJEIH BBINOJI-
HsJIACh HAa OCHOBE aHanu3a Tabnuipl Knaccudukanuii. OueHKy
IPOrHOCTHYECKOH 2 (HEKTUBHOCTH MOJISIH OCYIIECTBISIIN TIPU
nomomy aHanmza ROC-kpuBBIX, ¢ BBIYMCICHHEM I0Ka3aTe-
a5t wiomaau mogq ROC-kpusoii - AUC (Area Under Curve). B
XOJIe CTaTUCTMYECKOr0 aHajlu3a PAacCUUTBIBAICS JOCTHUTHYTHIH
YPOBEHb CTAaTUCTUYECKONW 3HAYMMOCTH (P) U YUCIO CTENCHEH
cBobozpI (df). Kpurnueckoe 3HaueHne ypOBHSI CTATHCTUYECKOM
3HAYMMOCTH B HccneoBaHuu coctaBuio p<0.05. Pesynbrarel
YCCIIEIOBaHUS TOBEPIHYTHI CTaTUCTUYECKOMY aHAJIU3Yy M Ma-
TEMaTHUYECKOM 00pabOTKe MaHHBIX C KMCIOIb30BAHHUEM MaKeTa
HpHUKJIaHBIX Iporpamm Statistics (SPSS v.25).

PesyabTarsl n 00cyxaenne. B nuccienyemoil B rpynme nanu-
EHTOB C IiepeOpabHBIMH MOBPEKACHUIMH C MEPBBIX JKE THEH
HaOJIIONAINCh W3MEHEHHUs: B YPOBHE HEHpOHCIenn(pHUIecKuX
OCJIKOB CBIBOPOTKU KpPOBH, KOTOpbIE OTpa)kajld HapyLICHUs
MPOHHUIIAEMOCTH TeMaTOdHIIe(haTLHOTO Oapbepa B BUIC MOBbI-
IICHHS KOHIICHTPAIIUU HEHPOHCTICU(PUISCKUX OCIIKOB, a TAKIKE
U3MEHEHUS B METaboJIN3Me MO3ra ¥ KIIMHUUECKUX JaHHBIX. J{1s
BBISIBJICHUS PA3JIMUUi TIPU MOBPEKACHUH MO3Ta B HAYaJIbHOM
Iepuoie TPaBMaTHYECKOH OOJIE3HNM MHPOBEIEHBI COMOCTAB-
JICHUS IOJIy4YEeHHBIX NaHHBIX. VccnenoBaHus moka3ajiu, 4To
IIOPOrOoBO€ 3HAYEHUE WJIM TOYKOH OTCEYECHMsS ChIBOPOTOUYHOU
S100p nist popManbHOTO pa3zieieHns Ha TPYIILY BBDKHBIINX
U rpyniy yMmepmux 6onbHbIX coctaBmiio 0,2 MKr/ia (yaBoeH-
Has HOpMa), puc. 1.

AN P T A
Mapessss - % 100

B A0

Mg cwmpre

Puc. 1. [Juacpamma pazmaxa no epynnam ucxooa S1008

[IpoBenen aucrepCHOHHbIA aHAIN3 U1 ONPEAEICHUs CTaTU-
CTHYCCKH 3HAYMMOW pasHHMIlbl 3HaueHu Oenka S100P. Onenu-
BAJICS. MAKCUMAJIbHBII, MUHUMAJIBHBIN U CpeHUN ypOBEeHb Oell-
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ka S100B s kaxa0il rpynisl UcxonoB. Pasnuuus B cpeaHeM
3HayeHny 6enka S100P B CbIBOPOTKE KPOBH OOJNBHBIX B «TPYIIIE
¢ OJaronpUsITHBIM MCXOIOM» U «TPYIIE C HEONIaronpusTHHIM
FICXO/IOMY JIOCTOBEPHO OTIIMYAIOTCS 10 CPEIHEMY U MaKCHMallb-
HOMY 3HaueHuIo ypoBHs 6enka S100B (p=0,05). Kpusbie BbDKH-
Baemoctu Kaplan-Meier s S100p3 <0,2 mxr/n u S1003>0,2
MKT/JI TIPECTABJICHBI Ha pHUC. 2.

Anames BscaBasuocti no 5100 (Kannas-Mesiep)
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Puc. 2. Kpusvie sviicusaemocmu Kaplan-Meier ona S1008
<0,2 mxe/n u S100pB >0,2 mxe/n

W3 puc. 2 ciaenyert, 4To KyMyISTUBHBINA 1OKa3aTelb CIydaen
HACTyIUIeHHs1 HeOnaronpusitHoro ucxona (yposens S1003<0,2
MKI/JI) pacXOAUTCsl C TOKa3aTeleM HACTYIUICHUsS] HeOlIaromnpu-
sTHOTO Hcxona (yposenb S1005>0,2 MKI/i1) ¢ NepBbIX ke AHEH
HaOmoneHns. JIOCTUrHYThIH YPOBEHb 3HAYUMOCTU 110 KpPHTE-
puto log Rank (Mantel Cox) <0,0001 yxa3piBaeT Ha 3HAUMMOCTh
pe3ynbraToB uccienoBaHus. Takum oOpa3oM, ypoBeHb Oelika
S100B MOXET CIY)XUTb NPEAUKTOPOM JIETaJbHOIO HCXOAa Ha
PaHHUX CPOKax 3a00JICBaHHS.

YeraHOBJIEHO, YTO YPOBHM HEHpoHCHeHU(pUIECKUX OENKOB,
ra3bl KpoBH M IPEIUKTOPhl HapyLIEHUS MeTadoin3Ma MO3ra
i depeHIpoBaINCh MeXy COO0H B 3aBUCHMOCTH OT HCXOa
3abosneBaHusl. BosiBIeHHbIE pa3inuns OOBSICHSIIOTCS OMOXMMH-
YECKHMMHU OCOOCHHOCTSIMU liepeOpasbHbIX MOBPEKICHUH, YTO,
B CBOIO Ouepe/ib, Onpenessiercst X Mopdo-pyHKINOHATbHBIMU
ocobeHHOCTAMH. CYIIHOCTBIO JOMUHHMPYOLIMX [TOBPEXKICHUIMA

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

MO3ra SIBJISIETCS Pa3BUTHE MATOJIOMMYECKOTO TIPOIiecca B HalpaB-
JICHUU HapacTaHUS LIUTOTOKCUYECKOTO OTeka (0TeK-Ha0yXxaHHe)
TOJIOBHOI'O MO3ra, IOBBIIIEHUS BHYTPUYCPEIIHOI'O JIaBJICHUS
C BO3MOXKHOM JUCIOKAlMell W BKIMHEHHEM Mo3ra. B 1emom,
pe3ysbTaThl COMOCTABJICHHS IIOKa3aTeliell ChIBOPOTKU KPOBH
HMENH TOJIOKUTEIbHBIN pe3ysibTaT U IOKasajau, 4YTO BEIUYUHA
OT/IENIbHBIX HEHPOMapKepOB MOXKET CIIY)KUTb B KaueCTBE KpH-
TEpUEB JJOMUHUPOBAHUS BTOPHYHBIX HMOBPEKIAECHUN I'OJIOBHOIO
Mo3ra. BhIsBIEeHHBIC pa3IuyMsl B XapaKTepe OTBETHON peakLuu
OpraHu3Ma Ha IOBPEK/ICHHE TOJIOBHOTO MO3Ta, SIBUJINCH OCHO-
BaHUEM /Ul TOCHeaylomel pa3pabotku auddepeHnnanTbHo-
JIMarHOCTHYECKOro anroputMa. Ha srarne MHOXXECTBEHHOTO JIO-
THCTHYECKOro perpeccuoHHoro ananusa (JIPA) msydena cBssb
pHCKa TOBBILICHHUSI YPOBHSI LIEJICBOTO 3aBHCUMOTO [IEPEMEHHOTO
S100B > 0,2MKr/1 ¢ ApyrUMH HE3aBUCHMBIMH NEPEMEHHBIMH,
MOJy4YEHHBIMU B XOJ€ J1a0OpaTOPHO-UHCTPYMEHTAJIBHBIX Me-
TOZIOB 0OcieoBaHus. Pe3ynbrarTel aHAIM30B IHPECTABICHBI B
tabnune 1.

Pesynbrarhl aHanu3a ykasblBalOT Ha HAM4YME CTATHCTHYE-
CKH 3HaYUMOM mpsiMoit cBsizu Mexay S1003>0,2 mxr/n u NSE
>18,9 HI/MJII B CpPaBHEHHM C JPYTUMH MHEPEMEHHBIMH, IPH
stom OUI cocrasusier 11,9 (95%/11:3,2927-1,6693). Ilpu no-
BBIIICHUHU caxapa KpoBH Bbiuie 7,4 mmons/n OLI cocrasisier
3,82 (95%AU: 2,1289- 0,5539); npu wkane [maszro amke 13
oaioB O cocraensier 3,69 (95%AU: 2,1316-0,4819); npu
nospienuu pCO, <43,5 MM pr CT. gokymentuposano OILI
3,15 (95%U: 1,8916- 0,4062). Mepa onpeneaeHHOCTH MOy~
YeHHOM Mozenu no kputeputo ncesno R? Nagelkerke - 263,5;
logLikelihood - 47,87.

Ha ocnosanuu nposenennoro JIPA ypaBHeHue Moznenu umMe-
JI0 CIIeyIOUIUi BUI:

p= 1/(1 + Exp( -(-4,051+2,481*NSE >18+1,341*Imoko3a
>7+1,307*GCS<13 + 1,149*PCO2 <43+0,738*Hb <128))),

IZie P - BEPOSTHOCTH pucka nosbimenust S100$>0,2 mxr/m; e
- OCHOBaHUe HaTypajibHOro jJorapudma (e=2,72); -4,0511 - kon-
CTaHTa.

Hanny'-lmy}o NPOTHOCTUYECKYIO LEHHOCTL MOACIN HUME-
na Touka orceyenus 88,89%, AUC - 0,873; Se-91,30%; Sp-
72,09%; NPV-93,94%; PPV-63,64%, kak noka3aHo B puc. 3.

Ipu ¢dopmupoBanur MHOTrO(aKTOPHOTO AHUCIIEPCHOHHOIO
aHaim3a ¢ nporxHosuposanuem pucka S100p > 0,2 Mkr/in nomiy-
YEHBI PErPeCUr U3 HECKOJIBKUX IPEIUKTOPOB HEOIAaronpuaTHO-
0 UCXO/1a M COOTBETCTBYIOIIAs OaibHAasI IKaa.

