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Abstract

Background. In the field of osteoarthritis study, both epidemiological and clinical researches are carried out. If
epidemiological studies can identify the prevalence and risk factors for the development of the disease, then clinical studies
reveal the prospects for drug and interventional therapy of osteoarthritis.

Search strategy. We have performed a search and analysis of relevant information of English-language and domestic
sources published over the past 10 years. The search for English-language resources was carried out in the scientific
database Pubmed (https://www.ncbi.nlm.nih.gov), to work with sources in Russian and Kazakh, the scientific electronic
library e-Library (https: //elibrary.ru) was used.

The Pubmed database was searched for: (Osteoarthritis [Mesh]) And Osteoarthritis / Epidemiology [Mesh] (153 results),
(Osteoarthritis [Mesh]) And Osteoarthritis / Surgery [Mesh] (480 results), as well as (“Arthroplasty, replacement, knee /
epidemiology” [Mesh]) and “Osteoarthritis” [Mesh] (59 results) (“Osteoarthritis, replacement”, “Hip / epidemiology”) [Mesh] (66
results). The eLibrary resource searched in Russian and English for the keywords: osteoarthritis, hip joint replacement,
coxarthrosis, gonarthrosis, (4 results).

The criteria for inclusion in the review were: search depth: from January 1, 2009 to October 1, 2018; publication
languages: English, Kazakh, Russian; age of study participant: 18 years and older; methods of intervention: surgical; type of
articles - full-textured epidemiological and clinical studies.

The results of the study. A total of 762 articles were found. For the subsequent analysis, 33 articles were selected that
met the inclusion criteria and excluded duplication or repetition of information.

Conclusion. The results of this review study showed that the prevalence of OA remains equally high throughout the
world, and temporal trends reflect a trend towards an increase in morbidity due to an aging population and an increase in the
proportion of obese patients. The highest epidemiological indicators of large joint arthroplasty (arthroplasty) for OA are
traditionally observed in countries with a high standard of living. However, the widespread introduction of high-tech standards
of medical care for patients with coxarthrosis and gonarthrosis in the Republic of Kazakhstan requires further study.

Keywords: osteoarthritis, endoprosthetics, gonarthrosis, coxarthrosis, arthroplasty.
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" HAO «MeguumHcKpiA yHuBepcuteT Cemeiny,
r. Cemen, Pecny6nuka KasaxcTtaH.

AkTyanbHocTb. B cdhepe u3yyeHus OCTe0apTpo3a MPOBOAATCA Kak SMMLEMMONONMYECKMe, Tak W KIMHUYECKMe
nccnegoeanus. Ecrv anuaemmonormyeckme uccnefoBaHus NO3BOMSHOT BbISIBUTL PACpOCTPAHEHHOCTb W (PaKTOpbI pucka
pa3BuTUsi 3a60NEBaHMSs, TO KIMHUYECKME MCCNESOBAHUS PACKPbIBAIOT NEPCMEKTUBLI NIEKAPCTBEHHON W MHTEPBEHLIMOHHOI
Tepanun 0cTeoapTpo3a.

Crtpaterusi noucka. Hamu Obin BbINMOMHEH NOMCK W a@HanM3 peneBaHTHOM WHGOPMALMM  aHIMOSA3bIYHBIX |
OTEYECTBEHHBIX MCTOYHWKOB, OMy6nMKoBaHHbLIX 3a nocrnegHue 10 net. MoucK aHrMos3bIYHbIX PECYPCOB MPOBOAMNCS B
HayyHol Oa3e aaHHbIX Pubmed (https://www.ncbi.nim.nih.gov), ons paboTbl UCTOYHWUKAMW HA PYCCKOM W KA3axCKOM S3blkax
ncnonb3oBanack HayyHas anekTpoHHas bubnmoteka e-Library (hitps: /felibrary.ru).

B 0Gase paHHbix Pubmed nowuck ocywectensnu no 3anpocam: («Octeoaptput» [Mesh]) W «Octeocaptputr /
anugemuonorusiy [Mesh] (153 pesynbtatos), («Octeoaptput» [Mesh]) U «Octeoaptput / xupyprus» [Mesh] (480
pesynbTaToB), a Takke («ApTponnacTuka, 3ameHa, koneHo / anugemwonorusiy [Mesh]) U «Octeoaptput» [Mesh] (59
pesynbTaToB) («ApTpo3, 3ameHa», «begpo / anupemuonorus») [Mesh] (66 pesynstaTos). B pecypce elibrary nowck
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MPOBOAUIN Ha PYCCKOM U aHIIMIACKOM S13bIKax Mo KMOYEBbIM CIIOBaM: 0CTE0apTPO3, SHAOMPOTE3NPOBaHNe TazobeLpeHHOro
CyCTaBa, KOKCapTpo3, roHapTpo3, (4 pesynbTarta).

Kpumepusimu exmtodeHus B 063op Gbinn: rnybuHa noucka: ¢ 1 ausaps 2009 roga no 1 oktabps 2018 roga; s3biku
nybnvkaLmm: aHrnUACKAM, Ka3axckuid, PYCCKUI; BO3pacT Yy4yaCTHUKA uccrepoBaHus: 18 net u craple; MeTofbl
BMeELLATENbCTBA: XMPYPrudeckne; BUA CTaTEl - MONTHOTEKCTOBbIE 3MMAEMMUONONMYECKUE U KITMHUYECKWE UCCTIEA0BaHMS.

PesynbTtatbl uccnepgoBanus. Beero Obino HamaeHo 762 cratbu. s nocnegytowiero aHanmsa 6bino otobpaHo 33
CTaTbM, OTBEYAIOLLIME KPUTEPHSM BKITIOYEHUS W UCKTHOYatoLLve AyBnvnpoBaHie uiv noBTOp MHGOpMaLmK.

3aknioyeHune. PesynbTathl AaHHOTO 0G30PHOrO WCCMEAOBaHMSA Nokasanu, YTo pacnpoctpaHeHHocTb OA octaetcs
OLMHAKOBO BbLICOKOM BO BCEM MUpe, a BPEMEHHbIE TEHAEHLUMW OTPaXalT TEHAEHUMIO K yBenuyeHuio 3abonesaemocTu
BCMEACTBME CTAapeHUs HaceneHus 1 yBENMYEHWS JOMM NaUMeHTOB ¢ oxupeHeM. Camble BbICOKME SMMOEMMONOrnyeckme
nokasaTeny SHAOMPOTE3NPOBaHNS KPYMHbIX CycTaBoB (apTponnactukv) npu OA TpaguuMOHHO HabmoaaloTes B CTpaHax C
BbICOKUM YpOBHEM kM3HW. OfHaKO LUMPOKOE BHEAPEHWE BbICOKOTEXHONOMMYHbIX CTaHOApTOB MEAMLMHCKON MOMOLLM
naLuMeHTaMm ¢ KOKCapTpo30M M roHapTpo3oM B Pecnybnuke KasaxcTaH TpebyeT aanbHemLLero nayyeHus.

Knrouesbie croga: ocmeapmpo3, 3HAonpome3uposaHue, e0Hapmpo3, KOKcapmpo3, apmponsiacmuka.
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! KeAK «Cemelt meguuuHanbIK yHUBepcuTeTi»,
Cewmewm k., KazakctaH Pecny6nukachl

©3ekTiniri. OcTeoapTpo3adbl 3epTTEY CanacbiHaa NUAEMUONOTUSNbIK, COHIAN -aK KNMHUKANLIK 3epTTeynep eTkisinesi.
Erep anuoemvionorusanelk 3epTteynep aypynapdbl AambITy KayniHiH, Tapanybl MeH (hakToprapbiH aHblKTayFa MYMKIHAIK
Oepce, oOHOA KIMHMKaNMbIK 3epTTeynep  OCTe0apTpo3fblH 48PNk XeHe  UHTEPBEHUMAMBbIK — TepanusiChbiHbIH,
nepcnekTUBanapbIH awwagp!.

I3geHy ctpateruschbl. bisbeH coHfbl 10 Xbinaa xapusanaxFaH aFbinbIH TINAEC XOHE OTaHAbIK TYMHYCKanapabl isgey
XOHE PENeBaHTTbl aknapaTTapabl Tangay opblHAangbl.

AfbinwbiH TiniHgeri pecypctapabl isgey Pubmed (https://www.ncbi.nlm.nih.gov) FbinbiMu 6a3acsiHga, OpbIC XaHe Kasak
TingepiHgeri AepekkesnepMeH XyMbiC xacay yuwiH, e-Library (https: /felibrary.ru) FoinbiMin anekTpoHAbIK KiTanxaHach
KongaHbingsl. Pubmed manivettep 6a3acbiHga MbiHagai eTiHimaep 6oibiHwa isgeynep: («OcteoapTput» [Mesh]) xaHe
«Octeoaptput/Onuaemuonorusy [Mesh] (153 Hatxke), («Octecaptput» [Mesh]) xoHe «Octeoaptput/ Xupyprusi» [Mesh]
(480) HaTuxenep), coHbIMeH KaTtap («ApTponnactuka, aybICTbipy, Tise/anugemmonorus» [Mesh]) xoHe «OcteoapTput»
[Mesh] (59 HaTuxe) («ApTpos, aybicTbipy», «XKambac/anuaemuonorus») [Mesh] (66 HaTuxe). E-Library pecypcbiHaa opbic
XOHe aFbINWbIH TiNAEPiHAE KINT CO3Aepai i3aey Kyprisingi: ocTeoapTpos, xambac OybiHAapbIH HAONPOTE3LEY, KOKCApTPO3,
rOHapTPO3, (4 HOTUXeE).

LWonyra eHeidy kpumepunepi 6onder. isgey Tepengiri: 2009 xbingbiH 01 kaHTapbiHaH 2018 xbingbiH 01 KasaHblHa
LENiH; XapusanaHMblaap Tini: aFbINLUbIH, Ka3ak, OpbIC; 3epTTeyre KaTbiCyLUblnap xackl: 18 xac xaHe ofaH XofFapbl; apanacy
B[iCTEPI: XMPYPIUANbIK; Makananap Typi — TOMbIK MOTIHAI SNMAEMUONOMUANBIK XaHe KIMHUKarbIK 3epTTeynep.

3eptTey HoTMKenepi. bapnbifbl 762 Makana Tabbingbl. KeiiHri Tangay ywiH KOCy KpuTepuiinepiHe COWKeC KeneTiH
XOHe aKnapaTTbiH KaliTanaHyblH HeMece KanTanaHyblH GonabipManTbiH 33 Makana TaHgangp!.

KopbiTbiHabl. Ocbl wony 3eptreyiHiH HaTwxenepi Oykin onempe OA-HbiH Tapanybl Gipaen aeHreige Gonbin
OTbIPFaHbIFbIH KOPCETTI, an yakbiTwwa YpAiCTep KapTaloFa XoHe CeMisfikke WwangblkkaH Haykactap CaHblHblH, ©cyiHe
BannaHbICTbl aypyabiH, ecy TeHAeHUMSCLIH kepceTesi. YNkeH 6ipneckeH apTponnacTukaHbiH, (apTponnacTukaHbiH) XoFapbl
aNMaEeMMONOrUsAbIK KOPCETKILLTEPI OMIp Cypy AEHreli XoFapbl engepae AacTypni Typae baitkanagbl. Anarga, KasakcTaH
PecnybnukacbiHga KOKCAapTpo3 X8He [OHapTpo3 aypynapbl 0ap HaykacTapra MeauuMHanblK KOMeKTiH KoFapbl
TEXHOMNOrUANbIK CTaHAAPTTapbIH KeHIHEH EHri3y api KapaitFbl 3epTTeyai Tanan etesi.

Hezi32i ce3dep: ocmeapmpo3s, s3Hdonpome3sdey, 20Hapmpo3, KOKCapmpo3, apmponaacmuka.
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Introduction

Osteoarthritis is a progressive degenerative joint
change that occurs mainly in elderly people. Modern
concepts of pathogenesis put in the forefront biochemical
changes and biomechanical stress in affected articular
cartilage, while the theory of age-related changes is
considered to be obsolete [1, 17]. Among all the publishing
of Europe and CIS countries the term
"osteoarthritis/osteoarthritisdeformans"is most common.

In the international classification of diseases of the 10th
revision osteoarthritis (OA) combines the following
headings: M 15 (polyarthritis), M16 (coxarthrosis/hip
arthrosis), M17  (gonarthrosis/knee  arthrosis), M18
(arthrosis of the first metacarpal joint), M19 (other
arthrosis). Such categorization is convenient, because it
includes both primary and posttraumaticosteoarthritis [2].

Since OA is characterizedmainly by the large joints
(knee and hip) damage, it becomes clear why OA is the
leading cause of functional insufficiency of the lower
extremities among the elderly people. The proportion of OA
in the rate of the average life expectancy decline is 40%
among men and 47% among women. The risks increase
even more in the category of adult population suffering from
obesity [3].

Up to date, OA is one of the most common diseases in
General medical practice with a projected increase in
prevalence due to ageing of the population and increasing
prevalence of obesity [3]. These data are confirmed in
research made by Lawrence and co-author (2008),
according to which the number of people suffering from OA
at the age of 25 years and older has increased in one
decade: from 21 million in 1995 to 27 million in 2005 [3].
The purpose of our review is to study the prevalence and
other epidemiological indicators of OA and endoprosthetics
of large joints according to foreign and domestic literature.

Materials and methods

The search for English-language resources was carried
out in the database of abstracts Pubmed
(https://www.ncbi.nlm.nih.gov), for work with links in
Russian and Kazakh languages were used scientific
electronic library e-Library (https:/elibrary.ru).

The following list of keywordswas developed in order to

search for information: osteoarthritis, endoprosthesis,
gonarthrosis, coxarthrosis (osteoarthrosis,
endoprosthetics/joint replacement, coxarthrosis,
gonartrosis).

The following search syntax wasused onMeSH in the
Pubmed online database: ("Osteoarthritis'[Mesh]) AND
"Osteoarthritis/epidemiology"[Mesh] (153 results),
("Osteoarthritis"[Mesh]) AND "Osteoarthritis/surgery"[Mesh]
(480 results), and  ("Arthroplasty,  Replacement,
Knee/epidemiology"[Mesh]) AND "Osteoarthritis"[Mesh] (59
results)  ("Osteoarthritis"[Mesh])  AND  "Arthroplasty,
Replacement, Hip/epidemiology"[Mesh] (66 results). The
search by key words in Russian and English indicating the
location was set up on the resource eLibrary: osteoarthritis,
hip replacement, coxarthrosis, gonarthrosis, Kazakhstan,
Russian Federation (4 results).

The main criteria included into the review were: the
depth of the search: from January 1, 2009 to October 1,
2018; publication languages: English, Kazakh, Russian; age
of the sample understudy: 18 and older; methods of

intervention:  surgical; type of articles - full-text
epidemiological and clinical studies.

According to the results of the search for sources all
authors of the article according to the search syntax and
included criteria, as well as the elimination of duplicate
entries were selected 33 articles for inclusion in the review.

Results

Prevalence and incidence of osteoarthritis

Osteoarthritis is the most common disease of the
musculoskeletal system and one of the most important
public health problems [4,18]. Although epidemiological
data on the prevalence and incidence of OA vary according
to the results of numerous studies, one thing remains
common for all sources — a significant number of the adult
population is exposed to the studied pathology [5,6]. It is
worth noting the approaches used in the diagnosis of OA.
OA may be defined on pathological and radiological study,
as well as clinically. In the English-language literature, the
most popular method is x-ray examination with the
interpretation ~ of  the  results  byKellgren  and
Lawrencesystem. The scale ranks the degree of severity
from 0 to 4 points with the intelligence of AO by x-ray signs
in the presence of 2 points or more [19].

Recent cohort and population-based studies present
results on the prevalence of OA in various joints based on
both clinical and radiological data. According to the study
made by Kim with co-authors (2014), age-standardized
prevalence of OA based on clinical and radiological criteria
was 19,6% (95% Cl 16.7-23.0%) and 4.2% (95% CI 2.9-
6.1%), respectively. The sample included 978 people aged
50 year old and older who lived in the city of Framingham
from 2002 to 2005 (middle age 63.5 years old; women
56%). Another interesting result of the study was the fact
that the frequency of diagnosis of hip joint OA, exposed on
the basis of x-ray examination,in men was statistically
significantly higher than in women (24.7% vs. 13.6%;
p<0.001) (7).

The prevalence of knee joint OA in Malmo (Sweden) in
a cohort of adults aged 56 to 84 years old according to
clinical and radiological data was 25.5% (95% CI 24.1-
26.1%) and 15.4% (95% CI 14.2-16.7%), respectively. The
study involved 10,000 residents, 62% of whom were
women, and the average age of the sample was 70 years
old (standard deviation is 7.6 years). The average body
mass index in the studied population was 27.1 kg / m2 [8].
According to Kalichmanand co-authors (2014) the
frequency of OA of the foot joints varies from 0.1% to 61%,
and such a scale depends on age, gender and clinical
features [9].

A large population-based two-stage cross-sectional
study was conducted in the UK as part of the North
Staffordshire Osteoarthritis Project. Twenty-six thousand
adults over 50 years old were interviewed using specially
designed questionnaires, the response rate was 72%.
About half of the respondents were affected by at least one
group of joints (hip, knee, hands and feet) (53.23%; 95% Cl
52.3 - 54.1%), and one in five participants with OA had joint
function disorders (21.87%; 95% Cl 21.2 - 22.5%). The
more groups of joints were involved in the pathological
process, the higher chance of the development of functional
disorders.According to the North Staffordshire Osteoarthritis
Project, the prevalence of OA was higher among women,
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and the risk of development was associated with age. When
extrapolating the results of this study to the population of
England, the authors suggested that the prevalence of OA
with functional joint disorders can reach 3.5 million,
including 1.45 million patients aged 50-65 years old and
370000 patients older than 85 years [10].

According to a systematic review conducted as part of
the global burden of disease study (2010), the prevalence
of OA of knee joint is 3.8% and coxarthrosis is 0.85%.
Among the 300 studied diseases, OA ranks 11th among the
causes of disability in the adult population [11]. A growing
number of studies on the prevalence and incidence of OA
use huge administrative databases [12,13,14,15]. The
Moriatis study (2014) used a Swedish population register
covering data from 1998 to 2012. The authors analyzed
data from the town of Skane in southern Sweden with a
population of 1.24 million people.Over 15 years, the register
recorded all cases ofOA carpometacarpal articulation
diagnosed by a General practitioner in the adult population
over 20 years old. According to the results of the analysis,
the frequency of the studied nosology among adults
averaged 1.4% (2.2% among women and 0.62% among
men). The average age of patients with OA
carpometacarpal was 67.7+11.4 years; 78.5% of diagnoses
were determined in female patients. The highest frequency
of the disease recorded among women aged 70-74 years
old (5,3%) and men aged 80-84 years old (1.7 percent).The
age of the first diagnosis of the studied nosology also has
gender characteristics (60-69 years old — in women; 70-79
years old — in men) (12). The continuation of this study was
the prediction of the disease prevalence in 2032 based on
the analysis of 531254 records of the health Register
Skane. The incidence of OA among persons aged over 45
years old in 2012 was 26.6% (95% Cl 26.5-26.8%). In most
cases knee joints wereaffected (13.8%), followed by hip
joints (5.8%) and wrist joints (3.1%). In every fourth
recorded case, the patient had multiple affected joints. The
authors' calculations predict an increase in the prevalence
of OA among people older than 45 from 26.6% to 29.5%
(any joint), from 13.8% to 15.7% for gonarthrosis and from
5.8% to 6.9% for coxarthrosis by 2032 [15].

Another population-based study on the incidence of OA
was conducted in Western Canada in 2014. The authors
analyzed a database of calls for medical help (n=640000) in
British Columbia in the period from 1991/1992 to
2008/2009. As the criteria for the diagnosis of OA, the
researchers chose: 1 — at least one General practitioner
visitor an apply to hospital; 2-at least 2 doctorvisits or 1
apply to a hospital. In 2008/2009, the overall incidence of
OA according to criterion 1 was 14.6% among men and
16.3% among women (per 1000 person in a year). Between
2000/2001 and 2008/2009, the overall crude incidence
increased by 2.5-3.3% for men and women.Age-
standardized incidence increased by 0.6-0.8% among men,
there was not observed such trend among women [13]. A
similar study was also conducted in Spain, the register
SIDIAP contained records of more than 5 million inhabitants
of Catalonia. The incidence was assessed with the
consideration of theOA diagnosis of the knee, hip joints and
hands with the use of ICD-10 coding among persons older
than 40 years old in the period from 2006 to 2010.
According to the results of the study, the authors noted a

constant increase in gonarthrosis and coxarthrosis due to
age. The highest ratio of the prevalence of nosology in
women to the same indicator among men was the highest
in the age group of 70-75 years old, while the mentioned
indicator for the OA of the joints of the hands was the
highest in the group of 50-55 years old [14].

We have to understand that studies based on the
analysis of databases of the register have certain limitations
in view of the inaccuracies of diagnosis in accordance with
ICD-10, but at the same time,without a large population-
based studies, it is impossible to study the burden and
trends in the development of the disease [16]. An example
of a population-based study using Kazakhstan's national
statistical data is the article by M. Nogayeva (2015).
According to the author in the structure of diseases of the
musculoskeletal system in 2012, gonarthrosis accounted for
10.9%, and coxarthrosis was first diagnosed in 4.4% of
cases. Dynamics of growthof hip and ankle joints OA for
2011-2012 was 1.1% [24].

We should also focus on the epidemiological indicators
of post-traumatic osteoarthritis (POA), since this class of
joint lesions has a slightly different etiopathogenetic
characteristic [23]. The results of analytical studies indicate
a higher (4.2 times) risk of gonarthrosis in persons with a
history of knee injuries [20]. The epidemiological situation is
rather different with regard to the prevalence of ankle OA.
According Valderabbano (2009) 78% with the ankle joint
POA indicate a history of trauma to the specified region of
body [21]. Among the risk factors for the development of
POA it is worth noting the intense physical activity on the
affected joints. For example, the frequency of post-
traumatic coxarthrosis among military personnel can reach
20% [22].

Epidemiology of hip and knee endoprosthetics in
osteoarthritis

Endoprosthetics (another term used in foreign literature
- arthroplasty) is the most frequently recommended
modality of surgical intervention in the final stages of the hip
and knee joints OA [25,26]. From the standpoint of
evidence-based medicine, this approach is also justified:
the results of a systematic review of Nelson and co-authors
(2014) showed that elective endoprosthetics may be
recommended for a certain proportion of patients with
gonarthrosis or coxarthrosis, while arthroscopy with removal
of damaged tissues is not recommended in cases of
symptomatic gonarthrosis [27].

Information on the prevalence of surgical interventions
in OA varies depending on the specifics of the studied
region. So, according to Kremersand co-authors (2010) the
frequency of total endoprosthetics in the United States in
2010 was 0.83% and 1.52% for hip and knee joints,
respectively. The frequency of interventions was
significantly higher among women and increased with age,
reaching 5.26% for total hip replacement and 10.38% for
gonarthrosis in persons over 80 years old. The presented
data was obtained in the analysis of 2.5 million and 4.7
million cases of endoprosthesis replacement in coxarthrosis
and gonarthrosis, respectively [28].

The fact of high prevalence of endoprosthesis
replacement in the countries with developed economy is
remarkable. The frequency of endoprostheticsin the knee
joints pathology in the United Kingdom in 2009 reached
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77500 cases, while 103601 similar surgeries were
performedin South Korea in 2002-2005 [29,30]. In the
United States of America the rate of joint replacement in
kneeOA increased from 31.2 per 100,000 person-years
(95% CI of 25.3 37.1 per cent) in the period 1971-1976 to
220,9 (95% Cl 206,7-235,0%) in 2008 (31). In the United
Kingdom, the same rate also increased from 43 per
100,000 person-years in 1991 to 137 per 100,000 person-
years in 2006 for women [32]. Similar trends are also
observed in South Korea, and Scandinavia [33]. Carr and
co-authors (2012) note the importance of maintaining
national registers of endoprosthesis cases in OA not only
for epidemiological descriptive studies, but also for
monitoring long-term outcomes of surgical intervention in
this category of patients [34].

Epidemiological characteristics of endoprosthesisin
knee and hip joints OA also has age, gender and ethnic
characteristics. According to Gullifordand co-authors (2010)
the average age of knee replacement patients in the UK
was 70 years old, with a statistically significant change
between 1991 and 2006. The ratio of operated women to
men accounts to 1.4:1 [32], thatalso remained stable under
study over 15 years. Blum and co-authors (2012) note the
phenomenon of less popularity of endoprosthesis among
people of the Negro race in comparison to the
representatives of the European race in the United States
[35]. In addition, one should not forget about the differences
in the health systems of different countries in determining
the criteria that serve as absolute and relative indications
for surgical intervention in OA of large joints [36]. In the
Republic of Kazakhstan, according to Zharmukhambetov E.
(2014), the number of surgical interventions on the joints in
2013 amounted to 12,717 cases, the share of
endoprosthesis in coxarthrosis was 24.7%, and in
gonarthrosis — 10.8%. The author of the study notes that
the number of surgical interventions for knee replacement
increased by 64.3% (517 to 1447) in the period from 2011
to 2013 [37].

Conclusion

The literature review of the English-language and
domestic literature showed that the prevalence of OA
remains equally high throughout the world, and the time
trends reflect the tendency to increase morbidity due to the
aging of the population and the increase in the proportion of
patients with obesity. The highest epidemiological indicators
of large joint endoprosthesis (arthroplasty) in OA have
traditionally been observed in countries with a high standard
of living. However, the widespread introduction of high-tech
medical care standards for patients with coxarthrosis and
gonarthrosis in the Republic of Kazakhstan leads to further
study of other aspects of the disease.
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XUPYPIrMYECKOE NNIEMEHUE HECTABUJIbHbLIX NOBPEXAEHUM
3AAHEINO NMONYKOJIbLA TA3A. OB30OP JIUTEPATYPbI

Kyanbiw T. Kacbimog1, http://orcid.org//0000-0002-7292-4304
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EpcuH T. XKyHycog1, https://orcid.org/0000-0002-1182-5257
EpHap H. Tokrapos1, http://orcid.org//0000-0002-5166-243X
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Pestome

BBepeHune. PasHoobpa3ne NoBpexaeHui Ta3oBOro KomblLia SIBMSKTCS He TONMBKO aKTyanbHOW U CIOXHOA npobnemoin
COBPEMEHHOI TPaBMaToNoMu, HO U CEpbe3HON Meanko-coumMansHon npobnemoi. Mepenomsl 1 NOBPEXOEHUS Ta30BOrO
KombLia BCTPEYAlOTCA OTHOCWUTENbHO PedKko, HO C POCTOM Pa3HOro poja TpaBMaTu3Ma WX KONMYECTBO HEYKMOHHO
Bo3pacTaeT. JleueHne nepenomoB KocTen Tasa SBMSETCH OAHUM U3 CamblX CAOXHbIX 3a4a4 B OPTOMEAMYECKON XMPYPruu.
HeynoBneTBopuTenbHble WUCXOObl NEYeHUs B OTAAnNeHHOM nepuoge MoryT coctaenate oT 30 go 60%. Yuutbias
CIMOXMBLLYIOCS CUTYaLM0, HEOOXOAMMO COrnacuTLCA ¢ NOTPEBHOCTLIO MTyOOKOro M3yyeHus Npobnembl NOBPEXAEHNM Tasa 1
€ro neyeHuns.

Llenb. AHanua nutepaTypHbIX AaHHbIX O CMOCOBAaX XWUPYPrUYeckoro feyveHns HecTabunbHbIX MOBPEXOEHUN 3adHero
nonykonbLa Tasa.

Metogbl uccnegoBanus. Mouck Hay4yHoM MHopmaumn Bbin npoBeaeH B 6asax Google Scholar, PubMed, e-Library a
TakKe «pyyHbIM MeTofoMy. Mcnonb3oBanuck cnegyowye knioyesble 3anpockl B PubMed (MeSH Terms: “posterior pelvic
ring, sacrum, sacroiliac joint, fractures, surgical treatment”). Fmy6uHa noucka 10 net, ¢ 2009 no 2019 rogbl. Kpumepuu
8K/TIOYEHUST: MOMHOTEKCTOBbIE NMybnuKaLmu, KNWHUYECKNe paHOOMU3MPOBAHHbIE W HEPaHOOMMU3MPOBAHHbIE UCCNenoBaHMS.
Kpumepuu uckmoueHus: petome BOKNagoB, raseTHble nybnukamn, nuyHble cooblyeHus. Beero 6bino HangeHo Bonee 2600
MCTOYHMKOB, 13 KOTOPbIX NS NOCNeayHLLEro aHanmaa otobpaxbl 97.

Pe3ynbTatbl. COBpPEMEHHBIM MPUHLMMOM JleYeHUst MOBPEXAEHUIA KOCTEN Tasa SBMSETCH aKTUBHAs XMpyprudyeckas
TaKTUKa M PaHHUA (DYHKLMOHANbHO-CTabMUbHBI OCTEOCUHTE3, OCHOBHOI LIENbIO KOTOPOrO SIBMSIETCS BOCCTAHOBMEHWE W
crabunusaums Koctenm Tasa. HekoTopble poccuiickue aBTOPbI NPEAMNOYUTAOT B NEYEHUM MOBPEXAEHMA Tada cnocobbl
BHEWHEN (pukcaumn, TOrAa Kak WHOCTpaHHble aBTOpbl — CMOCOBbI BHYTPEHHEro  CTaburbHO-(YHKLMOHANBHOIO
ocTeocuHTe3a. CrniegyeT 0TMETUTb, YTO B HACTOSILLEE BPEMS MPUMEHSIOTCS pasnnyHble cnocobbl vkcaLmm NOBPEXOEHHbIX
3afHMX CTPYKTYp Ta30BOrO Kofblid, KOTOpble XapaKTEpW3yloTCs Kak C MOMOXWTENbHOA CTOPOHbI, TaK M WUMEKT psf
HE[O0CTaTKOB.

BbiBoAbl. YuuTbiBas BbIWWEN3NOXKEHHbIE (haKTbl, HEOOXOAMMO CornacuTbes C MOTPEOHOCTLIO TyBOKOro W3yyeHus
npobnembl NOBpexXaeHuit Tasa u ero neveHuns. Bonpoc o pa3paboTke HOBbIX METOAMK U YCTPOWCTB NS XMPYPrUYECKOro
NeYeHns MOBPEXAEHNN KOCTEN U COUNEHEHUM Ta30BOrO KOMbLia OCTaeTCs aKkTyanbHbiM. HeobXxoaumbl MpoCneKTUBHbIE
KMWHUYECKME UCCIeOBaHNS ANS OLEHKM UX KMHUYECKON 3cDDEKTUBHOCTM N Be3onacHoCTy.

Knroyeenie crnosa: posterior pelvic ring, fractures, surgical treatment.

Abstract

SURGICAL TREATMENT OF UNSTABLE INJURIES
OF THE POSTERIOR PELVIC RING. LITERATURE REVIEW

Kuanysh T. Kassymov1, http://orcid.org//0000-0002-7292-4304
Aidos S. Tlemissov1, http://orcid.org//0000-0002-4239-6627
Ersin T. Zhunussov1, https://orcid.org/0000-0002-1182-5257
Ernar N. Toktarov1, http://orcid.org//0000-0002-5166-243X
Akerke T. Tlebaldyeva, student of 5th year.

1 Department of Orthopedic Surgery, «<Semey Medical University» NJSC,
Semey city, Republic of Kazakhstan.

Introduction. A variety of pelvic ring injuries are not only an urgent and complex problem of modern traumatology, but
also a serious medical and social problem. Fractures and damage to the pelvic ring are relatively rare, but with the growth of
various injuries, their number is steadily increasing. The treatment of pelvic fractures is one of the most difficult tasks in
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orthopedic surgery. Poor treatment outcomes in the long term can range from 30 to 60%. Given the current situation, it is
necessary to agree with the need for a thorough study of the problem of pelvic damage and its treatment.

Goal. Analysis of literature data on methods of surgical treatment of unstable damage to the posterior pelvic ring.

Research Methods. The search for scientific information was carried out in the Google Scholar, PubMed, e-library and
the “manual method” databases. The following search strategies were used in PubMed (MeSH Terms: “posterior pelvic ring,
sacrum, sacroiliac joint, fractures, surgical treatment”). The search depth is 10 years, from 2009 to 2019. Inclusion criteria:
full-text publications, clinical randomized and non-randomized trials. Exclusion criteria; summary of reports, newspaper
publications, personal communications. In total, more than 2600 sources were found, of which 97 were selected for
subsequent analysis.

Results. The modern principle of treatment for damage to the pelvic bones is active surgical tactics and early functionally
stable osteosynthesis, the main purpose of which is the restoration and stabilization of the pelvic bones. Some Russian
authors prefer methods of external fixation in the treatment of pelvic injuries, while foreign authors prefer methods of internal
stable functional osteosynthesis. It should be noted that various methods of fixing damaged posterior pelvic ring structures
are currently being applied, which are characterized both on the positive side and have a number of disadvantages.

Findings. Given the above facts, it is necessary to agree with the need for a thorough study of the problem of pelvic
damage and its treatment. The question of the development of new methods and devices for the surgical treatment of bone
damage and articulation of the pelvic ring remains relevant. Prospective clinical trials are needed to evaluate their clinical
efficacy and safety.

Keywords : posterior pelvic ring, fractures, surgical treatment.

Tyvingeme
XAMBACTbIH APTKbl XKAPTbICAKMHACDBIHbBIH TYPAKCbI3
XAPAKATTAPBIHBIH XUPYPIrusinbiK EMI. OAEBUETTIK LLONY

Kyanbiw T. KacsimoB1, http://orcid.org//0000-0002-7292-4304
Anpoc C. Tnemucos!, http://orcid.org//0000-0002-4239-6627
EpcuH T. XKyHycos1, https://orcid.org/0000-0002-1182-5257
EpHap H. TokTrapos1, http://orcid.org//0000-0002-5166-243X
Akepke T. TnebangbieBa?’, 5-wi Kypc CTyAeHTi

! OpTtoneaunsik xupyprus kadegpacsi, KeAK «Cemeit MeguumMHanbiK yHMBepcuTeTi»,
Cewmewm k., KazakcTaH Pecny6nukachl

Kipicne. Xambac cakuHacbl xapakaTbiHbIH SpTYpPinifi Kasipri TaH4afbl TPaBMaTONOMMAHbIH - KYPAENi XOHEe ©3eKTi
Maceneci faHa Oonbin Tabbinmaiiabl, COHbIMEH KaTap Kypaeni aneymeTTik macene 6onbin kenedi. XXambac cakmHacbIHbIH
CbIHbIKTapbl MEH XapakaTTapbl canbICTbipMarbl Typae cupek kesgecemi, bipak xapakatTaHynapgbiH ecyiHe 6alinaHbicTbl
onapAblH caHbl fa kebetoge. OHbIH, eMi OPTONEAUSNbIK XMPYPTUAHBIH €H KMbIH KYMbICTapbIHbIH, Gipi 6onbin Tabbinags!.
OtapaH KefliHri anbic ke3eHae eMHiH Hawap HaTwkenepi 30 gaH 60 naibisra gertiH 6onybl MyMKiH. XKoFapbiga kepceTinreH
XaFaanmbl eckepe OTbIpbIN, Xambac xapakaTbl }aHe OHbIH eMi 91 Ae TepeH 3epTTey/i Tanan eTeTiHiH aiTa KeTy Kepex.

3epTTeyaiH Makcartbl. XKambacTblH apTKb! XapTbICAKMHACHIHBIH, TYPAKChI3 ChIHbIKTAPbIHbIH, XUPYPrUsbIK eMi Typanbl
apebuetTepai capantay.

3eptTey apictepi. FoinbiMv aknapatTel i3gey Google Scholar, PubMed, e-library xyienepiHae xaHe «KonmeH isgey»
apici apKbInbl eTKisingi. 13aeyaiH keneci cTpateruscel kongaHbingsl PubMed (MeSH Terms: “posterior pelvic ring, sacrum,
sacroiliac joint, fractures, surgical treatment”). I3gey Tepengiri 10 xbin, 2009 gaH 2019 xbingap. Kocy kputepusinapsi:
TOMNbIK MOTIHAI *a3banap, KNMHWKanblK paHOOMW3aUMsNaHFaH XoHe panpgomusaunsnaHbaraH 3eptteynep. LbiFapy
enwemgepi: OasHoama pestoMeci, raseT xapusnaHbiMapbl, xeke xabapnamanap. bapnbifsl 2600-geH actam apebuet
TabbInbIn, OHbIH, 97-Ci capanTayFa anbiHab!.

Hatuxenepi. Xambac cylektepi 3akpiMganynapblH emaeygiH 3amaHayW Tocini XpYprusnblK eM XoHe epTe
(DYHKLMOHANabI-TYpaKTbl OCTEOCMHTE3 OOMbIN caHanadbl, XeHe OHbIH Heriari MakcaTbl kambac CyMekTepiH KannbiHa
KenTipy xoHe TypakTaHabipy. Keiibip peceinik aBTopnap xambac CynekTepi eMiH CbipTTaH OekiTy TacingepimeH
XacaFaHgbl Kongaca 6Gatbic engepi aBTopniapbl OHgal 3akbiMaanynyapabl (yHKUMOHanAble TypakTbl ilWTeH OekiTy
apicTepiH TaHaangbl. Kasipri TaHaa xambacTbiH, apTKbl KypbinbiMAAPbIHbIH, 3aKbIMaanynapbiH Xupyprusnblk 6exiTygin
BipHeLue agici 6ap ekeHiH xaHe onapabiH, TEK XaKCbl HOTWXeE FaHa eMec apTYpHi acKbiHynapbl 6ap eKkeHiH ge anTKaH XeH.

KopbITbiHAbI. Xofapbiaa anTbinFaHgapra cai xambac CyiekTepi 3aKbiMparnynapbiH XoHe OHbl emaey SAiCTEpiH
TEpeH 3epTTeynepai xanractopy KaxeT. Xambac cyiektepi meH BannamgapbiH XMpyprusinblk 6EKTITETIH KypbirFbinap MeH
MMNNEHTTapabl XobanayabliH MaHbi3bl CakTanyaa XoHe onapabiH Kayincisairi MeH KnHuKanblk nangackiH 6aranay yiwiH
NPOCMEKTUBTI KNUHUKAIbIK 3epTTeynep Xyprisinyi Kaxer.

Heziz2i ce3dep: posterior pelvic ring, fractures, surgical treatment.
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Beepenue

PasHoobpasne  noBpexaeHuMn  Ta3oBOr0  Kombla
SBNAOTCA He TOMbKO aKTyarbHOWM U CROXHOW mpobnemon
COBPEMEHHO TPaBMaTONOMM, HO M CEepbe3HON MeauKo-
coumansHoi npobnemoit, Tpebytowen peluenus [24,3,33,9].
lMepenombl 1 NOBPEXOEHUS Ta30BOrO KOMbLia BCTPEYatTCs
OTHOCUTENBHO PEedKO W, MO MHEHMI0 PasHblX aBTOPOB,
coctasnsiotr o1 0,3 go 8% Bcex nepenomoB, KOTOpble
npoucxoaat npumepHo y 20 - 37 Ha 100 000 HaceneHus
[69,67,63,71,61,80]. C pOCTOM TPaHCMOPTHOrO,
NPOWN3BOACTBEHHOTO U BbITOBOrO TPaBMaTu3mMa HEYKIOHHO
BO3pacTaeT KONMNYECTBO MOCTPaZaBLUMX C HECTaOUMbHBIMM
NOBPEXOEHUAMW KOCTEA W  COuneHeHun Tasa [25,9].

YacTota cnyyaeB nepenomoB Tasa B CTPYKType
TpaBMaTM3Ma 3HAYUTENBHO BbIPOCHA B MocrneaHue rodbl. Y
Qormblueii  yacTM  mocTpafaBWwuMX  TpaBMa  Tasa

KnaccudmumpyeTces, kak covetaHHas [3].

Neyenne nepenomoB KOCTeN Ta3a ABMNAETCA OOHUM U3
CaMblX CMOXHbIX 3aday B OPTOMEAWYECKON XUpYpriu.
HeynoBneTBopuUTENbHbIE UCXOAbI NIEYeHUs B OTAaneHHOM
nepuoge N0 [JaHHbIM  PasHblX WCTOMHUKOB — MOTYT
coctaenath o1 30 o 60 %. [41,87].

YunTbiBas CMOXMBLUYIOCS —CUTyauuo, Heobxogumo
cornacutecd € NoTpebHOCTbIO  ryboKoro  U3yuyeHus
nNpoBrembl NOBPEXAEHWI Ta3a 1 ero NeveHus.

Lenblo  Hawero wuccnegoBavns  6bin  aHanw3
nuTEpaTypHbIX AaHHBIX O Crnocobax  XMpYpruyeckoro
neyeHns NOBPEXAEHUIA 3aHero NonykonbLa Tasa.

Crparerus noucka

Monck HayyHoW MHopmaummn Bbin npoBegeH B 6asax
Google Scholar, PubMed, e-Library, a Takke «py4HbIM
MeTofOM». Vcnonb3oBanuch — Criefylolme  KIoyeBble
3anpocbl B PubMed (MeSH Terms: “posterior pelvic ring,
sacrum, sacroiliac joint, fractures, surgical treatment’).
Mpumensnucs cnegytowme cunbtpbl: full text, humans.
HaigeHbl 6binn 1615 nybnukaumii no 3agaHHoMy 3anpocy,
M3 HWX OTBeYanW LUenuW Hawero wuccnegosaHus 70
nybrvkaumin. Ctpaterust noucka B Google Akapemum:
KMKOYeBble CrMoBa — MOBPEXAEHWS 3agHEro Mmonykonbua
Tasa. bbinu HaigeHsl 852 nybrmkaumid no 3apgaHHOMY
3anpocy, U3 HUX OTBEeYanu Lienn Hallero uccnegosaqus 15
ny6nukauymn. FnybuHa noucka coctasuna 10 net. Bbinu
HangeHbl 175 nybnukauwin no 3agaHHOMY 3anpocy, U3 HUX
OTBEYanu LEenM Hawero wccregosanus 12 nybnukauui.
Kpumepuu  ekno4eHus: NOMHOTEKCTOBblE  Mybrnukaumy,
KNWHUYeCKne paHLOMWU3UPOBAHHbIE W HEPaH4OMM3MPOBaH-
Hble uccrnefoBaHus. Kpumepuu UCKMIOYeHUS: pe3lome
[OKNaAo0B, raseTHble MybnukaLum, NyHble COObLLEHNS.

PesynbTatbl

Y 85% nauweHTOB COYETaHHas TpaBMa Tasa WMEET
TSKECTb MOBPEXAEHUI MO Wkane 1SS 16 u 6onee 6annos 1
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COOTBETCTBYET KpuTepusm nonutpasmbl  [28,84]. [pu
nonuTpaBMe NoBPeXAEHNe KOCTEN Tasa W Ta3oBOro KonbLa
npucytcteyeT B 20-25% cnyyaes [57,67].

lMepenombl KocTeir Tasa B OOMbLIMHCTBE Cryyaes
COYETAeTCs C YeperHo-MO3roBOW TPaBMOW, MO HaHHbIM
O[HOro uccnegoBanns rmybuHon go 15 net obHapyxeHo,
uyto B 30% cnyyasx COMyTCTBYOT MEPENoMbl KOCTen
HWKHWX  KOHEYHOCTEW,  MOBPEXOEHWE  MOYEnomnoBoM
cuctembl obHapyxeHo B 60% cnyyasix, noBpexaeHue
KPECTLIOBO-MOAB3AOLLHbIX CycTaBoB B 22,7%, Mepernombl
kpectua B 23,7%, paspblB  KPeCTLOBO-MOAB3AOLIHOMO
couneHenms B 51,9% crnyyasax. Ewe oBHapyxeHo
covYeTaHue TpaHcopaMUHaNbHOro nepenoma kpectua -
21,4% [39].

Y 50-60% GonbHbIX nepenombl KOCTEN W paspbiBbl
COYMEHEHMIA MPU NOMUTPaBME OTHOCATCH K POTALMOHHO-
Wnu  BepTUKamnbHO-HecTabunbHbiM 1 no  AO/ASIF
knaccudpmumpytotest kak Tun B u C [1,20].