Tabauya 1. Ilpoecnoszuposanue pucka nosviwenus S100p >0,2 mxe/n

95% AU nast
Cranpa. Ex Exp (B Koa.
daxtop AuROC A P P (B 7(W) q’ p
omunodKa (B) . . perpeccun
BepXHUi HUKHHT
KoHncranra 0,5745 -5,1772 -2,9250 49,7161 -4,0511 <0,0001
NSE >18,9 , ur/mn 0,721 0,4141 11,95 3,2927 1,6693 35,8875 2,4810 <0,0001
I'nroxo3a >7,4,
0,858 0,4018 3,82 2,1289 0,5539 11,1451 1,3414 0,0008
MMOJIB/JT
GCS <13 0,862 0,4208 3,69 2,1316 0,4819 9,6419 1,3068 0,0019
PCO,’<43,5
0,866 0,3789 3,15 1,8916 0,4062 9,1924 1,1489 0,0024
MM.PT.CT
Hb <128 r/n 0,873 0,3915 2,09 1,5050 -0,0295 3,5518 0,7377 0,0595
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npumeuanus: 'NSE - neuponcneyuguueckas snonasa, ne/mn; GCS - lxkara xom [aszeo;
pCO,- napyuanvroe oasnenue yenexuciozo 2asa, mm.pm.cm, Hb - zemoanobun
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Puc. 3. Ananuz nnowaou noo kpusvimu (AUC) pabouux oan-
HbIX MOOenu

Ha ocHoBanum perpeccun u3 IsITH (DAKTOPOB BBICTPOCHA
nporHosupyomas OanpHass mkana (IIbII). Kak Buano, oT-
HOCHTEJILHBI PUCK HEOIaronpusATHOro Mcxona coctaBui 9,35
(95%1: 4,24 - 20,63); Se-91,89%, Sp-64,14%, %*-62,0963,
AUC-0,88. Kanpkymnarop pacuéra MporHosza UCXozia OTpa)aeT
cienytoree: eciau yposeHb NSE >18,9 ur/mi, To nporHoctuye-
ckuil 6amn =35; moko3a >7,4 MMois/i1, To 6ain =19; ecim o
GCS <13 To 6amn =19; pCO,<43,5, To 6amw=16; Hb <128 r/n
t0 Gamt =11. Utoro=100 6amtos. Joctmwkenue mo [1BII 3na-
yexusi 100 OaioB COOTBETCTBYET YPOBHIO COZlEp)KaHMUs Oeska
S100$>0,2 MKr/J1, 4TO YKa3bIBa€T HA OBBIIICHUE PUCKA JICTAIIb-
Horo ucxoza B 9,35 pasa.

IToxazarenu CMEPTHOCTH OT TPABMaTHYCCKUX U COCYAUCTBIX
HOPAKCHUH Pa3IMYaloTCs M0 JAHHBIM HECKOJIBKHX HCCIIe0Ba-
HUH. B HEKOTOPBIX MCCIIEI0BAHUAX UCIIONIB3YIOTCS Pa3HbIE Bpe-
MEHHBIC METOAbI U NapaMETPhI JId aHaJIM3a CMEPTHOCTH. Jle-
TaJbHOCTH KOJICOeTCs B peaenax ot 13 10 22% [14]. Yeranos-
JICHO, YTO IIOCJIC IEPBUYHOI'O MOBPEKACHUS C IMEPBLIX MUHYT
pa3BHUBaeTCsl BTOPHYHOE MOBPEXKICHHE MO3ra, KOTOPOE MOXKET
MpOa0JIKATbCA HA MPOTAKEHUU HECKOJIBKUX JIET U3-3a M30BITOY-
HOI MeTaboNIMuecKol, KIIETOUHOH 1 MOJEKYIISIPHOH aKTHBHOCTH
Bocnanenus [15]. IIpu TpaBMaTndeckux 1 COCYIUCTBIX ITOpaxe-
HUsAX S100 MOXXeT CeKpeTHpOBAaThCS B CHCTEMHBIH KPOBOTOK
yepe3 MOBPEKICHHBIN TemaTosHIeannueckuii 6apsep [16].
B nauanbHoOl daze nospexaennit S100B cexkperupyercs Kak
KOMIICHCATOp C JeHCTBUEM HeHpOoTpOUUECKHX areHTOB,
KOTOpbIe 001aJaloT HEHPOMOLYIUPYIOIIUM JeiicTBHEM H
MOJIJIEPKUBAIOT Tpoliece naMsT ¥ Mbinuienus [17]. Ha no-
cIeqHel CTaluu, NPU MPOrPEecCUPOBAHUN BOCIAIUTEIBHOTO
mpolecca W YBEIUYCHUH TUCOHYHKIIMH reMaTodHIe(ainye-
ckoro Gapwepa, S100P neiicTByeT Kak IeCTPyKTOp HEHPOHOB
U3-3a CTUMYISALUU HNPOBOCHAJIUTCIBbHBIX HUTOKWHOB W aK-
THUBHOCTH CBOOOIHBIX PAJMKAIOB, YTO YaCTO BCTPEYACTCS B
nato(U3NONIOTHK HEeHpoaereHepaTUBHBIX paccTpoiicts [18].
HUccnenoBarenn 00Hapy KUK, 4TO 3TOT OMOMapKep OTpakaeT
creneHb TsokecTH TpaBMbl Ha ocHoBe GCS [19]. ITokasano,
4yro ypoBeHb S100B 3HAYUTENBHO OTIMYAICS Y BBDKHBIIMX
WIM yMEpHIHUX CyOBEKTOB ¢ TpaBMaMH rosoBbl. [loBpexne-
HHE MO3ra, KOTOpOE€ BBI3bIBaeT BbICOKHI ypoBeHb S100,
[0 BCEH BEPOSTHOCTH CBS3aHO C Ba30CIAa3MOM U HIIEMHUEH.
Ilo naHHBIM HEKOTOpBIX aBTOPOB [20], mocTUIIEMUYECKUN
Ba30CMa3M OOBIYHO pa3BUBACTCS B TEUCHUE 3 JHEH mocie
TpaBMaTHUECKUX U COCYIMCTBIX HopaxeHMH. B uccienona-
Huu Unden [21] noxkasano, uto y 33 (13%) nauentos S1003
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npeackasbiBai HebmaronpustHbie ncxoasl (p=0,03), omHako
He cmeprtHocTh (p=0,182). Shakeri et al. [22] orpunatot pe-
3yJIbTaThI, COMIACHO KOTOPBIM ypoBeHb S100f He MOKeT ObITH
IPEAUKTOPOM CMEPTHOCTH. YKa3aHHbIC HCCIIEHAOBaHMS IIPO-
BOJMJIMCH HEOJHOPOIHO MO0 BPEMEHU M METOA0JIOTHH, CIIe0-
BAaTEJIbHO PE3yJIbTAThl TAKIKE Pa3IMYAIOTCS.

B crarbe ommcana pa3paboTKa IPOTHOCTHYECKOM MOJIEIH
BO3PACTAIOILEH CIOKHOCTH, OCHOBAHHOI Ha MPEJUKTOpaXx IUis
IPOrHO3UPOBAHUST HEOJIATONPHUATHBIX HCXOAOB y MHAlEHTOB.
Mogzenp afieKkBaTHO pa3iMyajia MAalHeHTOB C IUIOXUMH H XO-
powruMu  ucxoxamu. HamOonbiinii 00beM HPOrHOCTHYECKOM
MHGOPMALIUK COZIEPIKAJICSI B OCHOBHOM Habope NPeanKTOpOB
- NSE, GCS, pCO,, moko3a u reMOrIoOuH KpOBH IPU TOCTY-
wienuu [23,24]. Heobxoauma panbHeiimas nposepka 3Toi Mo-
JIeJIH, OJHAKO TpeOyeMble JaHHbIE HEJJOCTYIHBI B OOJIBIIMHCTBE
uccliieioBanuii. ABTopaMu [25] mokasaHo, 4To IJIF0K03a U TeMOo-
IJI00MH BHOCST BKJIaJ B IIPOrHO3MPOBAHUE UCXOda, XOTs UX BJIH-
SHAE MEHBIIE, YeM Y JIPYTUX MPEIUKTOPOB, HAIIPUMED BO3pac-
Ta. B oTIeneHUIX HHTEHCUBHOU Tepanuu ObLIO MOKAa3aHO, YTO
UHTCHCUBHOC JICYHCHUEC TUIECPITIMKEMUN CHHXKAET CMEPTHOCTH
[26]. Pannee nporHo3upoBaHue UCXOA TIO3BOJISICT YCTAHOBUTH
6a30BbIi IPOQUIB PUCKA JUIS OTACIBHBIX AL[EHTOB, TEM Ca-
MBIM O0€cIeunBas CIIPaBOYHYIO UH()OPMALINIO [T OIICHKHU Ka-
4yecTBa OKa3aHWUs MeQuuuHCKod mnomoru. [Ipornocruueckue
MOJIeSIH 0COOCHHO 3HAYMMBI JUTsl 3()(EKTUBHOTO IIAHUPOBAHHUS
¥ aHAJIN3a PaHIOMHU3UPOBAHHBIX KOHTPOIUPYEMBIX UCCAE008a-
leﬂz, TaK KaK MOXHO HUCK/IIOYUTH NMAaUCHTOB C OYC€Hb XOPOILIHUM
WIM O4€Hb IUIOXUM IPOrHO30M [27], BHINOIHUTH KOBapUaTUB-
HYIO KOPPEKTUPOBKY d¢dekra snedenus [28,29] u paccMoTpeTh
JAPYTUE€ aHAJIU3bI, KOTOPBIC MPUBOIAT K YBEJIMYCHUIO CTaTUCTU-
yeckoit momHoctH [30].

[pemaraemast MOJesb IIOMOXKET BpadaM B [EPBOHAYAIBHOM
OLICHKE TSKECTH U MPOTHO3a MOBPEXKJICHUH TOJOBHOTO MO3ra
[31].

MOZ[CJ'[I/I MOTYT 6bITb IOJIE3HBI I MPEAOCTABJICHUA peajin-
CTUYHON HMH(pOpPMAIMU 00 OKUIAEMBIX pe3ylbTarax, KOJHue-
CTBEHHOM OLCHKHU H Knaccmbmcauuu TAXKECTU TPaBMbl I'OJIOB-
HOTO MO3ra, CTparu(uKaluu U KOPPEKTUPOBKU KOBapHaLUil B
KIIMHUYECKUX UCIIBITAHUAX U B KAQYCCTBE CIIPAaBOYHOI'O Mar€pu-
ana Jyisl OLIEHKH Ka4eCTBa MEIUIIUHCKOH OMOLIIH.

B 3axiroueHue clieyeT OTMETHTb, YTO CYIIECTBYET 3Ha-
4yuTeIbHAs pasHuIa B cpeaHux ypoBHsx S100B B ceiBopoTke
KpOBU MEXY MALlUEHTaAMH, KOTOPBHIC BBDKWIIN U YMEPIIN I10CJIE
TpaBMaTUYCCKUX U COCYANUCTBIX nopameﬂnﬁ .

BroiBoabl.

1. ¥YpoBHuu 3aBucumoii nepementoii (6enox S100p) u He3aBu-
cuMbIx nepemenHbIX (NSE, moko3a xkposu, GCS n HB) moryt
OBITh MCIIOJIB30BAHBI B KAYECTBE MYJIbTUMOJAAJIbHBIX IPEIUKTO-
POB MPOTHO3UPOBAHUSI HEBPOJIOTMYECKOTO CX0/1a Y OONBHBIX C
OCTpO#i 11epedpaibHOM MaTOIOTHEH.

2. IlpennokeHHas MareMaTH4YecKas MOJEINb, BKIIIOYAIOIas
B KAQueCTBE MPEIUKTOPOB IIOXOI0 HCXOa 3aBUCUMYIO Iepe-
mennyto (S100B) u He3aBucumbie nepemennsie (NSE, rro-
ko3a kpoBHu, GCS u HB) nmena touxka orceuenus 88,89%,
AUC-0,873; Se-91,30%; Sp-72,09%; mnporuocruueckas
LICHHOCTh OTpHLarenabHoro pesyiasrara (NPV) cocraBuna
93,94%; a nonoxutenbHoro pesynbrara (PPV) - 63,64%, uto
COOTBETCTBYET OTINYHOMY Ka4eCTBY MPOTHOCTUYECKOH CIIO-
COOHOCTM MaTeMaTHuyeckoil Monenu. Mopenb MOXeT ObITh
HCIIOJIb30BAaHA B HOBCeﬂHeBHOﬁ NPaKTUKE IJId BBIABICHUSA U
CHHIKCHUSA BEPOATHOCTHU BBICOKOT'O pHUCKa He6HaFOHpHﬂTHOFO
KJIMHUYECKOTO MCcXo/a y OOJNIbHBIX C OCTPOH I1epedpaibHON
HaTOJIOTHEH.
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SUMMARY

THE LEVEL OF S1008 IN BLOOD SERUM AS A PROG-
NOSTIC FACTOR OF OUTCOME IN SECONDARY
BRAIN LESIONS

Sarkulova Zh., Tokshilykova A., Sarkulov M., Kalieva B.,
Tleuova A., Daniyarova K.

West Kazakhstan Medical University named after Marat
Ospanov, Kazakhstan

This study is devoted to the study of the prognostic value of
neuron-specific markers of the brain and indicators of the out-
come of brain damage.

The purpose of the study. To study the prognostic role of se-
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rum S100 as a predictor of mortality in vascular and traumatic
brain injuries.

A prospective cohort study involving 219 patients. In the blood
serum, neuron-specific markers (S100, NSE) and glucose, acid-
base state and gas composition of arterial blood were obtained dur-
ing follow-up periods: at admission, on the 3rd, Sth and 7th days of
patients’ stay in the intensive care unit.

The most significant risk factor for an unfavorable outcome
is the marker S100 with a cut-off point of 0.2 mcg/1. The results
of the analysis indicate the presence of a statistically significant
direct relationship between S100>0.2 mcg/l and NSE >18.9 ng/
ml compared to other variables, while the chance ratio (OR) is
11.9 (95%CI:3.2927-1.6693;). With an increase in blood sugar
above 7.4 mmol/l, the OR is 3.82 (95% CI: 2.1289- 0.5539;);
with a Glasgow scale below 13 points, the OR is 3.69 (95%
CI: 2.1316-0.4819;); with an increase in pCO2 <43.5 mm Hg,
the OR was 3.15 (95% CI: 1.8916- 0.4062;). The measure
of certainty of the obtained model according to the criterion
of pseudo R2 Nagelkerke is 263.5, which corresponds to the
excellent quality of the predictive ability of the mathematical
model. The developed prognostic model, including the de-
pendent variable S100 and independent variables as predic-
tors of a poor outcome of NSE, pCO2, GCS and Hb, reached
a cut-off point of 84.51%, AUC - 0.88 with high levels of
sensitivity and specificity: 91.89% and 64.14%, respectively.
This model can be used to predict the outcome in patients
with acute cerebral pathology.

Keywords: strokes, traumatic brain injuries, neuron-specific
markers, diagnostic and prognostic criteria, stroke outcome.

PE3IOME

YPOBEHbB S1008 B CbIBOPOTKE KPOBU KAK ITPO-
THOCTUYECKHUIM ®AKTOP UCXOJIA ITPH BTOPHUY-
HBIX ITOPA’KEHUAX I'OJIOBHOI'O MO3T'A

CapkysoBa K.H., TokmuiasikoBa A.b., Capkyros M.H.,
KanueBa b.M., Tueyoa A.C., lanusiposa K.P.

3anaono-Kazaxcmanckuii meouyunckuil ynusepcumem um. Ma-
pama Ocnanosa, Kasaxcman

HccnenoBanye MNOCBAIIEHO H3YYEHHIO ITPOTHOCTHUYECKOMH
LIEHHOCTH HelpocnennpuIeckux MapKkepoB roOJIOBHOIO MO3ra 1
HI0Ka3aTesed UCX0/1a ero MOBPEXKICHUI.

Lenbio uccenoBanus SBUIOCH OINPEEICHUE IPOrHOCTHYE-
ckoii 3HaanmocTr S100B Kak mpearKkTopa CMEPTHOCTH HPH CO-
CYMCTBIX U TPAaBMAaTHYECKHUX MOPAKEHUIX MO3ra.

[IpoBeneHO MPOCHEKTUBHOE KOTOPTHOE HccienoBanue 219
MAalUCHTOB. B CHIBOPOTKE KPOBU HEUPOCHECHU(PHUCCKUEC MapKe-
psi (S100B, NSE) 1 ri1t0k03a, KHCIIOTHO-OCHOBHOE COCTOSIHUE U
ra3oBblil COCTAaB apTepUaAIbHON KPOBH IIPOAHAIM3UPOBAHbI IPU
HOCTYIUICHHH, Ha 3, 5 u 7 CyTku npeObIBaHUs OOJBHBIX B OT-
JICJICHUN peaHUMalny.

Hawubonee 3Ha4nMbIM (PaKTOpOM pHCKa HEOIArONpUSITHOTO
ucxona ciyxut Mapkep S100f ¢ Toukoii orcedenus 0,2 MKI/i.
Pesynbprarsl aHanM3a ykas3bIBalOT Ha HAJIWYME CTAaTHCTHYECKU
3HAUUMOM npsiMoii cBsizu Mexay S100B >0,2 mxr/n u NSE
>18,9 Hr/MI B CpaBHEHHH C JPYTHMH [IEPEMEHHBIMH, OTHOLIIE-
s wancoB (OLL) cocraBunmu 11,9 (95%/111:3,2927-1,6693).
ITpu noBblIeHHH caxapa B KpoBu Beime 7,4 mmonn/n OIL
cocraBmiio 3,82 (95%/U: 2,1289- 0,5539); npu mxkane [naz-
ro Huwxke 13 6amios - 3,69 (95%/U: 2,1316-0,4819); npu no-
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spiiennn pCO, >43,5 MM pr cT. nokymentuposano OI 3,15
(95%11: 1,8916- 0,4062). Mepa onpeneeHHOCTH TOITyYeHHOM
MoJienu 1o kpureputo ricesno R? Nagelkerke - 263,5 coorBet-
CTBYET OTIMYHOMY Kauy€CTBY HPOTHOCTHYECKOH CHOCOOHOCTH
MaTreMaTHYeCKo Mopenu. PaspaboTaHHas MPOTHOCTHYCCKAS
MojieNb, BKJIrOYarolnas nepeMeHHbii S100B u He3aBHCHMBIC
IepeMEHHbIe B KauecTBEe NPEAUKTOpOB Iuioxoro ucxopa NSE,
pCO,, GCS u Hb, nocturna Touku orceuenus 84,51%, AUC -
0,88 ¢ BBICOKMMHU YPOBHSIMU UYBCTBUTEIBHOCTH M crienuduy-
Hoctu: 91,89% u 64,14%, coorBercTBeHHO. Co3/1aHHAs aBTOpa-
MU MOJCIIb MOXET 6]>ITb UCII0JIb30BaHa JId IMPOTHO3UPOBAHUA
Ucxo/ia y OOJIBHBIX € OCTPOii 1iepeOpasIbHON MaToNoruei.
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DOMINANT AEROALLERGENS AND DEMOGRAPHIC FACTORS ASSOCIATED
WITH ASTHMA AND ALLERGIC RHINITIS

Telia A.

Thilisi State Medical Universit, Department of Allergology and Clinical Immunology, Georgia

Allergic diseases are caused by hyperactivity of the Th2 profile
of the adaptive immune system. This hyperreactivity is formed
by the overproduction of IgE antibodies [1,2]. IgE antibody-
induced diseases have increased significantly in recent years [3]
and are related to many factors. Bronchial asthma and allergic
rhinitis are among such multifactorial disorders. Therefore, spe-
cial attention is paid to studying these factors, especially since
the results of studies conducted in this direction are quite dif-
ferent. That, in turn, complicates the decision to diagnose these
diseases and conduct immunotherapy [7]. Georgia’s geographi-
cal and climatic peculiarities indicate the importance of study-
ing the clinically significant factors associated with asthma and
allergic rhinitis [18]. Thus, our study aimed to identify the domi-
nant allergens in children and adults with asthma and allergic
rhinitis and investigate the influence of demographic factors on
sensitization to these allergens. The study was conducted using

168

the “cross-sectional” protocol. Nine hundred sixty-four patients
aged 6-60 years with asthma and allergic rhinitis were studied.
The study was conducted using the “cross-sectional” protocol. It
included 964 patients with asthma and allergic rhinitis. Specific
IgE antibodies were detected by semi-quantitative immunoblot-
ting using standard 30 respiratory allergens.

Material and methods. The study was conducted using the
“cross-sectional” protocol. It included 964 patients registered
with the clinical databases of the Department of Allergology and
Clinical Immunology of TSMU (Tbilisi Medical State Univer-
sity) in 2015-2018, 501 of whom had bronchial asthma (51.9%)
and allergic With rhinitis 463 (48%). Their ages ranged from 6 to
69 years (mean age 22.7 years). Of these, 53 1-male, 433-female
(ratio 1.2) most common age 17-28 years. The GINA (Asthma)
and ARIA (Rhinitis) guidelines were used to diagnose asthma
and allergic rhinitis.
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The probable dominant factors (sex, age, residence, geo-
graphical region, genetic predisposition) responsible for allergy
sensitization were also identified through a patient survey. Spe-
cific IgE antibodies were detected by semi-quantitative immu-
noblotting using standard 30 respiratory allergens (panel-REF-
N-A1125). With quantitative and qualitative sensitivity assess-
ments, antibody titers were determined using a special scanner
Improvio-C (MEDIWISS-Analytic Gmbh). The diagnostic pan-
el used during the test (“Panel 30 Resp -A”) contained 30 “ma-
jor” standard respiratory allergens (D1-D.pteronyssinus, D2-D.
pharinae, D70-Acarus siro, [1-Honey bee venom, 13-Common
wasp, [6-Cocroach German, T2-Alder, T3- Birch, T4-Hazel,
T7-Oak white, Gx-Mixed grass, G12-Rye(pollen), W1-Rag-
weed, W2-Ragweed short, W6-Mugwort, W7-Oxey daisy, W9-
Plantain, W20-Nettle, W206-Camomile, K82-Latex, M1-Peni-
cillium notatum, M2-Cladosporium herbatum, M3-Aspergillus
fumigatus , M6-Alternaria alternata, E1-Cat epithel, E3-Horse
epithel, E5-Dog epithel, E6-Guinea pig epithel, E82-Rabbit epi-
thel, E84-Golden hamster epithel). IgE antibody concentrations
were assessed in IU / ml units, and the degree of sensitization
was assessed by a seven-point system, respectively: negative,
class-0 (0.00-0.34 TU / ml); Marginal, Class-1 (0.35-0.69 IU /
ml); Slight increase, class-2 (0.70-3.49 IU / ml); Sharp increase,
class-3 (3,50-17,49 IU / ml); High, Class-4 (17.5-49.9 U / ml);
Very high, class-5 (50-100 IU / ml); Extremely high, class-6 (>
100 IU / ml).