Cnepyet oTMeTuTb, 4TO NO Knaccudukauun AO-ASIF
cTaburbHble nepenombl Tuna A npoucxoasT YacTo (54,8%),
W ABNATCA Haubomnee pacnpoCTpaHEHHbIMU B MOXWUMIOM
Bospacte (50-70 net), Tn B nmeet koadppuuneHt 24,7%.
B cTpykType TpaBm Tasa noBpexaeHWs 3agHUX OTAEroB -
KpecTua, KpecTLOBO-MOAB3OOLIHbIX COYMEHEHMI, 3aaHMUX
OTAenoB MNOAB3AOWHbLIX KocTel BcTpevatorcs oT 20 7o
51,0% cnyyasx, KknaccuuumpyloTcs Kak BepTuKanbHO-
HecTabunbHble U Tsxenble — Tun C, npoucxogaT 6onblue
nauumeHToB Monogoro Bospacta (15-30 net) [39,41,87].

Hanboree 4acTo noBpexgeHue Ta30BOTO Korbla
NPOMCXOLAT BCNEACTBME BbICOKOIHEPreTUMECKUX TpaBM,
TakMX  KaKk  [OPOXHO-TPAHCMOPTHOE  NPOMCLLECTBYE,
NafeHne C BbICOTbI, CAABMEHWE TSKENMbIM NPEAMETOM,
npsmon yaap.

Y noxunblx nogen Haubormee pacnpoCTpaHEHHbIM
MexaHu3MOM  MepenioMoB  KOCTeM Tasa  sBNSieTCs
HW3KO3HepreTMyeckasi TpaBMa (nageHue ¢ COBCTBEHHOrO
poctay), npeobnagaeT XeHCKUA Nof, U 4acTo BUA TpaBMbl —
BbiToBas Unu ynuyHas [67].

NetanbHOCTb  MpW  MOMMTPaBME  C  TSOKENbIMM
noBpexaeHnsMn Tasa gocturaet 85%. Mo AaHHLIM pasHbIx
ABTOPOB MPM CMOXHbIX NOBPEXAEHUAX Ta3a B COMETAHUM C
TpaBMamu [Jpyrux OpraHoB W CErMEHTOB KO3((ULIMEHT
cmepTHocTK cocTaenseT ot 10% o 31,1%, npu nepenomax
Ta3a 6e3 ConyTCTBYIOLIEro NOBPEXAEHNS LPYTX OpraHoB
CErMeHTOB 3TOT nokasartenb coctasun Bcero 10,8%.
CMmepTHOCTb OT MOBpeXAeHUs KocTem Tasa Tuna A
coctaenset 8,8%, ona tvna B 13,8% n anga tuna C 25,0%.
HaigeHa npsiMas €BSisb MeXdy YPOBHEM CMEPTHOCTM OT
MOBPEXOEHMI Ta3a Mpu COYETaHHbIX TPaBMax U TSKECTbIO
TpaBmbl: gns PTS<11 6annos ato 6bimo 0,2%, ana PTS
11-30 6annos - 6,9%, ana PTS 31-49 6annos - 26,7% u
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ans PTS 50 6annoe gonsi cmMepTHocTH cocTasuna 54,7%
[41,87,27,67,39].

JleyeHne nepenomMoB KOCTEN Ta3a ABNSETCA OQHON U3
CaMblX CMOXHbIX 33aday B OPTOMEAWYECKOW XUPYPruu.
CoBepLUeHCTBOBaHNE MOAXOA0B B AOrOCMMTANIbHOM 3Tane
MEAMLMHCKON MOMOLUM 3HAYUTENBHO CHU3UIO CMEPTHOCTb
1 TEM CaMbIM YBEMUYWIO YACIO NALMEHTOB, HyXOaLLUXCS
B IEYEHUN NEPEnoMOB KOCTel Ta3a u peabunurauun.

HeynoBneTBopuTenbHble  MCXOObl  NeyeHus B
OTOANEHHOM MEepuoAe NO daHHbIM PasHbIX WCTOYHWKOB
MoryT cocTtaBnsTb oT 30 8o 60 %. [41,87].

Mo MHEHWMIO MHOMMX aBTOPOB MOCIE KOHCEPBATWUBHOIO
neyeHus nmeetcs BbICOKWN YpOBEHb
HeyOBNeTBOPUTENbHbIX pesynbTaTos [44,70].

CoBpeMeHHbIM  MPUHLMMOM  NEYEeHUs  HeCTabunbHbIX

MOBPEXOEHUA  KOCTelr  Tasa  sABMAETCA  aKTMBHas
XMpypruyeckasi TakTuka W paHHUi  (yHKLMOHANBHO-
CTabunbHbIN OCTEOCHHTES. OcHosHoM Lenbio

XMPYPTUYECKOTO NEYEHUs SBMSETCS BOCCTAHOBMEHME M
cTabunusaums KocTen Tasa, LEKOMMpeccus W pesusns
9NeMEHTOB  Ta3oBOr0  CMMETEHWS  MpWU  Hamuuuu
HeBponoruyecknx nospexaenuii [41,87,27,43,32,50,11].

Ha cerogHAWHWA [eHb OuUCKycCUM O  NEYEeHUM
MOBPEXAEHMI TA30BOr0 KOMbLA MO-NPEXHEMY aKTyamnbHbI.
HekoTopble poccuiickue aBTopbl AENatoT akLEHT B TeYeHnn
noBpexaeHun Tasa Ha cnocobax BHELIHeR duKcaLmm,
TOrAa Kak WHOCTpaHHble aBTOpbI Ha cnocobax
BHYTPEHHETO CTabuNbHO-(PYHKLMOHANBHOTO OCTEOCHHTESA.

CreneHb  TSKECTM  COCTOSHWS  MALUMEHTOB  MpW
nonuTpasMe OAMH U3 VMHOWKATOPOB OLEHKM pucka
OnepaTMBHOrO BMeLLATENbCTBA B CBA3W C TEM, WTO
onepaLMoHHas TpaBMa B [JaHHOM Chlyyae Hanpsmylo
BNMsieT Ha obLee cocTosiHME GOMBHOMO U MOXKET HE TONbKO
YXyOWWTb COCTOSHME MaUMeHTa, HO W MPUBECTU K
netanbHomy ucxogy [24]. KoHuenuus «damage controly,
KoTopas  3akni4aeTtcs B MO3TanMHOM  mporpamme
XWpypriyeckoro nevenus [7,24], Ha CerogHsWHWA AeHb
ABNSETCS «30M10TbIM CTAHAAPTOMY OKa3aHWUs MENLMHCKON
MoMOLLM NocTpajaBwnmM ¢ nonutpasmon [2,15,18,23,49].
[laHHbii  MeTof 3aKmoyaeTcs B paHHein  BPEMEHHOW
ukcaumM  MOBPEXAEHWA C  UCMONb3OBaHWEM MeHee
TpaBMaTWUYHbIX CMOCOBOB C MOCNEAYHOLLMM OKOHYATEMBHBIM
OCTEOCHHTE30M MOCHe CTabunuaaummu CoCTOSHWS NaLlueHTa
Npu HecTabuNbHbIX MOBpexaeHusix Tasa [24,7,15,23].
MMepBUYHbIA 3Tan MMMOOMIM3aLMM MOBPEXOEHUA KOCTEN
Tasa npoussogutcs GaHgaxem, C-pamoir, 16O WHBIMK
cnocobamu HapyxHoii cukcauum [24,7]. Ctabunusauus
nepefHero U 3adHero nonykoney Tasa no3Bonser
aKTMBW3MPOBATL MaLMEHTOB B paHHeM nepuope 6e3 pucka
noTEPW PENO3NLMKM, YTO UMEET NPUHLMMUANBHOE 3HAYEeHNe
npw nonutpasme [6,37].

Mpn noBpexgeHusx Tasa Tuma B u C  wmetop
HEOTNOXHOW CcTabunusaumu Tasa annapatamii BHELUHEN
chukcaLm SBNSAETCS BaXHENLLMM 3TanoM NPOTUBOLLOKOBbBIX
MepornpuaTuin  [79,46]. BHewHss dukcaums  Ta3oBoro
KomnbLia Mpu MONMTPaBME UMEET MHOMO MPEUMYLLECTB: BO-
nepBbIX, Manas TPaBMaTUYHOCTb METOAMKN 1 BO3MOXHOCTb
UCMONb30BaHUA ee B paHHUX Nepuoaax TpaBMaTUyeckow
BonesHu, BO-BTOPbIX 3HAYUTEMbHBLIA  NPOTMBOLLOKOBbIN
3hheKkT, a TaKkKe OrpoMHbIM «NOCOMY»  SBNSIETCA
BO3MOXHOCTb  KOPPEKLUMM penosuuuu Ha BCeX 3Tanax
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NEeYEHNs N HU3KUA PUCK WHCEKUMOHHBIX OCIOXHEHUIA B
30He nospexzaeHun [20].

Annapatbl BHELUHEN (puKCaLMM EMOHTUPYIOTCS nocne
BbiBEAEHUS NauuWeHTa W3 loka M crabunusauum ero
coctosHus (o1 3 go 14 cyTok), crnegylowuM 3Tanom
BbINOMHSAETCH BHYTPEHHAS (PUKCALMS KOCTHBIX OTMOMKOB
Tasa. [4,6]. BHelHAs dukcaums MOXET MCMOnb30BaThCs,
kak  OKOHuYaTenbHbI  cnocob,  korga  LOCTUTHYTa
Heobxogumas  penosuums  [46], rnmbo  umetoTcH
NPOTMBOMOKA3aHMs K BbINOMHEHWO BHYTPEHHEN hukcaLmuu
Ta30BOro KOMblia, HanpuMep, y nauneHTa ¢ NoBpexaeHnem
YPETPbI 1 BHEOPIOLMHHOM Pa3pbiBOM MOYEBOTO My3bips B
BMOY BbLICOKOTO pUCKA Pa3BUTUS  THOMHO-CENTUYECKNX
ocnoxHeHun [21]. MepBbiM 3TanoM BHYTPEHHAS duKCaLms
y MauWEHTOB B TSHXKENOM COCTOSIHUM NPUMEHSIETCS PEeaKo
M3-32 ONaceHWn pasBUTUS  CEPbE3HbIX  OCMOXHEHWN.
OpHako, N. Enninghorst et al. [37] B cBoeit pabote
LEMOHCTPUPYET ~ YCMEWHOEe  NPUMEHEHUE  MEPBUYHON
BHYTPEHHEN (bUKCaLMM  WNMOCAKPANBHOTO  COYNIEHEHMS
BUHTAMM M FIOHHOTO  COMNEHEHUs  MAacTUHOW  Npu
HeCTabWNbHbIX MOBPEXAEHMSX Tasa Yy OOnbHbIX, C
COYETaHHOW TpaBMOW B nepBble 6 4acoB. HekoTopble
aBTOPbl CYATAKOT JOMYCTUMON MEPBUYHYKD MOTPYXHYHO
(hMKCaLMIO MOHHOTO cMMM3a 13 NanapoTOMHOrO JOCTyna
kak aTan onepauuM Mo MOBOZY BHYTPMOPHOLLMHHOMO
NoBPEXAEHMs MOYEBOro ny3bips [18].

V13obpeTatenem MUPOBOrO 3Ha4YeHMs, TPaBMaTONOroM-
optonegom [".A. MnnusaposbiM Gbinv BHEAPEHbI Crnocobbl
annapaTtHOro MeYeHWst MauWeHTOB C  MOBPEXAEHWAMM
Ta30BOrO  KOMblia, KOTOpble MO3BOMWAO  3HAYUTENBHO
CHU3UTb TPABMATUYHOCTb M YMYYLUTb KAYeCTBO NeYeHus
[49].

MHorue aBTOpbl CYATAKOT, YTO B NEYEHUM NALMUEHTOB C
HeCTabWUNbHBIMM  MOBPEXAEHMAMM Ta3a  OCTEOCUHTE3
annapaTtoMm HapyxHOW (ukcaumn SBNSETCS  METO[OM
BbibOpa, a Ang neyeHnss OOMbHBIX C MOBPEXAEHMEM
MOYEBbLIX MyTel BHEOYAroBbIA OCTEOCUHTE3 310
€0MHCTBEHHbIA W OKOHYaTENbHbIA MeToA (ukcauuu, B
CBSA3Y C BbICOKMM PUCKOM FHOMHO-CENTUYECKUX OCIIOKHEHMI
[24,7,2,21,13,19].  Hepoctatkamu  faHHOro  cnocoba
CYATAKOTCA  OrPaHUYEHHbIE  BO3MOXHOCTW  penosunuum,
BbICOKMA PUCK Pa3BUTUS WHEKLMOHHLIX OCMOXHEHWA B
MAMKAX TKAHAX BOKPYr CMUL W CTEPXHeW, AnUTErbHbIe
CPOKM CTaLMOHAPHOTO NEYEHNs 1 peabunutaumm, 1 Hu3koe
KauecTBO  XW3HM MNauMeHTa B  MEpuopg  NeyveHus
[24,3,21,19,16].

BHYTpeHHss dhukcaums npu XUpyprudeckom neyveHuu
MOBPEXAEHMUI Ta30BOrO KOMblLia UMEET Psifl NPeUMyLLeCTB:
BO3MOXHOCTb ~ TOYHOM  PenosuumuM  OTMOMKOB U
BOCCTAHOBINEHWS ~ aHaTOMWM,  CTabunbHas  pukcaums
MOBPEXOEHUI, YTO NpefoTBpALlAeT 3aMeAneHHoe unu
HenpaBuUMbHOE CPALLEHWE U CYLLECTBEHHO yryywaeT
aHaToOMO-(PYHKLMOHaNbHbIe Ucxodbl neyeHns [55]. Ho ectb
W «MUHYCbI» BHyTPEHHEN hUKCaLmm, K KOTOpbIM OTHOCSTCS:
BOMOMHUTENbHAs OnepaLuoHHas TpaBMa W KpOBOMOTEpS,
PUCK MH(EKLMOHHBIX OCMOXHEHWA B MOCNEonepaLyoHHON
paHe. HeobxogMmMo OTMETUTb, YTO B paHHME CPOKK
BbINOMHUTbL MOFPYXHOM OCTEOCUHTE3, YacTO HE BO3MOXHO,
13-3a TSXKECTWN COCTOSHUS MaLWeHTa, a ero BbiNONHEHWE B
MO34HMI NEPUOL COMPSBKEHO C TEXHUYECKUMM TPYAHOCTSMM
[18].
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MWHM HBa3WBHbIE METOAbI BHYTPEHHEN rKcaLmy npu
HeCTabunbHbIX MOBPEXAEHWAX Tas3a OYeHb akTyanbHbl B
COBPEMEHHOW mepuuuHe. Hanpumep, BOCCTaHOBREHME U
chukcalms NOHHOMO CUMcK3a, NEeperiomMoB BETBEN NOHHbIX
KOCTE  BBIMOMHSAKT  PEKOHCTPYKTMBHBIMWA  NNacTMHaMu
yepes MuHMZOCTyNbl [45]. B noBpexpeHusix KpecTLoBo-
MOAB3JOLLHOMO  COUNEHEHWS] M MepenoMax — KpecTtua
crabunuaupyiot KaHIONMPOBaHHbLIMM BUHTaMU,
PEKOHCTPYKTUBHbLIMU MOCTOBMAHBIMY nnacTuHamum,
TpaHCNeanKyNapHbIMK cuctemamu [22].

Ha cerogHsWwHWA [JeHb  aKTyanbHO — COYeTaHue
MOTPYXHbIX M BHELWHUX METOROB (uKcaLum neperioMoB
KOCTel Tas3a, Hanpumep, nepegHee nOMyKOMbLO Tasa
MOXHO 3achuKCUPOBaTh annapaToM, a [Ans BOCCTAHOBMEHMS
3aiHEr0 NONYKOMbLA NPUMEHSIOT NOTPYXKHbIE KOHCTPYKLMY.
Tem cambiM KOMOGMHMPOBAHHBIN OCTEOCMHTE3 COYETaeT B

cebe npeumyllectBa 0oObeAMHSEMbIX  METOAOB W
MWHUMW3NPYET PUCKM Pa3BUTUSI OCNIOXHEHUA KaXOOro M3
Hux [17].

CoveTaHue nepenomoB KocTeit Tasa W 6eapeHHON
KOCTM C O[JHOM CTOPOHbI Ha3biBaeTCs «nnasatollee beapo»
(“floating hip”) n TpebyOT aKTUBHO XMPYPrUYECKOR TaKTUKM
B paHHeM nepuwoge TpaBmaTudeckon Oonesuu. [lpu
nepenove pavagmsa OefpeHHON KOCTM C  Pa3pbiBOM
MOHHOTO cuMM3a BHaYane PEKOMEHOYeTCs BbIMOMHUTL
Ornokupyemblii ocTeocuHTE3 GeApeHHON KOCTM, a 3aTem
(bMKCUPOBaTb  FIOHHOE  COUNEHEHME  PEKOHCTPYKTUBHON
nnacTtuHon. [5,18].

B cBSi3n ¢ nepeymcneHHbIMKU HegocTaTkami PasnnyHbIX
METOAMK BHELLUHEN W NOTPYXXHOM hukcaLmn, paspaboTaHbl 1
BHEApEeHbl  ApyrMe MeTodbl  MOrpYXHOW  chukcaumm,
HanpuMep, ManouHBa3uBHas cTabunusupytollas cuctema
(LISS), unu nepedHss BHYTPEHHAS duKcauns Ta3oBOW
kocth (APIF). D.R. Barei u Jp. Ha OCHOBaHMM
ONyBNUKOBaHHBIX  KIWHWYECKMX  [aHHbIX  OTAAT
NpeanoyTeHne 3TON METOOMKE B CBA3N CO CHWKEHWEM
pUCKa  MH(DEKUMOHHBIX  OCINOXHEHWA,  OTCYTCTBMEM
HeyoOCTB ANnst XMPYproB, KOTOPbIM MOXET NoTpeboBaThes
AOCTYN K bptoLuHoit nonocTu [29].

Xopollas penosuuus ¢ BOCCTAHOBINEHMEM aHaTOMUN |
cTabunbHas dukcauus HecTabunbHbIX NMOBPEXAEHWA Tasa
He TOMbko  0BecneyMBalT  BO3MOXHOCTb  PaHHeln
(OYHKLMOHAMBHOM HarpysKu, HO 1 MO3BOSISIET CHU3UTL PUCKM
OMepaTMBHOTO ~ BMeLLATENbCTBA,  KpPOBOMOTEPM W
WHEKLUMOHHBIX — OCcroxHeHun  [12,64]. OpgHako  Ans
TpaBmatonora HeobXoAuMbl 3HaHUS aHaToMMM Ta3a W
LOCTATOYHbII OMbIT A1 TOr0, YTOBbI NMPUMEHNTL TEXHUKY

nepkyTaHHoA  ¢ukcaumm  Tasa ¢ HaubonbLuen
BesonacHocTbH. [12].

CornacHo  nybnukauwsm  3apybexHblx — aBTOPOB,
MarouHBa3uBHble ~ MeTogbl  cTabunmsaumm  Tasa

CnocobCTBYHOT MUHUMM3ALIM NOBPEXOEHNIA MATKNX TKAHEN,
OfHaKO PUCK STPOTEHHbIX MOBPEXAEHWUA  COCYAMCTO-
HEPBHbIX  MY4kOB MPWU  3TOM  AOCTATOYHO  BbICOK
[46,49,12,64).

Mo mHenwo T.Dienstkenecht ¢ coasm. npumeHeHve
«4pe3noaB3fOWHOrO»  BHYTPEHHEro  dukcatopa C
MWUH/ManbHLIM Paspes3oM OnpaBaHO B OTHOLLEHUW TPaBM
COCYAMCTO-HEPBHbIX MYYKOB, Tak kak He TpebyeT BonbLuoro
BO3OENCTBMS HA CTOPOHE nepenoma. BeposTHOCTb
MOBPEXOEHUA  COCYAMCTO-HEPBHOTO  Myyka  CHWXKEHa
Brnarofaps MPUMEHEHWIO TONMBKO ABYX MEPneHANKYNAPHbIX
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BMHTOB C (pukcaumeir ux cybdacumanbHo CO CTEPXKHEM.
[aHHas TexHuka obecneunBaeT COEOMHEHME KPECTLOBO-
MOAB3OOWHLIX COYNEHEHWA W CaKpanbHOW 30HbI 0e3
NPUMEHEHNS BOMbLUMX XUPYPTUYECKUX BOCTYMOB.

Mpu YPECcKOXXHOW (puKCaLMM KpeCTLOBOMOAB3AOLIHbIX
COYNIEHEHUA BMHTOM, OOMblUOEe 3HAYeHMe WMeeT OmMbIT
XVpypra u Ka4ecTBO MHTPAONEPaLMOHHON PEHTIEHOCKOMNM

[12,46,49,64].
Bonbwon BbIGOP METOOOB AHECTE3MONOrMYECKOro
nocobus n  6OMbLWOr0  accopTUMEHTa  MMNMaHToB

CnocobCTBYHOT UCMONb30BAHMIO Pa3NNYHbIX AOCTYNOB [8].

MHorue aBTopbl npeanaraioT cobcTBeHHbIE paspaboTku
CnocoboB XMPYPrMYECKOro NEYeHUs NOBPEXOEHUA Tasa C
NCMOMb30BAHNEM PA3NUYHBIX KOMOMHALMA HaPYXHbIX 1
BHYTPEHHUX hrkcaTopoB [7,14]. [1ByxaTanHblil OCTEOCUHTES
obecneunBaeT CHWKEHWE TPaBMATUYHOCTK OMEepaTUBHOIO
BMellaTenbCcTBa, a Takke obecneuynBaeT afekBaTHylo
penosuLmMio M HagexHylo ukcaunio Tasa [16]. Aktyans-
HOCTb  YCOBEPLLUEHCTBOBAHUS cnocoba  Xupypruyeckoro
neyeHns NOBPEXAEHMI Ta30BOr0 KonbLia 060CHOBLIBAETCS
pasHoobpa3nem TpaBM kocTei Tasa [7,16,21]. Mo faHHbIM
HEKOTOpbIX ~ aBTOPOB  3aMeHa  annapata  HapyXHoM
(uKcauMm Ha MOTPYXHOA OCTEOCMHTE3 AOMmKHa ObiTh
npoBedeHa B TeYeHWe nepBbiX 3 CYyTOK Mpu CTaburbHOM
cocTosiHMM naumenTa [7,10].

BbicokoaHepreTuyeckue nepernombl TasoBoro Korbla
NpouCXOAAT B Npefckasyemblx Mectax. BHedpexuwe
9KCTPEHHOW  BpPEMeHHOW CcTabunusauun npuBeno K
YBENMNYEHMIO  BbDKMBAEMOCTW MOCRE nepenoMa Tasa
[42,52]. [lundanb u coasm. OBHAPYXUIMWM, YTO BELLUHAS
(huKcaums Tasa nonesHa npu ocTpor peaHnMaLmm, HO OHa
WMEEeT OrpaHUYeHHYI LEHHOCTb MPWU  OKOHYaTEerbHOM
neyeHmu nepenoma HectabunbHoro TMna C wnm paxe
TpaBMbl TUMA «OTKPbLITON KHUMM» [54].

CornacHo MHEHWK0 MHOMWX aBTOPOB, OCTEOCMHTE3
3afgHero KOMnnekca Tasa KaHWNWPOBaHHLIMKA BUHTAMM

rnokasaH TOMbKO B  Cryyasix —paspbiBa  KPecTLOBO-
MOAB3OOWHOTO  COMMEHEHMs, B TO  BpeMs,  Kak
BEpPTUKambHble  MEpenoMbl  kpecTua  OnepaTuBHOM

cukcaumm He Tpebytot [19,21].

Mo paHHBIM nUTepaTypbl MMEeTCs MPUHLMNWANBHO
HOBOE HamnpaBneHWe B OPTOMEAUYECKON XMpyprum —
nepkyTaHHas dukcauus Tasa, No3BonsOLas NpeogoneTb
OCINOXHEHNST OBLIMPHBIX XUpYprideckux goctynos [3,12].
YpeckoxkHas ¢ukcaums OTNOMKOB KOCTEN Ta3a NpoBOAUTCA
nocne npegonepaLyoHHOro MaHWPOBaHNS U HenpsiMon
peno3nuMn OTMOMKOB. WMeloTcs  creumraniuanpoBaHHble
KOMMbIOTEPHbIE  MporpamMmbl  ANS BUPTYyanbHOro
BOCCO3[@aHWs BCEX ITarnoB onepauuu: OnpeaeneHue
BesonacHbix 30H AN (UKCaLMK, TOYHOE MNaHWMpOBaHWe
pasmepa BUHTOB W MPOBEPKa BO3MOXHOCTYW MCMONb30BaHMS

MEepPKYTaHHOA TEXHWKM KaK anbTepHATMBbI  OTKPBITOMY
poctyny. YpeckoxHon cukcaumm nepenoMoB  Tasa
00s13aTenbHO NpeaLWecTBYET TOYHAS 3akpbiTas penosnuus,
noaToMy HeobX0OMMO  COBEpLUEHCTBOBaHWE  TEXHWKM
3aKpbITOM  peno3uuum  Ang  BOCTWKEHUS  JTyulumX
pe3ynbTaToB B JaHHOW obnacty [12].

/IHTpaonepaumoHHbIi  KOHTPONMb ~ penosuuun 1

chukcaumm npu nomolum C-ayru OCHOBHOE MpaBWmo, Yem
KoHTporb nocne onepauuu. MocnegHue paspabotku ganu
HOBble  BO3MOXHOCTM  Ans  3D-BM3yanu3aLMOHHOrO
KOHTPONS B XOA€ OnepaLyu.
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YCOBEPLIEHCTBOBAHHBIM METOAOM BU3yann3aLoHHOM0
KOHTpONS Mpu onepauusx Ha Tas30BbIX KOCTAX U
BEPTINYXHOW BMaguHe SIBNSETCH HaBUrauusi, OCHOBaHHasl
Ha YCWUNEeHUN MHTEHCMBHOCTW 3D-n30bpaxeHus.

AkcnanbHble cpesbl, 2D- u 3D-pekoHCTPYKLUMN MOXHO
MEpeHOCUTb B HaBUrauUMOHHyl  cuctemy.  Hosble
pa3spaboTku, BHeapswowwme ycunutenu 3D-u3obpaxeHuit
BTOPOro nokornexus (takve kak Arcadis Orbic Siemens) u
MyMNbTU(YHKLUMOHAMNBHYIO  HABUTALMOHHYIO CUCTEMY Ha
0bbI4HOM CTOME Ha Konecukax, 3aMeTHO obreryat nepeHoc
[aHHbIX W UCMOMb30BaHWE CUCTEMbl. Takum obpasom,
nokasaHus K BU3yanu3aLyoHHOMY KOHTPOITIO MpK onepauun
Ha Manom Tasy ByayT paclumMpeHbl Ans COKpaLeHus Yucrna
OTKPbITLIX NPOLeayp.

I'IpanmbHoe BHEJpeHune BbICOKOTEXHOMOIMYHbIX
METoAoB Ha BCEX CTagmax onepauun, a TakKke
Haanexatlaa KOMGMHaLl'VIFI OaHHbIX  METodOoB  MOryT

caenatb OMepaumio YpecKoXHbIM AOCTYNOM Ha obnacTu
Manoro Tasa W BEpTNYXHOW BhnaguHbl Gonee nerkow,

OesonacHo W Oonee ToyHOM. Ho  HeoOxomumo
NOAYEPKHYTb, YTO Aa¥e MNpW MPUMEHEHWM HOBEWLLMX U
Hanbonee CIMOXHbIX TEXHOMOUi npaBubHas

Xupypriyeckas OLeHKa 1 OMbIT B XMpYprim Manoro tasa u
BEPTNYXHOM BMaguHbl SBAAOTCA  06s3aTENbHBIMU - 1
He3aMeHUMbIMM.

CTabunbHbIi  OCTEOCMHTE3  C  WCMONb30BAHMEM
COBPEMEHHbIX  CMOCOOOB  huKCaLuMM  Mpu CROXHbIX
nepernomax Tasa y nauueHToB C MOMMTPaBMOW MO3BONSET
aKTVUBM3MPOBATb MX B PaHHWE CPOKM W JOCTUIHYTb XOPOLLNX
aHaTOMMYECKMX U (PyHKUMOHAMNbHbIX pe3ynbTatoB B 78%
cnyyaes [21,23,14]

PaHHsig cTabunusaums Tasa ynydwaeTt pesynbTathl
neyenunst naumentoB [90,86,81,56]. lMogxogsiiee Bpems
ANS OKOHYaTenbHON CTabunmsauuu OCTaéTcs npeaMeTom
o0CyxaeHus 1u3-3a OTCYTCTBUS KOHKPETHbIX [aHHbIX B
nutepartype [52].

HecTabunbHoe noBpexaeHWe 3agHEro Monykonbla
Ta3a, Takoe KaK BbIBUX KPECTLIOBO-MOAB3LOLLHOMO CYCTaBa,
BCErga OCMOXHSAETCH  3HAYMTENbHOW  WMHBANMAM3saumen.
HebnaronpusTHble nocneacTans KOHCEepBaTUBHOIO
NeYeHUs  BKKYaAKT  HECOOTBETCTBUME  AJIMHBI  HOT,
HapyleHWe poTauuu, ONUTENbHOE Nexayee COCTOsHUeE,
OTCPOYEHHbIE HeBponoruyeckue HapyLueHus 7
XpoHuyeckyto Gomb  [64]. B nuTepaType  onmucaHbl
MHOXECTBO METOZOB MPEeodoNeHns 3Tux  mpobnem,
BKMIOYaKOWMe B €ebS TOUHYIO HEMPsSMYI0 PEnosvuni 1
UPECKOKHOE BBEMEHWE 3afHero WNMoCakparbHOro BUHTA
(YpeckoxHast KpeCTLOBO-NOAB3LOWHas cTabunusaums) unm
oTKpbIThIE MeToab! [90,86,81,56,53,38].

HocTatoyHo  adhbekTMBHbIE  pesynbTatbl  Obiiu
nonyyeHsl B uccnefoBaHum Ajoy Prasad Shetty u coasem.,
2017 rog. [JaHHOe KOMOWHMPOBaAHHOE MCCriefoBaHKe Bbino
MOCBSILLEHO U3Y4YEHUI0 NPOCNEKTUBHON CEpUN CryvaeB ans
OLieHKM OCYLLEeCTBMMOCTH, Be30MacHOCTH, OrpaHUYeHuit n
CPEAHECPOYHBIX PEHTTEHOMOMMYECKUX U (PYHKLMOHAMBHBIX
pe3ynbTaToB anbTEPHATUBHON MWHUMASbHO WHBA3WBHOW
TEXHUKU BHYTPEHHEN (puKkcaumu Tasa C WCMonb30BaHWEM
nepefHero MOAKOXHOMO BHYTPEHHEro dukcatopa Tasa
(INFIX) u 4pecKoXHbIX WNMOCaKpamnbHbIX BUHTOB MNpU
HecTabunbHbIX Nepenomax Ta3oBOro Kombla. [aHHoe
“ccnepoBaHWe nokasano, YTO MMHUMAnNbHO WHBA3WBHAS
crabunmsaums  Tasa ¢ ucnonb3oBaHuem INFIX u
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YPECKOXHBIX MOMB3AOLIHO-KPECTLOBLIX BMHTOB MpOCTa B
OCBOEHUN U MPUMEHEHUN, obecneunBaeT xopoulyto
PENo3nLMIio MepesiomMa, OKOHYATENbHYK CTabunusaumio ¢

MUHUMAmbHbIMU  OCTIOKHEHUAMW U AaéT  OTAMYHbIE
(OYHKUMOHaMbHbIE  pesynmbTatbl  MPU  MUHUMANbHOM
nepwoge  Habnwogenus 31 Mecsl  (ypoBeHb
pokasatenbHocTu V) [82].

[Ona octeocuHTe3a npu neperomax Kpectua M

MOSICHUYHO-KPECTLIOBOM BbIBUXE MPUMEHAOTCS CrieaytoLimne
obwwe nNpuHUMNbI neveHust n penoauumm: 1) TMonoxeHve
nauMeHTa Ha OpTOMeaMYEcKOM CTONe AOIMKHO MO3BONATh
AOCTWYb YACTMYHOM UMK NOMHOM peno3uuuu. 2) Yem nosxe
BbIMOMHSETCA penosuunsl, TeMm ChoXHee npoueaypa.
MoaTomy BMeLLATENCTBO AOMKHO ObiTh NPEANOYTUTENBHO
B TeYeHWe AByX Hedenb nocne TpasMbl. Penosuuus yxe
HEBO3MOXHa Yepe3 TpU Hedenu, YTo OBBACHAET BbICOKMIA

YPOBEHb  WHBanMMaM3auMum B TakMX  CRyyasx.
BbicBoboXaeHne npousBoamMTCa nepes dukcaumen, Ytobb
n3bexatb 3aLlemnexuns HEepBHbIX KOPELLKOB.
BbicokoadpdpekTnBHas WHTpaonepaLmoHHas

PEHTTEHOCKOMWS UMEET BaXXHOE 3HAYEHWE NpU NPOBEAEHNM
npoueaypbl. Penosuuns SBNSETC KPUTMYECKUM  LUAromM,
MO3BOMSIOLLMM MPABMIBHO BbIMOMHUTL OCTEOCUHTES. Yenex
npoveaypsl obecneunaeTcs NO3NLMOHUPOBAHMEM
nauuveHTa, MaHeBpaMu BPALUEHUS HWKHUX KOHEYHOCTEN W
pasrubanuem Gefpa B 3aBUCYMOCTM OT CMeLLEeHIs (MOgbEM
W / unu BpalleHne) U MHTPaonepaLyoHHbIMU MaHeBpamm
(ckaTne-guCTpakums C MCNONb30BaHWEM MMMMAHTaToB).
[aHHble npuHUMNBl  Haubonee adeKTMBHBI B ABYX
OCHOBHbIX ~ CWTyauusix: B  MepByW odyepedb  Mpu
W30MMPOBAHHOM  MOMEPEYHOM  MepenoMe  KpecTua
(knaccucpuumpyetes no Roy-Camille et al. [66,75]).
CwmeleHne carutTanbHoe. Penposuuns  3aTpyfHeHa:
HeoBXoaMMbl BHELLHWE MaHEBpbl AN pasrnbaHns HUKHeN
KOHEYHOCTW, u4TODbI MCMpaBUTb PETpPOBEpCMO Tasa, U
WHTpaonepaLuoHHble  MaHeBpbl, 4TOBbl  MOMbITATHCS
YMEHBLUUTL  TMMEPAKCTEH3NIO  MPOKCUMAmNbHOM  4acTy
kpecTua (mepenom, nokanusauus TpaKuuW, YKOPOUEeHWe
KOCTM, MaHEBP KENEe30-LUMHAY).

Ruatti et al. onucanu TexHUKY penosuuuW, KoTopas
MOXeT ObiTb peann3oBaHa B 3KCTPEHHOW CUTyaLuw,
0COBEHHO B Cryyae HEBPONMOMMYECKUX NPU3HAKOB [78].

MauMeHT HaxoguTCs Ha  OMepauMoHHOM CTone B
nonoxeHun  dorsal  decubitus u B monoxeHuw
TpeHaenexbypra nog  obwum Hapko3oM c

paccrabneHHbIMI MbllLiaMy. TpaHCMbILLENKOBas TpaKums
NPUMEHSIETCS [ABYCTOPOHHE, W XUPYPr OKa3blBAET CUIbHOE
OCEBOE pacTsXeHWe C OAHOBPEMEHHbIM BCTPEYHbIM
pacTskeHueM B noambllkax. Kpenutauws noaTsepkaaet
penosuumio,  kotopas  MOoxeT  ObiTb  3aBepLueHa
rMNEPNopA030M C MCMONb30BaHNEM NOAYLUKM NOA KpecTeL,
Penoauuns nopaepxuBaeTcs HEnpepbiBHOW Tpakuuen B
nocrenu. Ecnn cocTosiHue naulueHTa Mo3BOnseT, MOXeT
OblTb  BbIMONHeHa dwukcauns. Kenue u coasm. [51]
MCMONb30BaNK  BHELHWA  dukcatop Y 3 MauWeHTos.
MaumeHT Haxoguncs B MONOXEHUM nexa; LTUGTbI
cukcatopa (BUHTbI Schanz) Gbinu BBEAEHbLI YPECKOXKHO B
Hoxku L5 v / unu S1 n B 3agHue rpebHK NoaB3AOLLHOM
KOCTM W WUCMONMb30BanuCb B Ka4yecTBe pblyaroB Ans
MaHEeBPOB KOMMPECCU; NOCINE COEANHEHNS OHU COXPAHANK
pernosuLmnio, B TO BPeMs KaKk BCTaBRSNCL KPECTLOBbIE
BUHTBI.
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O030p JMTEPaTYPHI

Bo-BTOpbIX,  [aHHble  MPUHLMMbI penoauumn
3 eKTMBHLI MW nepenomax Kpectua C nepenomom
Ta3oBoro  kombua. Cregyetr  OTMETWTb, 4TO  MpM

NoBpeXaeHusX Ta3a npumeHsieTcs knaccudukaums no AO-
Tile. [aHHas knaccudmkaums yHuBepcanbHa, y4uTbiBaeT
HanpaBneHWe  [EenCTBMS  CMELLaloMX  MOMEHTOB,
NoKanu3aunMi 1 xapakTep NOBPEXAEHWNS  CBS30YHOIO
annapata W CTabWnbHOCTb TA30BOTO  KOMbLA, 4TO
3HauuTenbHO  obneryaet  AMarHOCTMKY W BblBop
ONTUMarnbHOrO MeToda IneyeHns. B cooteeTcTBMM C
Knaccudpmkalmen, noBpexaeHUs Tasa LendTcs Ha 3 Tuna:

1. Nepenombi TMNa A - cTabunbHbIE, C MUHUMASTBHBIM
CMELLEHNEM W, Kak npaBuno, 6e3 HapyLIeHNs LieNoCcTHOCTH
rasoBoro KonbLia.

2. Nepenomb! TMNa B - Tak HasbiBaeMble POTALMOHHO-
HecTabunbHble (Ho BEPTUKANbHO-CTabMMbHbIE),
BO3HWKAIOLLME BCreACTBUE BO3LENCTBUS Ha Ta3 BOKOBbIX
KOMMPECCUOHHBIX UIN POTALMOHHBIX CUTT;

3. NMepenombi TMNa C - NoBpeXaeHUs C POTALMOHHOM
W BEPTUKANbHON HECTabWUNBHOCTBLIO, C MOMHBIM Pa3pbIBOM
Ta30BOro konbua [88].

Tarke npumeHsieTcs knaccudmkaums no Roy-Camille et

al. [75] B cnyyae nonepeyHOro mnepenoma Kpecrua.
Penoauymss  Ta30BOro  KonblLa  KOpOHambHas U
rOpW30HTanbHas:

* Mpu nospexaeHun no AO-Tile A: He nokasaHo
HWKaKOro BOCCTAHOBUTENBHOMO MaHEBPa;

* Mpu nospexaeHun no AO-Tile B: Heobxoamm oceBoit
BOCCTaHOBUTENbHbI  MaHeBp  (OTKpbITME | 3aKpbiTHe
NOAB3AOLLHbIX KPbIBEB), aCCOLMALIMSA BHELLHWX (BpaLLEeHWe
Oegpa) M WHTpaonepauMOHHbIX MaHEBPOB (KPecTLoBO-
NoAB3A0LLHbIN unm NOAB3AOLIHO-NOAB3OLIHbINA
KOMMpecchl);

* Mpn nospexaeHun no AO-Tile C: nmeeTcs caBUroBoe
OBWKEHWe C NOObEMOM OQHOW MOMOBMHbI Tasa B
KOPOHaPHOM MIIOCKOCTH, YMEHbLUEHHOE 3@ CYET BHELUHEN
TpakuMM W UHTPaONepaLMOHHON MOSACHUYHO-KPECTLIOBON
WNW KPEeCTLOBO-TA30BOW AMCTPaKUMM, B TO BpEMS Kak
OCEBOE CMELLEHNe YMEHbLIAETCS, KaK Mpy MOBPEXAEHMSX
AO-Tile B, a nonepeyHbIn nepenom KpecTua yMeHbLIaeTes,
KaK OMMUCaHO BbILLE.

dukcauums 3agHero Konbla SBNSETCS HEOTbeMMEMON
YacTblo CTabunmsaumM MOBPeXAeHHOro Tasa. lMepenombl
3aJHero konbLa BKMKYaloT B cebs noBpexaeHue kpectua,
KPECTLIOBO-MOAB3AOLIHOTO  CyCTaBa M NOAB3HOLLHbIX
nepenomoB. 3aborneBaeMoCTb, CBS3aHHas C OTKPbITbIMU
[OCTyNaMu K 3afHeMy Ta3oBOMY Korbly, fpuBena K
LUMPOKOMY  PacrpoCTPaHEHUIO  YPECKOXKHON  chukcaLm
[77,62)].

BbiNo MoKa3aHo, YTO YPECKOXHbIE WNMOCaKparbHble
BMHTbI sBNAOTCA 6e3onacHbiM MeTogoMm, omybrmkoBaHO
MHOXECTBO  KnuHudeckux cepuit  [93,94,77,62,30,36,47,
48,62,31,68,73,81,97]. Wx wncnonb3oBaHWe YMEHbLUWMO
PUCK KPOBOTEYEHUS W 3apaXeHUsi MO CPaBHEHUIO C
OTKPbITBIMWA MeToAnKamm [77,62]. Takke Obino OTMEYEHO
yNyylleHne (YHKUMOHANBHBIX  PE3yNnbTaToB, CHKEHWE
BoneBbix nokasaTenel M yYMEHbLUEHWE CMeLleHUs Tasa
[31,81]. Obwas TOYHOCTb YPECKOXKHBIX MIMOcaKpanbHbIX
BMHTOB XOpOLLUasl, C YPOBHEM HEMPABMIBLHOTO NOSOXEHWS
npumepHo 2,5% [96].

MeTogonorus NPUMEHEHMS UPECKOXHBIX
UNMocakparbHbIX BUHTOB BKITIOYAET 3aKPbITYIO PenosunLuio,
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YPECKOXHOE MPOXOXAEHWE CMWLbI-HANpaBUTeNs U 3aTem
Mo Hei KaHIOMMPOBAHHOTO  BUMHTA.  Gnropockonus
UCMONb3yeTCs Ang  HanpaBneHus  Chuubl-HanpaBuTens
yepes 3afHu1I BEPXHWIA OTAEN KPbina NoAB3LOLIHOM KOCTH.

lMpegonepauyoHHas  KOMMbIOTEPHas — Tomorpadmus
WrpaeT BaxXHyKW pornb B [JEMOHCTpauMW nepenoma u
KOCTHO ~aHaToMUW, TaKk YTO MOXHO MNaHMpoBaTh
pasmelleHne BUHTOB [35,72]. B nocneoHee Bpems 3D KT
MOZENMPOBaHWe YNyylumno NOHUMaHWe aHaTOMUK 3aaHEN
yacTu Tasa [58,59,60,26].

KomnbloTepHas HaBurauus BBEAEHNS UITMOCaKpanbHbIX
BWHTOB, Kak B 2D, Tak 1 B 3D pexume C NOMOLLbIO
cntoopockonun ctana abcontoTHO Ge30macHon U TOYHOM
[94,74).

/iccnenoBaHue HEMELKOTO peecTpa Ta3oBblX TPaBM He
BbISIBUMO pasnuumii B OOWIMX OCTIOXHEHMAX — MEXay
TPAOWLMOHHOA UM HAaBWUraLMOHHOM TEXHWKOA BBELEHMS
unuocakpanbHbix BUHTOB [97]. BuHTbl ¢ KT-HaBuratopom u
KT-HaBuraumeit Taike WCMONMb3YIOTCH B HEKOTOPbIX
LeHTpax [68,73],  HedaBHO NMPOBEAEHHbIN MeTa-aHanmu3
nokasan, 4To 370 Haubonee TOYHbIA MeTOL BBEAEHWS
AaHHoro Tuna ¢mkcatopos [97].

Xupyprudeckass TexHWka BBeAeHWst BUHTOB S1 Obina
Xopowo onucaHa [77,89]. AHaTomuuyeckme mccnemoBaHus,
OCHOBaHHble Ha TPEXMEPHOM PEKOHCTPYKLWMW, MOKasanw,
4TO CaMOM Y3KOM TOYKOW AN NPOXOXOEHUS BUHTA
SBNISIETCS KPECTLLOBAs HOXKa CO CPEAHEN LUMPUHOIA 15,6 MM
(ananasoH 11-20 mm) [40].

mpuHa  paHHOro  kopugopa  ewe  6onblue
YMEHbLLAEeTC 13-32 HENpaBWbHOTO CokpalyeHus [72].
CyLLecTBeHHbIM OCINOXHEHNEM cukcamm

UnuocakparnbHbIMA  BUHTaMKU SBRSETCA nepdopauns ¢
MWHUMarbHbLIM OTKIOHEHWEM yrna [76].