Database creation, sorting and statistical analysis were per-
formed by Microsoft Excel 2010, SPSS 21. These “packages”
were applied to perform descriptive statistics, compare variables
with the T-test, Forest plot analysis, and calculate the Odds Ratio
using a random effect model with a 95% confidence interval.

Results and discussion. 964 patients with bronchial asth-
ma and allergic rhinitis underwent 28,920 tests using a stan-
dard panel (“Panel 30 Resp-A”) with 30 major respiratory

allergens. Of these, 19830 (70.7%) were negative, and 8200
(29.3%) were positive. Analysis of positive tests revealed ten
main allergens associated with asthma and rhinitis (D1, D2,
D70, GX, W20, M2, M6, E3, E5, E6), with the most positive
results. The following trends were revealed by the intensity,
numerical and class evaluation of susceptibility to these al-
lergens (Fig. 1).

IgE antibody levels (classes) in asthma and rhinitis
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Fig. 1. Boundaries of IgE antibodies to respiratory allergens

In particular, from a total of 8200 positive tests, a clinically
significant (marginal and higher) increase in specific IgE an-
tibodies was observed in the following decreasing sequence:
slight increase - (Class-2) 6114 (74.6%); Significant increase
(Class-3), 1035 (12.6%); Marginal increase (Class-1), 1035
(12.6%); Extreme Increase (Class-6), 17 (0.21%); Very strong
increase (Class-5), 2 (0.02%); Strong increase (Class-4), 0%.
Figure 1. Figure shows the concentrations of specific IgE anti-
bodies (UI / ml) to the airborne allergens in the Panel 30 Resp
—A by classes.
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Fig. 2. Comparison of mean concentrations of allergen-specific IgE antibodies (Ul/ml)
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Fig. 3. Comparison of mean IgE antibodies (Ul/ml) of each allergen with mean of all dominant allergens
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6.1.1 demographic data (asthma)

1.1 mMEn vs wormen 265 5 236 501 253%
1.2 urban vs maral 325 am 234 501 250%
1.3 westvs east comparison 266 S 235 501 253%
1.4 FH positive vs negatie 356 sMm 305 501 24.4%
Subtotal (95% CI) 2004 2004 100.0%
Total evenis 1212 100

Heterogenaity, Tau®= 0.04; Ch*= 1043 &= 3 (P =002 F=F1%

Test for overall effect Z= 3.48 (P = 0.0005)

6.1.2 demographic data (rhinitis)

1.1 men vs women 242 463 22 463 250%
1.2 urban vs mral 258 483 204 463 250%
1.3 westvs east comparison 216 463 24F 463 250%
1.4 FH posilive vs negative 259 463 204 463 250%
Subtotal [95% CI) 1852 1852 100.0%
Total evenis arG are

Heleraganaity Taw®= 011, Chif= 2138, df= 3 (P = 0.0001), P= B6%

Test for overall effect 2=1.23 (P= 0.22}

6.1.3 demographic data

2.1 asthma vs rhinitis age 612 216 M 135 463 152%
1.2 asthma vs rhinitis age 12-18 54 M M7 463 148%
2.3 asthma vs rhinitis age 18-25 27 &M 54 463 1471%
2.4 asthma vs rhinitis age 25-35 98 s B3 463 149%
2.5 asthma vs rhinitis age 35-45 49 sM 45 4683 145%
2.6 asthma vs rhinitis age 45-55 48 5D 17 463 136%
2.7 asthma vs rhinitis age 55-65 8 M 12 463 129%
Subtotal (95% CI) 3507 3241 100.0%
Total ewvenis 51 443

Heterogeneity, Tau®= 057, Chi*= 86,49, df = 6 (P < 0.00001); ®= 93%

Test for overall effect Z= 0.44 (P = 0.6B)
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Fig. 4. Frequency of demographic risk factors in patients with asthma and allergic rhinitis

Statistical verification of the results obtained from the presented
graphic data (comparison with each other) was performed using
blobbograms, calculation of mean differences in IgE antibody con-
centrations (MD-Mean Difference) and correlation (random effect
model, 95% confidence interval). On the first blobbogram (Fig. 2),
a statistically significant increase in the mean concentrations of IgE
antibodies (Ul/ml) to each dominant allergen was observed in only
six allergens (in descending order: D1, D2, Gx, D70, E3, and W20).

Comparison of the mean data of each allergen with the mean
values of all allergens also revealed 5 (D1, D2, Gx, D70, M6)
dominant allergens, for which the level of IgE antibodies was
exceptionally high (Fig. 3).

Thus, individuals with allergic rhinitis and bronchial asthma
were found to be predominantly sensitized to allergens of house
dust mites (D1, D2, D70), mixed grasses (Gx), fungi (M2, M6, E3),
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and nettle (W20). A particular increase in specific IgE antibodies
from these allergens was observed against the mite and herb aller-
gen (D1, D2, D70, Gx). Analysis of demographic data of patients
sensitized to these dominant allergens (sex, age, place of residence,
geographical location, genetic predisposition) also revealed an
association of dominant demographic factors with both diseases
(asthma and allergic rhinitis) and individual allergens.

Most people with asthma were genetically predisposed to atopic
diseases, and they are women living in cities in western Georgia.
Most of the patients with allergic rhinitis were genetically predis-
posed to atopic states and living in east Georgia. Depending on age,
asthma was more common in people aged 6-12, 25-35, 45-55, and
55-65, but allergic rhinitis - between the ages of 12-18 and 18-25
(Fig. 4). This data reveals that these dominant factors may affect
the qualitative and quantitative indicators of allergen sensitization.
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Distribution of asthma and rhinitis in age groups [n}

Fig. 5. Incidence of asthma and allergic rhinitis in age groups

This tendency was especially pronounced in patients sensi-
tized to mites and fungi (D1, D2, D70, M2, M6). Even in indi-
viduals sensitized to mixed herbs and nettles, no tendency was
detected according to demographic factors. In addition, patients
sensitive to nettle (W20) were predominantly rural villagers in
western Georgia. This tendency was especially pronounced in
patients sensitized to mites and fungi (D1, D2, D70, M2, M6).
Even in individuals sensitized to mixed herbs and nettles, no
tendency was detected according to demographic factors. In ad-
dition, patients sensitive to nettle (W20) were predominantly
rural villagers in western Georgia (Fig. 3 and Fig. 4).

The results of our study were consistent with other studies that
confirmed that patients with bronchial asthma and allergic rhini-
tis are sensitive to indoor and outdoor allergens, of which house
dust mites and fungi are particularly relevant [21-24]. That is al-
lergens whose growth and development depend on air humidity,
ventilation, and the presence of carpets and plants in the home
[8, 9] and the geographical location and time spent by the patient
in the home environment [18]. As in our neighbouring countries
Turkey and Iran [28], and seven multicenter studies conducted
in 16 European countries, these allergens predominated among
the allergens causing asthma and allergic rhinitis [26,27].

Perhaps that is why sensitization against mites and fungi has
been detected more often in western Georgia. (This is a humid
subtropical region of the sea, where the average annual rela-
tive humidity reaches 80-82%. [10] (Best humidity is 75-80%).
Similar results have been observed in Iran (Bushehr Province)
[12, 17], Japan [13], Singapore, Malaysia and Thailand [14-16],
where the relative humidity fluctuates between 80-90%. As for
plant dust (mixed grasses and nettle) allergens, which ranked
third (after mites) among the dominant allergens in our study,
sensitization to them was more common in people living in east-
ern Georgia. In a region characterized by a transition from a sub-
tropical continental climate to a sea climate, the average annual
relative humidity is relatively low, reaching 65-70%. These data
more or less agree with the opinion of other authors, according
to which the concentration of allergic plant dust increases in spe-
cific bioclimatic regions [25].

The relationship between sensitization to dominant allergens
and demographic factors has been studied in numerous studies.
Due to different research designs and study populations, these
results are quite different [30]. For example, in China, Taipei, In-
donesia, and Korea, the incidence of tick-borne sensitization is
much higher in urbanized areas (80-90%) than in non-urbanized
regions (60-80%) [29]. Age-related tendencies of sensitization to
dominant allergens have not been identified in our study, which is
in complete agreement with the data of other authors who have also
obtained inconsistent results. For example, in Taiwan (China), dust
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mite sensitization was more common in people over the age of 70
(compared to 40 years of age [31], and in Korea, conversely, in
those aged 1020 years compared to 60 years of age [32].

According to various studies, genetic predisposition to atopic
diseases is one of the most essential factors in sensitization to
aeroallergens (85%) [33,34]. This data entirely agrees with the
results of our study, which showed that high sensitivity to all
dominant allergens was associated with hereditary.

Thus, airborne allergens are the essential allergens causing al-
lergic diseases of the upper and lower respiratory tract (asthma
and rhinitis). Among them, house dust mites, fungal and grass
dust allergens are especially prominent. That is allergens whose
concentration depends on climatic factors (humidity and tem-
perature). The study confirmed that sensitization towards these
dominant allergens is facilitated by such dominant demographic
characteristics as a genetic predisposition to atopic diseases, liv-
ing in urban areas, peculiarities of geographical regions. Consid-
eration of dominant etiological and demographic factors is es-
sential for the successful diagnosis and treatment of respiratory
allergies. Since most of the studies in the literature are based on
different methodologies and are characterized by relatively high
heterogeneity, it is advisable to conduct additional studies in this
area to clarify some of the findings further.
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SUMMARY

DOMINANT AEROALLERGENS AND DEMOGRAPHIC
FACTORS ASSOCIATED WITH ASTHMA AND ALLER-
GIC RHINITIS

Telia A.

Thilisi State Medical Universit, Department of Allergology and
Clinical Immunology, Georgia

Allergic diseases are caused by hyperactivity of the Th2 pro-
file of the adaptive immune system. The overproduction of IgE
antibodies forms this hyperreactivity. Asthma and allergic rhini-
tis belong to this type of multifactorial hypersensitivity disease.
The study of the factors contributing to the formation and de-
velopment of these diseases is of great clinical importance. Dif-
ferent studies interpret the influence of these factors on allergic
diseases differently. Our study aimed to identify the dominant
allergens in children and adults with asthma and allergic rhinitis
and investigate the influence of demographic factors on sensi-
tization to these allergens. 964 patients with bronchial asthma
and allergic rhinitis were tested for the presence of sensitization
to respiratory allergens. Of these, 203 patients showed positive
tests. Most often, positive results were observed against house
dust mites, fungi and mixed-grass allergens. Such outcomes
were prevalent in patients living in eastern, compared to western
Georgia. The study confirmed that sensitization towards these
dominant allergens is facilitated by such leading demographic
characteristics as a genetic predisposition to atopic diseases, liv-
ing in urban areas, peculiarities of geographical regions. Suc-
cessful diagnosis of respiratory allergies and treatment and pre-
vention is impossible without considering the dominant etiologi-
cal and demographic factors. The heterogeneity of replication
studies in the literature suggests that it is advisable to continue
them further.