OnTumanbHas AnuHa, WWPWHA, TUM W MECTO
pasMeLLeHnst BCe elle OCTaloTCs MPeaMETOM AWUCKYCCUN.
AgTopbl coobLatoT 06 1cnonb3oBaHuM BUHTOB 6, 6,5, 7,3 u
8 MM. Mcnonb3ytoTcs BMHTBI C MOMHOM W 4aCTUYHOM
pe3bhoil.

Vicnonb3ays 0BbluHyto 2D peHTreHoCKonuio, Touka Bxoaa
onpegensieTcs € UCMOMb30BaHMEM TPEX CTaHAAPTHbIX
npoekumu: 6GokoBas, Bxog W Bbixog [77,89]. [lpu
HeoDOXO4MMOCTM BUHT MOXET MPOXOAUTb TPaHCCaKpanbHo,
BbIXOAA W3 KOHTpanaTepanbHoi NOoAB3AOLIHOM  KOCTM.
YalLe Bcero BUHT NpoBoasAT B S1, HO ANs AONONHUTENBHOM
YCTOMYMBOCTM MOXET BBOAMTCA B S2 M B crnyyasix, koraa
chopma kopugopa S1 He noAxoauT.

BuomexaHuyeckue  uccnefoBaHus  nokasanu,  uTo
XECTKOCTb (PUKCaLMM Ta3a YBENUYUBAETCS, €Cru BUHTbI
MCMONbL3YKTCA B COMETaHUM ¢ nepesHein ukcalmei [65]. B
fonblmMHCTBE CcnyvaeB ofwH BMHT S1 obecneunsaet
[OCTaTOYHYI0 CTabunbHOCTb [65,95], x0Ts mccnenoBaHus
rnokasanu, YTo BUHTbI kak B S1, Tak u B S2 obecneunsaot
BonbLuyio ctabunbHocTb [92,91,85].

B wuccneposatun Mohammad R. Sobhan u coasm.,
2016 rog, ObInm N3yyeHbl pesynbTaTbl METOLOB MOSICHUYHO-
Tas3oBoi ¢pukcaumm (SPF) mpu gucnokauwm KpecTLoBo-
MoAB3AOWHOMO CcycTaBa. B wuTOre aBTOpbI MpuUWM K
3aKMIOYEHMIO, YTO, (PUKCaLMs MO3BOHOYHMKA C MOMOLLBH
TpaHCNeaUKYNAPHbIX  CTabUNU3UPYIOLLMX  BUHTOB  MpM
AMCIoKaLMM KpecTLOBO-NOAB3AOLIHOM0 CycTaBa SBMSETCS
GesonacHom 1 9(PGEKTMBHON  METOLAMKON  NEYeHust
KPECTLIOBO-MOAB3AOLLHbIX TPaBM. JTOT METOA NO3BONsET
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MOMYyYNTb PaHHIOD YaCTWUYHYIO WMW MOSHYK Harpysky W
NOTEHUMANBHO YMEHBLUNTL OCNOXHEHMs. [83].

B pabote Thomas Dienstknecht, Gbino u3yyeHo
npUMEHeHNe CUCTEMbI MUHUMHBA3MBHOMN
TPaHCMOAB3AOLWHON  cTabunu3aumu  Ans  NOBPEXAEHWH
3agHero Ta3oBOro Konbua. [lpouedypy npoBoguiv C
NCMOMb30BaHNEM  TPAHCUIMAKMAmbHOTO  BHYTPEHHEro
dukcatopa B MUHUMAnNbHO  MHBA3MBHOM  TEXHUKE,
XapaKTEpPU3YILLENCS MMNNaHTaLnen TpaHcneankynspHoro
BMHTa 1 CTEPKHEBOW CUCTEMbI, COEAMHSIOLLMX KPECTLIOBO-
MOAB3JOLHbIE CycTaBbl W KpecTuoByld obnacte. [lo
pesynbTaTtam WCCNENOBaHWS aBTOpbl MPWULIMW K BbIBOAY,
YTO MUHWWHBA3WBHAs TPAHCMOAB3AOLWHAs CTabunusauumn

ABNAETCA pasymHoN anbTepHaTMBOM Apyrum
YCTaHOBIIEHHbIM ycTponcTBam chukcaLmum ans
MOBPEXOEHWA  3afgHero  mnonmykonmbla  Tasa ¢

He3HauMTenbHbIMM puUckami GOMbLUIOA KPOBOMOTEPH WNM
STPOrEHHOro HempoBsackynsapHoro nospexaeHus (Minimally
Invasive Stabilizing System for Dorsal Pelvic Ring Injuries,
Thomas Dienstknecht) [34].

06cyxaeHne pe3ynbLTaToB.

Cymmupyst aHHble nuTepatypbl, cnegyeT OTMETWTb,
4TO B HacTosllee BPeMs MPUMEHSIOTCH  pasnuyHble
cnocobbl  ukcauun MOBPEXAEHHBIX  3aAHUX  CTPYKTYp
Ta30BOrO  KOMbli@, KOTOPbIE XapaKTepu3ylTCcs Kak C
MOMOXWTENbHON CTOPOHBI, Tak U UMEIOT PSif HELOCTaTKOB.
CaMbiMM  LUIMPOKO MPUMEHSIEMbIMU Ha MPaKTUKEe W3 HWX
SBNSAIOTCA:

1) Wcnomnb3oBaHue annapata BHeLWHeid dukcalumn
(ABO®). TMpeumyLLecTBaMu SBASKOTCA MPOCTOTA, CKOPOCTb
MOHTaxa, Manasli UHBa3WBHOCTb, KOTOpas, Mpexae BCero,
HeobxoduMa B OCTPOM Nepu1oae TpaBMaTM4eckor 6onesHu.
HepocTaTkamu cuuTaeTcs HegoctatouHas CTabunbHOCTb
cukcaumn, Gonblume pa3mepbl KOHCTPYKLWA, KOTOpble
CHXAIT KayeCTBO KM3HW, TPYOHOCTM MpW penouuum
OT/IOMKOB, @ TaKKe 4YacCTble MECTHblE WH(EKLMOHHbIE
ocrnoxHeHns. Cnocob B OCHOBHOM MpUMeHseTcs Ans
NepBoro 3atana OnepaTUBHOMO IeYeHUs [0 MOrpyXHOro
OCTEOCHHTE3A.

2) Owukcauws 3agHero nonykomnbLa KOMMPECCMOHHOM
TpaHCCaKkpasnbHOW UM KPecTLOBO-NOAB3LOLIHON CTSKKON.
MpenmyLLeCTBO 3akKnioyaeTcs B TOM, 4TO MOXeT ObiTb
LOCTUTHYTA  BbICOKas  CTEMeHb  KOMMPECCUW  30Hb
nepenoma, Kotopas 3HAYUTENbHOW CTEneHu MoBblLaeT
ctabunbHoCThb.  [lokasaHMss [Ons  JaHHOA — METOAMKM
OrpaHNYeHbl W 3aXBaTbIBaAKOT NULLb MEPENOMbl KpecTua no
Denis |, pa3pbiBbl KPeCTLOBO-NOAB3LOLIHOTO COMMEHEHMS.
B HekoTOpbIx cryyasx BO3pacTaeT pPUCK COABMEHMs
HEPBHbIX CTPYKTYP BHYTPU KPECTLOBbIX OTBEPCTUA U
KPECTLIOBOTO KaHana.

3) Oukcauus ManmbiMM  KPECTLOBO-MOLAB3AOWHBIMA
nnactuHamu.  [penmywiecteammn  SBASIOTCA  LIMpOKast
BO3MOXHOCTb  PENO3NLMA B CNy4ae OTCPOYEHHbIX WIn
MO3AHNX XUPYPrUYECKUX BMELLaTENbCTBAX U BO3MOXHOCTb
AEKoMnpeccun CrMHHO-MO3roBbIX KOpeLLkoB. HepocTatku:
TpaBMaTW4HbIA  JOCTYN, HegocTaTouyHas CTabunbHOCTb
chuKcaLmm, BbICOKUA PUCK MHIDEKLIMOHHBIX OCTIOXHEHWI.

4) OcTeocuHTE3 TPaHCMOAB3AOLIHON NNACTUHOW, Mpu
KOTOPOM AOCTUraeTcs xopowas cTabunbHOCTb U UMeeTes
BO3MOXHOCTb  OTKPLITOW Penosuumu U JekoMnpeccun
KPecTLOBOrO  kaHarna. HepocrtaTku: — TpaBMaTUYHOCTb
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[OCTyna,  BbICOKWM
OCIOXHEHWA.

5) CakponnacTuka — WHBa3Us KOCTHOrO LEMEHTa B
Tena KpecToBbIX MO3BOHKOB U GOKOBbIE 0bnacTu kpecTua
(ayrMeHTaums yuactkoB). Bonblie npumeHsieTcs  npu
naTonornyeckmux nepenomax Ha ¢oHe ocTeonoposa. B
nuTeEpaType  ONMCLIBAETCS  Kak  MEeTog C  OYeHb
OFPaHUYEHHLIMI  MOKA3aHWUAMKM, UM3-33 BbICOKOTO pucka
NOBPEXAEHMS HEPBHBIX CTPYKTYP FOPSUUM LIEMEHTOM.

6) TpaHcnoaB3golWHas nonepevHas  ukcaums
BBeJEHWe  TPaHCMEOWKYNAPHbIX  BWHTOB B 3afHWe
MOAB3OOLWHbIE OCTM C COEAMHEHMEM Mexay cobor
CTEPKHEM, TPYAHO MPUMEHUMA NPU  BbIPAKEHHOM
BEPTUKANbHOM CMELLEHMM NePEnoMoB KpecTLa.

7) WinvocakpanbHble BWHTbI. HeBbiCOkas CTeneHb
cukcaumm pesbbbl  BMHTOB B rybyaton kocTn He
obecneymBalOT XOpoLen CTabunbHOCTM U OrpaHUYeHbI
BO3MOXHOCTM  3aKpbITOM  Penosvumu  BEpTUKamNbHbIX
CMELLEHMM.

8) MMosicHyHO-Ta3oBast (ukcauus TpaHcneaukynsp-
HOM CMCTEMOWN (TPUAHIYNSpHbIA OCTeOCMHTE3) — obecne-
uMBaeT CTabWNbHOCTb (pUKcauun 3adHEro NomyKonbla
Ta3a, 4To MO3BOMSET PaHHION BEPTUKaNM3aumio nalueHTa,
a TaKkke ManonHBa3nBHLIM METOAOM MOXET NPUMEHSTLCS B
ocTpom nepuoge Tpaembl; OTpuLaTENbHBIMA CTOPOHAMM
METOAMKN SIBNSKOTCA CNOXHOCTb YCTaHOBKM BWHTOB B
KpecTue, OOBEMHOCTb  TONOBOK  TPaHCMEAMKYNAPHbIX
BMHTOB NOBbILLAET PYUCK PA3BUTUS MPOSIEXHEN.

BbiBoab!.

Kak crano wW3BecTtHo, COBPEMEHHbIM MPUHLMMIOM
neyeHnst  HeCTaOWMIbHbIX — MOBPEXAEHUA  3afHEro
nonykonbLa Tas3a SBMSETCH aKTWBHas Xupyprudeckas
TaKTUKa, HamnpaBneHHas Ha CTabunn3aumo  KOCTHbIX
OT/IOMKOB 1 PaHHIO0 aKTMBM3aLMKO nauueHTta. HecmoTtps
Ha pa3paboTkM M COBEPLUIEHCTBOBaHME  METOLOB
XVPYPrUYECKOTO NEYEHUs C WUCMOMb30BAHWEM MEpeaoBbIX
VMMIAHTOB, HeYJO0BNETBOPUTENbHbIE OTOaneHHble
pesynbTathl fgocturaloT o 60%. [locnegosaTensHo
yBennuuBaetcs  noTpebHOCTb  rmyboKoro  M3yyeHus
npobnembl HeCTabMMbHbIX NOBPEXAEHUN 3afHUX CTPYKTYP
Tasa M MeTodoB neyeHus. Bonpoc o paspaboTke HOBbIX
MeTOAMK W YCTPOWCTB [N XMPYPIUYECKOrO NEYEHMS
MOBPEXOEHUM 3afHEro Monykorbla Ta3a ocTaeTcs
aKTyanbHbIM.

PUCK  PasBUTUS  MHGEKLMOHHBIX

Bkrad aemopos u KOHGRUKmM UHMEpecos: 8ce agmopsi 8
pagHoU Mepe NpuHUManu yyacmue Nnpu HanucaHuu cmambu U
Oeknapupytom omcymemeue KOHG/IUKMa UHMePecos.

Aemops! 3asgnsaom, ymo Hu 00uH u3 6roKog OaHHOU
cmambu He O6biT onybnukogaH 8 OMKPLIMOU neyamu U He
Haxodumcsi Ha paccMomperuu e dpyaux usdamebCmeax.

[aHHas paboma 8binonHeHa 8 pamkax epaHmogoz20 npoekma
MOH PK. Tema npoekma: «Paspabomka  cucmemsl
opmoxupypauyeckol peabunumayuu nospexdeHull kocmel masa
npu  OOpOXHO-MPaHCNOPMHbIX npoucwecmeusx & Pecnybnuke
Kasaxcmaty.
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Pestome

Beenenue: [pexaespemeHHble pogbl NMPeACTaBnsloT cobo ofHy M3 Haubornee BaxHbiX Npobrnem B akylepcKom
npakTuke. AKTyanbHOCTb AAHHOW TEMbl HECOMHEHHA, BBWAY YBENMYEHUS MaTepUHCKOW 3aboneBaemocT, HeoHaTarbHOM
3aboneBaemoCTi 1 CMEPTHOCTU.

lMpexaeBpeMeHHble pofbl, COCTaBNsOT No AaHHbIM BO3 3a nocnegtue 5 net ot 5 4o 35% 1 He UMEOT TeHAEHUMN K
cHmkeHnto. CriegyeT Takke OTMETUTb, YTO MPEXOEBPEMEHHbIE POAbI UMEKT TEHAEHUMIO K NOBTOPHOMY PasBUTMIO B
nocnegyowmx pogax ¢ Yactoton go 20-32%.

Llenb wuccnegoBaHusa: npoBedeHWe CTPYKTYPUPOBAHHOTO aHanu3a nuTepaTypHbIX [aHHbIX — MCCrefoBaHuii
OTEYECTBEHHbIX 1 3apybeXxHbIX aBTOPOB MO BONPOCAM NPOTHO3MPOBaHWS U NPOGUIAKTUKA NPEXAEBPEMEHHbIX POSOB.

Crparerusi noncka: Obin NpoBeaeH aHanua NoNHOTEKCTHbIX UCTOYHMKOB B 6a3ax Google Scholar, The Cochrane library,
PudMed, eLIBRARY.RU, Ciberlenika. Imy6una noncka coctraeuna 10 net ¢ 2009 no 2019 rogb.

Kpumepuu ekmto4eHus:: OTYETBI O PaHAOMU3NPOBAHHLIX M KOTOPTHBIX WMCCNELOBAHWSX, MPOBEAEHHBLIX Ha BOMbLINX
nonynsuusix, NornHble BepCUW CTaTel, AuCcepTauuui, NPOTOKOMbl AMArHOCTUKM Ha PYCCKOM M aHIIUACKOM f13blkax ¢
OTKPbITbIM JOCTYNOM. [ou1CK MHOpMaLMK OCYLLECTBRSNCA MO KIOYEBLIM CIOBAM.

Kpumepuu uckmroyeHus: ctaTbi, aBTopedepatsl 1 HayyHble MybnukaLuy, ONUChIBAIOLLME EANHUYHBIE CIyYau, Pe3toMe
LOKNaA0B, NUYHbIE COOBLLEHNS W TE3NCHI.

B xoge nowucka 6bino HaitgeHo 250 WCTOYHMKOB, U3 KOTOpbIX Ansi Bonee nogpobHOro mayyeHust Gbino otobpaHo u
npoaHanuanpoBaHo 90 UCTOYHMKOB.

PesynbTtatbl: HaigeHHble onybnuKkoBaHHblE WCCNEOOBaHUS COQEpXann MOAENM paHHEro NPOrHO3WMPOBaHMS
NPEeXaeBPEMEHHBIX POLOB WM HEGNAronpUATHBIX MAaTEPUHCKMX M NepUHaTanbHbIX 1cxoaoB. bbina ob6osHayeHa npobnema B
OTCYTCTBWE YETKOr0 e4MHOT0 anropuTmMa npounakTMyeckux MeponpUATUIA MO NPeOTBPALLEHNI0 NPEXAEBPEMEHHBIX POAOB
W, cnegoBaTenbHO, HebNaronpUATHLIX NOCNEACTBUIA, Kak Ans MaTepy, Tak M Ans nnoga.

BbiBogbl: B pe3ynbTarte OTCYTCTBMS HOBbIX PELLEHMII B BOMpOCaxX MPOUNAKTUKA W NPEaYNpPEeXaeHUs OaHHOM
nartonoruu aTa npobnema SBNSETCA LOCTATOYHO aKTyanbHOW, Tpebytowas Gonee rmyboKoro M3yYeHUst U NPUHATUS HOBOM
MOZEnNW ANns €€ peLleHns.

Knioueeble cnoea: «cause of preterm birth», «preterm birth structure» «prevention of preterm birthy,
«NPO2HO3UPOBaHUE  NPEXAespeMeHHbIX  po008»,  «NPedUKMOPb!I  NPex0espeMeHHbIX  Po008»,  «OCIOXHEHUS
npexdespeMeHHbIX podosy.

Abstract

MODERN ASPECTS OF PREDICTION AND PREVENTION
OF PRETERM LABOR ACCORDING TO PUBLISHED DATA.
LITERATURE REVIEW.

Anna S. Nikolaeva, https://orcid.org/0000-0002-2642-5141
Guliash A. Tanysheva, http://orcid.org/0000-0002-9074-6302
! Department of Obstetrics and Gynecology,

«Semey Medical University» NJSC,
Semey city, Republic of Kazakhstan.

Introduction. Premature rupture of membranes is one of the most important challenges in obstetric practice. Its
relevance is undeniable because of the increase in maternal morbidity, neonatal morbidity and mortality. Births complicated
by premature rupture of membranes at term, are according to the who over the last 5 years from 8,2% to 19,6%, with
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preterm births (before 37 weeks of gestation) from 5 to 35% and do not tend to decrease. It should also be noted that a
premature discharge of amniotic fluid tends to re-development in subsequent births with a frequency of up to 20-32%.

Purpose of the study: conducting a structured analysis of the literature data of studies of domestic and foreign authors
on the prognosis and prevention of premature birth.

Search strategy: the analysis of full-text sources in the Google Scholar, The Cochrane library, PudMed, E-library.ru,
Ciberlenika databases was carried out. The search depth was 10 years from 2009 to 2019

Inclusion criteria: reports on randomized and cohort studies conducted on large populations, full versions of articles,
dissertations, diagnostic protocols in Russian and English with open access. Information was searched by keywords.

Exclusion criteria: articles, abstracts and scientific publications describing isolated cases, summaries of reports, personal
communications and abstracts.

During the search, 250 sources were found, of which 90 sources were selected and analyzed for a more detailed study.

Results: Found published studies contained models for early prediction of preterm birth and adverse maternal and
perinatal outcomes. The problem was identified in the absence of a clear unified algorithm of preventive measures to prevent
premature birth and, consequently, adverse effects, both for the mother and the fetus.

Conclusion: as a result of the lack of new solutions in the prevention and prevention of this pathology, this problem is
quite relevant, requiring more in-depth study and adoption of a new model to solve it.

” o«

Key words: “Cause of preterm birth”, “preterm birth structure”, “prevention of preterm birth”, “prediction of preterm birth”,
“predictors of preterm birth”, “complications of preterm birth”.

Tyvingeme

XXAPUAJIAHFAH MOJIIMETTEP BOMbIHLUA EPTE BOCAHYbI
BOJIDKAY MEH ANAblH AnyAblH 3AMAHAYU ACNEKTINEPI.
OAEBMUETTIK LUOJY.

AnHa C. Hukonaesal, https://orcid.org/0000-0002-2642-5141
Fynbaw A. TanbiweBal, http://orcid.org/0000-0002-9074-6302

. Akywepus xaHe ruHekonorua kadegpachl,
KeAK «Cemeit MeguumHanbiK yHMBEPCUTETi»,
Cewmewn k., KazakctaH Pecnyb6nukachl

Kipicne: Mep3imiHeH BypbiH 6ocaHy - akyluepnik npakTukagarsl MaHbI3abl MacenenepaiH bipi. OHbIH, e3ekTiniri ceacis,
aHanap aypyblHbIH, HEOHaTanb/bl aypyAblH XaHe eniMHiH ecyiHe 6ainaHbICTbl. J0Y¥ maniMeTTepi 60MbIHILA COHFbI 5 Kbl
iwinge mep3imMiHeH OypbiH GocaHy 5-TeH 35% -Fa pgeiliH TemeHpendi xoHe TemeHgendi. CoHpai-ak, wana TybinFaH
Bananap 20-32% LewiHri xuinikneH kemiHri Tya biTkeHae KailTa gamyra 6eiiiM ekeHiH atan eTKeH XeH.

3epTTey MaKcaTbl: OTaHIbIK KOHe LIeTenik aBTopnapablH, epTe TyblnyablH, anfblH-any XaHe angblH-any XeHiHgeri
3epTTeynepiHeH anbiHFaH aaebueTTepre KypbinbIMAbIK Tangay xyprisy.

Ogictepi: Google Scholar, Cochrane kitanxanacel, PudMed, eLIBRARY.RU, Ciberlenika manimettep GasacbiHaarbl
TOMNbIK MOTIHAI Aepekke3depre Tanaay xyprisingi.

[3ney TepeHairi 2009 xbingan 2019 xbinFa geniH 10 xbin 6ongpl

Kocy kpumeputinepi: YnkeH nonynsuusnap OoibiHWa paHBOMU3ALUMSANAHFAH XOHE KOropTTbiK 3epTTeynep Typansl
ecenTep, mMakananapgblH, TOMbIK HyCKanapbl, AuMccepTauusnap, AWMarHoCTuKanblK NPOTOKONAAP OPbIC XOHE aFbiLUbIH
TingepiHae Kon xeTiMmai. AKnapaTTbl KinT ce3nepMeH isgegi.

Ulbirapy kpumepulinepi: OKWaynaHfaH >XaFgannapdbl CUNaTTalTblH Makananap, pedepaTrap XoHe fbifbIMu
XapusinaHbiMaap, ecenTepiH Kbickalla Ma3MyHbl, Xeke xabapnamanap MeH pedepartTap.

[3ney GapbicbiHaa 250 gepek ke3i Tabbingsl, OHbIH, iwiHae 90 Aepek ipikTenin, enkei-Tenkenni 3epTTey YLUiH TangaHabl.

Hatuxenep: XapusinanraH 3epTreynepae epte 60caHyabl XaHe aHa MeH NepuHaTangbl Konanchia HaTUxenepai epte
Oonxayra apHanfaH mogenbzep 6ap. Mpobnema angsiH-any wapanapbiHbiH, HaKTbI BipbiHFal anroputmi BonmaraH kesge
aHbIKTanzpl, COHbIH, canaapblHaH epTe TyblNyablH anfbiH any xaHe, AeMeK, aHa MeH YpbIK YLUiH KOnanuchI3 acepnep.

KopbITbIHABI: OCbl NATONMOrMsSHbIH, anfbiH-any XaHe angbiH-any OodbiHWA XaHa wewwimgepaiH GonmaybiHa
GaiinaHbicTbl, Oy npobnema eTe TepeH, OHbl TEPEHAETIN 3epTTEYAI XOHEe OHbI LUELYAH, XaHa MOoLeniH kabblngayab
Tanan etefi.

Tytin ce3dep: «mepsimiHeH 6ypbiH 6ocaHydbIH cebebiy, «wana mybinFaH HOPECMEHIH KYPbIbIMbLY, «MEP3IMiHEH
bypbiH 60caHyObiH andbiH-any», «Wwana mybinFaH Hopecmeri bomkay», «epme 60caHyObiH Gomxamapbly, «wana
mybITFaHOarb.

24


http://orcid.org/0000-0002-9074-6302

Hayxa u 3apaBooxpanenne, 2019, 5 (T.21)

O030p JMTEPaTYPHI

Bubnuorpacmyeckasn ccbinka:

Hukonaesa A.C., TaHbiwesa [.A. CoBpeMeHHble acnekTbl MPOrHO3MPOBaHUS W NPOGMMAKTUKM NPEXAEBPEMEHHBIX
pogos. O63op nutepatypsbl // Hayka n 3opasooxpanenue. 2019. 5 (T.21). C. 23-36.

Nikolaeva A.S., Tanysheva G.A. Modern aspects of prediction and prevention of preterm labor according to published
data. Literature review // Nauka i Zdravookhranenie [Science & Healthcare]. 2019, (Vol.21) 5, pp. 23-36.

Hukonaeea A.C., TaHbiwesa I'.A. Xapusnanran manimeTTep OolibiHWwa epTe 6ocaHyabl Gomkay MeH anmblH anyabiH,
3amaHayw acnekTinepi. ©aebvetTik wony // Feinbim xaHe JeHcaynbik cakray. 2019. 5 (T.21). b. 23-36.

BeepeHue:
MpexaeBpemerHble pogbl (MP) Hanpsamyto CBs3aHbl C
4acToTomn HeoHaTarnbHoM " nepuHaTanbHo

3ab0neBaemMocTM U CMEpPTHOCTW, MO3TOMY W OTHOCSTCS K
umcny Hanbornee akTyanbHbIX Npobnem B akywepctse [1, 2,
78]. B TeuyeHne nocnegHux NET BO MHOMUX CTpaHax He
CHuxaeTcs npoueHT TP, Hanpumep, B Poccun vactoTa
NpexaeBpeMeHHbIX POAOB coxpaHsieTcs B npeaenax 7-12%
[1, 15, 18], B Kasaxctane 6-12%, B EBpone — 5-9%, a B
CLUA oHa pgaxe Bospocna go 12-13% [32, 86].

Y HeJOHOLEHHbIX [eTell nepuHaTanbHas CMEPTHOCTb
HabniogaeTcs B 33 u Gonee pa3 yalie no CpaBHEHWUO C
LOHOLIEHHbIMU HOBOPOXAeHHbIMU. U okono 70% cnyyaes
paHHen HeOHaTanbHOW CMEPTHOCTU CBS3aHO WMMEHHO C
HepoHoweHHoCTlo  [17, 19]. B Hactoswee Bpems
npobrnembl COCTOMT B CBOEBPEMEHHOWA [JWarHOCTUKE W
npoBeaeHumn nocneaytowein npodunaktuku MNP [16].

MpexaeBpeMEHHbIMI CHMTAIOT POfbl, HACTYNMBLUKME OT
22 o 37 Hepenb, n Macca nnoga cocrasnseT 500 n 6onee
rpamm [19]. Mpu atom cnoHTaHHble TP coctasnsT 40-
45%, w3 Hux B 25-30% cryyaeB npeALlecTByeT
NpexaeBpeMeHHbIA paspbiB MnogHbix obonoyek (MPIO).
OcrtanbHble  30-35%  COCTaBNAT  MHAYLMPOBaHHbIE
NPexXaeBpeMEHHble  POAbl, AOCPOYHO  BbIMOMHEHHbIE B
CBAA3M C Yrpo30M 300pOBbLI0 MaTepu wunm nnopa [2, 8, 15].
ExerogHo B Mupe poxpaeTcsa okono 15 wmnH. geTen
NpexXaeBpeMEHHO, YTO, ECTECTBEHHO, SIBMSETCS Haubonee
pacnpoCTPaHEHHO! MPUYNHOA MITALEHYECKO CMEPTHOCTY
[18]. PebeHok B yTpoGe maTepu B TeYeHWe MOCNEAHMX
Hegenb 1 MecsLeB 6epeMEHHOCTH NPOXOAMUT BaxHbIA 3Tan
pocTa u pa3suTus. [NpakTnyeckn BCce CUCTEMbI OpraHoB, B
TOM YMCNe FOMOBHOW MO3T, Nerke W NeYeHb HYXalTcs B
MOMHOLEHHOM  pasBUTUM B MOCMEJHME  Hedenu
BepemenHocTn  [3].  Ho, npexaeBpemeHHble  pofbl
NPepbIBaOT  AAHHbINA npouecc, M SBNSIOTCS
rNaBeHCTBYIOLLEN NPUYMHON [ONTOCPOYHON
HEBPOOTMYECKOi MHBaNUAHOCTM y aeTen [17]. O6beamnHss
BblLLIECKa3aHHOe, NPEX/AEBPEMEHHBIE POALI NPEACTaBNEH
KOMMMEKCHO NpobneMon, Kak MeaWUMHCKOW, Tak W
COLMarnbHO-3KOHOMUYECKOW, CBA3AHHON C peLLeHreM 3agay
no YnyylWeHUo KayecTBa MOCRERYIoWen XusHn aeten,
POOVMBLUMXCS ~ HELOHOLEHHbIMKA, W  CBsA3aHHble ¢
maTepuanbHO-3KoHOMUYeckUMK  3aTtpatamn [2, 17]. Tak
cnoxwunock, yto npu MNP Bce MeponpusTs HanpaeneHbl Ha
yNyJylleHne nokasaTeneil  BbDKMBAHUS U 3[OPOBbS
HEZOHOLWEHHbIX JeTeit. Ho W 3aTh ycunus He NO3BONSOT
CHU3UTb YacTOTy NpEeXAeBpPEMEHHbIX pogoB. B nonosuHe
CnyyaeB MpuUYMHA MPeXAEeBPeMeHHbIX POAOB OCTAEeTCs
BoobLLe He BbisicHeHHow [17, 16].

HesaBucuMo 0T  Hamuumus
nabopaTopHbIX ~ METOA0B

PA3NUYHbIX  KIMHUKO-
AMArHOCTUKM  YTPOXAIOLLMX
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NpeXaeBpeMeHHbIX POAOB, BOMPOC O MPOrHO3MPOBaHMM
ncxoga bepeMeHHOCTH, Kak 4N MaTepw, Tak v Ans nnoga
Henb3s CYMTaTh OKOHYATENbHO peLleHHbIM (22, 51, 125].

Peanusauus npexaeBpeMeHHbIX POLOB  SIBNSETCS
MynbTUhaKTOpHOI Npobnemoi.

OyeHb 4acCTO MpUYMHAMK MPEXOAEBPEMEHHBIX POJOB
SBNAIOTCA:  UCTMMKO-LiEPBUKANMbHAs — HELOCTATOYHOCTb,
WH(WLMPOBaHME HKHEro MOMca NIOLHOMO Ny3bIps U ero
NPeXaeBPEMEHHOTO pa3pbiBa. ECTECTBEHHO, 4TO uCXxog
pOJoB ANS Mnoja 3aBUCUT OT CPOKa rectauuum, Hambonee
HebnaronpusTHLIMKM CYNTAKOTCS CPOKM OT 22 40 27 Hepdenb
BepemMeHHOCTY, B CBA3W C Ype3BblyaiHOM NepuHaTanbHoN
3abonesaemocTblo M cmepTHocTelo [7, 8, 18]. Mpm
NPeXaeBpEMEHHbIX POAAX OYeHb 4acTo HabnopawTcs
OTCMOMKa HOPManbHO MMM HU3KO  PAcCrONOXEHHOM
NNaLeHTbl, HenpaBuIbHOE MONOXeHWe nroga, Ta3oBoe
npeanexaue, ObICTpble WM CTPEMUTENbHLIE POAbI, NMpU
KOTOpbIX B HECKONbKO  pa3  YBENMYMBAETCS  PUCK
nepuHaTanbHoil rbenu nnoaa 1 HOBOPOXAEHHOTO, a TakKe
pasnuyHble OCMOXHEHUs CO CTOPOHbI MaTepu. [16]. Cpeau
(DaKTOpPOB puCKa MOXHO BbIZENNTb Kak MeaWLMHCKME
(hakTopbl, HanpuMep, MPEXAEBpPEMEHHblEe  poabl B
aHamHe3e, CaMOMPOW3BOMbHbIE  BbIKMALILKM, —abOPTI,
BOCManuTenbHble  3a60neBaHWs MONMOBbIX OPraHoB U
MHEKLUMM MOYEBBIBOAALUMX NYTEN, a TaK Xe couuanbHo-
paemorpacdnyeckue  hakTopbl,  BKMKOYAKOWME  MOIOAOM
BO3PACT, HWU3KWIA COLMANnbHbIA YPOBEHb, HEYCTPOEHHOCTb
CEeMeNHON Xu3Hu n T.4. [21, 24].

Bonbwyio porb B BO3HMKHOBeHMW [P wurpatot
pasnuyHble 3aborneBaHWs NepeHeceHHble HepeMeHHoM
[24]. Ocoboe MecTo 3aHMMAIOT BUPYCHbIE MHADEKLMN, B TOM
uncne OPBW, nepeHeceHHble BO Bpemsi GepeMeHHOCTH.
Tak e CTOMUT OTMETUTb POCT YUCTIA KEHLUMH BXOAALNX B
rpynny pucka Mo PasBUTUIO MPEXAEBPEMEHHBIX POAOB,
TaKMX Kak MaUMeHTKM ¢ pybuOM Ha MaTke, C TSKENbIMM
3KCTpareHuTanbHbiM  3ab0neBaHusaMK,  MHOTOBOAMEM,
mHoronnoamem v ap. [18, 22, 61]. Lnpokoe ncnons3osaHue
PENPOAYKTUBHLIX TEXHONOMW BHOCUT CBOKO NENTy U
sBnsieTcs oaHUM U3 haktopos pucka MP [18, 22]. OaHako
3HaHWe 3TM (DaKTOpPOB, KaK B OTAENbHOCTM Tak U B
COBOKYMHOCTW, He  MO3BOMNSAKT  NpeaBuAETb  UCXOR
npexaeBpeMeHHbIX Po4oB Ans MaTepy 1 nnoga [13, 22].

Llenb: npoBeaeHWe CTPYKTYPUPOBAHHOMO —aHamnmaa
NUTEPATYPHbIX AaHHbIX MCCMEAOBaHUI OTEYECTBEHHBIX W
3apybexHbIX aBTOPOB MO BOMPOCaM MPOrHO3MPOBaHUS U
NPOMNAKTUKN NPEXAEBPEMEHHBIX POLOB.

Ctpaterss noucka: Obim  mpoBedeH  aHanu3
MOMHOTEKCTHBIX UCTOYHUKOB B 6a3ax Google Scholar, The
Cochrane library, PudMed, E-library.RU, Ciberlenika.

InybuHa noucka coctasuna 10 net ¢ 2009r. no 2019
rogp!.
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Kpumepuu exmoyerus; 0T4eTbl 0 paHOOMU3VNPOBAHHbIX
W KOrOpTHbIX WUCCrefoBaHMsX, NPOBEAEHHbIX HA GonbLUmMX
nonmynsiuMsix, MOMHble BepcuM CTaTeil, auccepTauuy,
MPOTOKOIbI AMArHOCTMKI HA PYCCKOM M @HITIMIACKOM Si3blKax
C  OTKpbITBIM  goctynoM.  [louck  uHGopmauum
OCYLLIECTBIISANCA MO KIH0YEBbIM CIIOBaM.

Kpumepuu uckmoqeHusi: CTaTbk, aBTopedepatbl W
Hay4Hble MybnukaLuy, ONUCHIBALOLMNE EAMHNYHBIE CRyYaw,
pes3toMe JOKIa0B, JTNYHbIE COOBLUEHMS 1 TE3NCHI.

B xome moucka Obino HamgeHo 250 MCTOYHWKOB, U3
KoTopbIx Anst 6onee nogpobHOro u3yyeHms Bbino 0TobpaHo
1 npoaHanuanpoBaHo 90 MCTOYHMKOB.

Ons noucka ObiMM  MCMOMB30BaHbI  CriedytoLLMe
nomckoBble 3anpockl: «cause of preterm birth», «preterm
birth  structure»  «prevention of preterm  birthy,
«NpOrHO3MpOBaHNe NPeXaeBPEMEHHbIX pOAOBY,
«NPeOUKTOPbI MPEXAEBPEMEHHbIX POAOB», «OCMOXHEHUS
NpeXaeBpeMEHHbIX POOBY.

Tema  MCCMedOBaHUS  BbIMNOSIHEHA
maructepckon  paboTbl;  yTBEPKOEHA
kacbeops! o1 07.11.2018r. MpoTokon Ne2

B
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pamKax
3acefaHum

AcnekTbl NMPOrHo3npoBaHunsa u
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Aspects of prognosis and prevention of
preterm birth
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90 cTaten

PesynbTathbl

M3ywB wn 0006WMB NpUuMHbI  MPEXLEBPEMEHHbIX
POLOB MO PasnUyHbIM NNTEPATYPHbIM LAHHbIM, MOXHO
YCINOBHO CChOpPMMUPOBATL CreaytoLMe rpynnbi:

- NPNYMHbI CO CTOPOHbI MaTepw ((6epeMeHHOCTL BHe
Opaka, HM3KMA COLMANbHO-IKOHOMUYECKUA CTaTyC, He
cobriogeHne 3moposoro obpasa *wm3Hu (ynoTpebnewve
ankoronsi, Tabaka, HapKOTMKOB), HU3KMIA WHOEKC MaccChbl
Tena (meHee 20 kr/m 2), HEMOMHOLEHHOE MUTaHue,
(oedmumnt nonyyeHus ¢ nuwen megu U ackopOUHOBON
KACMOTbI), aHEMWs!,) OSIMTENBHOE JleYeHMe CTepoMaamy,
HapyLLeHWe CofepKaHusi COCYaAUCTOrO KomnmnareHa)).

- MPUYMHBI CO CTOPOHbI MNIOAA (MHOrOMnoaue,
KPYNHbIA NNOA, 3HOOKPUHHBIE HAPYLIEHUS U yrpoxatoLine
COCTOSIHUSI N0Aa).

- MaToYHO-NNaueHTapHble (aHoManuu pasBuTHS
MaTkn (neperopogka B MOMOCTW), MpeXAeBpeMeHHas
OTCrIOKa HOpMarbHO PacrnonoXeHHo nnaueHTsl  (10-
15%), ykopoueHue wenku matkm Bo Il TpumecTpe o 2,5 cm
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BCNEeACTBME MPOrpeccupyioliei  UCTMUKO-LEpBUKANbHOM
HEeAOCTaTO4YHOCT!, nepepacTsikeHue MaTku,
0DyCroBNEHHOMY ~ MHOTOBOAMEM MMM MHOTOMMOAMEM,
XOPUOAMHUOHMUT).

- NPUYUHBLI ATPOrEHHOro Xapaktepa (NoBpexaeHWs
nnogHelx ~ obormoyek B pesynbTaTe  MpOBEAEHMS
aMHuoLeHTe3a, BuOMCUM XOpUOHA, a TaKKe HanoXeHue
WUBOB Ha LIEAKY MaTKM MNpu  MCTMUKO-LIEPBUKANbHOM
HEeAOCTaTO4YHOCT!, MHOTOKpaTHble BRaranuHble
OvMaHyarnbHble Mnu TpaHcBarMHarbHble YNbTPa3ByKOBble
“ccneaoBaHus)

Ho HecmoTps Ha Gonbluoe KONMWYecTBO (hakTOpOB,
ONMUCaHHbIX BbIlE, Bedylwum 3BeHOM B natoreHese [1P
BbICTYNaeT  MH(EKLUWOHHBIN  hakTop, MpU  Hamuyuu
nHdpekummn B 30% cryyaes 0TMeYatoTes CroHTaHHble MNP, a
B 50% crnyyaes — [1P, 0CNOXHATCH XOPUOAMHUOHUTOM [6,
62, 37].

Tem BpemeHeM Hanuune WHMEKUMM He Bcerga
SIBNSETCA 3anycKoM BoCnanuTenbsHoro npouecca nnoga. o
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[aHHbIM HEKOTOPbIX aBTOPOB, aHaNM3WNPOBAaBLUMX MCXOAbI
P B cpokax rectaumu ot 28 go 33 Hegenb, B 58% cnyyaes
B OKOMOMMOAHBIX BOAAX UMEETCH BOCMANUTENbHbIA areHT,
HO uoeHTUMLMpoBaTL BO30YaMTENS He MpeacTaBnseTcs
BO3MOXHbIM [76, 77].

B 310 xe Bpems npu [P B cpoke oT 22 fo 27 Hepenb
BOCMaNMTENbHbIN KOMMOHEHT COMpOBOXAAETCS
noeHTMuMKkaumen naToreHHoW  cpnopel.  Mcxogs  u3
BbILUEONMCAHHOTO, MOXHO CAenaTb BblBO4 O TOM WTO,
BEOYLLYK POMb UrpaeT CENTUYECKOe BOCMANEHME B Cryyae
pa3sutus P Ha cpoke rectauum meHee 28 Hedenb, a npu
cpoke 6Gonee 28 Hedenb BOCMANMTENbHBIA MpoLECC
otcytcteyet [70, 77]. 3™ paHHble Obinu  geTanbHO
ucenenoBaHl " noATBEPKAEHbI pasnuyHbIMM
uccnegosatensmu [71, 75, 47].

Kpome Toro, aBTopbl AOKa3biBaloT, YTO BOCManeHue
OrPaHUYEHHOE aMHWOHOM 0e3 BOBMEYEHWS MMOAHbIX
obonovek, Tak xe npuBoauT K nHaykuum MNP [47, 71, 75]. B
pasHormacusx O  3HauMMOCTM, He  COBMapaloLen
nokanusauMm  WHQEKUMOHHOrO 1M BOCMAmnMTENBHOrO
KOMMOHEHTOB, aBTOpbI 0OpalLaTcs K paboTam, B KOTOPbIX
OMMCaHoO, YTO WMEITCA Cry4an MHTPaaMHMOTUYECKOrO

BOCManeHus Bes BbIPaXEHHOTo BOCManeHus
XOpuoamHuoTMyeckux MembpaH. Takum obpasom, B
HacTosillee BpeMs  KOHUENuWs Tak  Ha3blBaemoro

«cTepunbHoro» Bocnanenus (sterile inflammation), umeert
[OCTATOYHYI0 JoKa3aTenbHyl 0asy Kak CTaTUCTUHECKMX
HabniogeHuin GepeMEHHBIX C NPeXAEBPEMEHHBIMM POAAMK,
TaK 1 9KCMEPUMEHTOB Ha XKWBOTHBIX MOAENsX [77].

Ponb BpoxaeHHOro MMmMyHuTeTa B natoreHese [1P.

Mpn obcyxaoeHun natoreHesa [P Henb3s  He
YNOMSIHYTb, O TOM, YTO aCENTUYEeCKOe BOCManeHue
NPUBOAWT K aKTUBaLMK BPOXOEHHOro UMMyHUTETA [41, 76].
B tpynax N. Gomez-Lopez u coasm. yxe 6bino gokasaHo,
yTO Hanuuve amdoTepuHa (Meauatopa BOCMAneHus) B
OKOMOMMOAHbIX ~ BOAAX  FOBOPUT O  FOKanbHOM
NpOBOCNANNTENBHOM addekTe " CTUMYNALNK
HelTpocunoB B [JdeuuayanbHble TkaHW [47]. [aHHbIA
MeamaTop BOCManeHNs CEeKPeTUPYETCs aKTUBMPOBAHHBIMU
Makpodaramum UM MOHOLUMTaMM W CBA3bIBAETCA C
peLenTopaMn BPOXOEHHOTO UMMYHUTETa, YTO MPUBOANT K
BbIpaboTKe LMTOKMHOB Makpodarami C NocrnegytoLum
pasBUTUEM BOCNanuTEnbHOW peakumei [47, 70, 76, 77].

MpucTansHoe BHUMaHWe KMMHULMCTOB "
nccregoeatenel, W3yyalolmx NaToreHe3 OCIMOXHEHHOM
BepemMeHHOCTN W, B YaCTHOCTW, MPEXAEBPEMEHHBIX POAOB
B MocregHee BpeMmsi MpUBREKaloT hakTopbl BOCMANEHMS,
CBAi3aHHblE C BbLIXOAOM (DparMEeHTOB MOBPEXAEHHBIX W
pa3pyLUEHHBIX KNETOK B CUCTEMHbIA KPOBOTOK MaTepu U
panee  monajalwux B OKOMOMMOAHble  BOAbI,
XopuoamHunoTuyeckue obonoukm [68, 76, 77).