Keywords: demographic factors, respiratory allergies,
asthma, allergic rhinitis.

PE3IOME

JOMUHUPYIOIIUE ADPOAJIJIEPTEHBI U JIEMOTI PA-
OUUYECKHUE ®AKTOPBI, CBSI3AHHBIE C ACTMOM U
AJUIEPTUYECKUM PUHUTOM

Temns AL

Téunucckuil 20Cy0apcmeeHHblll MEOUYUHCKULL YHUGepCUmen,
Kagheopa aniepeono2uu u KIUHU4eckol ummynonroeuu, 1 pysus

Annepruueckue 3a001eBaHUS BbI3BaHbI THIIEPAKTUBHOCTHIO
npo¢uist Th2 amantuBHOI MMMYyHHO#T cucteMsl. 130bITOUHOE
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npousBozcTBo antuten IgE ¢opmupyer runeppeakTHBHOCTb.
AcTMa M aJUIeprUuecKUil PUHHAT OTHOCSTCS K THITy 3aboJeBa-
HHUS MHOTO(AKTOPHOM THUIEPYyBCTBUTEIBHOCTH. M3ydeHue
(axTopoB, crocoOCTBYOMNX (GOPMUPOBAHUIO U PA3BUTHUIO YKa-
3aHHBIX 3a00JI€BaHUH, KIMEET OOJIBIIOE KIMHHYECKOE 3HAYEHUE.
Paznuunble uccae0BaHUs IO-Pa3sHOMY HHTEPIIPETUPYIOT BIMA-
HHE 9THX (aKTOPOB Ha aJUIEPrUUeCKHe 3a00JICBaHMSI.
[TpoBeneHHOE HCCIIeJOBAHUE HAMPABICHO HA BBISIBICHHUE JI0-
MHHHPYIOIIHUX AJUIEPIeHOB Y JeTel U B3POCIBIX C aCTMOIl U aj-
JICPru4y€CKUM PUHUTOM, a TAKXKC Ha U3YUCHUE BIIUSAHUSA JEMO-
rpaduueckux (GakTopoB HA CEHCHOMIIM3ALMUIO K ATUM ajuiepre-
HaM. 964 naiyeHTa ¢ OpOHXHAIBHON aCTMOH U aJlIepruuecKuM
PUHUTOM HPOTCCTUPOBAHBI HA HAJIAYUEC CeHCI/I6I/IJ'lI/I3aLIPIl/I K
pecniuparopubiM ajuiepreHam. M3 nux 203 nanueHTa nokasaiu

IMOJIOKUTECIIbHBIC TECTHI. HOJ’[O)KI/ITGJ'II)H])IG pesyanaTbl qalie Ha-
OJIFOANTICH B OTHOIICHUH KJICIICH JTOMAINIHEH MbUTH, TPUOOB
QJJIEPTeHOB CMELIaHHBIX TpaB. Takue ucxozs! npeobnasany y na-
LIMEHTOB, ’KUBYILHX B BOCTOUHOH I py31u B cpaBHEHNM C 3amaiHON
I'py3ueit. UccenoBanue mOATBEPANIIO, YTO CCHCHOMIN3ALNH K
9THM JOMUHHPYIOLIUM aJUIEPreHaM CHOCOOCTBYIOT TakHe Be-
JyIIue JeMorpapuyecKkiue XapakTepUCTHKHU, KaK TeHeTHYecKast
IPEIPACHOIOKEHHOCTh K aTONMYECKUM 3a00JIeBaHUSIM, IPO-
KMBaHHE B TOPOACKHUX pailoHAX, 0COOCHHOCTH reorpaguyecKux
PErHOHOB. YCIeIIHasi JUarHOCTHKA PECIUPATOPHON ajulepruu,
ee JIeUeHHE U NMPOQUIAKTHKA HEBO3MOXKHBI 0€3 yueTa JIOMH-
HHUPYIOLINX 3THOJIIOTMYECKUX M AeMorpapuyeckux (akTopoB.
Pa3zHOpOIHOCTE MCCIIENOBAHUM PEIUIMKALMM B JINTEpaType Ho-
3BOJISIET MTPEATIOJIOKUTD, YTO UX LEJIECO00Pa3HO MPOJOJIKUTb.
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N3MEHYNBOCTb TEHOMA 11O TPUMECTPAM BEPEMEHHOCTH

xoxamse T.A., 'Byagze T.)K., 'Tanosumsuan M.H., 2Mocuaze C.P., 'Curya T.I, Ulexana T.A.

"Tounuccxuti 2ocyoapemeennuiil ynugepcumem um. 1s. Jcasaxuwsunu, kagedpa 2enemuru;
’Knunuka Yauasa, L{enmp penpodykmuero2o 300posws, Tounucu, Ipy3us

BepeMeHHOCTh JKEHIIMH TpOTeKaeT Ha (OHE H3MEHEHHWH
¢yHkumii Bcero opranmsma. Haxozsce mox BozzaeicTHBEM €O
CTOPOHBI IUTALIEHTHI U IUI0/Ia, B OPTaHNU3Me JKEHILMHBI TepecTpa-
UBaeTcs paboTa psla CUCTEM, BKIIIOYask HEHPOIHJOKPHHHYIO U
UMMYHHYIO CHCTEMbl, M3MEHSETCS TakKXke KpoBooOpalieHue,
JIbIXaHue, paboTa MOoueK; MPOHMCXOMAT CBOCOOpa3HbIE CIBUTH
B Ticuxuke. [Ipu 3TOM MOHATHO, YTO (YHKIIMOHAJIbHAsI CHUCTe-
Ma MaTh-IUTALEHTA-IJI0] HAaXOAMUTCS IOA TI€HETHYECKOM KOH-
TposeM, 0OeCIeUMBaIOIIUM CBOEBPEMEHHOE IepecTpanBaHue
(GyHKIMI OpraHM3Ma W HOPMaJIbHOE TeYEeHHE OEpeMEHHOCTH.
[IpuBnekaeT BHUMaHUE CyLECTBOBaHNE OOPATHOIN CBA3M, HMe-
IOILeH MECTO OBITh MEXK/Y YIPaBIsIEMbIMA T€HOMOM (yHKIHO-
HaJIbHBIMH CIIBUTAMH OpPTaHHU3Ma C OJHOW CTOPOHBI, U TeM (ak-
TOM, YTO W3MEHEHHE JIO0bIX (PH3HOTOTHUECKUX MTapaMeTPOB, B
CBOIO O4Ye€pe/lb, OTPAXKALTCS HA M3MEHYMBOCTH (DYHKIIMOHAIb-
HBIX [IapaMeTPOB F'eHOMa.

ITepuon 6epeMEHHOCTH MPUHATO AENUTh HA TPH TPUMECTPA,
YTO CBSI3aHO C W3MEHUYMBOCTBIO COOBITHH, XapaKTEpHBIX s
KaK/I0TO M3 HUX, UMEETCsl B BHIY Kak oOriee (HU3HOIOTHYe-
CKOE€ COCTOSIHME, TaK M KapTUHA, OTpa)karollas HU3MEHYUBOCTb
nokasateneil mnepudepryeckoll KpoBH JKCHIIMHBI B TEUCHHE
Ka)K/IOTO TPUMeCTpa, OSJIKOB CBIBOPOTKM OEpeMEHHBIX U psijia
Oonoxumudeckux nokasareneit [1]. HaGmogaemble mo Tpume-
cTpaM OepeMEHHOCTH M3MEHEHHMs MO yKa3aHHBIM IapaMeTpam
CBUJIETENILCTBYIOT O Pa3/IMYUAX B YPOBHE HHTEHCUBHOCTH CHH-
TETHYECKHX IIPOLIECCOB B KJIETKAaX, YTO, 110 BCEH BEPOSTHOCTH,
HMeeT CBOE OTPaKEHHE B U3MEHUMBOCTH TeX (DYHKIIMOHATIBHBIX
napaMeTpoB T'€HOMa, KOTOPbIe HEMOCPEICTBEHHO YKa3bIBAaIOT
Ha COCTOSIHUE CHUHTETHYECKOro arnmapara KJIeTOK, B YaCTHOCTH,
pedb WIeT O CTENEeHH AaKTHBAUK PUOOCOMHBIX IHCTPOHOB,
OTBETCTBEHHBIX 3a cuHTe3 pudbocomuoit PHK u, cnenosarens-
HO, 32 CHHTE3 PHOOCOM, OOECIEUMBAIOIINX MPOILECC CHHTE3a
OenkoB. M3BecTHO, 4TO y dYeloBeKa I'eHbI, KOAHPYIOLIME pPH-
6ocomuyto PHK, noxann3oBaHbl KjacTepaMy Ha CITyTHHYHBIX
HUTAX IATH Hap akpoLeHTpuyeckux xpomocom (13,14,15 -D
rpymmna u 21,22 -G rpynna), B uHTepdasze Ha UX OCHOBE IpO-
UCXONT (OPMUPOBAHME SAPBILICK, OATOMY, MECTa MX JIOKa-
JM3alMM Ha3BaHbl SAPBIIIKOOOpasytomumy paitonamu (SIOP)
xpomocoM. SIOP yuyacTBYIOT B IPOTEKAIOIUX B KJIETKaX Hau-
BOKHEHIIMX MOJIEKY/IIPHO-TeHETHYECKHX Mpoleccax, ux QyHK-
IOHAJIbHAs aKTUBHOCTb IPOSIBISIET 3aBHCUMOCTH OT II0JIa,
BO3pacTa, OT MUMEIOLIUXCS Narojoruii. HectabminbHOCTH TeHO-
Ma (abeppaituu,pparuabHbIe CAafThI XpPOMOCOM) B TPHMECTpPaX
OepeMEeHHOCTH, BbI3bIBasi (HPM3MOJIOTHUSCKHAE M3MEHEHHsSI B Op-
raHu3Me, TaK)Ke MOXKET CIIOCOOCTBOBATH Pa3BUTHIO MATONOTHH.

Vcxo/is 3 BBIIEU3TI0KEHHOTO, HECOMHEHHBIN HHTEPEC Mpe/-
CTaBIseT U3yYeHNE NU3MEHUYHNBOCTH KaK aKTUBALIUU pUOOCOMHBIX
[UCTPOHOB, TaK U U3MEHYUBOCTU COCTOSTHUS OOIIEeH reHOMHON
CTaOMIBHOCTH (YacTOTa XPOMOCOMHBIX abeppanuii u (pparuib-
HBIX CaliTOB XPOMOCOM) 10 OTJEIbHBIM TPHMECTPaM OepeMeH-
HOCTH JIJIs1 TTOTIOJTHEHUST HH(OPMAIINH, Kacaromeics crnenudu-
YECKUX JUIsl KaXKI0To TpuMecTpa (PyHKIIMOHAIBHBIX C/IBUTOB B
pabote reHoMa, 4TO U SIBIISIETCS LIENbIO JAHHOH padoThI.