CoBpeMeHHble [aHHble rnacsaT O TOM, YTO OOHOW W3
MPUYKH pasBUTHS NpeXaeBpeEMEHHbIX poaoB
WHEKLMOHHOTO  TeHe3a  ABMATCA  MATONOTMYecKue
W3MEHEHUS B  WUMMyHUTeTe OepemeHHbIX, KOTopble
NpUBOAAT K HEBO3MOXHOCTM CBOEBPEMEHHOIO
pacno3HaBaHUs W YHUYTOXKEHUS 3TMOMOTMYECKOTO areHTa
UHeKUroHHon npupogel [10, 11, 13].

CvHOpOM CUCTEMHOTrO BOCMAanNUTENbHOro oTBeTa W
ponb LIUTOKUHOB B €10 aKTMBaLUMW.

OTBeT OpraHMama Ha MHEKLUMOHHBIE areHTbl MPUBOANT
K BO3HMKHOBEHWIO CYHAPOMA CUCTEMHOIO BOCMANMTENBHOTO
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otBeta (CCBO) [29, 52]. Kak M3BeCTHO, aKTMBaLMS
BOCNANUTENLHOTO OTBETA NPOMCXOAMT 32 CHET LIMTOKMHOB.
YyacTie, KOTOpbIX ObINO KOCBEHHO [OKA3aHO BO MHOIMX
pabotax, W WCCrMeJoBaH NEPUOAMYECKUA  XapakTep
konebaHus YpPOBHA LMTOKWHOB B OKONOMMOAHbIX BoAax,
LiepBUKanbHOM CIUan 1 NepudepuyecKon KPOBM JKEHLLMH C
Yrpo3oit npexaespemeHHblx pogos [4, 6, 8, 72]. B psge
pabot R. Romero u coasm. nokasaHo, YTO PUCK Pa3BUTMUS

WHekumoHHOro  reHesa [P Haxogutcs B MpsMOi
3aBMCUMOCTW OT YBENMYEHWs ypoBHS LMTOKMHOB TNF-a
(bakTop Hekpoza onyxomw), IL-1B, IL-6, IL-8 B

oKononnoaHbIx Bogax. [76, 77]. Kpome Toro, B pabote A.P.
Murtha u coasm. [67] noka3aHo, YTO MOBbILIEHUE YPOBHS!
IL-6 B nnasme kpoBw Bbiwe 8 nr/mn accoummposaHo ¢ [1P.
HakoHew, Y. Yilmaz u coasm. 6bino yctaHoBneHo, yto IL-
18 » TNF-a yBennuMBatoT NpOAYKUMIO TakuX (hepMEHTOB
kaK MaTpuKkcHble MeTanmnonpoTenHassl (MMM) tun 1, 3 9
1 17 KkaTencuH S, pe3ynbTaToM Yero ABISAETCs aerpagaums
BHEKMETOYHOTO  MaTpUKCa, M  CHUKEHME  3KCTPEeccum
TkaHeBoro  wHrMbutopa MMM,  MetannonpoTtenHassl
OCYLLECTBNAIT (DEePMEHTATUBHOE pas3pyLUeHUe BOMOKOH
KonnareHa W 9nacTWHa, BXOAslWME B COCTaB B
MEXKMNEeTOYHOro MaTpukca Luerku matku. Kpome TOro
W3BECTHO YTO, IL-13 CTUMYNMpYyeT NpoayKUMI0 HEKOTOPLIMM
kneTkamu LpknookeureHassl-2 (LOM-2) u npoctarnaHgmHos
E2 (MTE2), pencTByloWwmMX Ha TMagKOMbILEYHbIE KIETKM
Wenku W Tena Matku, cnocobCTBys, TEM CaMbiM, €€
NPexaeBpeMEeHHOMY  CO3peBaHMI. Tak Xe  Xo4eTcs
OTMETUTb, 4TO IL-8 #ABNsETCA XEmMoaTTpaKTaHTOM Ans
HEMTPOMMIIOB 1 ero yennyeHue cnocobCcTeyeT, nepexomy
HEMTPOMNOB B LeEAKy MaTku U BblpaboTke 3TUMU
KneTkamu KonnareHassl W anactasbl - (hepMEHTOB,
YYaCTBYIOLWMX B Pa3pyLUEHUN MEXKNETOUHOro MaTtpukca
[14, 20]. OokasaH chakT, TOr0 YTO NPOBOCMANMUTENbHbIE
UWTOKMHBI  NpuBOgAT K akTuBHOCTM  NK-knetok  u
haroLuTapHyto cnocobHOCTb Makpodaros, HaXOAALMXCS B
MOBbILIEHHOM KOMMYECTBe B AeLnayanbHbix obonoukax,
NnpuW BOCXOAALLEN UH(EKLMN OHU MOTYT OKa3blBaTb NPSAMOe
noBpexgarollee AencTBue Ha Tpodobnact M nnaleHTy,
MnoBbIlasl, COKPATUTEMbHY aKTUBHOCTb  MaTku  [14].
VIMeHHO No3TOMY, NOBbILLIEHWE YMCNa MPOBOCMANUTENbHbIX
UATOKMHOB B  OTAENSeMOM  LiepBUKanNbHOrO — KaHana
sBnsieTcs nokasatenem pucka P [14, 70, 72].

Takum obpa3som, [0CTaTOYHO onpaBfaHo
npeanornoxexHne, 4To npu  nporHosupoeaHun [P
N3MEHEHWe KOHLEHTPaLuu LUTOKWHOB B LiepPBUKAIbHON
CNU3N SBNSETCH MHAPOPMATUBHBIM W MOXET yka3blBaTb
Ha noKamnbHyKW WHBa3Mo mnatoreHa 6e3 CMCTEMHOI
peakuuu.

[ToMumO n3meHeHus 0BLUei KOHLEHTPaLMU LMTOKUHOB
n konebaHns Wx COOTHOLWEHWS, Oonbluoe 3HayeHue B
passutun [P urpaeT CTPYKTYpHOE COCTOSHWE MOMeKyn
LMTOKMHOB, U MOCIENOBATENbHOCTHI0 aMUHOKUCNOT B WX
coctaee [65]. Yalle BCEro M3MEHEHWs CTPYKTYpbl reHOB
UWTOKWHOB  npefcTaBnser  coboil  monMmopduam
eVMHUYHBIX HykneoTuaoB (single nucleotide polymorphism
— SNP). Takue Bapuauuu B reHotune B OOMbLIMHCTBE
CryyYaeB OMPEAENstoT  MHOMBUAYanbHble  OCOBEHHOCTM
WMMYHHOTO OTBETA U TEYEHUEe WHAEKLMOHHBIX NPOLIECCOB,
a TaKKe MOryT BbIMOMNHATL Ponb (hakTopa, y4acTBYIOLLEro B
peanu3auuy npexaeBpeMeHHbix pogos [14]. MogobHbie
FEHHble  MONUMOPMU3MbI  ABMNSAOTCA  MHAMBUAYANbHON
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0COBEHHOCTBIO W 3aBUCAT OT TakuX (PaKTOPOB OKpYXaroLLei
cpenbl, kak reorpadnyeckas 30Ha NPOXWUBAHWS, MUTaHKE U
MHoroe ap. [14, 29].

BonblunHCTBO U3BECTHbIX SNP LIMTOKMHOB
3aTparvBaeT PErynsTopHble Y4acTKu FEHOB M MO3TOMY
HaNpsIMyl BAMSET Ha TPAHCKPUMLUMOHHYID aKTUBHOCTbL U,
kak CreacTBME, Ha KOHLIEHTPALMWK LIMTOKMHOB B KPOBY
[44]. Hanpumep, 3ameHa apeHMHA Ha ryaHuH B MO3WLUN
(TNF-0-308) npomoTtopHoi obnactu reHa TNF-a cBa3aHa
C YBENIMYEHHOW MPOJYKUMENA OAHHOrO LMTOKMHA W, Kak
CNeAcTBME, C aHOMarlbHbIM TEYEHMEM BOCMANMUTENbHBIX
peakuuii. Hannune JaHHOM annenu, He3aBUcMMO OT FOMO
- NN reTepo3UroTHOCTM, NoBbIwaeT puck NP B 2 pasa, a B
coyeTaHuun o KIUHUYECKUMM NpOsBREHNAMM
BakTepuanbHoro BarnHo3a (BB) puck passutus [P
yBennumBaetca Oonee uyem 6 pas [ 41]. l'eHotun GG
nonumopdgmama -174C/G reHa IL-6 Takke cBsizaH ¢ [P
[71].

IL-6 — BTOPOW U3 LITOKMHOB MO YacTOTE UCCNesoBaHui
accoumaumm ¢ TP, nockombky OH SBASETCS CUMbHBIM
NpoBOCNANUTENbHLIM LUMTOKMHOM Kak u IL-1 u TNF-a.
OpHako NpoJyKUMsS [OAHHOTO WHTEpMEeikuHa HauuHaeTcs
HECKOITbKO NO3XKe.

Ponb 6aktepuii B peanusauum P,

B Tpymax yueHoro N.M. Karakas u dp. Bbino onucano,
yTo nonumopgmambl reHa IL-6 Hanpsmylo 3aBucAT OT
yactoTbl passuTus NP 1 cnegoBaTenbHO HeOHATanbHbIX
OCNOXHeHMN [ 48, 54].

Mo mHeHuio Makaposa O.B. u coasm., Hanmnune
WH(pekuMM B 0BMacTM MOYErnonoBoro TpakTa BedeT K
pucbanaHcy KOMMOHEHTOB BPOXAEHHOrO  WMMYyHUTETA:
noBbleHne akcnpeccin reHoB TLR2 Ha hoHe CHMxeHus
3KCMpeccun reHa npoTuBomukpobHoro nentuga HBD1
3NUTENManbHbIMKU - KNeTKaMu  LIEPBMKANbHOTO  KaHana W
kneTkamu nnaueHTbl [11].

bakTepun CUHTE3MPYIOT W BbIAENST pocdonunasbl, —
(heEPMEHTbI, MOAUGDMLMPYIOLME NUNMABLI NOBEPXHOCTHBIX
MeMbpaH WHMUMpoBaHHbIX KkneTok [9, 11, 72]. MMog
pencteuem  oconmnasel A2 (®J1A2) u3  nunuaos
KNeTouHbIX MemOpaH BbICBODOXIAETCS apaxvaoHOoBast
KMCMOTa,  KOTOpas  MO3TamHO  MpBpalaetcs B
npocTauuknuH, TpombokcaH A2, npocTarnaHguHbl ¢
yyactueMm [pyroro depMmeHTa — LMKNOOKcureHassl [72].
MpocTarnaHayHbl, B CBOK OYEpPedb, BO3LEWCTBYIOT Ha
[MagKkoOMbILIEYHbIE KMETKM, BXOASWME B COCTaB LUENKM U
Tena MaTku, TeM CaMbIM CrocoBCTBYS «CO3PEBaHMIO»
WenKy MaTKi, YCWUNMBas COKPaTUTENbHYK aAKTUBHOCTb
MaTki, BbI3blBasi CMasM COCYJOB M QYaroByW — WLLEMUKO
TKaHelr, 0OONMeBOW CUHOPOM, NPWUBOAA K  Pa3BUTUIO
npexaeBpeMeHHbIX pofos [67].

Yuactne TLRs B uHuumauym MNP Bb1no noaTBEPXKAEHO B
pSOe WCCMEOOoBaHWN pa3HbiX aBTOPOB, MOKa3aBLUMX, YTO
npu BHYTPYMaTOYHOM BBEJEHe Makakam
nunononucaxapupos  6aKTepuanbHoro  MPOUCXOXAEHMS
BbI3bIBAET MOBbILIEHNE YPOBHEN  MPOBOCMANIUTENbHbIX
yutoknHoB (IL-8, TNF-a) w npocrarnaHguHos (MIE2,
MMF20) B aMHMOTWYECKOW XWOKOCTM U MPUBOOMT K
MaTOYHbIM COKpalleHnsm. OgHako BBELEHWE aHTaroHUcTa
TLR-4 3a 1 yac fo nunononucaxapuzoB CyLIECTBEHHO
CHUXano BbIPaXEHHOCTb aHHbIX NPOLECCOB.

Makapoebim O.B. u coaem. [13] 6bino nokasaHo, 4To
akcnpeccus reHoB TLR-2 u TLR-4 npu npexaeBpeMeHHbIX

28

pojax BoO3pacTaeT Kak B  CIM3uCTOM  obonouke
LepBUKanNbHOTO  KaHanma, Tak W B NnaueHTe
HenocpeACTBEHHO neped pogamu. HecmoTtps Ha To, 4TO
TLRs urpaioT BaxHyt ponb B peanu3aluv BPOXAEHHOro
WMMYHHOTO OTBeTa, OblNO BbISIBNIEHO, 4TO AedeKTbl Ha
YPOBHE CaMWX PELEenTOpPOB U KOMMOHEHTOB, YYaCTBYIOLMX
B nepepave curHama ot TLRs, moryt cnocobctBoBath
pasBUTUIO MHEKLIMOHHBIX " BOCMAnNMTENbHbIX
3abonesanuit [75].

CornacHo paHHbiIM  N.M. Jones u coasm. [76],
HapyleHns dyHkumm TLRs MoryT npoucxogutb no psgy
NpWYMH: MyTauum B reHax TLRs, nonumopdusm reHos,
kogupytowmx  TLRs, myTauum  (pakTOpoB  CUCTEMbI
nepegauu curHana c TLR.

B nutepatype onucaHbl ABa TMNa MyTaumii reHos TLR-
4, C KOTOpPbIMM CBSA3bIBAKOT OTCYTCTBME MPABUIILHOIO
MMMYHHOrO OTBETa OpraHWsMa Ha nunononucaxapugbl
BakTepuanbHOro NPOMCXOXAEHUS B 3KCIEPUMEHTaX in Vivo
W in vitro. Y HocuTenen aHHbIX MyTauwui MOBbILAETCS
UyBCTBMTENBHOCTL K 3abonesaHusm, Bo30yautensmu
KOTOPbIX ~ SBMAKTCA  rpamoTpuuaTenbHble  Baktepuu.
MorMmopcnsM reHOB MOXET BbI3blBaTb HapyLleHUs B
cuctemMe ODHapyXeHUs WHMEKLUMOHHBIX areHToB W WX
aHTWreHoB, ¥ NpuBOAMTbL K aucbanaHcy B CuUCTEME
BPOXAEHHOrO UMMYHUTETA YTO, B pe3ynbTaTe NPOSIBUTCS
KaK MOBbILIEHHAs YyBCTBUTENbHOCTb K WHQEKUMAM 1
CKITOHHOCTb K XPOHM3aLuMu BOCMAnMUTENbHbIX 3aboneBaHuni
[73].

Cessb petanbHon BHeknetouHoi [HK wm pucka
pa3sutua MP.

B nocnegHee Bpems NOSBUIUCL CBEAEHUS O TOM, 4TO
BHekneTouHas [OHK Takke cnocobHa umHOyuMpoBaTh
BOCMaNMTENbHBIA OTBET, cnocobeTayowumin passutuio MP.
B pabotax A. Scharfe-Nugent u coaem. [74] 6bino
noKasaHo, YTO Y Mbilen Lupkynupylowas detansHas [HK
BbI3bIBAET BOCNANUTENbBHYK) peaKLmio, KOTopasi MPUBOAMT K
CNOHTaHHbIM pogam. lNpu aTomM Habnioganach akTueauws
TLR-9 v noBbiweHue ypoBHs IL-6.

Ha cerogHsHWi AeHb uMeeTcs GOonbLLIOe KONMMYECTBO
MCCNEROBaHWA, [OKa3blBALWMX HanMuMe CBA3N Mexay
BbICOKUM ypOBHeM beTanbHoM BHeknetouHon [HK u
PUCKOM MpexaeBpeMeHHbIX pogos [65, 74, 89], Ho
HeJoCTaTOYHO U3yyeHa B3auMOCBA3b Mexay eTanbHo 1
cBobopHo BHekneTouHoi HK nmMmyHoreHHoro Tuna.

OcHoBHOM MUweHbl0 Ans ceoboaHon OHK senstotcs
TLR-9, B3aumopencTBylowue C HEMETUIMPOBAHHLIMM
nocnegosatensHoctamn CPG B GaktepuansHoit  [HK
(CpG-DNA). Tak, u3sectHo, uto TLR-9 HeiTpocunos
CNOCOBHI B3aMMOLEeNCTBOBAT, Hanpumep, c
BakrepnansHon OHK ¢ nocneaytowen cekpeumein IL-8 u, B
MeHbLLen ctenenu, IL6 u TNF-a [89, 90].

Obobujas BbIlE OMMUCAHHOE, C BBLICOKOA TOYHOCTBHO
MOXHO YTBEPXAaATb, YTO y4acTue aHcambnst LIMTOKMHOB, UX
peLenTopoB U acCoLMMPOBaHHbIX C HUMU 3((EKTOPHBIX
npo- W MPOTMBOBOCNANMUTENbHBIX KAacKafoB B aKTUBALMM
BocnaneHus npu MNP HOCUT MHOrOCTYNEHYaTblil XapakTep

oTnnyaercs KpanHei CMOXHOCTbIO NPUYMHHO-
CNefCTBEHHbIX CBA3eN [28].

OKkcupaTUBHBIN CTpecc.

OovH  u3  KNKYEBbIX  3TanoB B PasBUTUM

NpexaeBPeMEHHbIX POLOB SBMSAETCH OKCMAATMBHBIA CTPece,
OMWCaHHbIA B COBPEMEHHON NUTEpPaType, ero porb CBOAMTCA
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K aKTUBaLM CUCTEMHOTO BocmanuTensHoro oteeta (CCBO),
Mpu KOTOPOM pa3BuBalOTCA MeTabonuyeckne paccTponcTea
B OpraHn3me 6epeMeHHON XeHLWMHBI [5, 12, 26].

[MockonbKy AaHHbIE HapyLUEHWs NPUBOAST K aucbanaHcy
MEeXOy  OKUCTUTENMbHBIMM WM BOCCTAHOBUTENbHbLIMU
npoLeccamn B nepudepuyeckon Kposu 1 TkaHsx, MNP vacto
COMPOBOXAAIOTCA MPOSBNIEHNEM CUMMTOMOB, TUMWMYHBIX NS
XPOHWYECKOrO  OKCUOATUBHOTO  CTpecca HaKonneHnem
NPOLYKTOB MEPEKMCHOrO OKUCMEHUS NMWNUEOOB, afayKTOB
KOBANEHTHOM MoZamcukaLmm Benkos, nageHvem
adekT1BHOCTH 3HepronpeobpasytoLmx MemBpaH
MWUTOXOHZPUIA M POCTOM YuUCha MOBPEXOEHUA SOepHOR 1
mutoxoHapuaneHoit JHK [53].

OkcupaTUBHbIIA CTpecc.

B pesynbTaTe 3HAUMMOCTM OMMCaHHBIX NPOLIECCOB B
uapykumm TP, 3a nocnegHee BpeMs BO3POC WHTEpEC
KMWMHUYECKUX CneumanucToB B obrmacTu akylwepcTea K
MCCMEROBAHMI0 MEXaHM3Ma WHAYKLMM  OKCUAATWUBHOMO
CTpecca W ero ponu B passuTM NPEXAEBPEMEHHBIX POSOB
[66].

MoXHO NpeanonoXuTb, YTO AanbHedllee feTanbHoe
N3yyeHWe [aHHOW 0BnacTu No3BONUT He TOMbKO BbISBUTH
nepBuYHble NOBPEXAEHUS TKAHEW W HapYLUEHWUS, HO W B
KOHEYHOM MTOre MPUBEAET K peanbHbiM BO3MOXHOCTAM B
pa3paboTke pauMOHANbHOM NPOUNAKTMKM W Hay4HO-
060CHOBaHHOW Tepanuu AaHHOM NaTonorum.

3HauMMoCTb NpodUNaKTUHECKUX MeponpuATUA B
npegynpexaeHuu NP,

3Has  O4YeHb  TOHKMA  MeXaHWsM  maToreHesa
NPEXAEBPEMEHHBIX POAOB, MOXHO MPOrHO3MPOBaTL U
[MarHocTMpoBaTb Ha paHHWX 3Tanax BO3MOXHOCTb
peanusaum P, TeM cambiM  NpegoTBPaTUTbL
HexenaTenbHble NOCNeAcTBus 4ns Matepu 1 nnoaa [17].

PaHHsAa guarHocTuka 1 cBOEBPeMeHHas NpogunakTuka
no3BOMSIET MOArOTOBUTH NMOA K  MPEXaeBPEMEHHOMY
POXOEHMIO W NPOBEAEHMI0 NPOPUNAKTUKIA PECTIMPATOPHOMO
AncTpecc-cuHapoma [45, 52].

Mpu npoBedeHUM [MarHOCTUKA  MPeXAeBPEeMEHHbIX
podOB BaxHO obpallaTb MpUCTanbHOE BHUMaHWE Ha
aHaMHECTWYeckue [aHHble, aCcCOUMMPOBAHHbIE C WX
pasBUTHEM, Takue Kak 3THUYECKast NpeapacrnonoXeHHOCTb,
BO3pacT, CcoLMarnbHO-3KOHOMMYeCKoe NonoXeHue,
MNCUXO3MOLIMOHANbHBIA  CTaTyc, TUN MNUTaHWS, Hanuure
pasnnYHbIX XPOHUYECKNX 3a00NeBaHmiA, a Takke xapakTtepa
TeyeHuss GepPeMEHHOCTM W JaHHbIX aKyLLEPCKOro aHamMHesa
[19, 64].

Vogel J.P. u coasm. [47, 50] npu wuccnenoBaHwm
npoueHTa BcTpeyaemocT [P B Taickol nomynsauuu
nokasanu, 4to paHHWit Bo3pact Ao 20 u crapwe 35 net
SBNSETCH AO0Ka3aHHbIM (akTopoM pucka passutus [P,
Monogon BO3pacT Yalle BCEro CBfi3aH C  PUCKOM
CMOHTaHHbIX paHHux [P, Torga Kak Bo3pact 6epeMeHHbIX
Bonee 35 neT cBA3aH C NO3AHUMM MHAYLMPOBaHHbLIMM 1P 1
HenocpeaCcTBEHHO CBSA3aH c TSKENbIMU
3KCTpareHUTanbHbIMU - M aKyLIePCKO-TMHEKOMOTMYECKAMM
3abonesaHusamm.

Tak e [O0Ka3aHO YTO Y KEHLUMH, HE COCTOSLMX B
Opake, B 2,5 pasa nosblwaetcst puck passutus MNP, npu
9TOM CriegyeT OTMETUTb, 4TO YypoBeHb 06pa3oBaHus,
[enoBas  3aHATHOCTb,  ynoTpebrneHue  ankorons,
huanyeckast akTMBHOCTb BO BpeMs bepeMeHHOCTH He Bblinu
CTaTUCTUYECKM 3HAYUMO CBA3AHbI C MOBbILLIEHHBIM PUCKOM
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pasgutus [P B ntobom cpoke ©GepemMeHHOCTM
pesynbTatam JaHHOro HabnoaeHus.

Taroke Hy)XHO NoAYEePKHYTb 3HAYMMYHO POb aKyLLEPCKO-
TMHEKOMOTMYECKOr0 aHaMHe3a [ns BbISIBNEHWUS Pynnbl
Bbicokoro pucka [P [31, 84]. Hanuune B akyliepckom
aHaMmHe3e Takux AaHHbIX, Kak NpUBbIYHOE HEBbIHALUMBAHNE
BepemeHHocTM (2 u Oonee notepb 6epemMeHHOCTY),
BbICOKMA MapuTeT pPoOLOB, a TaKk Xe pasnuuHble
BPOXAEHHbIE W NPUOBPETEHHble aHOManuM  pa3BUTUS
MaTKM U MOYEMOMOBON CUCTEMbI, SIBMIAKTCA AOCTATOYHO
nokasatenbHbiMu B passutum P [10, 22].

Kpome aToro, EHLWWHbI C WHOEKCOM Macchl Tena
OTNMYHBIM OT HOPMArbHOrO Takke COCTaBNSKOT rpynny
BbiCOKOrO  pucka [46, 88]. HemanoBaxHeiM  npu
GepeMeHHOCTM  SBMSETCS CBOEBPEMEHHOE  BbISIBNEHME
MCTMUKO-LiepPBUKaNbHOA HELOCTAaTOMHOCTM, MHOTOBOAWS U
NaToNorM4eckMx COCTOSIHUA NnaueHTbl  (Mpeanexatue,
BpacTaHue,  MPEeXOEBPEMEHHbIN  pa3pblB  MAOAHBIX
obonouek u ap.) [18, 22].

TwaTensHo cobpaHHbIi aHaMHe3 MO3BONSET OTHECTY
KEHLLMHY B rpynny pucka no P n CBOEBPEMEHHO HavaTb
npogunakTnieckue MEeponpUATUS [22]. IMpu
nporHoavpoBaHum passutus P orpomMHoe  3HaueHue
MMEKT Takne OOBEKTMBHbIE [AaHHble, Kak Hamnume
KPOBSHUCTbIX BbIAENEHWA, NOLTEKAHWE OKOMNOMMOAHbIX BOA,
COCTOSIHME LUEeNKM MaTKi, cxBaTkooOpasHble 6onu BHM3Y
XuMBOTa u nosichuue [28, 30, 79].

B HacTosiwee Bpems, Haubonee OOBEKTUBHBIMK W
ONTUManbHbIMU  METOAOMM OLIEHKUM COCTOSHWS  [SIMHbI
LUeKM MaTKy, NPU3HaHO TpaHCBarnHanbHoe
ynbTpassykoBoe uccregosanne (Y3W), npu  koTopom
MOXHO OLieHUTb ANuHY LWernkn maTku nocne 16-20 Hepenu
BepemenHoctn [30, 79]. HepocTaTkom 3Toro MeToga
SBNsSETCs, TO, YTO Ha Donee paHHMX Cpokax recrauuu
CMOXHO OLEHMTb FPaHULy MEXOY BEPXHEN YacTbio LUENKM
MaTKu 1 HXHUM MaTOYHbIM cermeHToM [30]. Ha ocHoBaHum
[aHHbIX, KOTOpble OblMM MOMy4YeHbl B MPOCMEKTUBHOM
W“ccnefoBaHNM ONWHbI LWerkK MaTkv Y 2915 GepeMeHHbIX C
MOMOLLbIO TPAHCBarMHaNbLHOMO YrbTPa3BYKOBOrO AaTuuka,
ObINo caenaHo 3aknYeHNe O CBA3N ANMWHBI LUERKU MaTKK C
vactoton peanusaumu TP [30, 79]. MOBbIWEHHBIN  LWaHC
peanusaumu MNP B cpoke Ao 35 Hegenb Habnwopancs
HeyvacTo, NpuMepHO Y 10% XEHLLMH C ANWUHON LLIENKX MaTKK
Kopoye nocuutaHHoro cpefHero 3HauveHus [30]. lMoatomy
3HaYMMOCTb AaHHOTO MeToAa bbina HEBbICOKA W COCTaBWNA
Bcero 37%. Tem BpemeHeM BepemeHHble C ANMHON LIeK
maTku, MeHee 30 MM npu cpoke A0 35 Hegenb wmMenu
Hanbonee BbICOKMIA PUCK B PasBUTUM MPEXAEBPEMEHHBIX
POAOB, B CPABHEHWUM C OEPEMEHHBIMM, Y KOTOPbIX A/IMHA
Wwenku matku coctasuna bonee 30 mm [32, 51].

10 MHEHWI0 MHOTUX aBTOPOB, MPUYUHON YKOPOYEHUS
LUEAKN MATKW YaLle BCEro CBS3aHO C NapuTeTOM POLOB, HO
npu 3TOM Yy  NOBTOPHOPOZALUMX  KEHWWH  valle
HabniogaeTcs pacluMpeHne BHYTPEHHErO 3eBa, a [ANMHA
ek MaTKM OCTaeTCqd HEeW3MEHHOW, Torda Kak vy
NepBOPOAALLEN BaXHbLIM NPOrHOCTUYECKUM Kputepnem [P
SBMSETCA MMEHHO YKOpPOYeHue Leiikn Matkn  6e3s
paCLUMPEHUsT BHYTPEHHErO 3eBa. Takum 06pa3oM, MOXHO
coenatb BbiBOA4 O TOM, YTO KMMHWYECKAs 3HAYUMOCTb
YKOPOUYEHUS LLUEMKN MaTKW, Kak hakTopa pucka pasBuTus
nNpexgeBpeMeHHbiX — pogoB,  TpebyeT  ganbHeiwero
u3yyenus [51].

no
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FopMoHbI Kak npeaukTopbl MNP.

B nowuckax nabopaTopHbIX MapKkepoB MHOTME Y4YeHble
cTanM uM3yyaTb MPOLECCHl  FOPMOHarbHOro — cTaTyca,
npotekatowme B nepuon 6HepemeHHocTn. B xoge
nccrnegoBaHui Bbino JokadaHo, YTO BO BTOPOW MOMOBWHE
BepemeHHOCTY pasBnBaeTcs TMNEepPKOPTULIM3M,
CBAI3AHHbII C  BMMSHMEM HA OPraHM3M  KEHLLWHbI
KOPTUKOTPONUH-puUnn3mHr ropmoHa (KTPI) nnaueHTapHoro
npoucxoxaenus [44, 59].

Ha 28-30 Hepmensix GepemeHHocTH ypoBeHb KTPI B
nepucdepuyeckoil KpOBM JKEHLMH NpubnvxkaeTcs K ero
KOHLEHTpaLun B MOpTanbHOW cucTeme runodmaa, XoTs
ypoeeHb KTPI' cBsasbiBalowero 6enka He oTnu4yaeTcs y
HebepemMeHHbIX JKEHWWH 1 300pOBbIX MyxuuH [40].
YposeHb  KTPl-cessbiBatowlero  Genka  cHuxaetcs
NpUBNN3MTENBHO Ha OfHY TPeTb Ha Cpoke OepeMeHHOCTU
34-35 Hepenb W AOCTUraeT 3HaveHuit [0 OepeMeHHOCTU
[44]. Bo Bpems poaoBOM AEATENBHOCTM KOHLEHTpaums
obwero u ceobogHoro KTPI B KpoBM CyLiECTBEHHO
YBENMWNYMBAETCSH, @ Yepe3 HEeCKoNbko 4acoB nocne poaos
CHWXaeTCs 00 AeTekTupyemoro konudectsa [44, 39, 59].
Peuentopbl KTPT 6binu obHapyxeHbl B MUOMETPUM, e
TOPMOH OKa3blBaeT KOHCTPUKTOPHOE [AENCTBWE Hapsgy C
OKCUTOLMHOM.

Kpome Toro, KTPI  Bbi3blBaeT  CTUMYNSLMIO
npocTarnaHamHoB E2 u F2a, KoTopble NPUHUMALOT BaXHYHO
ponb B MexaHu3me pofoB [59].

B  knuHWuyeckux  nccnefoBaHMsX Yy 30OPOBbIX
BepemeHHbIX KEHLMH, Obino A0Ka3aHo, YTO K KOHLY
BepemeHHoCTM Bo3pacTaeT ypoBeHb KTPI B kpoBu 1 6bino
MPELNIOKEHO CYATATb €r0 MapKepoM, OMnpedensitoLLmum
Ha4yano pogoB W ObiNO NPeanoXeHO OnpesensTb €ro
ypoBeHb ¢ 16-20 Hepenb GepemeHHoCTH [44]. Takxke, bbino
[OKa3aHo, 4TO MpuM nepeHalmBaHun  HepemeHHOCTY
ypoBeHb KTPI  CylleCTBEHHO Huxe, a B Ccnyyae
NpexaeBpeMeHHbIX POfoB Tak Xe Bbicok [44]. B ator
nepuog cpepHen ypoeHb KTPI y xeHwuH, 6epeMeHHOCTb
KOTOpbIX 3aBeplimnace B Cpok, coctasun 34,7+27,0%.
MosbiweHne  yposHs  KTPT  Bbiwe  90%  (c
yyBCTBMTENBHOCTEIO  45% 1 cneyndmnyHocTblo  94%)
SIBNSIETCA NPOTHOCTUYECKMM MPU3HAKOM HacTynneHus [P,
lMporHocTYeckas LEHHOCTb MOMOXUTENBHOTO pesynbraTa
46,7% [39]. Ha cpoke rectauuu ot 27-36 Hegenu ypoBHM
obuwero, cBsizaHHOro W ceobogHoro KTPI, a Takke
kopTusona Obiny 3HAYMTENbHO Bbile Yy GepemeHHbIX,
BMOCNEACTBMM  POAMBLUMX  MPEXOEBPEMEHHO, MO
CPABHEHMIO C XEHLUMHaMK, POAMBLLUAMM B CPOK. [1pu 3TOM
ypoBeHb Oerka, ceasbiBatowlero KTPT, HanpoTus, B rpynne
KEHLLUMH C NpeXaeBpeMeHHbIMU pofamu Bbln 3HaYUTENBHO
HUXE.

JcTpmron - 3CTpOreH, KOTOpbI HauMHaeT npeobnagath
BO Bpems OepeMeHHOCTM,  MPOAyUMpYyeTcs  MoyTH
UCKNKUMTENBHO Tpodobnactom [44]. YBenuuyeHue ypoBHst
[aHHOTO TOPMOHA MPOMUCXOANT NOCTENEHHO Ha MPOTSHKEHUN
BCel GEPEMEHHOCTH, HO MPW 3TOM OTMEYEHO, YTO YPOBEHb
3CTPOHA ¥ 3cTpaguona B cpokax nocne 34-i Hepenw
OCTaeTCq HEeM3MeHHbIM, OfHako 3a 2-3 Hefenu nepen

pojami  MpoucxoguT  ObICTpoE  yBENUYeHWe  YPOBHS
actpuona o MaKCMMarbHbIX  3HAYEHUN. Mpn
WHOYUMPOBAHHbIX ~ podax  YpOBeHb  aCTpuona  He

noBblaeTcs. ATW JaHHble CBUAETENLCTBYET O TOM, YTO
3CTPWON, KaK W SCTPOreHbl B LENOM, wrpaiT Hauboree
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3Ha4MMy0 ponb B MHAYKUMKM pogoB. OgHUM 13 JOCTYMHbIX
HEeWHBa3WBHbIX METOLOB CUATAETCS ONpedeneHne YpoBHs
acTpuona B cntoHe. KoHueHTpauws acTpuona B CrOHe
Br3ka KOHLEHTpaLuu CBOBOAHOrO ropmMoHa B nnasme
KPOBM, MOCKONBbKY HEKOHBIOTMPOBAHHBIN 3CTPMON nonagaeT
B CMIOHYy rMaBHbIM 06pasom nytem Aauddysum u ero
COfepXaHne B CekpeTe OT (PYHKLMOHANBHOW aKTUBHOCTM
xenes. B xoge npocnekTuBHOro uccnegosanus J.A. Mc
Gregor u coasm. Bbino NpoaHanu3npoBaHo CoaepxaHue
YPOBEHS 3CTPHONa B CIOHE Y 542 HepEMEHHbIX KEHLLMH B
pasHble CPOKM, HauMHas C 22 Hedenb rectauuu. B crioHe
KEHLWMH, bepemeHHOCTb  KOTOpbiX  3aBepwwunacsk [P,
CpeaHuit ypoBeHb 3CTpKona Bbin 3HAYUTENBHO BbILLE C 22
Hepenb. [lpeBbllleHWe ero ypoBHS Bblwe 2,3  Hr/Mn
CBMAETENLCTBOBANO 0 BbICOKOM pucke MNP
(cneumndomuHocTs cocTaBuna 77%, YyBCTBMTENBbHOCTb —
71%, oTpuuaTenbHas NPOrHoCcTUYECKas LeHHOCTb 23%).

[Opyrumn mapkepamu MOBBLILIEHHOTO pUCKa Pa3BUTUS
[P sasnswtca  cocchopunupoBaHHas  dopma
npoteuHal-mHcynuHonogobHoro  ¢haktopa  pocrta
(MCUDP-1) n ombpoHekTuH [ 40].

Mo paHHbiM A, Conde-Agudelo u coaem. npu
onpegeneHmt  TICUOP-1 B LueeYHO-BNAranmiiHoOM
oTHENSIEMOM B Cpoke BepemMeHHOCTU A0 35 Heaenb, MOXHO
roBOpUTb O BbICOKOM pucke P B TeueHue 2 Hegenb ¢
MOMEHTa NpoBeaeHus TecTa [56].

MeTa-aHanus 40 uccnegoBaHWid, NpoBedeHHbln M.M.
Bruijn u coasm. [140], pokasbiBaeT, YTO 3HAUMTENbHOE
MOBbILLEHME CofepaHus (PUOPOHEKTUHA B LiepPBUKANIBHOM
oTAensieMoM cBs3aHo ¢ puckom P, npudyem B Brivxanwne
7-14 pHen (4ycTBuTenbHOCTL 71%), B Bonee oTCTaBNEHHOM
Cpoke MpOrHocTUYeckas 4yBCTBUTENBHOCTb
paccmaTpuBaemoro Kputepust coctasuna Tonbko (59%), B
wHTepeane ot 34 o 37 Hegenb oOHa ewe 6Gomblue
noHuaunace 4o 53% u 52% cooTBeTcTBEHHO [35]. Takum
obpasom, y OepeMeHHbIXx C HavamnbHbIMU NpU3HaKaMu
yrpo3bl NP AaHHbIA METO4 MPOrHO3MPOBAHUS HE MOXeT
ObiTb  WCMOMb30BaH, B CBA3W C  €r0  HUM3KOM
UYBCTBUTEMNBHOCTBI). JTO CUIBHO CHUXAET BO3MOXHOCTb
CBOEBPEMEHHO HayaTb MEpONpUSTUS, HanpaBMneHHble Ha
NpomnoHrMpoBaHue GepemeHHoCTM [35].

B nporHoaupoBaHun [P Takke BaxHO W3y4YeHue
COYETaHWs MHTepPd)epOHOBOrO CTaTyca M 3KCMpeccum
eHOB LMTOKMHOB y OepemeHHbix [50]. Y nauueHTok ¢
peanu3auuii NP MHDEKUMOHHOTO reHe3a Oblfio BhISIBIEHO,
4TO Ha (poHe BLICOKOro ypoBHs 3Kkcnpeccun IL-1 un IL-8
(6onee yem B 2 pasa) NPOUCXOANT CHKEHUE 3KCTPECCUU
reHa IL-18 B MHK (Gonee 4em B 2 pa3a) no CpaBHEHMIO C
OepemMeHHbIMA € YpOreHUTanbHOM UMHGeKUMen W npu
CBOEBpeMeHHbIX  pojax [75]. Takxe npu [IP
WH(EKLMOHHOTO TeHe3a Ha KynbType NenkouuToB Obino
0BHapyXeHO, YTO Ha (POHE BbICOKOTO YPOBHS 3KCMPECCHM
reHa IF-y, ero npoayKLMs CHUKaETCS, YTO CBUETENLCTBYET
06 13meHeHun npogykumm IF-y Ha NOCTTPaHCKPUNLMOHHOM
ypoBHe [36]. Ycunenne mHoyumpoBaHHoi BbipaboTku IF-a
nenkouuTamm nepudepuyeckoil kpoem B 5 pas v bonee no
cpaBHeHutio ¢ Bblpabotkoit IF-y 'y 6epemeHHbIX C
YPOreHUTanbHoM  WHAeKLMei, No3BOMNSET C  BbICOKOW
TOYHOCTbIO MporHosuposatb [P MHdEKUMOHHOMO reHesa
[36]. MporHoCTWUYeCKUMM MOMEKYNSIPHBIMM  Mapkepamu
HeBbIHaLWMBaHUS BepPEeMEHHOCTY, UMEKLLMMI [0Ka3aHHOe
3HayeHne y OepeMeHHbIX C YpOreHUTamnbHOM WMHGEKLmed,
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MO JaHHbIM NOcneaHuX nccneaoBanui, sensTes 39 TLR-2

n TLR-4 [11].
Tak, Hanpumep, akcrpeccuss reHa TLR-4  cunbHO
YBENUYMBAETCA  MpU  peanu3aumu  BHYTPUYTPOBHON

nHcbekumm mnoga  (BYW). B 70% cnyyaeB  aktvBauus
MEXaHW3MOB BPOXOEHHOTO WMMyHUTeTa npusognt K [P
yepe3 TLR-omocpenoBaHHbIit anonTo3 KneTok Tpodobnacta,
WHULMUPYEMbIN MHAEKLMOHHBIM areHToM [33].

B nutepatype umetoTcs [gaHHble 06 M3MepeHuu
KOHLEHTpauum  eTanbHoro (pubpoHEKTMHA U YPOBHS
MpOBOCNANMTENbHBIX  LIMTOKMHOB B Mfa3Me  KpoBU Y
OEepemMeHHbIX  KEHWWH C  CAMMTOMAaMu  YrpoXKatoLLmx
NPeXOEBPEMEHHbIX ~ POAOB W HEMOBPEXAEHHbIMU
nnogHbIMU obonoykamn B cpokax oT 24 no 34 Hepenb
rectaumu [78].

Mpn 3TOM M3MeHeHus KoHueHTpauun IL-6 cxopHa ¢
TakoBOW [Nl MOBBILEHWS CoaepxXaHus (uBpOHeKTMHa
nnoda v 4ns paclumMpeHns BHyTpeHHero 3esa 4o 1 cm [78].
YpoBeHb [ApYrUX LMTOKMHOB HE CBSI3aH CO  CKOPbIM

60%
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o
2

Puck npexageBpemMeHHbIX poaos

Bctpevaetcay 2,5%"

Bctpevaetcs y 10%*

HacTynneHnemM npexaeBpeMeHHbIX pogos. Mo AaHHbIM
psga asTopoB, onpedeneHue yposHs IL-6 n deTanbHoro
(OMOPOHEKTMHA B LIEPBMKANBbHOW CAM3M Y KEHLWH C
CUMNTOMaMW  HAYaBLUMXCH  MPEXOEBPEMEHHBIX  POAOB
WMEeT  MPOrHOCTMYECKY — 3HAYMMOCTb AN OLEHKM
BEPOATHOCTW Pa3BUTAS  MPEeXAEBPEMEHHbIX pPOAOB B
onvxanimne 14 gHen.

Mpodunaktuyeckme meponpuaTus.

Mayvas u ob6obwas BblleckasaHHOe, Kacaemo
aTuonorin 1 natoreHesa [P, Obifo BblAENEHO HECKOMbKO
Hauboree 3HauMMbIX MPOUNAKTUYECKIX MEPONPUATHIA:

- W3MEepeHWe [OfMHbI LerKW MaTku npu TpaHcearu-
HanbHOM YNbTPA3BYKOBOM MCCrEf0BaHMM, KOTOPOE MO3BO-
NsieT MPOrHO3MpoBaTh [AanbHerllee TeveHne OGepemen-
HocTM [25]. CpedHss AnuHa Leilkm MaTku B Cpoke 24
Hegenb cocTasnsieT 34-36 MM. BeposTHOCTb npexaespe-
MEHHbIX POJOB YBENWYMBAETCH MPW AfIMHE LIErKW MaTKu
MeHee 25 MM, a npu eé ykopouyeHun Lo 15 MM — puck
npexaeBpeMeHHbIx pofos coctasnsieT 50% (puc. 1).

[AnuHa Wwenkn maTku

PucyHok 1. inuHa Wwenkn MaTk1 — HageXHbIi NpeaUKTOp NpexaeBpeMeHHbIX poaoB [55].

- MPUMEHEHME Pa3NNYHbIX MECCApPUEB MPU MCTMUKO-
LiepBUKaNbHOA HEJOCTAaTOYHOCTM, HANOXEHWe LUBOB Ha
LUKy MaTKu.

- MNUP otgensemoro Bnaranuila W COOTBETCTBYHOLLASA
aHTMbakTepuanbHas Tepanus c parnbHenwmm
BOCCTaHOBMEHNEM (PropbI BRaranvLa.