Marepuasa n Metoabl. MarepuanioM sl MCCIIEIOBAHUM TTO-
CITY)KHJIN KJIETKA MUTOTEHCTUMYJIHPOBAHHBIX JTUM(OLUTAPHBIX
KYJIBTYp nepudepuueckoil KpoBu 15 GepeMEHHBIX B BO3pacTe
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20-40 et Ha pa3HBIX TPUMECTPAX OEPEMEHHOCTH C TTOATBEPIK-
JICHHBIM HOpPMaJbHBIM TedeHHeM. l3yuyannch M3MEHYHBOCTD
Takux (QyHKIMOAHIIBHBIX ITapaMeTPOB F'eHOMa, KaK o0mIas Xpo-
MOCOMHAasI HECTaOMIBHOCTD C y4eToM abeppaiuii U (paruib-
HOCTH XPOMOCOM H 4acTOTa aCCOIMATHBHON aKTUBHOCTH aKpO-
HEHTPHYECKUX XPOMOCOM 4YeJOBEKa, IMO3BOJSIONINE CYIUTh
KaK 00 ypoBHE CTaOMJIBHOCTH T'€HOMA, TaK U O XapakTepe ero
SMHUIeHETHYECKOI M3MEHYMBOCTH MPU Pa3HBIX TpUMECTpax Oe-
PEMEHHOCTH.

KyneruBupoBanue nIuMQOLUTOB M Tpoleaypa (ukcanun
MPOBOAMIIUCEH TI0 CTAHAAPTHOW METOIHMKE C HE3HAYUTEIbHBIMU
mMomudukanusiMu [2], 6e3 nobaBneHHs aHTHOMOTHKOB. Yuer
YacTOThl CTPYKTYPHBIX MyTalUil XpOMOCOM BeJM 1O Mexy-
HApOAHOM CHCTeME IMTOTreHEeTHYEeCKOW HOMEHKIaTypsl [3].
Jnst BbisiBIeHHsT (QPArdWIIBHBIX CAaHTOB XPOMOCOM ITPUMEHSIIH
5-OpoMAE30KCHUYPHUINH, KOTOPbIN B KOHIEHTparmu 200 MKr/Mit
J00aBISUTH TIpH KyabTHBanu# tuMdorutos. Onpexnensiu ¢dpa-
TMIBHBIE CalThI, B YaCTHOCTH — XPOMAaTHIHBIE U H30XPOMATH/I-
HBIE Tellbl, He3aBePILICHHbIE XPOMATH/HBIE Pa3PbIBbI, yYaCTKH
BTOPUYHBIX IepeTsiKek [4].

Jlnst uneHTHOUKALMK OT/ACNBHBIX aKPOLEHTPHUYECKUX XPO-
MOCOM MpPOBOAMIH TU((PepeHIHaNbHYI0 OKPACKy O METOJH-
ke G-OenaupoBaHus. {1 3TOro XpOMOCOMBI IOABEPrajuch
KPaTKOCPOYHOW 00pabOTKe TPHUIICHHOM C IIENbI0 YAaJeHHs
OENKOBOTO KOMIIOHEHTA, OKpPAIMBAINCh KpacuTeneM [numsa u
MOJIBEPTaJIUCh KAPUOTHITMPOBAHUIO C MIPUMEHEHHEM CHCTEMBI
Ikaros [5].

Craructrdeckast 00paboTKa JaHHBIX BKIIIOYAJIa OPe/Ie/ICHUe
CTaH/aPTHON OLIMOKM K TPOILEHTY KJIETOK CO CTPYKTYPHBIMH
abeppanusiMu XpOMOCOM U KJIETOK ¢ (pparnibHBIMU caiiTaMu Mo

bopmyne: N F(l 00—7)
B N

I7ie — N KOJIMYECTBO KJIETOK C XPOMOCOMHBIMU HapyILICHUAMH,
N - KOIM4YeCTBO NPOAHAIN3UPOBAHHBIX KIETOK.

CpaBHeHHE ABYX BEJIMYUH MPOBOIMIOCH C MCIOJIb30BaHUEM
kputepust CTbIOEHTA:

s

Ml_Mz

2
\m +m,

Jlnst BbIsiBiIeHHsT akTUBHBIX SIOP akpoueHTpUYecKuX Xpo-
MOCOM U OLIEHKHM X aKTMBHOCTHU NPHMEHSUIM METOAUKY cepe-
openus mo Bloom u Goodpasture [6]. Sapbinikoobpa3yromnrye
YYaCTKM TOJIBKO T€X aKPOLEHTPUYECKHUX XPOMOCOM, KOTOpbIE
AKTUBHO (yHKI[MOHUPOBAIIM B MPEABIAYILIeH HHTepdhase, BISIB-
JSIIOTCST B BUJIE OKPAIICHHBIX cepeOpoM (Ag-MOIOKUTENBHBIX )
cerMeHToB. [Ipu aHanmu3e Benu y4eT 4yacTOThl MOCEPEOPEHHBIX
CErMEHTOB I10 UX pa3MepaM. Pa3meps! mocepeOpeHHBIX CerMeH-
TOB OLIEHUBAIUCH 1O 3-0anbHOU cucreme: 0 — OTCYTCTBHE Cer-
MEHTa; | — MeJIKHe CEerMEHTHI (MEHbIIIE IIUPHHBI XPOMATH/IbI);
2 — KpYIHBIE CETMEHTBHI (COOTBETCTBYIOLIHE UITH OOJIbIIE INPH-
HBI XpOMaTUbI) [6].

OO0 acconMaTUBHON aKTHBHOCTH aKPOIEHTPHYECKUX XPOMO-
COM CYZIMJIU 10 KOJIMYECTBY KJIETOK C aCCOLMALUAMU, CPETHEMY
YUCITy aCCOLMAIMI Ha KJIETKY, YaCTOTE yYacTBYIOLIUX B aCCOLU-
anuax akpoueHTpuueckux xpomocoM D u G rpynm. Ilpu cpas-
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HEHUH YYacTHs B aCCOLMALMAX aKPOLEHTPHUYECKUX XPOMOCOM
D u G rpynmn, yuutsiBas HOpMaJIbHYIO pa3HULy B KOJINYECTBE
UX HAJINYUsL, IPUMEHSUTH HOpMYITy:

by _PG
JPD(l—PD)+PG<1—PG)
6n 4n

rne P, P, mnokasarend BEpOSTHOCTH BCTPEYAeMOCTH Ag'-
HOJIOKUTENIBHBIX aKPOLIEHTPHYECKHX XPOMOCOM, KOTOPbIE BbI-
YHUCIISIOTCS 110 popMyIIam:

p =" p. ="
D 5 G s
6n 4n

rae, m - Ag -o3UTUBHBIC AKPOLIEHTPUUIECKUE XPOMOCOMBI;

1N - KOJINYECTBO NPOAHAIU3UPOBAHHBIX KIICTOK.

JlocToBepHOATh pa3HULIBI MEXIY MOKA3aTesIMH HUCCIIELyeMOH
IPYIIIbI ¥ KOHTPOJIEM BBIYUCIIIIACK 110 KpuTepuio CThoneHTa (t).

PesyabTarsl u o6cy:xknenue. [Ipu u3ydenun QyHKIMOHAIb-
HBIX XapaKTEPUCTHK T€HOMa, B IMEPBYIO O4epelb, NPOBEICHA
OLIEHKA COCTOSIHMSI €r0 CTaOWIIBHOCTHU ITyTE€M CPAaBHUTEIBHOIO
ydeTa 4acTOThl XPOMOCOMHBIX abeppalyii Kak Mo TpUMecTpam
OepeMEHHOCTH, TaK ¥ B CPABHEHUM C KOHTPOJBHOW TIPYIIIOH
KJIMHUYECKU 30POBBIX HeOepeMeHHbIX skeHiuH (puc. 1). Ilo
pe3yspTaTaM aHajiu3a [0 JaHHOMY IapaMeTpy OKa3ajoch, YTo
CTaOMIIBHOCTH XPOMOCOMHOTO ammapara y 6epeMeHHbIX CoXpa-
HSIETCSI B TEUCHUE BCEX TPEX TPHUMECTPOB OEPEMEHHOCTH — CTa-
TUCTUYECKH JOCTOBEpHAsl pa3sHULA B CPABHEHHM C KOHTPOJIEM
IO TTOKA3aTeJI0 YacTOThI KJIETOK C XPOMOCOMHBIMHU abepparusi-
MM He HabIo1anacs.

Kak yxe oTmedanocs BbIllIe, HAMH U3y4ajach TaKKe 4acTo-
Ta 3KCIpeccuu (pparmibHbIX CalTOB XpoMocoM. PparuibHbie
WJIN JIOMKUE CalThI SIBISIFOTCS Y4aCTKaMU JIOKAJIU3alui MUKPO-
CaTEJUIUTHBIX IIOBTOPHOCTEH B XpOMOcOMax U pa3dpocaHbl
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Puc. 1. Yacmoma cmpykmypueix abeppayuti XpomMocom 6
KJIemKax Kynomyp aumpoyumos bepemennvix scenyur Ha I, I u
11l mpumecmpax bepemenrocmu

10 BCEMY I'€HOMY. Hx INPUHATO ACJIUTH Ha O6LL[I/IC, npucynume
TeHOMY BOOOIIE, M pEIKHe — aCCOLUHPOBAHHBIC C Pa3HBIMU
[aToNorusmMy. MecTa X JIOKJIH3aliKd B XPOMOCOMAX SIBJISIIOTCS
Han6onee YA3BUMBIMU W CHUTAIOTCS IOPSIYMMH TOYKaMU MyTare-
HE3a, IPUBOIALICIO, B KOHEYHOM CUETE, K MyTallUsIM. Tect no us3-
yueHnIo (parmwibHBbIX YYacTKOB XPOMOCOM BBIOpaH 110 MPHYHHE
ero MH(OPMATHBHOCTH, T.K. ()parviibHbIC yIaCTKU IPOSIBIISIOTCS
NPEUMYIICCTBEHHO B SYyXpOMAaTUHE XPOMOCOM, UBMCHYMBOCTb UX
pacrpezelieHus 110 XpoMOCOMaM ITIO3BOJICT CYIUTh O Iepepac-
NpE/IeSICHHH TeTepo- U 3yXPOMATHHOBBIX YYAaCTKOB MPH Pa3HBIX
(bl/I3I/IOHOFquCKI/IX CABHUTIax. Pe3y.]'II>TaTl)I aHaJIn3a 4acCTOThI KJIICTOK
¢ (parwyIbHBIMK CATaMU XPOMOCOM OTPayKEHBI Ha PHC. 2.