- MPUMEHEHNE MMUKPOHU3MPOBAHHOIO MPOrecTepoHa
(6bIM0 [0Ka3aHo B PaHAOMN3NPOBAHHbIX
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NCCNEeLOBaHMNAX, YTO BariHasbHbI MUKPOHU3NPOBAHHDIN
nporecTepoH BOCTOBEPHO CHWXaeT yacToTy
NpexXaeBpEMEHHbIX POAOB, 0COBEHHO B cpokax Ao 32
Hefenb, Y XeHWWH C MpexgeBpeMeHHbIMU poaamn B
aHamHese, a TaKxe Npu ANUHE LWENKW MaTkn MeHee 25
MM,  M3MEPEHHOW C  MOMOLWbK  BarvHambHOro
ynbTpa3BYKOBOTO MccnefoBaHus B 16-24  Hepenu
BepemenHocTy (puc. 2) [55, 63].
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PucyHok 2. BarHanbHbI MUKPOHM3UPOBaHHbLIN NPOreCcTePOH
B 7 pa3 cHuxaeT puck P go 34 Hepenu [55, 63].

HecmoTps  Ha  pokasaHHylo  3dbdeKTUBHOCTb Aemopbi  3asiensiom, 4mo OaHHbill Mamepuan He 6bul
MEePEeUNCTIEHHBIX METONOB  J0CTWYb CHWXeHWsi  3asenen paHee, O nybrukauyuu 6 Opyaux U30aHusx.
NpexaeBpeMEHHbIX POLOB W NepuHaTanbHbIX NOTepb, noka Aemopbi  3asensiom 06 omcymemeuu  KoH¢puKkmog

UHmMepecos.
He yaaeTcs. .

ygakmoq eHue: Mpu nposedeHuu daHHol pabomb! He bbin0 (PUHAHCUPOBAHUS

T 6 ! 6 KaKum-ru6o CMOPOHHUMU  OpeaHu3ayusamu U MeOUL(UHCKUMU

akum  06pasoM, 0630p WCTOYHUKOB MO AGHHBIM  oomagymenscmeany,
OTEeYECTBEHHOM " 3apybexHoi nuTepaTypbl

CBUOETENLCTBYET O TOM, UYTO MNPEXOEBPEMEHHbIE PObI
SBMIAKOTCA  CEPbE3HbIM  OCMOXHEHUEM  DepeMeHHOCTH,
NPUBOAALMM K HeOnaronpuaTHbIM, Kak Grimkaiwmm, Tak u
OTAANEHHbIM nepuHaTanbHbIM ucxogam.
MMonnMaTUONOTMYHOCTb U CUCTEMHOCTb MOPAXEHUsI AAHHOTO
OCMOXHEHWS 0DYCMOBNMBAET HaNMMuMe MHOXECTBA TEOpUiA
ero passutus. [lpu NOCTAHOBKE [AMarHO3a KIMHWLMCTbI
LOMKHBI OMUPATLCS HE TOMBKO Ha KIMHUYECKUE CUMMTOMBI,
HO W Ha [aHHble 0OBEKTUBHOMO U KIMHUKO-NabopaTopHOro
obcnegoBaHma. M3 Bcex  STMOMOMMYECKMX  MPWYMH
Hamborbluas yacToTa BCTPEYaeMOCTH ABNSAETCS WHGEKLMS
HWXHErO NOMNOBOro TpakTa.

Bbina  BblgeneHa  onpegeneHHas  CTpyKTypa
aTuonatoreHesa P n BbigeneH psig npodunakTuyeckux
meponpuatuit.  Ho, HecMoTps Ha  npodunakTuyeckue
MeponpusiTUs, UMEIOLLME OMpEeLENeHHY [oKa3aTemnbHyto
6a3y [63], He BbINO HaLEHO eaMHOTO anropuTMa BegeHus
KEHLLMH BbICOKOTO PUCKa MO NPEXAEBPEMEHHBIM POAAM.

[ancHeiluMe  UCCNedoBaHUS  [OMXHbI  ObiTh
cocpeoToyeHbl NGO HA  OMTUMM3AUMM  yXe
CYLLECTBYIOWIMX ~ MHCTPYMEHTOB MpOrHosa, nubo Ha

pa3paboTke anroputMa C MPOCTbIM, Mano 3aTpaTHbIM
HaBopoOM KOMMOHEHTOB, [OCTYMHbIM Ha BCEX YPOBHSIX
OKa3aHWs MEAMLMHCKOW MOMOWM W B CTpaHax, Kak ¢
BbICOKMM, TaK U C HU3KUM YPOBHEM [10XO/10B.

Bknad aemopos:

Hukonaesa A.C. - nouck numepamypsl,
MaHyckpunma, paboma ¢ pedakyued.

TaHbiwesa ["A..- Hay4HOE KOHCYIbMUposaHue.

HanucaHue

32

Jlumepamypa:

1. AlinamassHa O.K., Kynakoe B.M., Pad3suHckul B.E.,
Casenbesa .M. AkyLiepCTBO: HaLMOHaNBHOE PYKOBOACTBO
/ nog pegd.. M. FTOOTAP-Megua, 2009r. 1200 c.

2. bonomckux B.M. CoBpeMeHHble npeacTaBneHust 06
3TMOMOTMM U NaTOreHe3e MPEXAEBPEMEHHOTO  W3MUTUS
okomnonnogHeix Bof // XKypHan akywepcTBa M KEHCKMX
Bonesneit. 2011. LX (2). C.3-13.

3. BaHbko [1.B. u dp. OyHKUMOHAnNbHas aKTUBHOCTb
rPaHynouuToB y BepemMeHHbIX C BbICOKUM UH(EKLMOHHBIM
PUCKOM W UX HOBOPOXAEHHbIX //  AkywepcTBo 1
rHekonorus.-2012. Ne 7. C.14-20.

4. Tankosckasi O.A. ViccnepgosaHue —accoumaumm
nonumopdHblx  MapkepoB reHoB TLR2 W TLR9 ¢
NPeXOeBpeMEHHbIMA  podaMn W BHYTPUYTPOOHLIM
nHepuumposaHuem // MeguumHckas ummyHonorus. 2010. Ne
1-2. C.87-94.

5. lapmasza FO.M. u dp. Mapkepbl OKUCAMTENBHOIO
CTpecca B MNnasvme MNynoBMHHOM KPOBM HEAOHOLLEHHbIX
HOBOPOXAEHHbIX // MeauUMHCKUIA akaeMUYeCcKuin XypHan.
2013. Ne 13. (4).C.71-76

6. Kan HE. u Op. KnuHuyeckne u MonekynsipHo-
reHeTMyeckue  (akTopbl  pucka  MPEeXOEBPEMEHHOTO
paspbiBa  NMofHbIX — 0Donovek AKyLIepCTBO U
ruHekonorus.2013. Ne 4. C.14-18.

7. Kosanbuyk J1.B., MeHambesa I".A., aHkosckas J1.B.
WmmyHonorusi, npaktukym. - M.. TOOTAP-Meguna, 2012.
176 c.

8. Kosnos [1.B. MpexaeBpeMeHHbI paspbiB NNOAHbIX
obonouyek npw HEeZOHOLLEHHON BepemeHHoCTM.

!



Hayxa u 3apaBooxpanenne, 2019, 5 (T.21)

O030p JMTEPaTYPHI

lMporHosupoBaHue. TakTuka BedeHus. [lepuHaTanbHble
ucxoabl: ance. goktopa Meg. Hayk. - Mocksa, 2010. 40 c.

9. KomecHukosa J1M. u Op. W3yyeHue cOCTOSHUS
npoLlecca NUNONEPOKCUAALMM Y KEHWMH  Pa3NNYHbIX
STHUYECKWX TPYNN C Yrpo3oi npepbiBaHust bepemeHHocTY //
BronneteHb  BocTouHo-Cubupckoro  HayyHoro — LieHTpa
Poccuiickoit akagemun MeamumHeknx Hayk. 2010. Ne 6. (2).
C.31-33.

10. KpbpokaHogckas M.B.  Ponb  MH(EKUMOHHOrO
hakTopa B pasBuUTMM NpeXgeBpeMeHHbIX pogos // Meauko-
coumancHble npobnembl. 2011. Ne 16. (1). C.104-107.

11. Makapos 0O.B. MonekynsipHble MexaHW3Mbl
WH(EKLUMOHHOrO  HeBblHalLMBaHWA  GepemeHHocTn  //
Poccuiickuin meguumHekui xypHan. 2009. Ne 2. C.24-28.

12. lMagnosa H.I"., lNpokoneHko B.M., Mapuanuc I.K.
3HauyeHne  (PepMeHTOB  [MyTaTUOH3ABMCMMOTO  3BEHA
AHTMOKCUAAHTHON 3alLUTbl 4711 NPOTHO3a HEBbIHALLMBAHWS

GepemenHocT [/ XKypHanm akywepcTBa U KEHCKWX
Bonesnen. 2010. Ne.2. C.65-68.
13.  [llpomononosa H.B., llanowHukogsa M.A.

CoBpeMeHHbI B3rNsAL Ha Npobnemy MpexneBpeMEHHbIX
pogaos // Cubupckui xypHan. 2009. Ne 3. C.28- 33.

14. PussaHosa @.0. [eHeTnyeckast [OuarHoCTUKa:
nonmMmMop3am reHoB LIMTOKMHOB. MMpakTnyeckas meguumHa.
2010. Ne.6 (45). C. 41-43.

15. Ceposa BM., Cyxux T.T. KnunHuueckue
pekoMeHgauuu. AKyEepCTBO U ruHekonorus  4-e um3g.,
nepepab. n gon. M.: TOOTAP-Meaua, 2014. 1024 c.

16. Cepos B.H., Cyxopykosa O.M. OpeKkTnBHOCTL
NPOUNaKTUKM NPexaeBpeMeHHbIX POAOB // AKyLIEpPCTBO U
ruHekonorus. 2013. Ne3. C.48-53.

17. Cyxux I".T. u dp. Poccuitckue TEHAEHUMN CHUKEHUS
nepwHaTanbHbIX MNOTepb C  Y4eTOM fepexofa Ha
MeXayHapOAHbIe KPUTEPUM PErucTpaLnn poxaeHus aeTen
Il Akywepctso u runekonorus. 2013. Ne12. C.79-85.

18. Cyxux r.r, Bapmanemosa H.B.
MpexaespemeHHble  podbl.  KnuHWM4eckuin  npoToKon.
®efepanbHoe roCyAapCTBEHHOE YupexaeHne «HayuHbin
LEHTP aKyllepcTBa, MHEKONOTM W MEPUHATONorMn UM.
B.W/. Kynakosa» Munagpascoupassutus Poccun. UHeTutyT
3popoBbs cembi. M., 2011. 29 ¢.

19. CudensHukosa B.M., Cyxux I.T. HeBblHalwmBaHue
BepemenHocTn. M.: MWA, 2010. 536 c.

20. Toncmonamosa M.A., bycnaesa I".A., Kosnos WU.I.
Ponb peuenTopoB BPOXAEHHOTO MMMYyHUTETA B PasBUTUK
WHEKLMOHHON NaToNorMM y HOBOPOXAEHHbIX aeTent //
Mepmatpus. 2009. Ne 87. C.115- 120.

21. ®amkynnud U.®. u dp. Kecapeso ceyeHue npu
HEeLOHOLWEHHON  GepemeHHocTM  //  AkylepctBo 1
rekonorus. 2009. Ne 3. C.46-48.

22. Xooxaesa 3.C., ®edomosckasi O.Y., [JoHHuko8
A.E. KnuHuko-aHamMHecTUyeckne OCOBEHHOCTW XEHLUMH C
NOMOMATUYECKUMM  MPEXOEBPEMEHHBIMM  pofaMu  Ha
npumepe crnassHckoW nonynsumu /I AkyliepctBo 1
rHekonorus. 2014. Ne 3. C. 28-32.

23. Abdel Ghany E.A. et al. Anti-oxidant profiles and
markers of oxidative stress in preterm neonates // Paediatr
Int Child Health. 2016. Vol.29, Ne 2. P. 134-140.

24. Arenas-Hernandez M. et al. An imbalance between
innate and adaptive immune cells at the maternal-fetal
interface occurs prior to endotoxin-induced preterm birth //
Cell Mol Immunol. 2016. Vol.13, Ne 4. P. 462-473.

33

25. Arisoy R., Yayla M. Transvaginal sonographic
evaluation of the cervix in asymptomatic singleton
pregnancy and management options in short cervix // J
Pregnancy. 2012. V. 2012. P. 201-628.

26. Auten R.L., Davis J.M. Oxygen toxicity and reactive
oxygen species: the devil is in the details // Pediatr Res.
2009. Vol.66, Ne2. P. 121-127.

27. Aumbusch M.A. et al. High Mobility Group-Box 1
(HMGB1) levels are increased in amniotic fluid of women
with intra-amniotic inflammation-determined preterm birth,
and the source may be the damaged fetal membranes //
Cytokine. 2016. Vol.(81). P. 82-87.

28. Baraldi E. et al. Untargeted Metabolomic Analysis of
Amniotic Fluid in the Prediction of Preterm Delivery and
Bronchopulmonary Dysplasia // PLoS One. 2016. Vol.11,
Ne10. P.e 0164211.

29. Beceriklisoy H.B. et al. Cytokines, growth factors
and prostaglandin synthesis in the uterus of pregnant and
non-pregnant bitches: the features of placental sites //
Reprod Domest Anim. 2009. Vol.44, Ne2. P.115-119.

30. Bergenhenegouwen L.A. et al. Vaginal delivery
versus caesarean section in preterm breech delivery: a
systematic review // Eur J Obstet Gynecol Reprod Biol.
2014. Vol.172. P.1-6.

31. Brujn MM. et al The predictive value of
quantitative fibronectin testing in combination with cervical
length measurement in symptomatic women // Am J Obstet
Gynecol. 2016. Vol. 215, Ne 6. P. 793.e1 793.e8

32. Buck J.N., Orzechowski K.M., Berghella V. Racial
disparities in cervical length for prediction of preterm birth in
a low risk population // J Matern Fetal Neonatal Med. 2016.
Vol.23. P.1-13.

33. Burton G.J., Jauniaux E. Oxidative stress // Best
Pract Res Clin Obstet Gynaecol. 2011. Vol.25, Ne 3. P.287-
299.

34. Caloone J. et al. Accuracy of several maternal seric
markers for predicting histological chorioamnionitis after
preterm premature rupture of membranes: a prospective
and multicentric study // Eur J Obstet Gynecol Reprod Biol.
2016. Vol.10, Ne205. P.133-140.

35. Can M. et al. Oxidative stress and apoptosis in
preeclampsia // Tissue and Cell. 2014. Vol.46, Ne 6. P.477-
481.

36. Cappelletti M. et al Type | interferons regulate
susceptibility to inflammation-induced preterm birth // JCI
Insight. 2017. Vol.23. P.1-7.

37. Cohen A. et al. The influence of prolonged preterm
premature rupture of the membranes on neonatal outcome
of the presenting and non-presenting twin // Eur J Obstet
Gynecol Reprod Reprod Biol. 2014. Vol.181. P. 28-31.

38. Davis J.M., Auten R.L. Maturation of the antioxidant
system and the effects on preterm birth // Semin Fetal
Neonatal Med. 2010. Vol.15, Ne 4. P.191- 195.

39. Diaz-Cueto L. et al. Lack of association between
two polymorphisms in the corticotropinreleasing hormone
gene promoter and preterm birth in a Hispanic population //
Int J Gynaecol Obstet. 2012. Vol.118, Ne 2. P.173-174.

40. Furcron A.E. et al. Human Chorionic Gonadotropin
Has Anti-Inflammatory Effects at the Maternal-Fetal
Interface and Prevents Endotoxin-Induced Preterm Birth,
but Causes Dystocia and Fetal Compromise in Mice // Biol
Reprod. 2016. Vol.94, Ne 6. P.136



Science & Healthcare, 2019 (Vol. 21) 5

Reviews
41. Giurgescu C. et al. Relationships among
Neighborhood ~ Environment, Racial  Discrimination,

Psychological Distress, and Preterm Birth in African
American Women // J Obstet Gynecol Neonatal Nurs.
Published online. 2012. Vol.41, Ne 6. P.E51-E61.

42. Gomez-Lopez N. et al. Intra-amniotic administration
of HMGB1 induces spontaneous preterm labor and birth //
Am J Reprod Immunol. 2016. Vol.75. P.3-7.

43. Herway C. et al. Ethnic disparity in amniotic fluid
levels of hyaluronan, histone H2B and superoxide
dismutase in spontaneous preterm birth // J Perinat Med.
2013. Vol.41, Ne3. P. 277-282.

44. Himes K.P., Simhan H.N. Plasma corticotropin-
releasing hormone and cortisol concentrations and
perceived stress among pregnant women with preterm and
term birth // nAm J Perinatol. 2011. Vol.28, Ne 6. P.443-448.

45. Honest H. et al. Screening to prevent spontaneous
preterm birth: systematic reviews of accuracy and
effectiveness literature with economic modelling // Health
Technol Assess. 2009. Vol.13, Ne 43. P. 621-627.

46. Houde M. et al. The Effect of Adequate Gestational
Weight Gain among Adolescents Relative to Adults of
Equivalent Body Mass Index and the Risk of Preterm Birth,
Cesarean Delivery, and Low Birth Weight // J Pediatr
Adolesc Gynecol. 2015. Vol.28, Ne 6. P. 502-507.

47. Huizing M.J. et al. Is the C242T polymorphism of
the CYBA gene linked with oxidative stress-associated
complications of prematurity? // Antioxid Redox Signal.
2017.Vol.27, Ne 17. P.1432-1438

48. lllanes S. et al. Free fetal DNA levels in patients at
risk of preterm labor // Prenat Diagn. 2011. Vol.31, Ne 11,
P.1082-1085.

49. Jauniaux E., Burton G.J. The role of oxidative stress
in placentalrelated diseases of pregnancy // J. Gynecol
Obstet Biol Reprod (Paris). 2016. Vol.45, Ne 8. P.775-785.

50. Jin Y., Liu Y. Nelin L.D. Extracellular signal-
regulated kinase mediates expression of arginase Il but not
inducible nitric-oxide synthase in lipopolysaccharide-
stimulated macrophages // J Biol Chem. 2015. Vol.290, Ne
4.P. 2099-2111.

51. Jones N.M. et al Interplay of cytokine
polymorphisms and bacterial vaginosis in the etiology of
preterm delivery // J Reprod Immunol. 2010. Vol.87, Ne1-2.
P.82-89.

52. Jung E.Y. et al. Amniotic Fluid Infection, Cytokine
Levels, and Mortality and Adverse Pulmonary, Intestinal,
and Neurologic Outcomes in Infants at 32 Weeks' Gestation
or Less // J Korean Med Sci. 2017. Vol.32, Ne 3. P.480-487.

53. Karacay O. et al. A quantitative evaluation of total
antioxidant status and oxidative stress markers in
preeclampsia and gestational diabetic patients in 24-36
weeks of gestation // Diabetes Research and Clinical
Practice. 2010. Vol.89, Ne 3. P.231-238.

54. Karakag N.M. et al. Effect of maternal and neonatal
interleukin-6 -174 g/c polymorphism on preterm birth and
neonatal morbidity // J. Matern Fetal Neonatal Med. 2017.
Vol.9. P.1-27.

55. Karolinski A.., Ocampo M.C. Martinez de Tejada B.
Prevention of preterm delivery with vaginal progesterone in
women with preterm labour (4P): randomised double-blind
placebo-controlled trial // BJOG. 2015. V. 122, N1. P. 80-91.

34

56. Kim S.M. et al. About one-half of early spontaneous
preterm deliveries can be identified by a rapid matrix
metalloproteinase-8 (MMP-8) bedside test at the time of
mid-trimester genetic amniocentesis // J Matern Fetal
Neonatal Med. 2016. Vol.29, Ne 15. P. 2414-2422

57. Koga K. et al. Activation of TLR3 in the trophoblast
is associated with preterm delivery / Am J Reprod
Immunol. 2009. Vol.61, Ne3. P.196- 212.

58. Landes T. et al. OPA1 (dys) functions // Seminars in
Cell & Developmental Biology. 2010. Vol.21, Ne 6. P. 593-
598.

59. Latendresse G., Ruiz R.J. Maternal corticotropin-
releasing hormone and the use of selective serotonin
reuptake inhibitors independently predict the occurrence of
preterm birth // J Midwifery Womens Health. 2011. Vol.56,
Ne 2. P.118-126.

60. Lee S.E. et al. Detection of angiogenic factors in
midtrimester amniotic fluid and the prediction of preterm
birth // Taiwan J Obstet Gynecol. 2016. Vol.55, Ne 4. P.539-
544,

61. Lee A.C. et al. Projahnmo Study Group. Screening
and treatment of maternal genitourinary tract infections in
early pregnancy to prevent preterm birth in rural Sylhet,
Bangladesh: a cluster randomized trial // BMC Pregnancy
Childbirth. 2015. Vol. 7, Ne 15. P.326.

62. Lindsay M. et al. The interaction between vaginal
microbiota, cervical length, and vaginal progesterone
treatment for preterm birth risk Microbiome // Published
online. 2017. Vol.19, Ne 5. P.6

63. Markham K.B., Walker H., Lynch C.D. et al. Preterm
birth rates in a prematurity prevention clinic after adoption of
progestin prophylaxis // Obstet Gynecol. 2014. V. 123, N1.
P. 34-39.

64. Martin J.A. et al. Born a bit too early: recent trends in
late preterm births // NCHS Data Brief. 2009. Vol.24. P.1-8.

65. Menon R. et al. Histological evidence of oxidative
stress and premature senescence in preterm premature
rupture of the human fetal membranes recapitulated in vitro.
/I Am J Pathol. 2014. Vol.184, Ne 6. P.1740-1751.

66. Menon R. Oxidative stress damage as a detrimental
factor in preterm birth pathology // Front Immunol. 2014.
Vol.12, Ne 5. P.567

67. Murtha A.P., Edwards J.M. The role of Mycoplasma
and Ureaplasma in adverse pregnancy outcomes // J
Obstet Gynecol Clin North Am. 2014. Vol.41, Ne4. P. 615-
627.

68. Nadeau-Vallée M. et al. Sterile inflammation and
pregnancy complications: a review // Reproduction. 2016.
Vol.152, Ne 6. P. R277-R292.

69. Nancy B. et al. The Impact of Maternal Obesity and
Excessive Gestational Weight Gain on Maternal and Infant
Outcomes in Maine: Analysis of Pregnancy Risk
Assessment Monitoring System Results from 2000 to 2010
11 J Pregnancy. Published online. 2017. P.587-1313.

70. Noguchi T. et al. Evidence for activation of Toll-like
receptor and receptor for advanced glycation end products
in preterm birth // Mediators Inflamm. 2010. P.490-406.

71. Plazyo O. et al. HMGB1 Induces an Inflammatory
Response in the Chorioamniotic Membranes That Is
Partially Mediated by the Inflammasome // Biol Reprod.
2016. Vol.95, Ne 6. P.130



Hayxa u 3apaBooxpanenne, 2019, 5 (T.21)

O030p JMTEPaTYPHI

72. Plazyo O. et al. Intra-Amniotic Administration of
HMGB1 Induces Spontaneous Preterm Labor and Birth. //
Am J Reprod Immunol. 2016. Vol.75, Ne1. P.3-7.

73. Polettini J. et al. Aging of intrauterine tissues in
spontaneous preterm birth and preterm premature rupture
of the membranes: A systematic review of the literature /
Placenta. 2015. Vol.36, Ne 9. P.969-973.

74. Quezada M.S. et al. Fetal fraction of cell-free DNA
in maternal plasma in the prediction of spontaneous
preterm delivery // Ultrasound Obstet Gynecol. 2015.
Vol.45, Ne 1. P.101-105.

75. Rey B. et al. Impact of IL1B gene polymorphisms
and interleukin 1B levels on susceptibility to spontaneous
preterm birth // Pharmacogenet Genomics. 2016. Vol.26,
Ne11. P.505-509.

76. Romero R. et al. Sterile intra-amniotic inflammation
in asymptomatic patients with a sonographic short cervix:
prevalence and clinical significance // J Matern Fetal
Neonatal Med. 2014. Vol.24. P.1-17.

77. Romero R. et al. Sterile and microbial-associated
intra-amniotic inflammation in preterm prelabor rupture of
membranes // J Matern Fetal Neonatal Med. 2015. Vol.28,
Ne 12. P.1394-1409.

78. Romero R. et al. Vaginal progesterone in women
with an asymptomatic sonographic short cervix in the
midtrimester decreases preterm delivery and neonatal
morbidity: a systematic review and metaanalysis of
individual patient data / Am J Obstet Gynecol. 2012. Vol.
(206) No2. P. 124. e1 19.

79. Romero R. et al. Vaginal progesterone decreases
preterm birth < 34 weeks of gestation in women with a
singleton pregnancy and a short cervix: an updated meta-
analysis including data from the OPPTIMUM study //
Ultrasound Obstet Gynecol. 2016.Vol.48, Ne 3. P.308-317.

80. Rzepka R. et al. Diagnostic Potential of Evaluation
of SDF-1a and sRAGE Levels in Threatened Premature
Labor // Biomed Res Int. Epub. 2016. Vol.31. P.2719-460.

81. Shynlova O. et al. Physiologic uterine inflammation
and labor onset: integration of endocrine and mechanical
signals // Reprod Sci. 2013. Vol. (20). P.154-167.

82. Solaini G. et al. Hypoxia and mitochondrial oxidative
metabolism // Biochimica et Biophysica Acta (BBA).
Bioenergetics. 2010. Vol.1797, Ne 6. P.1171-1177.

83. Sung J.H. Revisiting the diagnostic criteria of clinical
chorioamnionitis in preterm birth // BJOG. 2016. Vol.124, Ne
5. P.775-783.

84. Ten V.S, Starkov A. Hypoxic-ischemic injury in the
developing brain: the role of reactive oxygen species
originating in mitochondria // Neurol Res Int. 2012.
P.542976.

85. Tyagi V. et al. Association of organochlorine
pesticides with the mRNA expression of tumour necrosis
factor-alpha (TNF-a) & cyclooxygenase-2 (COX-2) genes in
idiopathic preterm birth // Indian J Med Res. 2016. Vol.143,
Ne 6. P.731-738.

86. Urquhart B. et al. Home uterine monitoring for
detecting preterm labor // Cochrane Database Syst Rev.
2012. Vol.16, Ne 5. P.CD006172.

87. Vadillo-Ortega F. et al. Air pollution, inflammation
and preterm birth: a potential mechanistic link // Med
Hypotheses. 2014. Vol.82, Ne 2. P.219-224.

35

88. Vanessa H., Sarah D. Mc Donald. Pregnant
women'’s preferences for and concerns about preterm birth
prevention: a cross-sectional survey // BMC Pregnancy
Childbirth. 2017. Vol.17, Ne 1. P.49.

89. Verstraelen H. et al. Gene polymorphisms of Toll-
like and related recognition receptors in relation to the
vaginal carriage of Gardnerella vaginalis and Atopobium
vaginae // J Reprod Immunol. 2009. Vol.79, Ne 2. P.163-
173.

78. Vora N.L. et al. Investigating the Role of Fetal Gene
Expression in Preterm Birth. // Reprod Sci. 2016. Vol.24,
No6. P.824-828.

90. Vural P. et al. Tumor necrosis factor alpha,
interleukin-6  and interleukin-10  polymorphisms in
preeclampsia // J Obstet Gynaecol Res. 2010. Vol.36, Ne1.
P.64-71.

References:

1. Ailamazyana E.K., Kulakov V.l., Radzinskii V.E.,
Saveleva G.M. Akusherstvo: natsional'noe rukovodstvo
[Obstetrics: national leadership]. M. GEOTAR-Media, 2009.
1200 p. [in Russian]

2. Bolotskikh V.M. Sovremennye predstavieniya ob
etiologii i patogeneze prezhdevremennogo izlitiya
okoloplodnykh vod [Modern views on the etiology and
pathogenesis of premature amniotic fluid outflow]. Zhurnal
akusherstva i zhenskikh boleznei [Journal of Obstetrics and
Women's Diseases]. 2011. LX (2). pp.3-13. [in Russian]

3. Van'ko L.V. [i dr] Funktsional'naya aktivnost'
granulotsitov u beremennykh s vysokim infektsionnym
riskom i ikh novorozhdennykh [Modern views on the
etiology and pathogenesis of premature amniotic fluid
outflow]. Akusherstvo i ginekologiya [Journal of Obstetrics
and Women's Diseases]. 2012. Ne 7. pp.14-20. [in Russian]

4. Gankovskaya O.A. Issledovanie assotsiatsii
polimorfnykh ~ markerov. genov TLR2 | TLR9 s
prezhdevremennymi rodami i vnutriutrobnym infitsirovaniem
[The study of the association of polymorphic markers of
TLR2 and TLR9 genes with preterm birth and intrauterine
infection].  Meditsinskaya ~ immunologiya  [Medical
Immunology.] 2010. Ne 1-2. pp.87-94. [in Russian]

5. Garmaza Yu.M. [i dr.] Markery okislitel'nogo stressa v
plazme pupovinnoi krovi nedonoshennykh
novorozhdennykh [Markers of oxidative stress in umbilical
cord blood plasma of premature infants]. Meditsinskii
akademicheskii zhurnal [Medical Academic Journal]. 2013.
Ne 13. (4). pp.71-76[in Russian]

6. Kan N.E. [i dr] Klinicheskie i molekulyarno-
geneticheskie faktory riska prezhdevremennogo razryva
plodnykh obolochek [Clinical and molecular genetic risk
factors for premature rupture of membranes]. Akusherstvo i
ginekologiya [Obstetrics and Gynecology]. 2013. Ne 4.
pp.14-18. [in Russian]

7. Koval'chuk L.V., Ignat'eva G.A.., Gankovskaya L.V.
Immunologiya, praktikum [Immunology, workshop], - M.:
GEOTAR-Media, 2012. 176 p. [in Russian]

8. Kozlov P.V. Prezhdevremennyi razryv plodnykh
obolochek pri nedonoshennoi beremennosti.
Prognozirovanie. Taktika vedeniya. Perinatal'nye iskhody
[Premature rupture of membranes during premature
pregnancy. Forecasting. Tactics of reference. Perinatal



Reviews

Science & Healthcare, 2019 (Vol. 21) 5

outcomes]: diss. doktora med. nauk: 14.01.01, 14.01.08 /
Kozlov Pavel Vasil'evich. - Moskva, 2010. 40 p. [in Russian]

9. Kolesnikova L.I. [i dr] lzuchenie sostoyaniya
protsessa lipoperoksidatsii u zhenshchin razlichnykh
etnicheskikh grupp s ugrozoi preryvaniya beremennosti
[Studying the state of the lipid peroxidation process in
women of various ethnic groups with a threat of abortion]/
Byulleten'  Vostochno-Sibirskogo  nauchnogo  tsentra
Rossiiskoi akademii meditsinskikh nauk [Bulletin of the East
Siberian Scientific Center of the Russian Academy of
Medical Sciences.]. 2010. Ne 6. (2). pp.31-33. [in Russian]

10. Kryzhanovskaya M.V. Rol' infektsionnogo faktora v
razvitii prezhdevremennykh rodov [The role of the infectious
factor in the development of preterm birth]. Mediko-
sotsial'nye problem [Medical and social problems]. 2011. Ne
16. (1). pp.104-107. [in Russian]

11. Makarov O.V. Molekulyarnye mekhanizmy
infektsionnogo nevynashivaniya beremennosti [Molecular
mechanisms  of infectious miscarriage].  Rossiiskii
meditsinskii zhurnal [Russian Medical Journal]. 2009. Ne 2.
pp.24-28. [in Russian]

12. Pavliova N.G., Prokopenko V.M., Partsalis G.K.
Znachenie  fermentov  glutationzavisimogo ~ zvena
antioksidantnoi zashchity dlya prognoza nevynashivaniya
beremennosti [The value of glutathione-dependent
antioxidant defense enzymes for predicting miscarriage].
Zhurnal akusherstva i zhenskikh boleznei [Journal of
Obstetrics and Women's Diseases]. 2010. Ne. 2. pp.65-68.
[in Russian]

13.  Protopopova N.V., Shaposhnikova M.A.
Sovremennyi vzglyad na problemu prezhdevremennykh
rodov [A modern view of the problem of preterm birth].
Sibirskii zhurnal [Siberian Journal]. 2009. Ne3. pp.28- 33. [in
Russian]

14. Rizvanova F.F. Geneticheskaya diagnostika:
polimorfizm genov tsitokinov. Prakticheskaya meditsina
[Genetic diagnosis: cytokine gene polymorphism. Practical
medicine]. 2010. Ne. 6 (45). pp. 41-43. [in Russian]

15.  Serova V.., Sukhikh G.T. Kiinicheskie
rekomendatsii. Akusherstvo i ginekologiya. 4-e izd.,
pererab. i dop. [Clinical recommendations. Obstetrics and
gynecology 4th ed., Rev. and DOP. M.: GEOTAR-Media]
2014. 1024 p. [in Russian]

KoHTakTHas nHdopmauusa:

16. Serov V.N.,, Sukhorukova O.l. Effektivnost'
profilaktiki prezhdevremennykh rodov [Effectiveness of
prevention of premature birth]. Akusherstvo i ginekologiya
[Obstetrics and gynecology]. 2013. Ne3. pp.48-53. [in
Russian]

17. Sukhikh G.T. [i dr.] Rossiiskie tendentsii snizheniya
perinatal'nykh  poter' s uchetom perekhoda na
mezhdunarodnye  kriterii registratsii rozhdeniya detei
[Russian trends in reducing perinatal losses taking into
account the transition to international criteria for registration
of children's births]. Akusherstvo i ginekologiya [Obstetrics
and gynecology] 2013. Ne12. pp.79-85. [in Russian]

18. Sukhikh G.T., Vartapetova N.V. Prezhdevremennye
rody. Klinicheskii protokol. Federalnoe gosudarstvennoe
uchrezhdenie «Nauchnyi tsentr akusherstva, ginekologii i
perinatologii im. V.l Kulakova» Minzdravsotsrazvitiya
Rossii. Institut zdorov'ya sem'i [Premature birth. Clinical
protocol. Federal state institution "Scientific center of
obstetrics, gynecology and Perinatology. V.I. Kulakova"
Ministry Of Health And Social Development Of Russia. IFH.]
2011. 29 p. [in Russian]

19. Sidel'nikova V.M., Sukhikh G.T. Nevynashivanie
beremennosti [Miscarriage] M. MIA, 2010. 536 p. [in
Russian]

20. Tolstopyatova M.A., Buslaeva G.A., Kozlov I.G. Rol'
retseptorov vrozhdennogo immuniteta v razvitii infektsionnoi
patologii u novorozhdennykh detei [The role of innate
immunity receptors in the development of infectious
diseases in newborns. Pediatriya [Pediatrics] 2009. Ne87.
pp.115- 120. [in Russian]

21. Fatkulin LF. [i dr] Kesarevo sechenie pri
nedonoshennoi  beremennosti [Caesarean section for
premature  pregnancy]. Akusherstvo i ginekologiya

[Obstetrics and gynecology]. 2009. Ne3. pp.46-48.

22. Khodzhaeva Z.S., Fedotovskaya O.l., Donnikov
A.E. Kliniko-anamnesticheskie osobennosti zhenshchin s
idiopaticheskimi prezhdevremennymi rodami na primere
slavyanskoi populyatsii [Clinical and anamnestic features
of women with idiopathic preterm birth on the example of
the Slavic population]. Akusherstvo | ginekologiya
[Obstetrics and gynecology]. 2014. Ne3. pp. 28-32. [in
Russian]

HukonaeBa AHHa CepreeBHa — MarucTpaHT 2-ro roga obyyenus no cneymansHocTn «MeguumHay, HAO «MeauumHckumin

yHuBepcutet Cemeiny, r. Cemeit, Pecnybnnka KasaxcTaH.

MoutoBbIn appec: Pecnybnnka Kasaxcrtan, 071400, r. Cemeit, yn. Abas, 103.

TenedroH: 87774778212,
E-mail: Avealokinanna@mail.ru


mailto:Avealokinanna@mail.ru

Hayka u 3apaBooxpanenne, 2019, 5 (T.21) O030p JMTEPaTYPHI

Received: 5 June 2019 / Accepted: 15 October 2019 / Published online; 30 October 2019
UDC 611.718.1+340.624+616-089.223

INTESTINAL MICROBIOME AND BILE ACIDS METABOLISM
IN PATIENTS WITH PRIMARY BILIARY CHOLANGITIS
USING MARE’S MILK

Maya S. Zhumabayeva, https://orcid.org/0000-0002-2632-6717
Gulmira S. Dossatayeval, https://orcid.org/0000-0003-4226-3741
Galiya M. Shaimardanova?, https://orcid.org/0000-0002-1414-8618
Larissa V. Kozina1, https://orcid.org/0000-0002-0581-6231

Viktor A. Tkachev?, https://orcid.org/0000-0003-4455-3427

1 Jsc "National Scientific Medical Center", Nur-Sultan, Republic of Kazakhstan;
2 NJSC "Medical University of Astana", Department of Propaedeutics of Internal Diseases,
Nur-Sultan, Republic of Kazakhstan.

Summary

Introduction. Primary biliary cholangitis (PBC), formerly known as primary biliary cirrhosis - is an uncommon disease
that affects mainly women and characterized by cholestasis, the presence of serum antimitochondrial antibodies (AMA)
chronic course with often progresses to the end-stage of liver disease (cirrhosis). The review presents the latest data on the
etiopathogenesis of autoimmune liver diseases, including the relationship between the metabolism of bile acids and intestinal
microbiome in PBC. Briefly covers the therapeutic approaches for modeling intestinal microbiome

Objectives. To present a review of current data on the pathogenesis of autoimmune liver diseases, the interaction of bile
acid metabolism and intestinal microbiome in PBC, as well as therapeutic approaches for correcting intestinal microbiota,
including diet changes and using mare's milk.

Search strategy: Search and analysis of scientific publications across the databases and web-resources PubMed,
CochranelLibrary, Medline, Embase, ResearchGate were performed. The depth of the search was 20 years, within 2000 - 2018,
including the latest publications as of 2019. The review included randomized and cohort studies reportsand systematic reviews.
Given the fact that PBC is a rare disease, and there are very few studies on mare's milk (2 publications, 2 ongoing studies), the
number of publications on the searched topic is limited. The references in all identified articles were also searched.Excluded:
case report format articles, summaries of reports, private messages and newspaper publications. A total of 71 publications were
analyzed, of which 41 are included in this review.There were excluded: case-report articles, summaries of reports, personal
messages and newspaper publications. A total of 109 publications were analyzed, of which 41 were included in this review.

Results. Bile acids are important signaling molecules involved in the regulation of lipid metabolism in the liver, glucose
and maintenance of metabolic and energy homeostasis. The results of multiple trials indicated interactions between the bile
and the intestinal microbiota and PBC. There is evidence that the microbiome may play a role in the pathogenesis of PBC. In
the absence of bile acids, the bile acid 7a-dehydroxylating bacterial population collapses.

Conclusion. Modulation of the microbiome by pre-/pro-and synbiotics can deliver significant positive hepatic effects
without much concern of major side-effects. In light of the search for safe, effective and convenient methods of treatment,
adding mare's milk to the treatment of PBC is the dietary approach with high potential for affecting the chain in the
pathogenesis of PBC through modeling the composition of the intestinal microbiome. In the presence of the treatment
complexity the clinical medicine obtains a remedy in the form of a natural product - mare's milk, the preventive, dietary, and
therapeutic effects of which are known for long.

Keywords: primary biliary cholangitis, bile acids, microbiome, mare's milk.

Pestome
KULWEYHbIA MUKPOBMOM U METABOJIU3M XENYHbIX KMUCHNOT
Y BOJibHbBIX NEPBUYHbBIM BUITUAPHBIM XONAHII'MTOM
NMPU NPUMEHEHUU KOBBIJIBEI'O MOJIOKA
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AkTyanbHOCTb. [lepBUyHbIi GunmapHbin xonaHrut (MBX), paHee M3BECTHBIA Kak MEPBWYHBIA OUNMAPHbIA LMPPO3,
ABNAETCH penkum 3abonesaHneM, KOTOPOE MopaxaeT rnaBHbIM 0DPa3OM KEHWWH M XapaKTepusyeTcs XOonectasoM,
XPOHMYECKUM  TEYEHUEM, OBHapyXeHUEM CheLMUYecknx aHTUMUTOXOHAPWanbHbIX aHTuTen (AMA) n  yacTbim
NpOrpeccupoBaHNeM [0 KOHEYHOW cTaaun 3abonesaHus neyeHu (LMppo3 neyeHn). B ob3ope npeactaeneHs! nocnegHue
[aHHble 00 aTvonaToreHe3e ayTOMMMYHbIX 3ab0rneBaHNi NeYeHN, B TOM YMCNe O B3aMMOCBSA3N MeTabonuama XenyHbix
KMCMOT M K1we4Horo mMukpobuoma npu MBX. KpaTko ocBelueHbl TepaneBTUYecKne Noaxoabl MOAENMPOBAHUS KULIEYHOTO
Mukpobroma

Llens. MpeacraButb 0630p COBPEMEHHBIX AaHHbIX O MATOreHe3e ayTOMMMYHHbIX 3ab0neBaHW MeveHu, B3amMOCBS3N
MeTabonmama XenyHblX KNCNOT W KuLeyHoro Mukpobuoma npu MBX, a Takke 0 TepaneBTUYECKUX NOAXodax KOppeKuuw
MWKPOBMOTbI KMLLEYHWKA, B TOM YUCHE C MOMOLLBH KOBbINLErO MOOKA.

CrpaTterusi noucka: npoBefeH MOUCK W aHamm3 HayuHbix nybnvkaumii B 6asax AgaHHbIX U web-pecypcax PubMed,
CochraneLibrary, Medline, Embase, ResearchGate no kntouyeBbiM croam. nybuna noucka coctasuna 20 net, ¢ 2000 no
2018 ropel, Bkmioyas nocnegHue nybnukauum 2019 r. B oB3op Gbinn BKNKOYEHbI OTY4ETbl O PAHAOMM3MPOBAHHBIX U
KOropTHbIX MCCcnenoBaHusax U 063opHble cratbi. C yyeTtom Toro, yto [BX oTHocuTCs K pedkum 3abonesaHusm, a
ucenenoBaHuin No Kobbinbemy MOFOKY KpalHe mano (2 nybnukauuw, 2 NpoAomKatoWMXCs MCCNefoBaHus), KONNYEeCTBO
nybnukaumin no WUCKOMOA Teme OrpaHuyeHo. Mayyanuch Takke UMTUpYEMbIE CCbIMKM B HaMAEHHbIX PEneBaHTHbIX
MCTOYHMKAX. MCKNioueHbl: cTaTbi chopmaTa «KeMC-penopT», pestomMe [OKNafoB, NUYHble COOOLIEHUS U raseTHble
nybnukauumm. Beero Bbino npoaHanuanposaHo 71 nybnukauuit, u3 Hux 41 nybnukaums BKOYEHb! B JaHHbIN 0630p.

PesynbTatbl: COrmacHo COBPEMEHHbIM MPEACTABMNEHNAM, KENMYHbIE KUCMOTbl SBMASKOTCA BaXHbIMU CHUrHambHLIMM
MOMEeKynami, y4acTBYIOLWMU B PETYNSLMA NUNUGHOTO 0BMEeHa B MeYeHM rioko3bl U nogaepkaHuy Metabonnyeckoro u
SHEPreTMYECKOr0 romeocTasa. PesynbTaTbl MHOTOYMCMEHHBIX WCTIbITAHWIA NOKa3anmu B3aMMOZEMCTBUE MEXOY XKEenybl U
KuweyHon Mukpobuotom u TBX. B oTcyTCTBME ENuHbIX KUCHOT nonynsiuns GakTepui, yyacTBylowmx B 7a-
LETVOPOKCUIIMPOBAHMM KEMYHBIX KUCTIOT, 3HAYUTENBHO CHIMKAETCS.

BbiBOAbI: MOAENMPOBAHME KLLIEYHOTO MUKPOBMOMA C MOMOLLBKD MpebuoTuKoB, NPOBUOTMKOB M CHBMOTMKOB Mpn MBX
MOXeT [aBaTb 3HAYNTENbHbIE NONOXUTENbHbIE 3PPEKTbI HA PyHKUMM NeveHn Be3 ocobbix nobouHbIX addekToB. B caete
nowcka 6e3onacHoro, 3GhdheKTUBHOIO M yIOBHOTO AOMOMHUTENBHOIO METOAA NEYeHNs KobbINbe MOMOKO NpUobpeTaeT BbICOKUN
noTeHuuan B nnaHe BO3AENCTBMS HA OOHO U3 3BeHbeB matoreHesa MBX nyTem MogenvpoBaHWs KOMMO3ULM KULLIEYHOTO
Mukpobroma. Ha choHe CNOXHOCTY NTeYeHnst KMHUYeCKast MeauuyHa npruobpeTaeT CpeaCcTBO B BIAE HATYPanbHOrO NPOAyKTa —
K0ObINbero Monoka, NPogUNaKTUIECkme, AMeTnIeckue, nevedHble dPGEKTsI KOTOPOro M3BECTHbI LABHO.