Oxa3ajoch, 4TO 4acTOTa BBUIBISIEMOCTH (paruibHbIX caii-
TOB JJOCTOBEPHO INpPEBbILIAIA KOHTpOHbHLIﬁ YPOBCHBb TOJIBKO B
HepBoM TpumecTpe OepeMeHHOCTH. M3yueHo pacnpeneneHue
(parwIbHBIX CATOB 1O JAJIMHE XpoMocoM (Tabmuua 1).

Jlanubie Tabauupl | CBHICTENBCTBYIOT, YTO TPHU BCEX TPH-
MecTpax OepeMEeHHOCTH (paruibHbIC CAUTHI XPOMOCOM C Hau-
GosTbIIIeH YaCTOTOMH BBISIBIISIFOTCS B IPUIIEHTPOMEPHBIX Y4aCTKaX
(B KOHTpOJIE — B MEAMAJIbHBIX), Pa3HULA MEXy MOKa3aTeIIMU
M3y4aeMbIX TPYMI OepeMEHHBIX M KOHTPOJHOM TPYIIIBI BBICOKO
JocToBepHa. Bo3pacTaHue 4acToThl HPUIIEHTPOMEPHBIX CaifToOB
HPOUCXOHT MAapaIeIbHO JOCTOBEPHO MOHIKEHUIO MOKa3aTesel
MeMaNbHBIX M TeJIOMEPHBIX pparuibHbIX cailToB. Kak yxe oT-
ME€4YaJIOCh BBIIIC, c])parnm)m)le CalThI IPEUMYILIECTBEHHO BbISB-
JISIFOTCSI B 9yXPOMAaTHHOBBIX Y4aCTKaX XPOMOCOM, CJIEI0BATEIb-
HO, BBIABJICHHAsA 3aKOHOMEPHOCTb MOXKET CBUACTCIILCTBOBATH B
MOJIB3Y TOTO, YTO MPH BCEX TPUMECTpax OEpeMEHHOCTH HabIIro-
JacTCA MO}II/I(I)I/lKaLIl/IOHHaﬂ U3MEHYHMBOCTb I'€TEPOXpOMaATHHA, B
YaCTHOCTHU, POUCXOAUT ACTETECPOXPOMATUHU3ALMSA TIEPULIEHTPO-
MEPHOTO ¥ TETEPOXPOMATHHHU3AIMS MEIUATBHON 00IaCTH U TPH-
TEJIOMEPHOT'O TeTePOXPOMATHHA, YTO, OYEBUJIHO, SIBJIACTCS CIIe-
U QUUSCKUM MTPU3HAKOM OEPEeMEHHOCTH.

*%

M KOHTPONb
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W I TprmecTp BepeMEHHOCTH W1 TprmMecTp GepeMEHHOCTH

Puc. 2. Yacmoma xnemox ¢ ¢ppacunvHvimMu caumamu Xpomoom

(% om obweeo Konuuecmea NPoOAHANUIUPOBAHHLIX KIEMOK)
6 Kaemxax Kyiomyp aumgpoyumos na 1, Il u III mpumecmpax
bepemennocmu (** - p<0,01)

Tabnuya 1. Yacmoma eviAgnsemocmu GpasuibHbIX caiimos pasiuyHol J10KAIU3AYUL
(% om obweco uucna yumennvix caiimog) na I, Il u 11l mpumecmpax b6epemennocmu

Cpoxn Jlokanuzanus (pparnjbHbIX CaiiTOB Ha XpOMoOcoMe
GepeMeHHoCTH IIpuuentpomepHas MennaiabHast Ipurenomepnas Ha onnoii Ha o6eunx
odsacTh obs1acTh o0s1acTh Xpomaruje XpomMaTHaax

Konrponb 20+1,2 75,1 +£3,4 4,9+0,8 258+ 1,9 74,2+ 3.2

I tpumectp 75,6%2,4%%* 23,3+2,3 #** 1,1+0,5 * 31+3,1 69+3,1
II Tpumectp 65+5 ** 34448 ** 1+0,8 * 5,842, 3%* 94,2+2 3%
IlITpumectp 71,643,3 *** 27,843,3 ** 0,6+0,4 * 14,3£2,6* 85,7+2,6*

*p<0.01; ¥*p<0.001; ***p<0.0001
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Tabauya 2. Hnmencugnocms 6cmynieHust OmoenbHbiX aKpoyeHmpUuieckux Xxpomocom
6 accoyuayuu 6 kiemrax depemennvix npu I, I1 u IIl mpumecmpax 6epemennocmu

Tpuvectp GepementocTn AKpOLEHTPUYeCKHe XPOMOCOMBI
13 14 15 21 22
KonTpois 0,39+0.02 0.44+0.02 0.28+0.02 0,45+0.02 0.40+0.02
I Tpumectp 0,39+0,04 0,38+0,04 0,31+0,04 0,49+0,05 0,41+0,04
II TpumecTp 0,35+0,05 0,34+0,05 0,39+0,05 0,53+0,05 0,38+0,05
III TpumecTtp 0,39+0,06 0,30+0,05 0,40+0,06* 0,55+0,07 0,34+0,05

* - pasnuya ¢ koumponem docmogepra p<0,05

st mony4dennst uHGopManuu 00 MHTEHCHMBHOCTH MPOTEKa-
HHUS CUHTECTHYCCKUX MTPOLECCOB B KIIETKaxX GGPCMCHHBIX 1o Tpu-
MecTpaM MPOBEACHO U3YUeHHE YacTOThI aCCOIMANNI aKpOIIEeH-
TPUYECKUX XPOMOCOM, a TAKKEC MHTECHCHUBHOCTU BCTYIJICHUS
AKPOLIEHTPUKOB B aCCOLMALMH. AKPOIIGHTPUIECKHE XPOMOCO-
MBI 00JIaJIafOT CIIOCOOHOCTBIO CONMKATBCS APYT C APYroM 00-
JIACTBIO CITYTHUYHBIX HHUTEN U BCTYIIaTh B T.H. CIIYTHUYHBIC aC-
conranuur, 4TO TAKXKE SABJIACTCA IMPU3HAKOM aKTHBAllUKU COACP-
JKAIIMXCs B HUX puOOCOMHBIX TeHoB. YacToTta akTuBHBIX SIOP 1
CIYTHUYHBIX accoLManuii — Ba B3aUMO3aBUCUMBIX TapaMeTpa,
HO3BOJISIIOIINX CYAUTh 00 aKTUBAI[MH PUOOCOMHBIX TEHOB, Clie-
JIOBaTeNIbHO, 00 YPOBHE CHHTETHYECKUX IPOIECCOB [5,0].

Pe3ynbTaThl aHaIM3a 4acTOTHI ACCOLMALMU HA KIETKY 0000-
meHsl Ha puc. 3. Okazanoch, YTO CyMMapHas 4acToTa acco-
[MAlMU AKPOLCHTPUUECKUX XPOMOCOM Ha BCEX TpHMeCTpax
JIOCTOBEPHO 3HAYMMO MpEBbINIANa KOHTPOJIbHBIN IMOKa3arelb
(p<0.001), 4TO MPOUCXOAMJIO 3a CUET BO3PACTAHUS YACTOTHI
onHO-0aTbHBIX Ag—TionoxuTenbHbix SIOP, mx vacrora mpo-
HOPLUOHAIBHO YBeIUUmIach Ha Xxpomocomax D u G rpymm. Uro
KacaeTcsl 4acToThl 2-0autbHBIX Ag—monoxutenbHbix SIOP, no-
CTOBEpHasl pa3HHUIIA MEXK/y KOHTPOJEM H MOKa3aTesIMHU, MOJTy-
YEeHHBIMH I10 TPEMECTpaM OepeMEeHHOCTH, He 3apUKCHPOBaHa.

120

P<0.001

100

B KoHTpOAb B | TpumecTp Il TpumecTp [l TpumecTp

Puc. 3. Yacmoma memaghaz ¢ accoyuayusmu xpomocom (%
om obweeo konuwecmea memagpas) na I, Il u Il mpumecmpax
bepemennocmu (p<0.001)

O nereTepoxpoMaTHHU3AUN CIyTHUYHBIX HUTEH aKpOoIeH-
TPUYECKUX XPOMOCOM IPU BCEX TPUMECTpPax O0EpeMEHHOCTH
CBHJICTEIBCTBYIOT U IaHHbIE aHAJIN3a aCCOLIMAaTUBHON aKTUB-
HOCTH aKPOLEHTPUYECKHX XPOMOCOM, B YaCTHOCTH HacTOTa
KJIETOK C aCCOLMALMSIMHU aKPOLIEHTPUKOB TOCTOBEPHO 3HAYU-
MO BO3pacTaeT 110 BCeM TPUMeECTpaM OepeMEeHHOCTH, OIHAKO,
MEXIy TpuMecTpaMu GakTHIecKy He pasnudaeTcs (puc. 3).

BrisiBiieHHas B X0A€ UCCIICAO0BAHHA IMMOBBINICHHASA 4aCTO-
Ta Kak akTUBHBIX SIOP akpoLeHTpHUUeCKUX XPOMOCOM, TaK U
BO3pacTaHHE UX aCCOLMATUBHON aKTMBHOCTH IPU BCEX TPH-
MecTpax OepeMEeHHOCTH CBHUJIETENIBCTBYET 0 Oosee BBICOKOM

176

YPOBHE NMPOTEKAHMsI CHHTETUYECKHX IPOLECCOB B KJIETKaX
OepeMeHHBIX.

WMHuTepecHas kapTHHa BbISIBUIACH NIPU U3yUYEHUHU accollua-
THBHOﬁ AKTUBHOCTHU OTHACJbHBIX aKPOUECHTPHUYECKUX XPOMO-
COM TI0 TPUMECTpaM.

CrnenyeT OTMETHTh, YTO JOCTOBEpHAs pa3HHUIIA MO IOKa3a-
TEJsIM aCCOLMATHBHOCTH BCEX 5 Map akpOLEHTPHUYECKUX XPO-
MOCOM Me)K)Iy TPUMECTPAMH HE BBIABJICHA. He MNposBUjIaChb
pa3HHIA ¥ B CPABHEHUH C KOHTPOJIBHBIM ITOKA3aTeJIeM aCCOLH-
aruBHOCTH st 13, 14, 21 u 22 nap xpomocom. OaHako aist 15
XPOMOCOMBI HAOIIONAIOCH CTATUCTHYECKH 3HAYUMOE B CpaB-
HEHUU C KOHTPOJIEM BO3pPACTAHUE MHTCHCUBHOCTHU BCTyl'lJ'IeHI/lﬂ
B accormanuu (p<0,05), 4TO OTMEUaANIOCh TOJBKO HA TPEThEM
TpuMmecTpe OEpeMEHHOCTH H, MO BCEI BEPOSTHOCTH, MOXKET
CUUTATHCA Cl'[e]_[l/l(bl/l‘{eCKl/IM JJIA TaHHOI'o0 TpUMECTpa I'€HOM-
HBIM TapaMeTpoM (Tabmuua 2). MHtepecHo, uto 15 xpomocoma
B HOpPME XapaKTepU3yeTcs HaMMEHbIIeH acCOL[MaTUBHON aKTHB-
HOCTBIO B CPABHEHHUH C JIPYTHMH aKPOLIEHTPUKAMHU, OJHAKO, KaK
CBI/I}ICTCJ’[LCTB}'}OT JaHHBIC J'[I/ITepaTypbl, €€ aKTUBHOCTHb MOXET
Cl'leLU/lq)l/Iqu](I/I BO3pacTarb NPU HEKOTOPBIX IATOJIOTHMYCCKHUX
npoueccax [5].

B 3akioueHue cieryer OTMETUTD, YTO TIPU BCEX TPEX TPUME-
CTpax HOPMAJIBHO MPOTEKAOIIEH OEpeMEHHOCTH CTAOUIILHOCTh
resoMa COXpaHsi€Tcsa, 0 4€M CBH}leTeHbCTBy}OT JIAHHBIC yqua
XPOMOCMHBIX Hapyme}mﬁ, JacToTa KOTOPBIX HE yBeJ’[I/l‘{I/IBaeT—
cst. Bmecrte ¢ Tem, HaOmomaeTcst 1 HEKOTopask MoIU(pUKaHOH-
Hasg U3MEHYUBOCTb I'CHOMHBIX IMapaMEeTpPOB, B HaCTHOCTH IIPO-
HUCXOOUT cneun(bnquKa;I HU3MCHYMBOCTH I'€HOMa — ACTETEPOX-
poMaTuHU3aUA MIPUHEHTPOMEPHOTO U I€TEPOXpOMAaTUHU3 AU
Me/MaIbHOM 001aCTH M IPUTEIOMEPHOT0 TeTePOXPOMAaTHHA.

Cymmapﬂast 4JacTOTa BBISABISACMOCTH OﬂHO—GaJ’IbeIX Agfl'lO—
noxutenbHbIX SIOP mpu Bcex TpumecTpax OepeMEeHHOCTH J0-
CTOBEPHO IIPEeBbILIaIa KOHTPOIbHBIN okazatens (p<0.001), uro
yKa3bIBaeT Ha BO3PACTaHHE YPOBHs MPOTEKAMOIIMX B KIETKAX
CHHTETHYECKUX IpoLeccoB mpu OepemenHocTH. OnHaKo m0-
CTOBEPHBIC pa3Invyus Memay TpUMECTPaMHU 110 )laHHOMy Io-
Kazarenaro He orMevaroTcs. CiienyeT OTMETUTb, YTO 3HAYMMast
pasHuIa 10 ToKa3aTeNsiM accounatuBHocT st 13,14, 21 u 22
Iap XpoMOCOM Takke He BblsiBieHa. OnHako, Ha Il Tpumectpe
OepeMeHHOCTH Ut 15 XpOoMOCOMBI HAOIIONANIOCH CTAaTUCTHYE-
CKH 3HaYUMOE€ B CPAaBHEHHH C KOHTPOJEM BO3PAaCTaHHE MHTEH-
CHUBHOTHU BCTyIUIeHUs B accouuauuu (p<0,05), uyTo, oueBHIHO,
MOXKET CUUTATHCA CHeI_lI/I(I)I/I‘{eCKl/IM TFCHOMHBIM IMapaMETPOM JIsd
JaHHoro Tpumectpa. IlomydeHHble pe3ynbTaThl MOTYT OBITh MH-
JIMKaTOPOM HOPMaJIbHOTO TeUeHHUs] OEpEMEHHOCTH.

JIUTEPATYPA

1. Pardoan A. Laboratory Tests to Monitoring Physiological
Pregnancy. J Lab Precis Med. 2020,5,7,1-9.



GEORGIAN MEDICAL NEWS
No 12 (321) 2021

2. Lezhava, T. Human Chromosomes and Aging: from 80 to 114
Years. Nova Science Publisher, New York ,2006, -177.

3. ISCN. As International SystemforHuman Cytogenetics No-
menclature 1985, Karger, Basel.

4. Jokadze T., Monaselidze J., Nemsadze G., et al.The
Study of Genomic Variability inPatients with Ductal form
of Breast Cancer and the Possibility of Correction the
Peptide Bioregulator and Metal Ions.Georgian Medical
News,2017,1,(262),88-92.

5. Lezhava, T., Buadze T., MikaiaN., et al. Epigenetics Activa-
tion of Ribosomal Cystrons in Chromatids of Acrocentric Chro-
mosome 15 in Lung Cancer. Cytology and Genetics 2021, 41(9),
491-497.

6. Lezhava, T., Buadze T., Monaselidze J, et al. Epigenetic
Changes of Activity of the Ribosomal Cistrons of Human Acro-
centric Chromatids in Fetuses, Middle-aged (2245 years) and
Old Individuals (80-106 years). Cytology and Genetics 2020,
54 :233-242.

SUMMARY

GENOMIC VARIABILITY DURING PREGNANCY TRI-
MESTERS

'Jokhadze T., 'Buadze T., 'Gaiozishvili M., *Mosidze S.,
ISigua T., 'Lezhava T.

'Iv. Javakhishvili Thilisi State University, Department of Ge-
netics, *Chachava Clinic, Reproductive Health Center, Tbilisi,
Georgia

The article presents data on the genome status of pregnant
women in different trimesters of pregnancy, during the normal
course of pregnancy. The variability of ribosomal cystone acti-
vation as well as the variability of genome stability (frequencies
of chromosomal aberrations and fragile sites) in different trimes-
ters of pregnancy have been studied to detect genome-specific
functional variability for each trimester.

It was found that the level of genome stability determined by
the frequency of chromosomal structural disorders and fragile
sites in all three trimesters of pregnancy did not differ signifi-
cantly from similar rates for non-pregnant healthy women. The
exception was the frequency of fragile sites in the first trimester
of pregnancy, which was statistically significantly higher than
the control rate, which may be a specific feature (characteristic)
for this trimester of pregnancy.

At the same time, specific variability in genomic parameters
was identified. In particular, deheterochromatization of pericen-
tromeric heterochromatin and heterochromatinization of the me-
dial region and pretelomeric heterochromatin.

Based on data on the activation of Nucleolar organizing re-
gions of acrocentric chromosomes and changes in the frequency
of acrocentric chromosome associations, which are statistically
significantly higher than the control level, a conclusion is made
about increased activity of protein-synthesizing apparatus of the
cell in all three trimesters of pregnancy.

A statistically significant increase in the associative activity of
the 15 acrocentric chromosome in the third trimester of pregnan-
cy has been identified, which may also indicate possible specific
modification variability on this chromosome and be characteris-
tic of a given trimester of pregnancy.

Keywords: pregnancy, chromosomal aberrations, trimester of
pregnancy, heterochromatization, 15 acrocentric chromosome.
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PE3IOME

N3MEHYUBOCTb TEHOMA 11O TPUMECTPAM BE-
PEMEHHOCTH

axoxanze T.A., 'Byanze T.K., 'TauoznmBuau M.H.,
Mocumze C.P., 'Curya T.I, lexkaBa T.A.

"Tounucckuii 2ocyoapcmeennviil ynueepcumem um. Hes. [ica-
saxuwsunu, kageopa cenemuru, *Knunuxa Yauasa, L{enmp pe-
NPOOYKMUBHO20 300p0o6bs, Tounucu, I py3us

B crarbe mpencTaBieHBI AAHHBIE O COCTOSHUM TeHOMa Oe-
PEMEHHBIX Ha Pa3HBIX TPUMECTPax MPU HOPMAILHOM TEUCHUH
OepemeHHOCTH. V3ydeHa BapmaOembHOCTh KaK aKTUBAIUU PH-
0GOCOMHBIX IHCTPOHOB, TaK M BapHaOEITbHOCTH COCTOSHUS Te-
HOMHOH CTaOMIIBHOCTH (YacToTa XpPOMOCOMHBIX abeppauuil u
(hparuIbHBIX CAlTOB) Ha OTHEIBHBIX TPUMECTpax OepeMEeHHO-
CTH C IIEJBI0 BBIBICHUS (JyHKIIHOHAIBHEIX CIBHTOB B TCHOME,
creru(UIHBIX IS KaXKIO0TO TPUMECTpA.

IToka3aHo, 9TO ypOBEHb CTAOMIBHOCTH T'€HOMA, OTIPEAeIs-
eMBIH CTPYKTYpHBIMH aOeppalysiMd XPOMOCOM M YacTOTOH
(hparuIpHBIX CaliTOB, BO BCEX TPEX TPUMECTpax OEpEeMEHHOCTH
CYIIECTBEHHO HE OTIIMYAETCS OT YPOBHS aHAIOTHYHOTO MTOKa3a-
TeIs y 30pOBBEIX HeOepPEMEHHBIX JKeHINH. EAnHCTBEHHBIM HC-
KITIOUEHNEM SIBIISCTCS TIOKA3aTeNb JacTOTH (hparkIbHBIX CalTOB
B IIEPBOM TPUMECTpe OepeMEHHOCTH, KOTOPBIH CTaTUCTHYECKH
3HAQYMMO BBIIIE, YeM KOHTPOIBHBINH MOKa3aTenb, 4To, IO BCEH
BEPOSATHOCTH, SIBIACTCS CHENU(UIECKOH 0COOCHHOCTBIO 3TOTO
TpUMecTpa OEpeMEHHOCTH.

Omnpenenena crenuduyeckas BapHaOEIbHOCTH T€HOMA, B
YaCTHOCTH JIETETePOXPOMATHHU3ANUS  TEePUIIEHTPOMEPHOTO
TeTepoOXpoMaTHHA U TeTepOXPOMATHHH3AIMS MeIHaIbHON 00-
JIACTH ¥ PUTEIIOMEPHOTO TeTepOXPOMATHHA.

Ha ocHoBanmm maHHBIX 00 W3MEHYMBOCTH aKTHBAIUH
SIIPBIITKO00Pa3yIOMNX pAaifOHOB M YaCTOTHI aCCONMAINN aKpO-
HEHTPHUYECKUX XPOMOCOM, CTATUCTHYECKN 3HAYNMO IMPEBBIIIa-
IOIIUX KOHTPOJILHBIH YPOBEHB, AETACTCs BEIBOA O MTOBBIIICHHON
AKTUBHOCTH OEIOKCHHTE3MPYIOIIETO anmapara KIeTOK IIPH BceX
TpUMeCTpax OEpEeMEHHOCTH.

BeIsiBieHa 3HaUMTENbHAs ACCOIMATHBHAS AKTHBHOCTH 15
AKPOILICHTPUUECKOH XPOMOCOMBI B TPEeTheM TpHuMecTpe Oepe-
MEHHOCTH, YTO YKAa3bIBAa€T HA BO3MOXKHYIO CIIEIU(HIECKYIO
MoAN(DUKAINIO, XapaKTepPHYIO Ul JTaHHOTO TpUMecTpa Oepe-
MEHHOCTH.

[Nomy4yenHble pe3ynbTaThl ABISIOTCS HHANKATOPOM HOPMAITb-
HOTO TeUeHHs1 OEPEMEHHOCTH.
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