Knrouesbie crnoga: nepsudHbIl buuapHbIl XonaHaum, XenqHble KUCIomb!, MUKPOBUOM, KOBbITbe MOMTOKO.

TyniHpeme
BIPIHWINIK BUJNIUAPJIIbI XOJIAHI'UT AYPYbIHA WWANAbLIKKAH

HAYKACTAPAbIH CAYMAJ NAUOAJIAHY BAPbICbIHAAFbI
OT KbIWKbiJ1bl 2KOHE ILUEK MUKPOBUOM METABOJIN3MI
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O3ekriniri. bypbiH 6acTankbl Gunuapnsl LMppo3 fen atanatbiH GipiHLLinik Gunmapnbl XonaHrMT CUpek Ke3AeceTiH aypy
Gonbin Tabbinagsl.HerisiHeH oienaepre ocep eTin, xonectasbeH cunatTanagbl, Co3biNManbl arbiMaa ©Teai CoHgan — ak
aHTUMOHUTOXOHAPMAFA Kapcbl aHTuaeHenep (AMA) aHblkTanybiMeH cunattanagbl. Lonyga 6aybip ayToMMmMyHObl
aypynapblHblH 3T/OMNATOreHesi Typanbl, COHbIH ilWiHAe OGipiHWInik Gunnuapnbl XonaHrMT - e eT KblWKbINAAPbIHbIH
MeTabonuami MeH ek Mukpobuomackl apacbiHharbl 6alnaHbic Typanbl COHFbl MoMIMETTep KeNTipinreH. lwek
MWKpOBMOMaCckIH MOLENbAEYre apHanFaH TepanuaAnbIk TOCINAEpre KbiCKaLLa LOIY Xacanags!.

Makcatbl. baybipablH  ayTOMMMYHAbI  aypynapbiHblH NATOreHesi, oT  KbIWKbITbl MeTabommami  MeH  ilwek
MWKPOBMOMBIHBIH BipiHLWINK Gunnrapnbl XonaHruT - MeH GainaHbIChbl, COHbIMEH KaTap illeK MUKPOBWOTLI, OHbIH iLiHAe
caymanMeH emaeyzix eMaik Tocinaepi Typanbl arbIMaarbl ManiMeTTepre Loy xacay.

I3pey ctpaterusicbl: PubMed, CochraneLibrary, Medline, Embase, ResearchGate Be6-pecypcrapbiHaarbl FbifbIMy
XapusnaHbiMaapabl KinT ceagep OonbiHWa i3aey xoHe Tangay. I3gey Tepergairi 2000 xbingaH 2018 xbinFa geniH 20 xbin
Bongbl, OHbIH iwiHge 2019 Xbimbl WbhIKKaH COHFbI OacbinbiMpap. Lomyma paHmoMusauusinaHraH XoHe KOTOpTTbIK
3epTTeynep Typarbl €CENnTep XoHe Womny Makananapbl 6ongpl. BipiHwinik Gunnnapnbl XonaHruT - CMpeK Ke3meceTiH aypy
ekeHiH XoHe Oue CyTiHe KaTbICTbl 3€pTTeynephiH oTe a3 eKeHiH €CKepcek (2 apusanaHbiM, 2 3epTTey), KaKeTTi
TakbIpbINTarbl KapusnaHbiMZap caHbl LuekTeyni. AHblkTanFaH cintemenep TabbinFaH TWICTI Aepekke3dephe [ne
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KapacTbipbiabl. KamTbinmaraH: Makananap ¢opmatbiHaarbl Makananap, basHaamanapfbla KbiCKalla MasMyHbl, Keke
xabapnamanap xoHe raset bacbinbiMaapbl. bapnbirbl 71 xapusinaHbiMpa Tangay Xacangbl, OHbIH 41-i oCbl LonyFa
eHrisingi.

Hotuxenep: 3amaHayu TyxblpbiMaamanapra CoWKeC, eT KblWKbigapbl Oaybipgarbl, MMko3afarbl IMAMATEP
anMacyblH peTTeyre jXoHe MeTabomnvKamnblk oHE SHEepreTMkanblk rOMeocTasdbl KOMAayra KaTbiCaTbiH MaHbI3Abl
curHangblk Mmonekynanap Gonbin Tabbinagbl. KenTereH CbiHaKTapAblH HaTWXenepi eT MeH ek MukpobuoTtackl MeH
OipiHwinik Gunnuapnbl XonaHrUT — apacblHharbl e3apa opekeTTECYAi KepceTTi. OT Kbllkblgapbl 6onvaraH kesge et
KbILUKbIAAPbIHbIH 70-AETVOPOKCUIAEHYIHE KaTbicaTbiH BakTepusanapabiH caHbl aiTapnbikTan asasgb!.

KopbITbIHAbI: ek MUKpoBUOMAChIH NPedUoTUKTEP, NPOBMOTUKTEP XoHe CUHOWOTMKTEPAiH KeMeriMeH OipiHLinik
funnuapnbl XonaHr1T keMeriMeH MOAenbeY Kes-KemnreH apHaiibl XaHama aCeprepiHcis bayblp KbI3MeTiHe aiTaprbIKTal OH
ocepiH Turisedi. Kayincia, TMimai koHe bIHFaMNbl KOCbIMIIA SAICTi i3gey asfchbliHAa CyT ek MUKpobuom KypambiH
MoZenbaey apkbinbl GipiHWinik Gunnuapnel xonaHruT natoreHesiHaeri GainaHbicTapably GipiHe ocep €Ty TyprbICbIHaH
yNKeH oneyeTtke ve 6onagbl. Emaeyain Kypaeniniri asacblHoa KNMHUKaNbIK MeuLmMHa angbiH-any, AUeTanbik XoHe emaik
acepi bypbiHHaH Genrini 6onraH Tabusn CyT — caymanmeH emaeyai yCoiHagbl.

Heziz2i co30ep: bipiHwinik em xondapbi XonaHaum, em xbIlUKbUI, MUKPOBUOM, caymar.
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Introduction relationship that can evolve over time. The typically
A medical care data analysis shows that autoimmune  symbiotic relationship between the two can become
diseases and their treatment are considered as the complex  pathogenic. The liver receives a significant amount of its
problem of modern medicine. The severe course of the  blood supply from the splanchnic circulation, and thus is
disease, treatment failure in most cases, and an  exposed to bacteria and bacterial products from the
unfavorable prognosis put these diseases among the most  intestinal microbiome. Reduced bile acids levels in the gut
urgent problems of modern medicine. According to WHO,  are associated with  bacterial  overgrowth and
an increase in morbidity and mortality due to autoimmune  inflammation. This review will focus on the role of the
diseases has been observed in the world in recent decades. microbiome and bile acids in the development of PBC and
Autoimmune liver diseases such as autoimmune  one of the therapeutic approaches to modulate the
hepatitis (AIH), primary biliary cholangitis (PBC) and  microbiome - bile acid axis through dietary product —
primary sclerosing cholangitis (PSC)) considered as  mare's milk.
complex problems. PBC, formerly known as primary biliary Overview of the pathogenesis
cirrhosis - is a rare disease that affects mainly women. This It is currently known that the disease develops as a
ubiquitous autoimmune liver disease is characterized by  result of infections that cause immune system disorders in
cholestasis, the presence of serum antimitochondrial (AMA)  hereditarily predisposed individuals when so-called immune
or specific antinuclear antibodies (ANA) and a histological ~ complexes (from antibodies, viruses, etc.) are formed and
picture of chronic non-purulent granulomatous lymphocytic ~ deposited in tissues and lead to tissue damage.
inflammation of the small bile ducts [1]. PBC has a chronic The causes of autoimmune diseases are not fully
course and often progresses to the end-stage of liver  explained [7,13]. In addition to the immune system, a
disease (cirrhosis) with its complications, such as portal  hereditary predisposition, environmental factors (stress,
hypertension, liver failure, hepatic encephalopathy [7,13,3]. malnutrition, UVD, etc.), as well as hormonal levels, play its
The treatment goal is to prevent the terminal stage of  role in these diseases development, as long as the women
liver cirrhosis and relieve concomitant symptoms.  are more susceptible to autoimmune diseases. If several
Conventional drug therapy aims to slow the progression of ~ organs or systems were involved in the process, then such
the disease and includes both drugs approved for use  diseases called "systematic" autoimmune diseases.
according to the indications (ursodeoxycholic (UDCA) and There is likely a complex sequence of events that occur
obeticholic acids (OCA)) and those used beyond approved in the developments of autoimmune liver diseases [3]. A
indications (fibrotic acid derivatives, budesonide) [7,  genetic predisposition to auto-immunity in combination with
13].The human enteric microbiome is highly complex and  exposure to environmental triggers (Table 1) leads to the
has more than 150 times more genes within it than its  development of CD4 T helper cells which are activated to
host. The host and the microbiome have a commensurate  recognize auto-antigens.
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Table 1. Environmental Risk Factors associated with
development of autoimmune liver injury.

Factors associated with the

disease
Autoimmune hepatitis  |Nitrofurantoin;
Minocycline;
Hepatitis A infection;
Primary biliary cirrhosis |Smoking; HRT;
Frequent urinary infections;
Nail varnish; Hair dye;

Cholestasis of pregnancy;
Industrial waste sites;
Paracetamol use;

Inflammatory bowel disease;
Smoking (protective);  Coffee;
Hormonal contraception; Diet

Primary Sclerosing
cholangitis

This can lead to a variety of immune responses, all of
which can lead to tissue damage; the Th1 response
involving IL-2 in the differentiation of CD8 cytotoxic T cells
and macrophages; the Th17 response involving IL-17 and
IL-23; the Th2 response involving IL-4, IL-10 and IL-13 as
well as differentiation of B cells into plasma cells resulting in
immunoglobulin  production as well as activation of
monocytes and Natural Killer (NK) cells;

Defective cell homeostasis results in increased cell
senescence and defective apoptosis. Decreased numbers
of circulating Tregs affects all of these pathways [3].

A combination of these immune responses leads to
tissue injury, although it is not certain exactly what factors
are involved in the development of biliary or hepatic-
predominant disease (Figure 1).

Figure 1. Overview of the pathogenesis of autoimmune liver disease [21].
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Metabolism of the bile acids by the gut microbiota

The intestinal microbiome plays an important role in the
etiopathogenesis of PBC by regulating metabolism and
immune responses. Bile acids are important molecules
involved in the regulation of metabolismof lipids in the liver,
glucose and maintenance of metabolic and energy
homeostasis. Enterohepatic circulation of bile acids is
central to the absorption of nutrients and their metabolic
regulation. The research results indicate the relationship of
bile acids, intestinal microbiome and liver diseases. A
disturbance of the metabolism of bile acids is associated
with the development of non-alcoholic fatty liver disease,
diabetes, hepatic encephalopathy and cholestatic diseases.
[6, 23, 10, 24,7, 4,19, 10,11].

Intestinal microbial enzymes contribute significantly to
the metabolism of bile acids through deconjugation and
dehydroxylation reaction with the formation of unconjugated

()
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bile acids and secondary bile acids [6, 23, 10, 24, 7, 4, 19,
10]. These microbial enzymes (which include bile salt
hydrolase (BSH) and bile acid-inducible enzymes (BAl)) are
important for bile acids homeostasis.The study of the
interaction between bile acids and gut microbiota in the
context of liver disease is essential because the human liver
is the only organ in the body that produces all 14 enzymes
required for de novo synthesis of the primary bile acids [8,
27].

The main function of bile acids is to assist the
absorption of dietary lipids and lipid-soluble nutrients.
However, they are now recognized as signalling molecules
through activation of receptors like farnesoid X receptor
(FXR) or G protein-coupled receptor (TGR5). Therefore,
they may modulate lipid, glucose, energy and drug
metabolisms as well as their own biosynthesis [22, 23]. The
part of the bile acids that escape the enterohepatic
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circulation (200 to 800 mg daily in humans) passes into the
colon where they undergo bacterial metabolism. These
bacterial conversions appear very early in life as 16
different bile acids were identified in meconium [22, 24].
The main bile salt conversions in the human gut include

deconjugation, oxidation and epimerization of hydroxyl
groups at C3, C7 and C12, 7-dehydroxylation, esterification
and desulfation (Table 2) [30, 27] and lead to the presence
of over 20 different secondary bile acids in adult human
feces.

Table 2.

Bacterial genera of the gut microbiota involved in bile acids metabolism [22].

Reactions Bacterial genera

Deconjugation Bacteroides, Bifidobacterium, Clostridium, Lactobacillus, Listeria

Oxidation and epimerization |Bacteroides, Clostridium, Escherichia, Egghertella, Eubacterium, Peptostreptococcus, Ruminococcus
7-dehydroxylation Clostridium, Eubacterium

Esterification Bacteroides, Eubacterium, Lactobacillus

Desulfatation Clostridium, Fusobacterium, Peptococcus, Pseudomonas

The current publication by Kakiyama et al. (2013)
provides interesting data in which dysbiosis is occurring in
patients with cirrhosis in part due to low bile acid input into
the gut [27, 28]. This data suggests that in the absence of
bile acids, the bile acid 7a-dehydroxylating bacterial
population collapses. Two observations point to this
conclusion. First, total bile acids in feces of patients with
advanced cirrhosis decreased roughly 5-fold and the ratios
of deoxycholic acid/ cholic acid (DCA/CA) and
lithocholic/chenodeoxycholic acid (LCA/CDCA) decreased
significantly. Second, there is a significant positive
correlation between the presence of members of the
Clostridium cluster XIVa and DCA and LCA concentration.
Members of Clostridium cluster XIVa, which includes the
bile acid 7a-dehydroxylating bacteria, decrease in the
intestines as cirrhosis severity advanced. Taken together,
these data show a direct relationship between the bile acid
pool size and the relative abundance of Clostridium cluster
XlVa [18, 21].

There are several studies about the gut microbiome in
patients with PBC are worth reviewing.In the trial by Tang et
al, 37 patients were followed over time to investigate the
effect of UDCA-treatment on the microbiome. Similar to
PSC, the gut microbiome in PBC patients is characterized
by reduced bacterial alpha diversity, and large differences
in beta diversity and several genera, including
Haemophilus, Veillonella and Streptococcus. Interestingly,
several genera, including Haemophilus and Streptococcus,
were affected by UDCA treatment in the followup cohort. In
addition, Veillonella abundance was reduced after treatment
in patients with an adequate UDCA-response, while
Veillonella increased during UDCA treatment in patients
with an inadequate response [36]. This could suggest that
microbial markers (like e.g., Veillonella abundance) could
be used as potential therapeutic or prognostic biomarkers,
but this would have to be investigated in dedicated trials
and validated in the future [39].

Several of the findings by Tang et al replicate results
from an earlier study (Lv L-X, Fang D-Q, Shi D, et al.) of the
microbiome in 42 early-stage PBC patients, which also
showed that several genera depleted in the gut of PBC
patients were negatively associated with markers of liver
injury and inflammation [37]. In addition, Veillonella has also
been reported to be increased in the salivary microbiome of
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both PBC (n = 39) and autoimmune hepatitis (AIH, n = 17)
patients, and correlated positively with IL-1B, IL-8 and
immunoglobulin A [1].

Overall, it is probably reasonable to conclude that there
are major alterations of the gut microbiome of patients with
cholestatic liver diseases. Both conditions (PSC and PBC)
show enrichment of specific taxa, e.g. Streptococcus,
Haemophilus and Veillonella [39].

Therapeutic approaches to modulation of the
microbiota

The gut microbiome can be modulated in different ways
and targeting intestinal dysbiosis has been investigated as
a way to cure liver disease. Therapeutic approaches can be
divided into antibiotics, pre-/pro-/synbiotics, dietary changes
and fecal microbial transplantation (Table 3) [29]. Prebiotics
are nondigestible carbohydrates that promote beneficial
changes in the activity and composition of gastrointestinal
microflora. Probiotics are living microorganisms (bacteria,
fungi) that present a health benefit for the host. Synbiotics
contain both prebiotics and probiotics [15, 31, 14]

Absorbable antibiotics should not be used to target the
microbiome, whereas non-absorbable antibiotics, e.g.
rifaximin are well suited to do so but most likely exert many
effects independent from their bactericidal action. In most
cases, absorbable antibiotics cause a lasting disruption to
the composition of the gut microbiota, which then opens the
doors to antibiotic resistance, as well as fungal and
pathogen overgrowth (e.g. Clostridium difficile) with
increased risk of morbidity and mortality [33].

Therefore, the use of pre-, pro- and/or synbiotics has
long been advocated. Currently more than 500 clinical trials
are registered at nih.gov., clearly underlining the interest in
this field [29].

Many years ago, prebiotics, such as inulin, were
shown to reduce hepatic lipogenesis and serum
triglycerides in  humans [12] attributable to their
fermentation by gut microbiota and the associated
increase in short chain fatty acids, such as propionate in
the colon and portal vein [16].

Modulation of the microbiome by pre-/pro-and
synbiotics can deliver significant beneficial hepatic effects
without much concern of major side-effects. In contrast, the
safety and efficacy of fecal microbial transplantation, or
adsorbents, are less clear [29].
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Table 3.
Potential therapies for dysbiosis [15, 31].
Therapy Effect on intestinal microbiota Examples
Prebiotic Complex carbohydrates; digested by colonic | Fructo-oligosaccharide (FOS) Galacto-
microbes to form short-chain fatty acids and oligosaccharide (GOS) Lactulose
lactate, which stimulate the growth of
beneficial bacteria Inulin
Probiotic Living microorganisms that confer a health Lactobacillus GG (LGG) Lactobacillus casei
benefit on their host through antimicrobial Lactobacillus plantarum Lactobacillus
effects, enhancement of mucosal barrier johnsonii Bifidobacterium lactis
integrity, and immunomodulation Saccharomyces boulardii VSL#3
Synbiotic Contain prebiotic and probiotic; augment the | Bifidobacterium p FOS Protexin
activity and prolong the survival of potentially
beneficial probiotics Lactobacillus p inulin
Antibiotic Antimicrobial effects; changes in bacterial Rifaximin Norfloxacin Neomycin
populations and composition; alterations in Metronidazole
bacterial metabolic function and virulence
Fecal microbiota Colonization resistance (limiting the
transplant colonization of pathogens); modulation of
bacterial metabolic function
Dietary changes Contribution to a higher microbial diversity A diet rich in fermented milk, vegetables,
cereals, coffee, and tea

A diet rich in fermented milk, vegetables, cereals,
coffee, and tea contributes to a higher microbial diversity in
patients with cirrhosis [5].

In light of the search for safe, effective and convenient
methods of treatment, mare's milk acquires a high potential
for affecting the chain in the pathogenesis of PBC through
modeling the composition of the intestinal microbiome.

Mare's milk — new opportunities

Mare's milk contains about 40 biological components
necessary for the human body: amino acids, fats, enzymes
(lysozyme, amylase), micro-elements (calcium, sodium,
potassium, phosphorus, iron, magnesium, copper, iodine,
sulfur, cobalt, zinc, bromine) and vitamins (A, C, B1, B2, B6,
B12, E, H, PP, beta-carotene, folic acid) in optimally
balanced proportions. A high percentage of nutrients,
including vitamins, amino acids, promote
immunomodulation, increasing the adaptogenic properties
of the body [12]. Valiev A. (2001) demonstrated the effect of
essential fatty acids of mare’s milk on immunocompetent
cells and non-specific resistance after 6 weeks from the
start of mare’s milk inclusion into the diet[13]. The main
immunoglobulin in mare's milk is the secretory IgA [14].
Human and mare's secretory IgA’s homology was
previously demonstrated by cross-reactions using human
anti-lgA antiserum. mare's milk has a powerful detoxification
effect, mare's microflora mutagens action, replenishes
essential nutrients complex and removes toxins from the
body. Mik has a certain degree of antimicrobial effect
against opportunistic and pathogenic fungi, bacteria and
viruses due to its own microflora [14,2,16]. mare's milk is
rich for active substances, natural enzymes that help
regulate the intestinal flora, limit the growth of unwanted
bacteria and increase the growth of bifidobacteria and lactic
acid bacteria. Besides this, mare’s milk composition
provides with immunoglobulins A, M, and G, which act as
potentially pathogenic microorganisms marker, so eases the
protection task [14]. High antimicrobial activity of mare's
milk is associated with lysozymes, immunoglobulins,
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lactoperoxidase, and lactoferrin. When ingested in the
digestive tract, lysozyme has a strong normalizing effect on
the composition of the microbial flora of the mouth and
intestines. Breast milk’s lysozyme is 100 times more active
than cow's milk lysozymes. It not only inhibits the growth of
pathogenic flora but also promotes the growth of bifidoflora
in the intestines of infants.

The chemical profile of mare's milk is well described
[12,16]. Significant quantitative differences were observed
between mare's milk, cow's and human mik. These
differences include a higher fat and lactose content, but less
protein and minerals in mare's milk compared to cow's.
However, its protein, sugar and mineral content is similar to
human milk, which makes its use as an infant formula more
attractive compared to a cow's milk [16]. Mare's milk has a
lower concentration of casein than cattle milk but contains
twice as much serum. Although the chemical composition of
mare's milk is widely available, it is little known of the mare's
milk compounds biological activity [16].

The main antimicrobial activity of mare's milk is
associated with the serum fraction. Indeed, some
components such as lysozyme immunoglobulins,
lactoperoxidase, and lactoferrinare well known for their
significant antimicrobial effect [16].

Other components, such as complex oligosaccharides
can prevent the adhesion of pathogens to the intestinal
mucosa and digested only by specific bacteria, such as
lactobacilli or bifidobacteria which gives them prebiotic
properties. The prebiotic property of Lactobacillus pentosus
MMP4 in vivo isolated from mare's milk is described. The
ability to inhibit clinically pathogenic microorganisms such
as Staphylococcus aureus, Escherichia coli, Klebsiella
pneumoniae and Salmonella has been identified [9].

Salmonella enterica serovar Typhimurium (Salmonella
typhimurium) is the main food pathogen and is the most
common salmonella serovar in Europe along with Enteritidis
serovar. The antimicrobial activity of Lactobacillus
rhamnosus strains isolated from mare's milk, growth
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inhibition of Salmonella typhimurium LT-2, Shigella sonnei,
Listeria monocytogenes and Escherichia coli O 157 with
comparable levels of ampicillin were evaluated, which
indicates a favorable aspect of the FSMM15 strain as
probiotic strain [2,16].

Clinical trials of using mare's milk are presented to a
lesser extent. The effect of the use of mare's milk on the
severity of atopic dermatitis, intestinal microbiome and
immunological parameters in patients with atopic dermatitis
is described: the SCORAD index decreased by 30%, the
level of hbifidobacteria increased from 4.6% to 11.9%,
immunological parameters, with the exception of C- reactive
protein has not changed [18].

The Pubmed database contains research data that
shows the efficiency and safety of mare's milk for patients
with inflammatory bowel diseases [19,28]. Several other
clinical trials in Kazakhstan are currently being conducted
on the effectiveness of mare's milk for patients with
psoriasis (NCT03594877), non-alcoholic fatty liver disease
(NCT03664596).

The ongoing clinical study (NCT03665519) aims to
increase the effectiveness of PBC therapy targeting on the
therapeutic approaches to modulate the microbiome - bile
acid axis through dietary product — mare's milk. In the
presence of the treatment complexity, the clinical medicine
obtains a remedy in form of a natural product - mare's milk,
the preventive, dietary, and therapeutic effects of which are
known for long.

Conclusion

There are complex interactions between the liver, bile
acids and the gut microbiome. Bile acid pool size has
recently been shown to be a function of microbial
metabolism of bile acids in the intestines. Recent studies
have shown potential mechanisms explaining how
alterations in the microbiome affect bile acid pool size and
composition.

As we enter the era of personalized medicine it will be
important to consider the role of microbiota composition in
determining individual efficacy and safety of several drugs
[26]. A better understanding of the host-microbial
interactions in cholestatic diseases may therefore greatly
improve clinical care in these conditions.

Modulation of the microbiome by pre-/pro-and
synbiotics, diet changes can deliver significant beneficial
hepatic effects without much concern of major side-effects.

The use of mare's milk in human consumption is not
new, despite it being concentrated in certain regions of the
world (especially Central Asia), where it is mainly consumed
in the form of kumys. However, scientific discoveries about
compositional characteristics have induced interest in
mare's milk in other countries of the world [17]. Aspects that
deserve to be highlighted and which support
recommendations for using mare's milk in human daily
ration are its similarity to human milk, high test qualities, the
richness in probiotics, the balance between casein and
whey proteins, the presence of bioactive compounds and
the nutritional quality of the lipid fraction. In fact, the results
obtained in studies have proven the functionality of this milk
as a food and suggest that itsinclusion into human diets can
bring several beneficial effects to health[41].

Thus, adding mare's milk to the treatment options of
PBC is the dietary approach with high potential for affecting
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the chain in the pathogenesis of PBC through modeling the
composition of the intestinal microbiome.
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Pestome

HecmoTps Ha TO, 4TO YpoBeHb 3aboneBaeMoCcTn Ty6epkyne3oM CHUKaeTCa C KaxabiM rogom B KasaxcraHe, Wwupokoe
pacnpocTpaHeHne NekapcTBEHHO-YCTOMUMBOMO Tybepkynesa cTaBut noa yrposy Gopeby npotus TyGepkynesa. Mo AaHHbIM
pasnunyHbIX uccneposanuii, reHotun W-Beijing M.tuberculosis accounmpoBaH ¢ NIeKapCTBEHHOM YCTONYMBOCTBIO U BbI3biBAET
Bonee Taxenble hopmbl Ty6epkynesa. Liens paboTbi: oueHka cnektpa MyTauui B reHe katG, npomoTopHbIx obnactsax fabG-
inhA, oxyR-ahpC v rpoB oTBevalowmx 3a nekapcTBEeHHyI0 yCToNuMBOCTb M. tuberculosis K U3oHWasuay u pudamnuuuHy u
onpegeneHne  reHeTuyecknx  cemencte 103 MynNbTUPESUCTEHTHBIX  KNMWHMYeCkux — u3onsatoB  M.tuberculosis
pacnpocTpaHeHHblx B KasaxcTaHe no metogy CaHrepa W ChOAMrOTUNMPOBAHMIO, CcOOTBETCTBEHHO. Cpean 103
MyMbTUPE3NCTEHTHBIX WTaMMoB M.tuberculosis B KasaxcTaHe npeobnagana mytauus B 531 kopoHe Ser—Leu rpoB reHa
(87,4%) v B 315 kopoHe Ser—Thr katG reHa (97%) obycnaBnuBaroLmx yCTONYMBOCTb K pUaMnuLMHY U U30HMa3NaY,
cooteeTcTBeHHO. bonee 80% wrammos M.tuberculosis ¢ MHOXECTBEHHON NEKAPCTBEHHOW YCTONYMBOCTLIO Bbin OTHECEHI
k Hanbonee BMPYNEHTHOMY W LUMPOKO pacnpocTpaHeHHOMY B Mupe reHoTuny Beijing. Takum oBpa3om, Wwrammebl cemeiicTsa
Beijing M.tuberculosis SBNSOTCS JOMUHUPYIOLLMMU CPEaN MyNbTUPE3UCTEHTHBIX U NEKapCTBEHHO-YCTOMYMBLIX LUITAMMOB B
KasaxcraHe.

Kntoyesnbie crnosa: mybepkyrnes, cnonueomunuposaHue, MHOXeCMeeHHas NekapcmeeHHas ycmouUyusocme.
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In spite of that the rate of tuberculosis is decreasing every year in Kazakhstan wide distribution of drug-resistant
tuberculosis threatens tuberculosis control. According to various studies, M.tuberculosis W-Beijing genotype is associated
with drug resistance and more severe forms of tuberculosis. Aim of the study: estimation of mutations spectrum in katG,
fabG-inhA, oxyR-ahpC and rpoB responsible for drug resistance of M. tuberculosis to isoniazid and rifampicin, and
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determination of genetic families of 103 multidrug resistant clinical isolates of M.tuberculosis spread in Kazakhstan by
Sanger method and spoligotyping, respectively. Among 103 multidrug resistant strains in Kazakhstan mutations at 531
codon Ser—lLeu of rpoB gene (87,4%) and at 315 codon Ser—Thr of katG gene (97%) responsible for resistance to
rifampicin and izoniazid respectively were prevailed. More than 80% of multidrug resistant M.tuberculosis strains were
referred to Beijing genotype, the most virulent and widely spread genotype in the world. M. tuberculosis Beijing family strains
prevail among multidrug and drug resistant strains in Kazakhstan.

Key words: tuberculosis, spoligotyping, multidrug resistance.

Tyvingeme
KA3SAKCTAH TEPPUTOPUACBIHOA TAPAJITAH
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KasakctaHga Tybepkynes aypybiHbIH KOPCETKILTEPi XbiNAaH Xblfa TOMEHAeyiHe KapamacTaH, fopire Tesimgi
Tyb6epkynesgiH keH, Tapanybl Tybepkynesre Kapcbl Kypecke kayin TeHgipyae. ©Op Typni 3epTTeynep ManiMeTTepiHe calikec
W-Beijing M.tuberculosis reHoTuni gopinik Tesimainik neH TybepkynesdiH ayblp hopmanapbiMeH accoupauusnaHFaH.
YKyMbICTbIH MaKcaTbl: M30HWa3na neH pudbamnuumHre M.tuberculosis popinik Te3iMainiriH aHbIKTaNTLIH katG reHi, fabG-
inhA, oxyR-ahpC npoMoTopnblK aiMaKkTapbl MeH rpoB reHiHaeri Mytauusinap CrnekTpiH, xoHe 103 MynbTUPe3WUCTeHTTi
M.tuberculosis KnHVKanbIK N30NATTapPbIHbIH, FeHETUKANbIK TYKbIMAACTapbIH CalikeciHe CaHrep afici MeH CnonuroTunTey
apicimeH baranay xoHe aHbikTay. KasakctaHgarbl 103 kenTik aopire Tesimai M.tuberculosis WTammaapbiHbIH apacbiHaa
COMKECIHLIE pyUthaMnULMH MEH W30HMa3uaKe TO3IMAINIKTI aHbIKTalTbIH rpoB reHiHiH 531 kogoHbIHAaFLI MyTauust Ser—Leu
(87,4%) xoHe katG reHiHiH 315 kopoHbiHAarFbl MyTauus Ser—Thr (97%) Bacbimabinbik kepceTTi. KenTik gapire Tesimai
M.tuberculosis wrammaapbiHbiH, 80% kebi eH BUPYNeHTTi, AyHWeXy3iHae KeH, TapanfaH Beijing reHoTwniHe xaTaTbiHb
aHbIkTangpl. Beijing M.tuberculosis TyKsIMaachiHbIH, WTaMmaapsl Kasakcranaa tapanfaH MynsTUPE3WUCTEHTTI XoHe fapire
TesiMai Wwrammaap apacbiHaa 6acbiM.

TytiH ce3dep: mybepkynes, cnonuzomunmey, kenmik 0opiee mesimoini.
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BeepeHue Tb n 1,7 munnuoHos cmepten [WHO, 2018; WHO, 2017].

B Hactosiee Bpemsi Tybepkyne3 (Tb), Bbi3biBaeMblii  YpoBeHb 3a00NeBaeMOCTM CHUKAETCS C KaXablM rogom,
wrammamu Mycobacterium tuberculosis BCe elle OCTaeTcd  OfHaKo, LUMPOKOE  pacnpocTpaHeHWe  nekapcTBEHHO-
BaXHOW rnobanbHOM npobnemoi 3apaBoOXpaHeHus B YCTOMYMBOrO TB, 0CODEHHO MynbTUPE3NCTEHTHOrO unn Th
Mupe. HecmoTpst Ha achhekTUBHYO Cxemy neveHus B 2017 ¢ MHOXECTBEHHOW NeKapCTBEHHOM ycToiumBocTbr (MITY-
rogy B Mupe Obino 3apeructpupoBaHo 10 munnmoHoB  Th), accouMMpOBaHHOTO C YCTOAYMBOCTBKD K OCHOBHBIM
HOBbIX CryyaeB Tb u 1,6 MUNIMOHOB CMepTel Cpeau  NpOTWBOTYDEpKynesHbiM Mpenapatam NepBoro psga -
BonbHbIX TB, 4TO MeHblle No cpaBHeHWto ¢ 2016r., koraa  M30HWa3May W pudamnuuMHy CTaBMT nod yrposy 6GopbOy
Bbino 3apeructpuposaHo 10,4 MUNAMOHOB HOBbIX CryyaeB  mpoTuB Tybepkynesa. [pobrema Tybepkynesa ocTaetcs
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akTyaneHoi u B KasaxctaHe. lNo aaHHbIM HaunoHanbHoro
Hay4HOro LeHTpa (Tu3nonynbMoHonorum (r. Anmartbl) B
2017 r. nokasatenu 3aboneBaeMoCT W CMEPTHOCTM OT
Tybepkynesa B KasaxcraHe coctasunm 52,2 n 3,0 cnyyaes
Ha 100 000 HaceneHus1, cooTBeTCTBEHHO [Ministry of Health
of the Republic of Kazakhstan, 2018]. CornacHo gaHHbIM
BO3, KasaxctaH BxoguT B TpugLaTKy CTpaH C BbICOKMMU
nokasatensamu MIY-TB B mupe [WHO, 2018].

C noMoLLbio METOZ0B rEHOTUNMPOBAHUS OMPeAEneHb! 1
KnaccuuumpoBaHbl 7 OCHOBHbIX TEHETUYECKUX MNUHUIA
MukoBakTepuin  TyBepkynesa, Cpeau KOTOPbIX B Hallem
peroHe npeobnanatoT nuHus 2 (BoctouHo-Asnatckas) 1 4
(EBpo-AmepukaHckas), BKIt0YatoLLme MHOXECTBO
reHeTuyeckux cemencts M.tuberculosis Takux kak Beijing,
Haarlem, CAS (Central Asian strain), LAM (Latin American
Mediterranean) u gpyrve. PesynbTaThl reHOTUNMPOBAHMS
rnokasanu, 4T0 B pasnuyHbIX reorpaduyecknx pernoHax
pacnpoCTpaHeHbl  pasHble  FeHOTUMbl € pasHbIMU
xapaktepuctukamu [Ramazanzadeh et.al., 2014]. Moatomy
HeobXxoaMMO 3HaTb NPUPOAY NEKAPCTBEHHON YCTOMYNBOCTH
MukoBakTepuin  TyDepkynesa,  UMPKYNMPYIOLWMX  Ha
TEPPUTOPUM  ONPEAENEHHOro reorpauyeckoro peruoHa.
OpHMM 13 camblX LIMPOKO PacnpOCTPAHEHHbIX TEHOTUMOB
ABMIAETCA KUTANCKM reHoTun Beijing. 3T0T reHotun yacto
BCTpeyaeTcss B A3MaTCKMX CTpaHax, HO B NOcCneaHeee
BPEMS PacnpoCTPaHAETCS Ha MHOMX KOHTMHEHTax mupa.
l'eHoTMn mpeobrnagaeT Cpeau MonogbIX WHAMBWAYYMOB M
accoummMpoBaH  C  NEKapCTBEHHOW  YCTOMYMBOCTBHO
[European Concerned Action on New Generation Genetic
Markers and Techniques for the Epidemiology and Control
of  Tuberculosis, 2006]. Tawkke  MonekynspHo-
3NUAEMUONOrMYeckne  UCCNeoBaHUs  nokasanu, — 4To
wTamMmbl reHoTvna Beijing M.tuberculosis Bbi3biBatoT bonee
Tspkenble hopmbl Tybepkynesa n B GOMbLUMHCTBE Cryyaes
NPUBOAAT K Heydadye neyvyeHns no CPaBHEHWO C ApYyrMu
wrammamu [Mathuria et.al., 2016].

B HacTosiwee Bpemsi cyulectsyeT 6onee 10 meTomoB
reHOTUNMPOBAHMS. MIRU-VNTR (Mycobacterial
Interspersed Repetitive Units-Variable Number Tandem
Repeats) aHamu3 #  CnOMMUrOTUNMPOBaHME — SBMAKOTCS
Hambonee WAPOKO  MCMONb3yeMbIMM MeTogaMu
reHOTUNMPOBAHMS M.tuberculosis, Tak KaK
LVCKPUMUHUPYHOLLAS cNOCOBHOCTL AAHHBLIX METOLOB, MOYTH
Takas xe, kak u y 3onotoro craHgapta /S6110-RFLP
TUNUPOBAHWS.

Pudamnuumi B kauectBe MpoTMBOTYOEPKYNE3HOrO
npenaparta ObIn BrepBble Ucnonb3osaH B 1972 r. Mpenapat
NMeeT BbICOKOe OakTepuumpHoe AeiicTBue. Pudbamnuumt
UHrMbupyet anoxraymo M-PHK [Nguyen et.al., 2016], u B
BonblnHCTBE cny4yaes pudaMnULMH-yCTONYMBLIE
MWKODAKTEPUIN HakannMBaKT MyTaLuK acCOLMMPOBaHHbIE C
NeKapCTBEHHON YCTOMYMBOCTBI) B CTPYKTYPHOM PEruMOHe
rpoB  reHa,  KoTOpbIM  koaupyeT  [B-cybeamHuuy
GakTepuansHon PHK-nonumepasbl, B 4acTHOCTW B Tak
HasbiBaemom RRDR  (rifampicin  resistance-determining
region) pervoHe mexay komoHamu 507-533. Cpeam Bcex
pUthamMIULMH-YCTONYMBBIX U30NATOB MyTaLmun B rpoB reHe
Obinn HaigeHbl B 95% cnydyaes [Prim et.al., 2015; Myo
etal, 2018]. W3oHuasmpg sBNsSeTCS NPONeKapCTBOM,
aKTMBMpyeTcs hepmeHTOM KaTanasbl-nepokcuaassl (katG),
KOTOpbIN  KogupyeTcsi reHoMm katG  aons  cosganus
HukotuHun-HALL  npopykta  [Zhang  etal,  1992).
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AKTMBMPOBAHHbLIN KOMMEKC CBSA3LIBAETCA C PEAyKTa3omn
Bernka nepeHocunka eHoun-aumuna (inhA) u wHrMbupyet
CuHTE3 MuKonesoi kucrnoTel [Zhang et.al., 1992]. 50-95%
M30HMA3NO-YCTONYMBBLIX ~ M30MATOB  MMEKT  MUCCEHC
myTauuio B 315 kogoHe katG reHa (S315T) [Miotto et.al.,
2018; Chin et.al., 2018]. HykneotnaHas 3ameHa C-15T B
NPOMOTOPHOM pernoHe fabG-inhA NpuBOAMUT K NOBbILLEHHON
akcnpeccun  inhA - u sBngeTca  BTOpo  Hambonee
pacnpoCTpaHEHHOW  MyTauuen  cpean  W30HMA3Wa-
YCTONUMBLIX 00pa3sLoB, [aHHas HykneoTMaHas 3ameHa
Obina HanaeHa y 6-43% W30HWA3MA-yCTONYMBBIX U30MATOB
[Zhang et.al., 2009; Rattan et.al., 1998; Ahmad et.al., 2009;
Sreevatsan et.al., 1997]. Takke B 10-18% cnyyaes bbinu
HangeHbl MyTauuW B npomoTopHoi obnactu oxyR-ahpC.
leH ahpC kopupyeT ankun-rugponepokcus pesykTasy,

KoTopass ~ BOBMEYEHA B KIETOYHYI  PErynsuuio
okcupatmeHoro ctpecca [Jagielski etal, 2014; Liu etal.,
2018].

Llenb paHHOro wuccrnepgoBaHMA: OueHka CrekTpa
MyTauuil B TreHax, OTBEYAlOWMX 3a IIEKAPCTBEHHYIO
ycTonumBocte  M.tuberculosis K u3oHMasugy M
pucamMnuLMHy M OMpeAeneHne reHETUYECKMX CEMENCTB
103 knuHuveckux  usonatoB  M.tuberculosis ¢
MHOXECTBEHHOW NekapCTBEHHOM ycTonumBoCTbio (MITY-TB)
pacnpocTpaHeHHbIX B KaszaxcraHe.

Matepuansi n metogpl

ObbekTamm “ccrnenoBaHust ABNAOTCA 103
MyNbTUPE3NCTEHTHBIX KMMHUYECKMX 130NATOB
MukoBakTepun TyBepkynesa 3 pasnuyHbix obnacten
KasaxctaHa, OaktepuanbHble pediepeHcHble LTaMMbl
M.tuberculosis.

B nccnenosanme BkntoyeHbl 6onbHble TyDepkynesom ¢
MOMOXWTENbHBIM ~ PE3yNbTaTOM  MOCEBA  MOKPOTbl  Ha
M.tuberculosis.  WHdopmmpoBaHHoe — cornacue  6bino
MOANMCaHO KaabiM NauMeHToM. Ha kaxgoro nauueHTa
Obina Takke 3anonHeHa WHGOPMAUMOHHas kapTa, B
KoTOpyto OblnM 3aHeceHbl BCe SNULEMMONOTMYECKME U
KNWHUYECKME [OaHHble, pe3ynbTaTbl MUKPOBMOMOTMYECKMX
TecToB. [1pOTOKON WCCNefoBaHWs U MHMOPMUPOBAHHOE
cornacue, M BCe BWAbl PekpyTuHra, Obinu 0poBpeHbl
3TUYECKUM KOMMTETOM LleHTpa Hayk O XW3HM (mMpoToKon
Ne20 ot 22.09.2017r. 3acemaHusi 3TUYECKOW KOMUCCUM
Llentpa Hayk o xwu3nu AOO "Hasapbaes YHusepcuteT").
MwkpoBuonornyeckas uMgeHTUMKaLMS U BbiaeneHne
yncTon KynbTypsl M.tuberculosis natoreHa NpPOBOAMAMCH B
pedepeHc-nabopaTopum HaLMOHaNBHOTO HayYHOTO LEHTpa
cTuanonynbmoHonormn  Pecnybnuksn  KasaxctaH, T
Anmartsl.

Mukpo6buonozuyeckue memoohbl
M.tuberculosis

[Ona pocta mukobaktepuii Tybepkynesa Ans noceea
Obina  ucnonmb3oBaHa TBeppas MuUTaTenbHas  cpepa
NeseHiuTelHa-VleHceHa, Bce NOCEBbI MHKYBMpOBanUCh npy
36-37°C 1o nosiBneHns pocta KonoHui. V13 Bcex npobupok
C  BbIPOCWMMK  KOMOHMSAMM W OTODpaHHbIX  And
onpegeneHus NeKapCTBEHHOM YYBCTBUTENBHOCTH,
FOTOBMICb Ma3ku AMnst MUKPOCKONMYECKOTO UCCIIef0BaHNS.
[aHHble Ma3ku okpatumsanueb no Liunto - Hunbcey.

OnpepeneHne  in vitro  4yBCTBUTEMBHOCTU K
NpoTUBOTYOEpKYNE3HbIM Mpenapatam OCYLLECTBMSNACh Ha
NAOTHOA  cpefe NeBeHwTeitHa-MeHcera  MeTofoMm
abContoTHbIX KOHLEHTpaLwin n Mmetogom nponopumii [WHO.,

uccnedosaHust
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1998; WHO., 2003] u c wuCnonb30BaHMEM CUCTEMbI
BACTEC-MGIT 960 Mycobacteria Growth Indicator Tube
(BD  Diagnostic  Systems, CLA). JlekapcTBeHHas
YyBCTBWUTEMNbHOCTb  MOATBEPXAanacb  MONeEKynspHo-
reHetuyeckumn Tectamu HAIN-Tect (GenoType® MTBDR
plus) n GeneXpert (Dx System).

NekapcTBEHHas YyBCTBMTENBHOCTb K PUdaMInLMHY
W30HMasMgy npoBOAMNMCL N0  MeTogy  abConTHbIX
KOHLIEHTpaLWi B COOTBETCTBUM C pekomeHaauuamm BO3 Ha
cpefe JleseHwrTeitHa-encena, comepxaiein 40 pg/ml
pupamnuumHa munm 0,2-1ug/ml M3oHMasmma, COOTBETCT-
BeHHo [WHO., 2003]. PesynbtaThl MUKPOOMONOTMYECKMX
NCCNedoBaHWA 3anucbiBanncb 4depe3d 28 AHen nocne
noceea KynbTypbl. M30nsaThl CuMTaKOTCA YCTOMYMBBIMK B
cnyyae, korga 6bonee 20 KOMOHMI BbIPOCHO Ha Cpepax,
copepxaluux NnpoTMBoTYbepKyneaHble npenaparbl.

CnonuzomunuposaHue K/IUHUYECKUX U30J19Mo8
M.tuberculosis

[ns npoBeeHMs ConMroTMNMPOBaHNS MUKobaKTepuil
Tybepkynesa MCnonb3oBanu NPOTOKONM MO  MOATOTOBKE
0bpasLoB, pereHepauuy membpaH, nogrotoeke bydepos,
pacxofHoOro matepuana, no paspaboTaHHOMy MpOTOKONY B
MukobakTepuonoruyeckon nabopartopun Wadsworth center
(wraT Heto-Vopk, CLUA).

Ona  amnnudukaumm  msyyaemblx  yvactkos  [HK
WCMONb30BanM npaiMepbl COOTBETCTBYIOLLME CMENCEPHBIM
nocnegoBatensHoctam.  Mposogunace  CayaepH-6mnoT-
mbpuamsaums  T.e.  rmbpuausauMs  ONMMrOHYKNEOoTWAOB
COOTBETCTBYHLLErO COCTaBa, HAHECEHHbIX Ha MembpaHy C
YHUKaNbHbIMK  CMIENCEPHBIMU MOCTEA0BATENBHOCTAMM NS
ONpedeneHnst HamuunMs WKW - OTCYTCTBMS  CMIECEPHbIX
nocregoBaTensHOCTEN.

AMNMMKOHBI, BKIKOYAIOLLME cnerncepHble npomexyTk DR-
PEr1oHa, MoMyyYeHHbIe C WCMOMb30BaHNEM BUOTUHMIMPOBAH-
HbIX MpaniMepoB, MBPUOM30BaNMCE CO  CreLmMdryecKkuMi
30HOamK, 3aKpEnmeHHbIMA Ha HerrnoHoBo Membpare. Ons
CMONMUroTUNPOBaHNS MCnonb3oeancs Habop «Spoligotyping
Kit» (Isogen Lifescience) ¢ GuOTMHUIMPOBaHLIMMW NpaiiMepamm
1 MeMBpaHoN.

Ong amnnudukaumm DR-pernona wucnonb3osanuch
HWXEONMCaHHbIE NpanMepbl:

DRa: 5-GGT TTT GGG TCT GAC GAC-3,

DRb : 5-CCG AGA GGG GAC GGA AAC-3’

MUP-amnnndomkaumo  DR-pervoHa nposogunu  npw
Temnepatype omkura 550C. KauecTBEHHYy  OLEHKY
MOMYYEHHbIX MPOZYKTOB amninudukaLmm OCyLLECTBNANN
nytem anektpogopesa B 1,5% araposHom rene ¢
NocneaytoLen OKpackon GpOMUCTLIM STURMEM.

[Ons kaxporo knuHudeckoro wusonata M.tuberculosis
3anucbiBanocb HanmuyMe unKM OTCYTCTBME CUrHana B
ABOMYHOM (hopmaTe, rae ANS Kaxaoro u3 43 cnencepHbix
npomexyTtkoB DR-pervona egmunuen (1) obosnavanoch
Hanuume rMbpuaM3aLMOHHOTO curHana, a Hynem (0) — ero
otcytctBre. OBpaboTky MembpaHbl nocne rmbpuausauum u
BM3yanu3auuio  MPOAYKTOB — peakuum npoBOAMIA B
COOTBETCTBUM C PEKOMEHAALMSAMY NPOM3BOAUTENS.

KnuHuueckne usonsatel M.tuberculosis ¢ opuHaKoBbIMM
CMOAUroTMNamMu rpyNMMpoBanich B KNactepsl, B pesynbTare
MOLCYMTBIBANOCH KONMYECTBO KaK YHUKANbHBIX (€4UHUYHBIX),
TaK W KnacTepos ¢ AByMs 1 Bonee nsonstamu.

AHanmmM3 MOMyYEHHbIX [aHHBLIX CrONMroTUNMPOBaHNS
NPOBOAUMM C WCMONb30BaHNEM paHee OnybnuKoBaHHOM

48

6asbl SpolDB3 n SpolDB4. MexayHapogHbIi CronmroTvn
(Spoligotype International Type; SIT) kaxgoro LiTamma
Onpeaensncs nyTeM CpaBHEHUS MOMYYEHHbIX Pe3yrnbTaToB
c 6ason panHbix SITVIT web (Institute Pasteur de
Guadeloupe).  TMpn  HeobxogumocTM  mpoBoAUNach
MOCTaHoBKa CMOMUIOTUNMPOBaHNS B 2-3 NOBTOPHOCTSIX.

CekeeHuposaHue  2eHo8,  0bycnaenuearWux
ycmoliqusocms Kk 6a308biM npomugomybepKynesHbiM
npenapamam u3oHua3sudy u pugpaMnuyuHy

MUP-amnnndomkaumio parMeEHTOB reHOB KITMHUYECKMX
wrammoB M.tuberculosis, onpefensiowmx reHeTu4eckyto
NEKapCTBEHHYID YCTOMYMBOCTb K pudamnuumHy — rpoB;
n3oHuasugy — katG, npomoTopHyt obnactb inhA-fabG,
oxyR-ahpC onepoHa nposogunu npu TemnepaType OTKura
63°C. [Ins oueHKM NOMyyYeHHbIX amiMKOHOB MPOBOAUIN
BM3yanu3auuio  MPOAYKTOB  amnnudukauum  nyTem
anekTpocopesa B 1,5% arapo3Hom rene C nocnegyroLen
OKpackomn 6pOMUCTLIM ITUOMEM.

[anee ocywectenamu gedgocgopunuposarne 5
KOHLieBbIX (hoccaTtHbx rpynn AHT® B peakuMOHHON cmecK
nyTem BHECEHMS B Hee 5 MKN cmecw, cogepxayen 10x
MUP 6ycgep, 25 MM MgCI2 n 05 en. wWenoyHoi
tocatasel (Shrimp Alkaline Phosphatase (Fermentas,
Nwtea). Mpoeoaunack nHkybauus B TeveHne 30 MUHYT npu
37°C ¢ nocregylowen  MHakTMBauuen  epmeHTa
nporpeBaHnem B TeyeHun 15 muHyT npu 85°C. [Lanee atu
0bpasupbl fononHuTenbHO obpabaThiBani 9K30HYKMeasomn
Ecoli (Exol, Fermentas, JlutBa), pobaBnss K
BbILIEONMUCAHHON peakuuoHHon cmecu 5 ed. Exol, ¢
aHanornyHbIMM yCnoBUAMM UHKYyDaLmm.

3atem Obina npoBegeHa ouucTka - cukeeHc-TLP
npoayktoB u ocaxgeHne [OHK auetat Na-cnuprtoson
CMecbH0. [leHaTypauyio NpoBOLUIM B TEYEHUE 2 MUHYT NpW
950C.

OnpegeneHne HyKNeOTUAHbIX MOCMEAOBATENbHOCTEN
NOKYCOB reHOMa, MPMHUMALOLLWX y4acTue B (POPMUpOBaHNE
YCTONYMBOCTH, MPOBOAUIU C ucnonb3oBaHueMm ABIPrism
BigDye Terminator Cycle Sequencing Ready Reaction Kit
Ha npubope ABI 3730 Genetic Analyzer (Applied
Biosystems, CLUA) B cOOTBETCTBAM C MNpwUIaraembiMmn
WHCTPYKUMAMM npom3BoauTens. [ns npoBefeHns peakumm
CEKBEHMPOBAHMUS UCMONb30BaNUCh Te Xe NpaniMepsbl, 4To 1
B peakumu  amnnudvkaumu.  BbipaBHMBaHMe 1
CpaBHUTENbHBIN aHanus MOMyYEHHBIX
nocneaoBaTeNnsLHOCTEN reHoB rpoB, katG, fabG-inhA, oxyR-
ahpC nposogunu ¢ pedhepeHcHol NocneaoBaTenbHOCTHH
wramma M.tuberculosis H37Rv (NC_000962) ¢ nomoLybto
nporpamMmmHoro naketa Geneious.

PesynbTathbl

poBedeHa oueHka npoduns  MyTaumm B reHax,
OnpefenslwWwmx  NeKkapCTBEHHYIO YYBCTBMTENBHOCTb
M.tuberculosis ~ k  w3oHuasugy ¥ pudaMnuUuHy K

reHotunupoBaHue 103 knuHnyecknx nsonstos M.tuberculosis
C MHOXECTBEHHON NEKAapCTBEHHOM YCTOMYMBOCTLIO UMK
MynbTupesucTeHTHbiX  (MDR),  umpkynupylowmx B
Pecnybnuke KazaxcTtaH. MynbTMPE3UCTEHTHbIE KITMHUYECKUE
nsonatel  M.tuberculosis 0T  GonMbHbIX € BrepBble
BbISBMEHHbIM  TyOepkynesoM W3  pasHblX  PEr1oHOB
KasaxctaHa Obinn cobpaHbl B pedepeHc-nabopatopum
HauuoHanbHOro HayyHoro LieHTpa hTU3NOMyIbMOHONOrMK
Pecny6nuku KasaxcraH.

V/3yqaemble TapreTHble reHbl rpoB, katG, npoMOTOpHbIe
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OpHFI/IHaJILH])Ie HCCJICI0BAHUA

obnactn fabG-inhA u oxyR-ahpC onepoHa M.tuberculosis
Oblnn CeKBEHMPOBaHbI Ha aBTOMATU3MPOBAHHOM reHeTUYec-
kom aHanusatope ABI 3730 (Applied Biosystems). Onpege-
neHve reHeTnyeckux cemencts M.tuberculosis nposogunu
OOHUM W3 LUMPOKO WCMONMb3YEMbIX METOHOB — METOAOM
CronmMroTMnupoBaHus. CronuroTunupoBaHe MpoBOAMIN C
MOMOLLBID  KOMMEPYECKM [OCTynHOro Habopa «Ocimum

Biosolutions Inc» ¢ ucnonb3oBaHWeM  CTaHAAPTHOMO
npoTokora.
PesynbTaTbl  rEHOTUNWPOBAHWS  MOKasamW,  4To

npeobnagatoLmm reHeTuyeckuM cemeicteoMm cpean 103
MYNbTUPE3NCTEHTHbIX LTAMMOB ABNSETCA reHoTun Beijing,
koTopbld  MaeHTuduumposaH B 89 cnyyasx (86,4%).
OcrankHble cemeicTBa, koTopble bbinu onpeaeneHsl: LAM
- 7 (6,8%), Haarlem - 3 (2,9%), T-3 (2,9%) n U-81(0,9)

cnyyae.

B Hacroswem wuccnegosanun, \W-Beijing  6bin
npeobnagaiolyMm  reHoTUNOM  Cpean  LITamMmoB €
MHOX€ECTBEHHOM NeKapCTBEHHOM YCTONYMBOCTBIO

M.tuberculosis, BbigeneHHbix B KasaxctaHe. Ha pucyHke 1
nokasaHbl pe3ynbTaThl CMOMUIOTUMMPOBAHUS HEKOTOPbIX
kasaxcTaHckux usonsatoB  M.tuberculosis. KnuHnyeckue
U3oNATHI M.tuberculosis cemencTea Beijing,
rMBpNaN3aLMOHHBIA NATTEPH KOTOPbIX XapaKTepuayetcs
OTCYTCTBMEM curHanoB Mmexay 1 u 34 cnencepHbiMu
MOCNENOBATENBHOCTAMM  HA  PUCYHKE MOKasaHbl  Mog

Homepamu 7-10, 13-15, 17, 19-21, 25-27, 31-33, 35, 36, 40,
MONOXMTENbHBIE KOHTPOMW - pedepeHTHbIn wTamm M.
tuberculosis H37Ra n BCG-bovis nog Homepamun 1 u 2,
COOTBETCTBEHHO.
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PucyHok 1. Mpumep cHUMKa cnonuronpoduns npu cnosiMroTMNUpoBaHUK
KasaxcTaHckux usonatoB M.tuberculosis.

Hanbonee yacTbiM codyeTaHueM MyTauuil B reHax,
obycnaBnuBaloWyx  yCTONYMBOCTb  OOHOBPEMEHHO K
N3oHMasugy 1 pucamnuuuHy ctana kombuHauws myTaumii
B 315 kopoHe reHa katG Ser—Thr (AGC—ACC) u 531
kogoHe reHa rpoB Ser —Leu (TCG—TTG) B 87 cnyyasx
(84,47%) (Tabnvua 1).

CTONT OTMETUTB, YTO Y OOHOTO MYMbTUPE3NCTEHTHOIO
WwTamma He OBHapyXeHbl MyTaLuuu B M3y4aeMblX reHax
(0,97%), B ogHOM Cryyae OnpeaeneHsl MyTauuu TOMbKO B
reHe rpoB (Ser531Leu), 0OycnaBnnBatoLLmMx YCTONYMBOCT
K pucamnuumHy u B Tpex crnyyasx (2,91%) onpegeneHo
MyTaumm Tombko B reHe y katG  (Ser315Thr),
ONpesenstoLymxX YCTOMYMBOCTb K N30HNA3MaY.

CekBeHupoBaHMe reHa rpoB, ofycnaenuBaoLero
NeKapCTBEHHYID YCTOMYNBOCTb K pUGaMNnLMHY, BbISBUAN
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MyTauum B 4 kogoHax: Ser531, Asp516, His526 u Leu533.
MucceHc-myTaumus reHa rpoB kogoHa 531 ¢ 3ameHoMm
Ser/Leu ©Obina Haubonee pacnpoCTpaHEHHON Cpeau
MyTauui,  OTBETCTBEHHbIX 32  PE3UCTEHTHOCTb K
pudpamnuumnny —y 89 (87,4%) nsonstos.

B crnyyae pesuCTEHTHOCTW K M30HWa3ngy Hawbonee
pacnpoCTpaHEHHOM (97,0%) MyTaumen Obina
HykneoTuaHas 3ameHa B kogoHe 315 Ser/Thr, Bkntovas 5
cnyyaeB (4,8%) C OBOWMHOM MyTauuen, Korga 3ameHa
OHOBPEMEHHO npoucxoguno y reHa katG u B -15
nosuuum npomoTopHol obnactu fabG-inhA onepoHa.
MyTaums B nonoxeHuu - 15 npomoTopHon obnactu fabG-
inhA onepoHa 6bina obHapyxeHa B LIECTW Chyvasx
(5,8%).
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Tabnuya 1.

MyTauuu B reHax, onpeaensiowmx yCToMYUBOCTL K puchaMnuLmMHy U u3oHMasnay cpeayn 103 MynbTMPe3UCTEHTHbIX

KnuHuyeckux usonatos M. Tuberculosis.

MyTaumm B reHax, obycnaBnusaroLmx Moaunums HykneotugHas Konuuecteo
ycTonumBocTb K INH — n3oHuasngy 1 aMUHOKMCNOTHas 3ameHa U30NATOB %
(katG, fabG-inhA), 3aMeHa
RIF — puchamnuumny (rpoB)
HeT myTaummn - - 1 0,97
Tonbko B reHe katG Ser315Thr AGC-ACC 3 2,91
Tonbko B reHe rpoB Ser531Leu TCG-TTG 1 0,97
katG Ser315Thr AGC-ACC 87 84,47
rpoB Ser531Leu TCG-TTG
katG Ser315Thr AGC-ACC 1 0,97
rpoB His526Leu CAC-CTC
fabG-inhA -15 C-T 1 0,97
rpoB Ser531Leu TCG-TTG
katG Ser315Thr AGC-ACC 2 1,94
rpoB Ser531Trp TCG-TGG
katG Ser315Thr AGC-ACC 1 0,97
rpoB Asp516Val GAC-GTC
katG Ser315Thr AGC-ACC 1 0,97
rpoB Leu533Pro CTG-CCG
katG Ser315Thr AGC-ACC 5 4,85
rpoB His526Leu CAC-CTC
fabG-inhA -15 C-T
Bcero: 103 100
O0cyxpaeHus BocrouHoit n CesepHoit Adpuke B 118% un 7,2%,

Demay et.al B cBOeit cTaTbe onucani obLiefoCTynHy0
MexayHapoaHyto 6asy paHHbix  SITVITWEB, «koTopast
BkMloyana B cebs MHOpMaLMO MO FEHOTUMMPOBAHWIO
62582 knuHuuecknx nsonatoB M. tuberculosis komnnekca
n3 153 ctpaH npoucxoxgeHue naumeHToB (105 crtpaH
nsonsuwm) [Demay et.al.,, 2012]. B SITVITWEB BkntoyeHb!
[aHHble reHOTUNMPOBAHNS no 3 LUIMPOKO
pacnpoCcTpaHeHHbIM  MeToAaM —  CroNMroTMNMPOBaHMeE,
MIRU-VNTR ananus no ctaHgapTHbiM 12 nokycam u 5 ETR
nokycam.

AHanus pesynbTaToB CMOMMIOTUNMPOBaHWs B 6ase
paHHbIX SITVITWEB nokasan, yto B CeBepHoit AMepuke
noutn Bce reHoTunel (LAM, Beijing, T, X, Haarlem) 6binn
HalgeHbl B OAMHakoBbix nponopuusx (okono 20%). B
OxHon Amepuke npesanupyet reHotun LAM — 49,3%,
reHotunbl T 1 Haarlem BcTpevatotcs B 26,7% u 15,7%
Crny4aeB, COOTBETCTBEHHO.

B Espone reHotun T  @Bnfetcs  cambiM
pacnpocTpaHeHHbIM reHoTUNoM (35%), AaHHbIA reHOTMN
npeobnapaet B CerepHon, FOxHoi n 3anagHoi Eepone. B
TO Bpems kak reHotun Haarlem npeo6nagaet B BoctouHo
EBpone n ABMSieTCA BTOPbIM MO 3HAYMMOCTH FEHOTWMOM
pacnpocTpaHeHHbIM B EBpone (24%).

B cybperoHax Adpukn (kpome 3anagHon Adpuku
LleHTpanbHoit Adpuku, roe gomuHupyeT M.africanum —
37% " 7,3%, COOTBETCTBEHHO) Hanbonee
pacnpocTpaHeHHbIM reHoTunoM siensetcsa LAM. Msonsatbl
Manou3y4yeHHoOro cemeictea T NPUCYTCTBYIOT BO BCEX
cybpernoHax Adpuku B ofnHakoBoM konudectse ~20%.
Lrammbl cemeiicTBa Beijing 6binn  HaigeHsl B Tpex
AdbpukaHcknx  cybpervonax (CesepHas, BocTouHas w
tOxHas Adpuka) B pasHOi CTeneHu, B CamMOW BbICOKON
creneHn (21,5%) 6bimn ugeHTUdMLMpoBaHsl B HOxHOM
Adpuke. Waonstbl cemeiictBa CAS Obini HaiioeHbl B
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COOTBETCTBEHHO. [eHoTun S 6bin BbiseneH B CeBepHO
Adpuke (8%) n tOxHoin Adpuke (5,8%).

Mo pesynbTatam aHanu3a [JaHHbIX
cnonurotunupoBanns B 6ase aanHbix SITVITWEB 51,20%
nsonsaToB u3 Poccun («CeBepHas A3usin) mpuHagnexanu
reHoTuny Beijing, camomy pacnpocTpaHeHHOMY reHOTUNY B
LlentpansHoit, BoctouHoi u KOro-BoctouHon Asum (~50%).
Mo knaccudpmkaLum CTpaH MO pervoHam aBTOPbl CTaTbi
oTHecnmu Poccuio k Hoomy cybperoHy (CesepHas A3us)
BMECTO TOro, 4tobbl BKMOuMTL Poccuto B BocTouHyro
Espony. 310 cBs3aHO € reorpaduyeckum pacrnonoxeHnem
CTpaHbl U CO CXOXWUM PacnpocTpaHeHneM creLmpuYecknx
TE reHotunoB B Poccun (B BOnbLUMHCTBE  CRy4aes
kuTaiickoro reHoTuna Beijing) u B LieHTpansHomn, BocTouHon
n tOro-BoctouHon Asum. TeHotun EAl asnsetcs cambim
4acto BCTpevarowumes reHotunom B KOro-BocTouHown w
HOxHon Asun (37,6% n 33%, COOTBETCTBEHHO). W3onsTbl
cemeiictBa CAS 6binu BbisiBNeHsl B FOxHo 1 3anagHon
A3 B 30,1% n 9,6% cnyyasix, COOTBETCTBEHHO. [€HOTUN
T saBNseTCA CambIM PacnpoCTPaHEHHbIM TEHOTUMOM B

3anapgHoi Asum (35,4%).
Beino onybnukoBaHO Heckonbko paboT Mo U3yYeHuto
reHotunoB  M.tuberculosis,  pacnpocTpaHeHHbIX B

Kasaxctare [Kubica etal, 2005; Skiba etal, 2015;
Akhmetova et.al., 2015].

Kubica u gp. [Kubica etal, 2005] B cBoen pabote
NpOBeN reHoTMNUpoBaHWe 142 YCTONUMBBIX KIMHUYECKUX
usonstoB M.tuberculosis, kotopble Gbinn cobpanbl B 2001
r. u3 9 pasnuuHbix obracten KasaxcraHa. PesynbTathbl
CnonuroTUnMpoBaHus nokasanu, yro 100 (70,4%) u3 142
130nsToB ObInn OTHECEHBI K reHoTuny Beijing.

Skiba u gp. [Skiba et.al., 2015] reHoTunuposanm 151
KnUHUYecknx  u3onatoB  M.tuberculosis 13 pasnuyHbIX
obnacteit KasaxcraHa, BblaeneHHblx oT Tb nauueHToB B
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2008 r. metogamn MIRU-VNTR aHanusa u cnonurotunu-
poBaHusi. [eHoTun Beijing Bbin BbisiBNEH B 72,2% Cny4asx
(n=109), pomuHupytowwmin knacctep 94-32 (n=101). Opyrve
cemencTBa, kotopble bbinu onpeaenersl -LAM (n=17), Ural
(n=8), NEW-1 (n=3) u HoBbli knactep KAZ-1 (n=8).
MynbTMPE3NCTEHTHbIE LUTAMMbl B 3HAYWTENbHON CTEMEHU
npeobnapanu cpeau wrtammoB Beijing (64/109) u LAM
(717) no cpaBHeHuio ¢ Apyrumu cemenctamm (1/25;
P=0.0006 v 0.01, cooTBeTcTBEHHO) [Skiba et.al., 2015].

B Hawen npeablayweit ctatbe [Akhmetova et.al., 2015]
cpean 77 nupasnHamua-yCTOAYMBBIX W MMpasvMHaMua-
UYBCTBUTENbHbLIX KNMHUYECKUX w3onaToB M.tuberculosis,
cobpanHbix B 2011 1. 13 pasHbix pervoHoB KasaxctaHa
78,4% n3onaToB npuHagnexanv reHotuny Beijing.

B pabote Luo D u ap. [Luo et.al., 2019], npoBeaeHHON B
npoBuHUMK Li3sHen Kutas no pesynbtatam reHoTMnupoBa-
Hua 157 MynbTUpE3NCTeHTHbIX Wu3onaToB 84,1% Bcex
0bpa3LoB Bbinu OTHECeHs! K reHoTuny Beijing. Mytauuu,
accouMMpoBaHHble C YCTOMYMBOCTBIO K pucdamnuumuHy w
n3oHuasuay 6binu HangeHsl B 93,6% cnyyasx B rpoB reHe
n 88,5% cnyyasx B katG reHe, NpOMOTOPHOW obnactu
fabG-inhA  n  oxyR-ahpC, COOTBETCTBEHHO  Cpeau
MyNbTUPE3NCTEHTHBIX M30nsaToB. [lpeobnagana myTauws
Ser531Leu B reHe rpoB (55,4%) n Ser315Thr B reHe katG
(56,3%). B opyroit pa6ote [Afanas'ev et.al., 2011] Gbino
cobpano 115 usonstoB M.tuberculosis B Mockse (Poccus),
B Bblbopke npeobnaganu MIY-TB obpasubl. MyTtauum B
RRDR pervoHe rpoB reHa 6binu o06HapyxeHb! y 64 (83,1%)
n3 77 pudamnuumMH-yCTOMYMBBIX U30MIATOB, Haubonee
pacnpacTpaHeHHo MyTauueir 6bina Ser531Leu (76,5%).
Cpean W30HWA3ML-YCTONYMBBLIX M30MATOB MyTauuu Obinu
HanaeHbl B reHe katG v npomoTopHoi obnactu fabG-inhA 'y
79 (84%) 13 94 nsonsTos.

B uccnegosanusx Hillemann u gp. [Hillemann et.al,
2005] 6bINO NpOBEAEHO CekBeHMpoBaHWE reHoB katG,
NpOMOTOPHbIX obnacteit fabG-inhA u oxyR-ahpC, v reHa
IpoB, oTBevalwWwMX 3a NEKApCTBEHHYK YCTOMYMBOCTb K
NpoTUBOTYDEpKYNe3HbIM  MpenapataMm  NepBoro  psaa
“3oHMasuay 1 pudamnuuuHy, cooteTcTeeHHo 92 MITY-TB,
50 Tonbko u3oHuasug yctonumsbix (INH/RMPs) u 10
4yBCTBUTENbHBIX U3onaToB M.tuberculosis u3 Kasaxctana.
AHanus rpoB reHa MITY-Tb n3onstoB Bbiseun 10 pasHbix
MyTauuii B 5 kogoHax, rge Haubonee 4yacto MyTauuu
BCTpeyanuck B kogoHe 531 (65,2%), 526 (23,9%) n 516
(7,6%). B 3HauuTenbHO BLICOKOW CTENeHu MyTauus rpoB
S531L 6bina HalgeHa cpeam WTamMmoB reHoTuna Beijing no
cpaBHeHuio ¢ Apyrumu reHotunamn (71,2% vs. 46,2%,
P=0.027). Cpegun Bcex 92 MIIY-TE u30onaToB BHe
3aBMCUMOCTH OT WX reHoTMNa, MyTaums B kogoHe 315 katG
reHa (S315T) 6bina onpegenena B 100% cnydasx. OgHako,
B KoHTponbHoi rpynne INHY/RMPs S315T wmytauus B
3HauMTenbHOM cTeneHn npeobnagana Cpeau LWTammoB
cemelictBa Beijing no cpaBHeHMI0 ¢ ApyruMm ceMencTaamu
(96,9% vs. 71.4%, P=0.012).

B Hawen npegpigyweit pabote, nposegeHHon B 2009 r.
[Kozhamkulov et.al., 2011] aHarm3 myTauui B reHax katG,
NpOMOTOPHbIX obnacteit fabG-inhA n oxyR-ahpC, n reHe
rpoB 323 nekapCTBEHHO-YCTOMUMBBLIX  KIMHUYECKUX
nsonatoB M.tuberculosis (Bknovas 259 MIY-TB, 59
M30HMA3Na-yCTONUMBLIX U 13 pUdaMMULIMH-YCTONYMBBIX)
noeHtMnumposan mytauun B S531L (82,7%) n S315T
(98.4%) kopmoHax rpoB u katG reHax accouMMpOBaHHbIX C
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puamMnuUUH - 1 WM30HWA3ML-YCTONYMBOCTBIO SBMSAKOTCS
cambIMK YacTo BeTpeyvaembiMu. B 526 (8,4%), 533 (1,5%) u
516 (1,1%) kogoHax rpoB reHa MyTauumn 6binu HalgeHb! B
MeHbLen cteneHn. U B 6,2% cryyaes myTauum He Bbinu
BbISBNEHbl B rpoB  reHe  puchamnuLyH-yCTONYMBBIX
u3onsaToB. Takke kak 1 B uccnegosaHnax Hillemann v gp.
[Hillemann et.al., 2005] MyTauum1 B NPOMOTOPHbIX 06racTsx
fabG-inhA v oxyR-ahpC 6binu onpepeneHsl MeHee Yem B
10% cnyyaes (BkMtoYas ABOMHbIE MyTaLK).

AHanus nuTepaTypHbIX [GaHHbIX MO FeKapCTBEHHON
YCTOMYMBOCTM M MyTaLMSIM B TeHaX, acCoLMMpOBaHHbIX C
MyNbTUPE3UCTEHTHOCTBIO MOKa3an, 4To B KasaxctaHe u
COCedHMX CTpaHax OTMeyaeTcs npeobnagaHue MyTauuii
S531L n S315T B rpoB v katG reHax, COOTBETCTBEHHO C
He3HauuTenbHbIM OTKMOHEHWEM B YacTOTE BCTPEYaeMoCTH
B pasHblx CTpaHax. JTO MOATBEPXAAeT, 4YTo B AaHHOM
PErvoHe  LUMPKYMMPYIOT WM OOMWHMPYIOT — WTaMmbl C
MyMNbTUPE3UCTEHTHON YCTOMYMBOCTBIO U MPEACTaBnsoT
cemencTeo Beijing.

BbiBoab!

Boina mpoBefeHa OueHka CrieKTpa MyTauuil B reHax,
OTBEYAKWMX 3@ JIEeKAapCTBEHHyl0  ycToMumBoCTb M.
fuberculosis K  W3oHMa3Mgy M pucaMnUUMHy K
reHotunupoanme 103 mynbTupesucteHTHbix  (MDR)
KNUHUYeckux u3onsToB M. tuberculosis pacnpocTpaHeHHbIX B
KasaxctaHe. B HacTosiee Bpemss ans  nonynsuum
MYNbTUPE3NCTEHTHBIX  WTammoB M. tuberculosis,
LMpKynupyloLLeit Ha TeppuTtopumn KasaxcTaHa, xapakTepHa
BblCOKass ~ vacTtoTa  BCTPEYaeMocTW  MyTauuin ¢
aMWHOKUCIOTHON 3ameHoi B 531 kopoHe Ser—Thr reHa
poB, obycnaenuBatowas YCToNYMBOCTb K pudiaMnuLmHy U
npeobnapanve mytauui B 315 kogoHe katG reHa Ser—Thr,
onpedenstolem yCcTonumBoCTb K u3oHnasuay. Bonee 80%
MYNbTUPE3NCTEHTHBIX WTammoB M.tuberculosis cocTasnsioT
WwramMMbl cemerictBa Beijing, Haubornee BupyneHTHOrO M
pacnpoCTPaHEHHOrO LWTamMMa BO MHOTWX pervoHax mupa. B
[aHHOM WccrieoBaHuM BbINo onpeaeneHo, YTo B HACTosLLEee
Bpems LUTaMMbl cemelicTBa Beijing M.tuberculosis sBnstoTes
BOMVHUPYIOLYAMM  CPeau  MyMbTMPE3UCTEHTHBIX W
NEeKapCTBEHHO-YCTONYMBBIX  WTaMmMoB B KasaxcraHe W
SBMNSHOTCH OCHOBHBIMM FEHOTUNAMM.

Paboma ebinonHeHa 8 pamkax npoekma  «M3yyeHue
2eHemuyeckux ocobeHHocmel nexkapcmeerHo-ycmouyuebix MDR
u XDR knuHuyeckux usonamos M.tuberculosis Ha ocHoge daHHbIX
NOTHO2EHOMHO20  CEKBEHUPOBAHUS U 26HOMUNUPOBAHUS»  NO
2paHmosomy huHaHcuposaHuro NeAP05134737 Ha 2018-2020 ee.

Korgprukm urmepecos He 3asierieH.

Bce asmopbi 8 pasHOU Mepe npuHumanu yyacmue 8
npogedeHuu uccredosaHus U HanucaHuu cmambu.
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Beepenune: OnpegeneHne Bapuauui pasniuyHbiX MeTabomuTOB MOXET MPUMEHSTHCA AN MPOrHO3MPOBAHMS puUCKa
3aboneBaHnst M AMArHOCTUKA, NMOHUMAHWS MOMEKYNSPHOM MaTouanNoNonin, Npu WHTEPNPETaLUM NOHUMAHWS BIWSHWS
OKpYXXaloLLel cpedbl 1 obpasa XW3Hu, a Takke npu paspaboTke W OLeHKe 3EKTMBHOCTY NEKAPCTBEHHBIX NpenapaTos,
TOKCUYHOCTY 1 MOBOYHBIX peaKLmil.

Llensb: B gaHHoM paboTe npoBeAeHa OLEHKa KNMHMKO-MeTabonmyecknx 0coBeHHOCTEN Cpeay B3pOCNOro HACcENeHus,
NPOXWBAIOLLEro Ha TeppuTopun KasaxcTaHa, Ans BbISBNEHWS U XapakTepucTuku meTtabonuueckux Briomapkepos BO3pacT-
accoLyMpoBaHHON NaToNOrM Ha OCHOBE aHanu3a MynbTUOMUKCHbIX AaHHbIX.

Matepuansi u metoabl: OBHOMOMEHTHOE TPAHC-CEKLMOHHOE UCCenoBaHNe NPaKTUYECKN 3A0POBbIX KAa3axos, cTapLue
18 net. MpoBoannock uccnegoBaHne Metabonoma nnasmbl kposyu y 60 NKL, Ka3axcKkon HALMOHAmNbHOCTY Ha NnaTgopme Mo
TaHOEMHON TEXHOMOIMM CBEPXBLICOKOM XKMOKOCTHON Xpomatorpadumn u macc-cnektpockonus (Ultrahigh Performance Liquid
Chromatography-Tandem Mass Spectroscopy (UPLC-MS/MS)). Takxe 6binu onpegeneHbl KrMHWUKO-BUOXMMUYECKme
nokasatenu y faHHbix nuy. MpoeegeHo Heobxogumoe norapudmmuyeckoe npeobpasosaHne n ANOVA aucnepCyoHHbIN
aHanu3, ByxBblbopouHbIl t-test Yanya ana onpegenenns GuocoednHEHW, KOTOPbIE OTAMYANUCh 3HAYUTENBHO Mexay
3KCNepUMeHTanNbHbLIMM rpynnamu.

Pesynbtatbl: OueHeHbl MeTaboNMMYeckMe W3MEHEHUS B 3aBMCMMOCTW OT BO3pacTa M Hamuuus unu OTCYTCTBUS
oxupenus. OnpegeneHo 692 pasnuyHbIX DMOXMMUYECKMX MOKA3aTENs OCHOBHbIX MyTelt MeTabonmama amUHOKACIIOT,
NenTWAOB, HYKNEOTUAOB, YINEBOAOB, KOAKTOPOB M BUTAMMHOB, KCEHOBMOTWKOB, NUMMGHOTO W SHEpPreTMyeckoro obmeHa.
OB6HapyeHbl U3MEHEHUS HECKONbKMX M3BECTHbIX MeTabonnToB U Metabonmnyeckux nyTen y rpynnbl cTaple 45 net no
CPaBHEHMIO C rpynnov MomofbIX nuL, (MeTabonmuToB, CBA3aHHbIX C 0BMEHOM XUPHBIX KUCMOT, CTEPOMAOTEHE30M (BUOCMHTES
CTEepOUIHbLIX FOPMOHOB), C NpoLieccamu BOCNaneHns U oKCUaaTUBHOTO CTpecca.

BbiBoabl: Takum 00pasom, aHanua MeTabonoMHOro Mpodunst KpoBM MO3BONSIHOT YYECTb BIMAHUE KaK BHYTPEHHMX
(3HOOreHHbIX), TaKk W BHELWHMX (3K30TeHHbIX) (PaKTOPOB, BO3OEMCTBYIOLMX HA OpraHu3M, Hampumep KCeHOBMOTMKW,
NeKkapCTBeHHble CpeacTBa W Op., YTO [enaeT €ero yHWBEepCanbHbIMA M NEPCMEKTUBHBIM WUCTOYHUKOM  KITMHUYECKMX
BromapkepoB BO3paCT-acCoLMMPOBAHHOM MaTONoruN.

Knroyeenie cnosa: memabornom, aHanu3, Memabonumsl, Memabonudeckue HapyweHus, KIUHJYUcekue buomapKepsl,
Ka3axckasi nonynsayus.
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Abstract

CLINICAL AND METABOLIC FEATURES OF THE KAZAKH
POPULATION: SEARCH FOR BIOMARKERS OF THE AGE-
ASSOCIATED PATHOLOGY BASED ON MULTIOMICS DATA
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Introduction: The determination of variations in various metabolites can be used to predict disease risk and diagnosis,
to understand molecular pathophysiology, to interpret an understanding of the effects of the environment and lifestyle, as
well as to develop and evaluate drug efficacy, toxicity, and adverse reactions.

Purpose: in this work, we evaluated the clinical and metabolic features among the adult population living in Kazakhstan
to identify and characterize metabolic biomarkers of age-associated pathology based on the analysis of multi-mix data.

Materials and methods: A one-stage trans-sectional study of healthy Kazakhs over 18 years old was performed.
Plasma metabolome study in 60 individuals of Kazakh nationality on a platform using the tandem technology of ultrahigh
liquid chromatography and mass spectroscopy (Ultrahigh Performance Liquid Chromatography-Tandem Mass Spectroscopy
(UPLC-MS / MS)) was conducted. Clinical and biochemical parameters in these individuals were also determined. The
necessary logarithmic transformation and ANOVA analysis of variance, two-sample Welch t-test for determining bio
compounds, which differed significantly between the experimental groups, were carried out.

Results: Metabolic changes estimated depending on age and the presence or absence of obesity. 692 different
biochemical indicators of the main pathways of the metabolism of amino acids, peptides, nucleotides, carbohydrates,
cofactors and vitamins, xenobiotics, lipid and energy metabolism were determined. Changes in several known metabolites
and metabolic pathways were found in a group older than 45 years compared with a group of young individuals (metabolites
associated with the exchange of fatty acids, steroidogenesis (biosynthesis of steroid hormones), with inflammation and
oxidative stress.

Conclusions: Thus, the analysis of the metabolic profile of the blood allows one to take into account the influence of
both internal (endogenous) and external (exogenous) factors affecting the body, for example, xenobiotics, drugs, etc., which
makes it a universal and promising source of age-related clinical biomarkers associated pathology.

Keywords: metabolome, analysis, metabolites, metabolic disorders, clinical biomarkers, Kazakh population.
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Kipicne: ©p Typni metabonuTtTep BapuauusnapbiH aHbiKTay aypynap kayiniH Gomkay MeH AuarHocTukanayaa,
MOneKynanbIK NaTou3nonorisiHbl TyCiHyAe, KopLuaFaH opTa MEH eMip Cypy CanTbl 8CepiH TYCiHyai MHTepnpeTauusanayaa,
COHbIMEH KaTap A8pinik npenapatrapasl a3ipney, onapablH, TMIMAINITH, yNbiNbIFbl MEH XaHama peakuusnapbiH baFanayaa
KonaaHbina anagel.

Makcatbl: atanfaH XyMmbiCTa MyNbTUOMUKCTI MOMIMETTEP aHanu3i HeridiHae Xac-accoumaunsnanfFaH MeTabonuTTik
Ovomapkeprepai aHblKTay MeH cunatTay YwWwiH KasakctaH TepputopusicbiHOa TypaTbiH €pecek XarblKTblH apacbiHia
KNMHUKanbIK-MeTabonnTTik epekLuenikTepai 6aranay xyMbiCTapbl ©TKi3ingi.

Matepuangap MeH agicTep: 18 xacTaH xofapbl cay KasakTapablH Oip ME3eTTik TpaHC-CeKUMAMNbIK 3epTTeyi. ThiM
XOFapbl CyiiblK XpomoTorpadms xaHe macc-cnektpockonus (Ultrahigh Performance Liquid Chromatography-Tandem Mass
Spectroscopy (UPLC-MS/MS) taHgemai TexHonorusckl 6oMblHIWa nnatdopmaga 60 yntTapel Kasak TynFanapabliH KaH
nnasmacbiHblH, MeTabonomablK 3epTTeynepi eTkidingi. AtanfaH TynfanapablH, KITUHUKO-OUOXUMUANBIK KepCeTKiluTepi ae
aHblkTangpl. Texipubenik TonTap apacblHoa alTapnbiKTal epeklleneHreH BUOKOCHINbICTapAbl aHbIKTay YLH KaXeTTi
norapucmaik esreptynep MmeH ANOVA gucnepcnsnblk aHanusi, eki TaHaaynbl Yany t-TecTi aHblKTangsbl.

Hatnxenepi: Xac neH cemisgiktiH, 6ap 6onysl MeH 6onmaybiHa bannaHbiCTbl MeTabonuTTiK e3repictep baranaHgbl.
AMUHKBILKBINAAPSI, NENTUATED, HYKNEOTUATEP, KOMipCynapbl, kodakTopiap MeH AOpYMEHAEP, KCEHOOMOTUKTEp, NMNNATI
XOHE 3Heprust anmacydblH, Herisri Metabonuam xongapbiHbiH 692 Typni GUOXMMMANBIK KepCeTKiluTepi aHbIKTangpl.
KabbIHy xaHe okcupaTuBTi cTpece ypaicTepi 6ap GipHewe Genrini meTabonuTTep MeH MeTabonuUTIK XonaapablH, e3repyi
Xac Tynranap TobbiMeH (cTepouporeHes (CTepOWATbI rOpMOHAAp OMOCWHTE3) Mal KbiWKbINAApbIHbIH, anvacybiMeH
BannaHbICTbl METAbONUTTEp) CanbiCTbIpFaHaa 45 xacTaH XofFapbl TynFanap TobbiHAa ©3repreHairi aHbIKTanmsl.

KopbITbiHAbI: KaHHbIH MeTabonomabik npounb aHanuai KceHobUOTUKTep, ASpi-AOPMEKTEP T.C.C aF3aFa acep eTeTiH
CbIPTKbI (3HOOTEHM) aHe ilki (9K3oreHAi) hakTopnapablH SCepiH ecenke anmyra MyMKiHAIK Oepepi, Oyn oHbl xac-
accoupaumsanaxran natonornsnapgbiH Gipiren xoHe keneweri 6ap KnnHUKanbik briomapkepnepaiH kesi etTeai.

Tytin ce3dep: memabosnom, aHanus, Memabonummep, Memabonummik 3akbiMOaHyap, KUHUKabIK buomapkepep,
Ka3aK nonynsayuscal.
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BsepeHue npobrnema MeTabonMyeckoro CUHOPOMA, Ka3axCTaHCKUMU

PacnpoctpaHeHHoCTb CEpOeYHO-COCYaUCTBIX  YYEHbIMN n3yvaiotcs pasnnyHble acnekTbl
3abonesaHuit B KasaxctaHe SBnseTcs OOHON W3 CaMblX  MeTabonM4yeckoro CUMHOPOMA, STOMY BOMPOCY MOCBSLIEHO
BbICOKMX B Mupe [13], u nwemmyeckas HonesHb cepaua u HeMmarno pasnuyHbIX Hay4HbIX paboT [2,7,8,10].
LiepebpoBackynspHble 3aborneBaHust SBASIOTCA CambIMU Buomapkepbl npuobpeTatoT Bce Gonbluee 3HayeHue
BbICOKMMMW B €BPa3UIICKOM PEerMoHe, B TOM yucne Esponbl,  ANg TOYHOW MEOMUMHbI W WrparoT LEHTpanbHylo ponb B
Poccun wn LleHTpanbHoM A3uM W yBENMYMBAKOTCS C  MPOrHO3MPOBAHUM U MHTEpnpeTauum  KNUHUYECKNX
BospacToM [2]. Kak ykasaHO B  MHOMOYMCMIEHHbIX  PE3yNbTaTOB NPU pasfMyHbIX MPOTOKOMax NeyeHus u B
WCCNEeOBaHWsAX, B3aMMOCBS3b  Pa3BUTWS  CEPAEYHO-  pasHbiX  monynsauwsx,  0cobeHHO B nocriedHee
COCYAMCTbIX 3aboneBaHuit ¢ METabONMYECKMM CUHOPOMOM,  decsmurnemue, C NOSBMNEHUEM U Pa3BUMUEM OMUKCHbIX
XapakTepusyertcs OXMPEHNEM 7 yBENMMYeHMeM  mexHonoeul [1,3,4,5]. AktyaneH nouck 6uomapkepoB Ans
BMCLIEPANbHOTO  XMpa, apTepuanbHOA  TUMEPTOHWER,  paHHeW  OWarHoCTWKM,  MPOTHO3MpOBaHWA  BO3pacT-
WHCYNMMHOPE3NCTEHTHOCTBIO (CHWxeHMeM  accouwMpoBaHHOW  matomormw, B TOM  4ucne
4yBCTBUTENBHOCTM TKaHel K WHCYNNHY MW MeTabonuyeckoro  CMHApPOMA,  CepAeYHO-COCYAMCTbIX
TMNEPUHCYNIMHEMWER),  KOTOpble  BbI3bIBAKOT — pas3BuTME  3abomneBaHuil.
HapyLLEHWI YrNeBOLHOTO, IMMMEHOrO, MypUHOBOrO obmeHa Metabonom npepcTtaBnsieT coboil COBOKYMHOCTb BCEX
[1,14]. MeTtabonuueckuit cuHgpom sBnsieTca 6onbwon  MeTabonuToB, SBNSKOLLMXCA KOHEYHBIM NPOSYKTOM 0BMeHa
npoBremo 1 3HaYMTENbHO YBENMNYUMBAET MHBANMOHOCTb U BELIECTB B KNETKe, TKaHW, opraHe unmu opraHuame [9,
CMepTHOCTb HaceneHus. B KasaxcraHe Takke akTyanbHa 11,12]. B HacToslllee Bpems HaxomaT nNpUMeHeHue B
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AVarHoCTUKE MHOTOYMCIIEHHbIE BUOXMMMYECKMe MeTOabI MO
onpeaeneHnio cneunduieckux MeTabonuToB B KUOKOCTAX
MMM TKAHAX YenoBeveckoro opraHuama. Mertabonomuka
SBMAETCA Pa3BUBAIOLLENACH OTpacrbio N0 MAEHTU(MKALMK
HWU3KOMONeKynsipHbIX 6uocoeguHennin (mon.eec < 1500
[a). Metabonomuka packpblBaeT CyTb MPOMEXYTOYHbIX
(hEHOTUMOB  (M3MEHEHMS B YPOBHSX MeTabonuTta) BO
B3aMMOCBSI3W C TEHOMHbIMA W NPOTEOMHbIMW JaHHbIMM,
BMMSHMEM OKpYxalolen cpedbl (PucyHok 1). MetabonnTbl
paccMaTpuBaloTCs He TOMbKO B Ka4yecTBE OCHOBHbIX
nokasaTenen Ans MoCTaHOBKM OKOHYATENbHOrO AMarHo3a
HeKOTOpbIX 3aboneBaHuiA, a TaK Xe B kKa4yeCTBE OCHOBbI ANS
U3yyeHus NaTou3MONOrUYECKMX MPOLECCOB PasfNyHbIX
3abonesaHuit yenoseka [1,3,4,6,9].

CoBpemeHHast MeTabonomuka BkMovaeT B cebs
W3y4yeHWe  OrPOMHOrO  KonmMyecTBa  MeTabomuToB
OZHOBPEMEHHO ( OT HECKOMbKIX COTEH A0 ThICAYM MOMEKY)
[11,12]. B HacTosiLLee BPEMS HE CYLLECTBYET TEXHOMOrUM,
koTopas CcnocobHa W3MepuTb BCE MOMEKYNbl BCEro
metabonoma, opgHako Obinu pa3paboTaHbl pa3nuyHble
NoAXoAbl ANs peLLeHnst 3Toi Npobnembl B 3aBUCMMOCTH OT
MoCTaBNEHHbIX Lienen uccnegosauus [6]. Hanpumep, npu
nccnegoBaHun Metabonoma ¢ onpeaeneHueM obLIMPHOro
KonuyecTsa MeTabonumToB, npm PasnnYHbIX
NPOTUBOMONOXHBIX COCTOAHMAX (BONMBHOW —  340POBbLIN
YeroBeK, MOMyYaloLMiA NevyeHue - He MOIMyyaroLyi,
aKTMBHBIA — HENoLBWXKHbIA 00pa3 Xu3HW 1 ap.) 0Obl4HO

NMPOBOAAT HeLeneByk MeTabonoMuKy, UCTOMb3yst pasHble
nnatopmbl W MeTogbl pa3geneHns meTabonutoB -
SOEPHbIN  MarHUTHbIA  pesoHaHc  (AMP), xugkocTHas
rasosas xpomatorpacus 1 macc-cnektpometputo (MC) ans
KONMYECTBEHHOTO onpegeneHnst metabonutoB. B cryvae
aHanu3a KOHKPETHbIX XapaKTEPUCTWK WAM  MOTMEKYN,
nNpuMeHsieTcs LeneBass MeTabonmomuka, B OCHOBHOM, C
MOMOLLBIO  Macc-CnekTpoMeTpun  Aans  oBHapyxeHus
KOHKPETHbIX CreLmduyeckux MetabonutoB METOL0M Macc-
cnektpometpun MC [6].

LlenoctHoe wu3ydyeHne konuyectBa MeTabonuToB B
OpraHu3Me 4ernoBeka NpefoCTaBMsieT  BO3MOXHOCTb
OLEeHWUTb MeTabonuyeckun (heHOTMN uYenoBeka, TaKke
“3BECTHOro kak Metabotun. OnpegeneHve  Bapuauuii
MeTaboTMNOB MOXET NMPUMEHSTLCA AN NPOrHO3WUPOBaHMS
pucka  3abomeBaHWss W OMArHOCTUKW,  MOHWUMAHWS
MOMEKyNsApHOI  maTou3nomnoriv, Npu  WHTEpNpeTaummn
MOHUMaHWS BIUSIHUS OKPYXXaloLLen Cpedbl M 0bpasa XusHu,
a Takke npu pa3paboTke UM OLUEHKe IPPEKTUBHOCTM
NEKapCTBEHHbIX MPenapaToB, TOKCMYHOCTM U MOGOYHBIX

peakuwi [1] .
Llenb nccneaoBaHuUs. OueHuTb KMWHWKO-
metabonnyeckme  0cobeHHOCTM  cpeau  B3poCMOro

Hacenexus, NpoxuBatoLlero Ha Tepputopun KasaxcraHa
AN BbISIBMEHUS M XapaKTepUCTMKM  MeTabonmueckux
OvoMapKepoB BO3PACT-acCOLMMPOBAHHO MaToNorun Ha
OCHOBE aHanmM3a MyrbTUOMUKCHbIX [AHHbIX.

Genetic
factors

non-targeted metabolomics

genetically influenced
metabotype (GIM)

environmental and
lifestyle modulation

Metabolome
(complete set of metabolites)

Clinical

phenotype

Environmental
factors

targeted metabolomics

Currant Opinion in Biotechnology

PucyHok 1- B3auMocBs3b METabonoMUKM M PasNIMUHbIX (hakTopPoB

Martepuansi n MeToabl.

MpoTokon wuccneaoBaHns Obin 0foOpeH JTuuyeckuM
komuteToM LleHTpa Hayk o xu3Hw, National Laboratory
Astana, Hasapbaee YnuBepcuteT. Bce  yyacTHukm
1CCneaoBaHns MOANMCHIBANM MUCbMEHHOe cornacue Ha
yyacTve B uccnefoBaHuu. B paHHoe nccnegosanue Gbinn
BKMtoueHbl 60 nuL  Ka3axCkoi  HaUMOHANbHOCTM, Ans
KOTOPbIX Obino MpOBELEHO onpegenexue
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MOCNeAOBaTENBHOCTM MOMTHOrO TEHOMA WIM  9K30Ma C
WCMOMb30BAHNEM  TEXHONOMMWN  CEKEHWPOBaHUS  HOBOTO
nokoneHus  (NGS) HiSeq2000, Illlumina Ha 6ase
Nabopatopum  TeHOMHOWM WM MEPCOHANM3MPOBAHHON
MeanumHel, LleHTpa Hayk o xwsHu, National Laboratory
Astana,  HasapbaeB  YHuBepcuTeT, Hyp-CyntaH.
VckntodeHbl NWLa He Kasaxckoi HaLMOHanbHOCTU W nnua
monoxe 18 net. Obwas Bbibopka nuy Gbina nogeneHa Ha
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4 rpynnbl B 3aBMCUMMOCTM OT BO3pacTa - (Monogple o 45
neT, B3pocrble crapwe 45 neT) M HanMuus/oTCYTCTBUSA
oxupeHus (nHpekc maccel Tena (MMT) >30 krim2 —
Hanuuve oxupeHus, WMT<30 «kr/M2 - otcyTCTBME
OXwupeHusi) (Tabmmua 1).

[ns kaX@oro yyacTHWKa MCCrepoBaHus bl npoBeaeH
3abop KpoBW B CTepunbHble BakyTelHepbl ¢ K3-EDTA ¢
akTMBaToOpOM Cryctka W renem pasgenutenem. [locne
pasfeneHns KOMMOHEHTOB KPOBM Ha NrasMy, CbIBOPOTKY U
KNeTKW, COCTaBHble  KOMMOHEHTbI  XpaHWUnUCb  npu
Temnepartype -80°C o aHanmaa.

M3yyeHbl MeTabonomHble MokasaTenu nnasmbl y 60
MU Ka3axCKoWM HaLMOHarbHOCTU C Y4eToM Bo3pacTa W
OXWUPEHUsI, W3y4yeHbl Buoxummyeckue npodunmM nnasmbl
KPOBM  OT  300POBbIX MWL Ka3axckow  monmynsuuu
pasfeneHHbIX MO BO3pacTy, CTaTyCy OXWUPEHWS Kaxzow
noarpynnbl  AdaHHoW  monynAuwv.  MeTabonomHble
ucenenoBaHus nna3Mbl KPOBW NPOBOAWMMCH B KOMMAHMM
Metabornom, CLA. WccnegosaHve npoBogunoch  Ha
nnatcopmMe NO TAHAEMHOW TEXHOMOrMM CBEPXBbICOKO

XMOKOCTHOA  xpomaTorpadpum M Macc-CrnekTpOCKonuu
(Ultrahigh  Performance Liquid Chromatography-Tandem
Mass Spectroscopy (UPLC-MS/MS)).

OnpeneneHne ypoBHS BUMOXMMWYECKMX MOKa3aTenei B
CbIBOPOTKE ~ KPOBM  MPOBOAWMOCH Ha  BMOXMMMYECKOM
aHanmaatope Cobas 6000, Roche Diagnostics Ha Gase
KNMHWKO-AuarHocTuyeckoin nabopatopun «Onumny», 1. Hyp-
Cynran.

CratCTnyeckuin  aHanu3 npoBOAUNICS C  MOMOLLbIO
nporpammbl SPSS 21.0® (SPSS Japan Inc., Tokyo, Japan).
B paboTe ucnonb3oBanuch creagylowme CTaTucTuyeckme
pacyeTbl; ABYXBbIOOPOUHbIA t-test Yanua, ogHodaKTopHbIi
U OBYX(AKTOPHBIA AucnepcuoHHblit aHanu3 ANOVA, p-
BENMMYMHA YPOBHS 3HauMmocTi (p-value), g-BenuymHa
CpeaHelt [onu NOXKHbIX OTKMOHEHWA runotesbl (g-value),
anroputm Random forest, MeToa rMaBHbIX KOMMOHEHT
(aHrn. principal component analysis, PCA). Ananu3
MHOXECTBEHHON MNWHEHON PEerpeccuu, C MonpaBkoM Ha
Bo3pacT M non. [lonyyeHHble nokasaTenu CuMTanuchb
CTaTUCTUYECKN OCTOBEPHBIMM Npu 3HaueHmsx p<0.05.

Tabnuya 1.
PacnpeaeneHve BbIGOPKK NO rpynnam B 3aBUCMMOCTHM OT BO3PAcTa 1 OXKUPEHHS.
[pynnbi Kon-so Onucanve
My KEH
Monogble, oTcyTCTBUE 18 21 Monogbie go 45neT, 6e3 NpU3HaKoB OXMPEHNS,
OKMPEHUS Bo3pacT < 45n, MT < 30 kr/m2
Monogble, Hanuune OX1peHns 4 0 Monogble 4o 45neT, ¢ Npu3HaKkamu OXMpEHUs
Bo3pacrt < 45n1, UMT = 30 kr/m2
Bapocnble, oTcyTcTBUE 6 5 Bspocnble cTapiue 45neT, 6€3 NpU3HaKOB OXMPEHMS!
OXUPEHMs Bo3pact = 450, UMT < 30 kr/m2
B3pocnble, Hanuume oXupeHns 4 2 Bspocrble cTapiue 45neT, ¢ npu3Hakamn OXMPeHus
Bo3pact = 451, UMT = 30 kr/m2
Pe3ynbTathbl ucnonb3osancd ANOVA  aucnepcuoHHbli  aHanua  u

Ans n3yyeHnst MeTabonmueckux W3MEHEHMIA, KOTOpble
NPOMCXOJAT Y MONOABIX U B3pOCHbIX cTapLue 45 net niogei
B 3aBWUCUMOCTM OT OTCYTCTBUS, MOO HanMumus NpU3HAKOM
OXMPEHUS HamW MPOBOAWNOCL WCCMEAOBaHWE MOMHOT0
meTabonoma nnasmbl KpOBM. B pesyrnbTate
MeTaboNMOMHOTO  aHanmusa fdaHHblX onpeaeneHo 692
PasnnyHbIX OMOXMMMYECKMX MOKA3aTeNnsi OCHOBHbIX MyTel
MeTabonm3mMa  aMMHOKWCIOT, NETMAOB,  HYKNEeOoTMAOB,
YINeBoAoB, KOChakTOpOB W BUTAMWHOB, KCEHOOMOTWKOB,
NUNWZHOTO UM 3HepreTudyeckoro obmeHa y Bcex 60
Y4YaCTHUKOB UCCNEA0BaHMS.

MpoBeneHo Heobxoaumoe norapugmmuyeckoe
npeobpa3oBaHne W OMpedeneHue  OTCYTCTBYHLLMX
3HAYEHW, MPW  HaNMWMYUM  TaKOBbIX, C MWUHUMAIbHLIM
3HayeHWeM [Ons kaxgoro OwuocoeauHenus. B pabote

[ByXxBbIOOpOUYHbIA  t-test  Yanua pgna  onpegenenus
B1oCOeaMHEHUI,  KOTOpble  OTMMYANUCh  3HAYUTENBHO
MeXay aKCnepuMeHTarbHbIMU rpynnamu.

KpaTkoe u3noxeHue konudyectsa GuocoeguHeHWR, €O
cTaTucTuyeckon goctoBepHocTbIo (p<0,5), a Takke Tex, KTo
npubnmxaetcs Kk atuMm  3HaveHusm (0,05 <p <0,10),
nokasaHbl Huxe B Tabnuuax 2 u 3.

B Tabmmue 2 wn 3 npeactaBneHo  KONMYECTBO
MeTabonnToB NpU CTaTUCTUYECKOM CPAaBHEHUM rpynn B
3aBMCUMOCTW OT BO3pacTa, CTENeHn OXWUPeHns, nona, rae
obHapyxeHbl W3MEHEHWs KaK yBenWueHue, TaK M
YMeHblUEHWe B MoKasaTensx Cco  CTaTUCTMYECKON
poctoeepHocTbo (p<0.05), a Takke TeX, KTO NpubmmxaeTcs
k 9TUM 3HayeHmsam (0,05<p<0,10).

Tabnuya 2.
KonnyectBo MeTabonmtoB, NokasaBLIMX 3HAYMMble U3MEHEHUS.
Cratuctnyeckuit ANOVA aucnepCcuoHHbI aHanusa
lMoka3aBLune
BuocoeauHeHuns, nokasasLune lNokasaBluue BO3pacT- lMokasaBLuve OXMUpeHue-
9, y BO3pacT-OXVpeHne
3HaunMble U3MeHeHNs accoLnMpoBaHHbIN 3MeEKT | accoLmnpoBaHHbI ekt ,
acCoLMMPOBaHHbIN 3dekT
Bcero 6uocoegunenuin p<0.05 80 55 34
Bcero 6uocoeanHeHni
A 65 57 29
0.05<p<0.10
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Tabnuya 3.

CratucTMyeckue cpaBHeHUsi rpynn uccnegoBaHus no 692 merabonutam (6uMocoeauHeHMsIM), MOKa3aBLIMX

M3MEHEHUs y y4aCTHUKOB UccregoBaHuA.

Cratuctuyeckue CpaBHEHUA

Bcero Bcero
BuocoeanHeHns, nokasasLume 6 . BuocoeanHeHus 6 . BuocoeanHeHus
SHAUMMLIE VSMEHEHMS MOCOEANHEHWIA (t0) MOCOEONHEHWN (1)
p<0.05 0.05<p<0.10
ANOVA pucnepcumonHbin aHanus (ANOVA Contrasts)
OTCyTCTBME OXMPEHNS 140 11921 57 4314
%w Hanuune oxuperus 35 27|18 39 28|11
onogble
Bce 80 728 65 49|16
Monopgble go 45neT 52 25|27 26 15|11
Hannuve  [B3POCTIbIE CTapLue 45meT 43 15|28 40 22|18
OXVMPEHUs - Bapocrble cTapLue 45neT /
OTCyTCTBUE  [Monopgple go 45net 100 75[25 66 5412
OXMpEHMS
Monopgble go 45neT/ 56 15041 39 9130
B3pocnble cTapiue 45net
Bce 55 34|21 57 30[27
ABYxBbIOOpoYHBIif t-test Yanua (Welch's Two-Sample t-Test)
Monogele, oTcyTCTBYE 155 80[75 49 19130
OXMpPEHMS!
)wy»(qMHbl B3pocrble, oTcyTCTBIE 66 5115 38 23/15
EHLLMHbBI  |OXMPEHNS
B3pocnble, Hannune 54 477 3 22/11
OXMPEHMS

OT0 nokasbiBaeT O0OLLYl0 KapTWHY pasHOPOAHOCTM
AaHHbIX MeTaboMOMHOro aHanuaa npu u3yyeHnn BonbLLOro
konuyecTBa nokasatenei (692). Hwxe onucaHbl Hanbonee
3HaYMMble M NPEeLCTaBNSIOWMA  WHTEPEC M3MEHEHWs
MeTabonuToB  pasnnuHbix  BMOXUMMYECKMX  myTen,
BblOpaHHble W3 MepBbiX TpUALATH Haubornee 3HauYMMbIX B
AaHHOM WCCreoBaHUM MeTabonumToB.

O6HapyxeHbl ~ M3MEHEHWNs  HECKOMbKUX  M3BECTHbIX
meTtabonuTos " pasnUYHbIX npeanonaraembix
meTabonuyeckux nyteid y rpynnbl cTapwe 45 net no
CpaBHEHMIO C rpynnon monogplX nny (<45 ner).
MeTtabonuyeckue  pasnuuns  BKMKOYANW  M3MEHeHWs
MeTabonuToB, CBS3aHHbIX C OOMEHOM JKMPHbIX KMCIIOT,
cTepouporeHe3oM (BMOCUHTE3 CTEPOMAHBIX TOPMOHOB),
BTOPWYHBIM  METaboNM3MOM  KapHUTUHE, MUKPOBMOMOM
KWLLEYHWKA, C NMPOLECCamMu BOCMamneHns U OKCUOATUBHOIO
cTpecca.

[na Toro, 4tobbl OMpeaenuTb, Kakue nepemeHHble
(meTabonuTHble  nyTM,  OMOcOeaMHEHMs)  BHOCAT
HanbonblKA BKNag B Knaccuukaluum gaHHON BbIOOPKM K
(hOPMMPOBAHWM  3HAYMMbIX MeTabomuToB, BblUMCISETCS
Hauboree 3HauMMas nepeMeHHas C WCMONb30BaHUEM
anroputva  Random  Forest. B  pgaHHom  cnyyae
ucnons3osancs kputepuin «Mean Decrease Accuracy»
(MDA) B atoit metoguke. «Mean Decrease Accuracy»
onpegenseTcs  CnyyailHbiM  oBpasoM,  nepecTaenss
nepeMeHHylo, M0 MOCTPOEHHOMY [peBy, a 3aTem
NepeoLieHNBAETCS TOYHOCTb NPeCKasanus.
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Ecnn nepemeHHas He WMeeT 3HayeHus, TO 9ITa
npouegypa OyoeT umeTb HeboMbluMe M3MEHEHUS| B
TOYHOCTW MpefckasaHns knacca. B npoTMBOMONOXHOCTL
9TOMY, €CNW NepemMeHHas UMEET BaXHOEe 3HauyeHue ans
knaccudmkaLmm, TOYHOCTb NporHo3a bygeTt nagatb nocne
TaKON NepecTaHoBKM, KOTOPbIA Mbl 3anuiuem kak MDA,

Takum obpa3som, aHanna Random forest obecneunsaet
paHXMpoBaHMe N0 BAXHOCTUM MeTabonMToB, Ha BLIXOAE
onpegeneHo 30 metabonuTos (GrocoeguHeHMI) B CIUCKE B
Ka4yeCTBe MOTEHUMANbHO 3acnyXMBaWMX AanbHEeNLero
uncenenoBaHus U U3ydeHus (PUCYHok 2,3,4).

Mpu aHarmse Random  forest Bcex  rpynn
uccnepoBaHns, cpeau Bcex 692 Obinu  onpegeneHbl
Hanbonee 3HauMMble meTabonuTbl OCHOBHBbIX

MeTabonuyeckux nyTell He3aBMCUMO OT  BO3PACTHON
rpynnbl: MeTabonuama nunugoB, YrneBogoB, aMUHOKWCIIOT,
HYKNEeoTMIOB, KCEHOOMOTMKOB, KO(AKTOPOB U BUTAMMHOB.
Mpu atom BO BCex Tpex rpadukax OTMEYaeTcs, uTo
Hauborbluee KOMMYECTBO NpeAcTaBneHbl MeTabonutamu
NIMMZHOTO, aMUHOKICIIOTHOTO 06MeEHa W KCeHOBMOTMKOB.

B wmeHbwem konuyectee B Ton 30 meTabonuToB

BCTpeyatoTcA MeTabonuThbl obmeHa yrnesonos,
HYKNeoTuaos, KO¢)3KTOpOB 1 BUTAMWUHOB.
Hanbonee 3Ha4nmble U3MEHEHNA MU3BECTHbIX

MeTabonuToB pasnuuHbiX MeTabonuyeckux nyTeir npw
CPaBHUTENBHOM CTaTUCTUYECKOM aHarnu3e NpeacTaBmneHsbl
HIXeE.
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pregnanediol-3-glucuronide 1
pimeloylcarnitine/3-methyladipoylcarn... {
ergothioneine 4

3-hydroxyhexanoate 4
docosapentaenoate (n3 DPA 22:5n3)
5alpha-pregnan-3beta 20alpha-diol disulfate
3-hydroxybutyrylcarnitine (2) 1
1-oleoyl-GPI (18:1)* 4

citrulline

3-hydroxybutyrylcarnitine (1) 4

1 5-anhydroglucitol (1 5-AG) -
21-hydroxypregnenolone monosulfate (1)
4-hydroxycoumarin 4
21-hydroxypregnenolone disulfate 1
dihomo-linolenate (20:3n3 or n6) 4
17alpha-hydroxypregnenolone sulfate 4
7-methylxanthine 4

10-nonadecenoate (19:1n9) -
3-phenylpropionate (hydrocinnamate) 1
3-hydroxyoctanoate -
3-methylglutarylcarnitine (2) 4
3-methylxanthine {

3-hydroxysebacate {

trigonelline (N'-methylnicotinate) 4
cholesterol 4

17-methylstearate 4

fructose -
glycosyl-N-stearoyl-sphingosine 1
orotidine 4

N-acetylarginine -

mean-decrease-accuracy

Ton 30 3Ha4YNMbIX
meTabonuntos rpadmka,
nokKasaslue OTINYnNA B
cnegyrowmx
MeTaboIOMHbIX NyTAX:

® Lipid Metabolism

e Amino acid
Metabolism

e Xenobiotics

e Carbohydrates

o

o

PucyHok 2. Ucnonb3oBanue anropmtma Random Forest ans paHxupoBaHus
Ton 30 MeTabonuToB (rpynnbl CpaBHEHUA: BCe rPynnbl).

pimeloylcarnitine/3-methyladipoylcarn... -
pyridoxate -

4-hydroxycoumarin -

pregnenolone sulfate

3-methylxanthine -

methyl indole-3-acetate -

citrulline 4

linolenate [alpha or gamma (18:3n3 or 6)] -
N-acetylarginine -

ergothioneine -

3-hydroxysebacate -

trimethylamine N-oxide -

lanthionine

1-stearoyl-GPI (18:0) -

7-methylxanthine
3-methylglutarylcarnitine (2)
taurocholenate sulfate

adenine

21-hydroxypregnenolone monosulfate (1) q
N2 N2-dimethylguanosine -
3-hydroxybutyrylcarnitine (1) -
21-hydroxypregnenolone disulfate 4
cysteine sulfinic acid -

1-oleoyl-GPI (18:1)* 4
phenylacetylglutamine -
S-1-pyrroline-5-carboxylate -
arabitol/xylitol
17alpha-hydroxypregnenolone sulfate -
sphingomyelin (d18:1/17:0 d17:1/18:0 d19:1/16:0) -
4-acetamidobutanoate -

Ton 30 3Ha4YnMbIX
meTabonntos rpaduka,
NMoKasaBLUMe OTIMYUA B
cnepyowmx
MeTaboJIOMHbIX NyTAX:

Lipid Metabolism

Amino acid
Metabolism

Xenobiotics

Carbohydrates

15

3 35 4 45
mean-decrease-accuracy

5

5.5

PucyHok 3. Ucnonb3oBaHue anroputma Random Forest ans paHxupoBaHus
Ton 30 meTabonuToB (rpynnbl cpaBHeHUA: Monogble/cTapie 45ner).

59



Original article

Science & Healthcare, 2019 (Vol. 21) 5

5alpha-pregnan-3beta 20alpha-diol disulfate 4
ergothioneine

1-palmitoleoylglycerol (16:1)* §
glycosyl-N-stearoyl-sphingosine -
5alpha-pregnan-3beta 20alpha-diol monosulfate (2) 4
phytanate -

sphingosine

16a-hydroxy DHEA 3-sulfate 4
17-methylstearate

3-hydroxybutyrylcarnitine (2)
2-hydroxybutyrate/2-hydroxyisobutyrate 4
mannitol/sorbitol 4
pregnanediol-3-glucuronide 1

galactonate -

N1-methyladenosine 1

1-palmitoyl-GPG (16:0)* -

1-oleoyl-GPI (18:1)* 4

dihomo-linolenate (20:3n3 or n6) 1

fructose

3-(4-hydroxyphenyl)lactate

glutarate (pentanedioate) 4

N-stearoyltaurine -

cysteinylglycine -

tryptophan betaine -

l-urobilinogen -

2-methylbutyrylcarnitine (C5) 1
5alpha-pregnan-3beta 20beta-diol monosulfate (1) 4
1-oleoyl-2-linoleoyl-GPC (18:1/18:2)*
3-phenylpropionate (hydrocinnamate) 4
sphingomyelin (d18:1/18:1 d18:2/18:0)

Ton 30 3Ha4YNMbIX
meTabonuntos rpadmka,
NoKasasLKMe OTANYNA B
cneayroLwmx
MeTaboNOMHbIX NyTAX:

Lipid Metabolism

Amino acid
Metabolism

Xenobiotics

Carbohydrates

1.8 2

22 24 26

mean-decrease-accuracv

PucyHok 4. Ucnonb3oBaHue anroputma Random Forest gns paHxupoBaHus
Ton 30 meTabonUTOB (rpynnbl CPaBHEHUSA: C OXMPeHUemM/0e3 oXxupeHus).

HakonneHue ce0600HbIX XKUPHLIX KUCIIOM 8 2pynne
uccnedyembix cmapuie 45 nem.

OgvH u3 Hanbornee 3HAYMMbIX M3MEHEHWA ObiNo
yBENNYEHME HECKOIbKMX ANWHHOLIENOYEYHBIX,
NOMMHEHAChILLEHHbIX- 1 CBOBOAHBIX XMPHbIX KncrnoT (CXKK)
C pasBeTBMEHHON Lienbio 1 rmuuepuHa B Bonee crapliem
BO3pacTe cTaplue 45 neT B CpaBHEHUN C rpynnon Monogbix
nogen. OCHOBHbIM (pakTOpoM, Onpeaensiowmm nonHoe
BbicBoOOXaeHne CXK sBnsietcs yBenuueHue obluero
konmyectBo CXK, rnaBHbiM 06pa3om B MOAKOXHOM
KMPOBOWN TKaHM, KOTOPasH ABMSETCS OCHOBHBIM UCTOYHUKOM
CXK nnasmbl.

AHanormyHblM  obpasom, nokasaTenlb  nvnonuaa
(rMuuepuH) Bbin 3HauMTENBHO Bbilwe y 6onee CTapLmx
nogen no  CpaBHEHMO € MOMOAbIMM  NIOOBMU, W
npegnonaraet, 4to BbicBoBoxaeHne CXK u3 xwuposoi
TKaHM Obima Bbille y [pynnbl  CTapwwx fogen.
AnbTepHaTBHOE OODBACHEHWE  MOBbLILLEHHOTO  YPOBHS
CBOBOAHBIX KMPHbIX KACTOT 3TO U3MEHEHMS B-OKMCNEHNS B
CTapLLiei BO3pacTHOW rpynne.

[leACTBUTENbHO,  YPOBHW  KETOHOBbIX  Ten  3-
rgpokenbyTupata  (3-hydroxybutyrate BHBA), koTopbie
CUHTE3NPYIOTTCA MpYM  Hanu4MM  aueTWn-kosH3uMa A, ¢
MOMOLLbIO  MWUTOXOHAPMANLHOTO  BeTa-okucnenus, Obinu
3HAYNTENbHO Bbllle y CTapLUen rpynnbl (6e3 oxupeHus) no
CpaBHEHMIO C MorogbiMu nuuamn (6e3 oxwupenns). Takum
obpasom, Hakornenne CXK y noxumbix nauueHToB (He
CTpajalowWwmx OXMpeHneM) MoxeT OblTb CBA3aHO C
nameHeHnem OeTa-okucnenms CXKK cpeou Gonee
BO3PACTHOI TpynMbl Y4aCTHUKOB WCCNELOBaHNS (PUCYHOK
5). B cosokynHocTH, cHmkeHne notpebnenus CXK n f-
OKWCMEHUSt N yBENUYeHne MpOLECCOB kupoobpa3oBaHus
(MMnoreHHble W NIANONMWTMYECKME  MyTM)  MOTYT
CnocobCTBOBATL YBEMMYEHUIO LMPKYNUPYHOLNX CBOOOLHBIX
KUPHBIX KMCTIOT.
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OT10T  MeTabonuyeckuin nokasaternb  MOBBILIEHHOTO
ypoBHs CXKK v rmuuepuHa y noxunbix Noae cornacyetcs
C  npedbioywMMi  UcCnefoBaHUsMK,  MOKasaBsluve
noBblLeHHble ypoBHM CXKK B €BA3M CO CTapeHwem, 4Tto
CBSI3aHO C yBENMYEHNeM abAoOMUHAMNBHOTO OXVUPEHNS.

3HayumenbHoe ysenuyeHue ayuUNKapHUMUHOB Y
uccnedyembix cmapuie 45 nem.

MeTtabonuyeckue nokasaTenu MOBLILLEHHOTO obMeHa
CBOOOAHBIX ~ XMPHbIX  KMCmoT M BeTa-okucneHus
HabniogaeTcs Npu CPaBHEHUN CTapLUen 1 MONOAON rpynnbl
nogen, 0 YeMm CBMOETENbCTBYIOT MOBbLILLEHHbIE YPOBHM
aUMUNKapHUTUHOB. [NMHHOLENOYEYHbIE XWUPHbIE KUCMOTbI
MOryT ObiTb aKTMBWMpOBaHbI B 3HOOMNA3MaTUYECKOA CETU
(petukynyme), BHELLHeN MUTOXOHAPUANbHOM 7
nepokcucomanbHoit  MembpaHax.  AuunmbHas  rpynna
nepegaeTcs KapHUTUHY ¢ 0BpasoBaHNeM auMIKapHUTUHA U
3aTeM JBWXETCS MO BHYTPEHHEH MeMOpaHe MUTOXOHAPUM.
OTO  COMPOBOXAAETCA  BbIOENEHWEM  KapHWTUHA U
0bpa3oBaHNeM aLeTUN-KoaH3MMa A 1 3amyCKOM MEeXaHW3m
B-okucneHus.

B nMpOTMBOMONOXHOCT 3TOMY, CpeaHeLenoYeyHble
XVMPHBbIE KUCMOTbI He TPebyIoT CMCTEMbI TPaHCNOPTUPOBKY B
MUTOXOHOpUM.  PepMeHTaTMBHbIN ~ MeXaHusM  Aand
OKWUCTIEHWS KUPHBIX KUCAOT COCTOMT U3 [BYX OTAENbHbIX
KOMMOHEHTOB. [lepBbl KOMMOHEHT - 3TO BHYTPEHHSAS
MWUTOXOHZpWanbHas membpaHa, kotopas Heobxoguma Ans
OKWCMEHNS  ONMHHOLIENOYEYHbIX KWPHbIX kucmoT. OHa
BKIloYaeT B ceDs aueTun-kosHaum A-merugporeHasy u
TPUYHKLMOHANbHBIA  (DEPMEHT,  KOTOpbI  BIUSIET  Ha
aKkTuBHOCTb eHoun-CoA-rnapatasel, 3-rugpokcuaumn-KoA-
[ervaporeHasy u Tuonasy. JTa cuctema Takke Tpebyer

Hanuuma KapHUTUH-NanbMUTOUNTPaHCepasbl I,
KapHUTUH/aUMNKapHUTMHATPAHCNOKa3bl, M KapHWUTMH
nansmutounTpaHcepasol Il BTopo  KOMNOHEHT

HaxoauTCA B MUTOXOHAPUANbHOM MaTpUKCe N HYXOaeTCA B
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CpeaHe- 1 KOpOTKO LienoyeyHbIX cybecTpaTax. YCTaHOBMEHO,
yTo (hepMeHTbl B MemOpaHHOW cuCTeMe WUMEeT CTPOro
OpraHW30BaHylo CUCTEMY W IPAEKTUBHYIO MOMEKYNSAPHYHO
Lienb peakuuit. B npoTMBONONOXHOCTL 3TOMY, (PEPMEHTBI B

3-methyladipate

mMaTpuLe He UMEIT MOMHON MONMEKYNAPHON Lienu peakLmi.
Kak cnegcteue, uyacto MoryT 6biTb  OBHapyXeHbl
NPOMEXYTOYHbIE NPOAYKTbl, B BUAE CpedHe W KOPOTKO-
Lleno4ye4HblX KAPHUTHUHOB.

docosapentaenoate (n3 DPA; 22:5n3)
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PucyHok 5. BnoyHas gnarpamma nameHenusi metadonutos CXK
B accouyaLmm ¢ BO3pacTOM M CTENEHbIO OXMPEHHUS.

HeckonbKo CpefHUX/KOPOTKO LienoyeyHbIX KapHUTUHOB,
B TOM uucne auetunkapHutud, 3-hydroxybutyrylcarnitine,
suberoylcarnitine, adipoylcarnitine u pimeloylcarnitine/3-
methyladipoylcarnitine, 6binm 3HaunMTENLHO BhilLE B Nnasme
KPOBU Yy rpynnbl cTaplue 45 net no cCpasHEHMIO C rpynmnow
mnagwe 45 (pUCyHoK 6).

OTU U3MEHEHUS, BEPOSTHO, 13-3a YBEIUYEHUS KUPHBIX
KMCNoT OeTa-OKWUCMEHWUS, YTO NPUBOAWT K YBEMUYEHWHO
HaKoNneHNns: MeTabonmyecknx NPOMEXYTOYHbIX MPOAYKTOB.

Takum 06pa3om, HakONMeHWe auunKapHUTUHOB Y
CTapLLUel rpynmbl Y4aCTHUKOB cTaplie 45 neT moryT 6biTh
CBA3aHbl C W3MeHeHuMeM oOMeHa B agunouuTax yepes
npouecc nunonusa, B kotopom CXXK ofpasytoTtcs u3
TpurnuuepngoB 1 BoicBoboxaaeTcs B kpoBoTOK. CXKK
0ObIYHO OKMCTIAKOTCA B MUTOXOHAPUSX Ans cuHTe3a AT u
yBenuuenne CXKK MOXeT npuBecTM K YCKOPEHMo pacxopa
SHEPIUM, YTO MPUBOAMUT K yBENMYeHMto GeTa-okuCreHus Y
fonee cTapLlero nokoneHus UCCNeayemoi rpynbi.

3HayumenbHoe CHUXeHue cmepoudHbIX
Memabonumoe y uccnedyembix cmapuie 45 nem.

C BO3pacTOM OTMEYaETCA YMEHbLUEHNE aKTUBHOCTY
MOMOBbLIX FOPMOHOB U COMATOTPONMMUYECKOW aKTUBHOCTU, Kak
CNeAcTBME OTMEYAEeTCs M3MEHEHUE MbILLEYHON Macchl U
MUHEPanbHOMN MII0THOCTW KOCTHOW TKaHU, XPYNKOCTb KOCTEM
y noxunblx fogei. [pouecc CTapeHus CBS3aHO C

cofiepXaH1eM B CbIBOPOTKE KPOBW MOMOBLIX CTEPOMAHbBIX
TOPMOHOB W MOKA3blBAET CHIKEHWE Y MOXUMbIX MO
CpaBHeHM0 ¢ monogbiMu Ha 51% TectoctepoHa u 32%

acTporeHa.
B atom wuccnegoBaHwuW, y uccrnedyembix crapue 45
neT, pes3k0 OTNMYanMMUCb  MokasaTenu  MeTabonmToB

CTEPOMAHBIX TOPMOHOB MO OTHOLIEHMIO K rpymnne Monoabix
nccnegyembix. lpu cpaBHeHuW rpynnbl Morogblx, 0es
OXWPEHUs C TaKoW Xe rpynnon B3pocnbiX craple 45net

OTMEYanoCb  CHWKEHWe  MPOMEXYTOYHbIX  MPOAYKTOB
CTepouaHbIX ropMoHOB  (pregnenolone sulfate, 21-
hydroxypregnenolone monosulfate, 21-
hydroxypregnenolone disulfate, 17-alpha-

hydroxypregnenolone sulfate, 5alpha-pregnan-3beta, 20-
alpha-diol disulfate, 5-alpha-pregnan-3(alpha or beta) and
20-beta-diol disulfate).

OTM  CTEPOMAHbIE  MPOMEXKYTOUYHbIE  MPOAYKTHI
Y4acTBYKT B CMHTE3€ NPOreCTEPOHOB U KOPTUKOCTEPOUIOB,
a VMEHHO KOPTM30Ma W anbjocTepoHa. B gonomnHenue k
3TUM M3MEHEHMsM, Cpeay B3pOCnbIX CTapLie 45neT Takke
OTMEYEHO 3HAYUTENIbHOE CHUKEHME  MeTabomnnyeckux
NpeLLeCTBEHHNKOB CMHTE3a aHOpOreHoB
(dehydroisoandrosterone sulfate (DHEA-S), 4-androsten-
3alpha, 17alpha-diol monosulfate, 4-androsten-3beta,
17beta-diol disulfate and andro steroid monosulfate).
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suberoylcarnitine acetylcarnitine
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PucyHok 6. BnouyHas gnarpamma yBenu4yeHus MeTabonuTos
aueTUNKapHUTMHOB B accoLMaLMmn ¢ BO3PacTOM U CTeNeHbIo OXUPEeHUs.
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PucyHok 7. BnoyHas avarpamma CHUXeHUsi MeTabonMToB CTEPOUAHBIX FOPMOHOB

B accouunalmun ¢ BO3pacToM U CTeneHb 0OXXUPEeHUA.
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Crapwas rpynma  uccregyemblXx C  OXMPEHWEM
nokasblBanu  YBENWYEHME  HECKOMNbKMX  CTEPOMAHbIX
NPOMEXyTOuUHbIX NpoaykToB (16a-hydroxy DHEA 3-sulfate, 4-
androsten-3-alpha, epiandrosterone sulfate, 5alpha-androstan-
3alpha,17alpha-diol  monosulfate  and  etiocholanolone
glucuronide) no cpaBHeHuto ¢ rpynnoit MonoabIx Ao 45 net ¢
Mpu3HaKkamn OXMPeHus (pUCyHok 7). BmecTe B3sTble, 3t
W3MEHEHUS COrMAacyIOTCA C U3MEHEHWUSIMI CTepouaoreHesa ¢
BO3PacToM, uTO noaTBepxaaeTcs BbIBOZAMM,
COOEPXaLLMMUCS B NUTEpaType.

U3meHeHuUs1 6uoxumu4ecKux Mapkepos eocnaneHust
y uccnedyembix cmapuwe 45 nem.

YBENWYeHNe MOHOTWMAPOKCH-, OUTMAPOKCU- KUPHbIX
KNCMOT M 9NKO3aHOMAOB (eicosanoids - OKMCMEHHble
NPOU3BOAHbIE  MOMWHEHACBILEHHBIX KUPHBIX  KMCMOT),
obecneumBatoT KITHO4EBbIMN NPOMEXYTOYHBIMN
npoLyKTamu sl MapkepoB BOCMANUTENBLHOTO NpoLecca 1
OKWUCIUTENBHOTO cTpecca. Tak bonee BbICOKME YPOBHU 16-
hydroxypalmitate, 13-HODE + 9-HODE, 12, 13-DiHOME,
9, 10-DIHOME, 5-HETE, 12-HETE wn 15-HETE

13-HODE + 9-HODE

10 | [¢] (¢}
8 4
6 o
4
S — "
2
= A
Non-Obese Obese Non-Obese Obese
Young Old

obHapyxeHbl Yy uccnegyembix crapwe 45 net B
CpaBHeHuM ¢ monogbiMu o 45 net (pucyHok 8). 3w
BuocoednHeHns - NpodyKTbl MEPEKUCHOTO OKWUCIEHWS
NUNWAOB M MapKepoB BOCMANEHWs! W OKMCMUTENBbHOTO
cTpecca.

OTM  BOCManUTENbHbIE  aKTMBAaTOpbl  BEOyT K
MOBbILIEHHOMY MEPEKNCHOMY OKWUCTIEHUIO TMMWAOB, YTO
SBNSETCA pe3ynbTaToM HeepmeHTaTUBHON peakumm ROS
(Reactive oxygen species - obpasoBaHWe peakTUBHbIX
copM  KuCriopoga) € KMPHBIMM - KACNOTaMM — WAm
hepmeHTaTMBHO Yepes paboTy umknookcureHasbl (COX),
nunokeureHasbl (LOX) n uutoxpoma P450 (CYP) Ha
KUPHBIX KUCOTaX. OTU NPOAYKTbI NEPEKNCHOTO OKNCTEHMS
nvnugos (DIHOME, HETE u HODE) moryT B AanbHelwem
CnocobCTBOBaTb  BOCMANUTENbHOW — peakuum  nyTem
aKTMBaLMM UMMYHHbIX KNETOK.

Takum 06pa3oM, MOBbLILLEHHbIE YPOBHI 3TUX MapKepoB
BOCMaNeHUs U OKUCMUTENBHOTO CTpecca MOryT ykasblBaTb
Ha CO34aHWe NMyullMX YCMOBUMIA ANS MpO-BOCMANUTENbHOrO
npouecca cpeau rpynnbl uccneayembix crapiie 45 ner, B
CpaBHEHUM C rPYNNON Monoablx Mnaatwe 45 ner.

20 3-hydroxydecanoate

T

25 -

2.0

0.5 T —_ —_

—_

0.0 T T T T
Non-Obese Obese Non-Obese Obese
Young Old

PVICYHOK 8. brnioyHas AnarpaMmma n3aMeHeHus OGUOXMMMUYECKHX MapkepoB
BocnaneHuAa B accouualmn ¢ BO3pacToM U CTeNeHb OXXUPeHuA.

UsmeHeHuss ~ 6akmepuanbHbIX  NPOU3BOOHBIX
Memabonumos amuHokuciom (M3meHeHus
MeTabonuTOB  aMMHOKWUCIIOT,  MOMYYeHHbIX  OT
KuLeYHoN MUKPONopbl).

OxupeHue CBA3aHO C WM3MEHEHWAMM B  KMLLEYHON
MUKPOGhIope, KOTOPbIE MOTYT BbITb Pe3ynbTaTOM pasnuymii
B PEXWME MUTAHUS UMK 3BOSIKOLMM KMLIEYHbIX BGakTepui
ans Oonee 3ddeKTMBHOTO MoMyyeHns MeTabonuTos,
Hapsgy C OpYrMMM BO3MOXHOCTSIMM, AN NPOW3BOACTBA
SHeprUM Ana  opraHusma. M3ameHeHus meTabonuTos,
MOMyYeHHbIX OT KULIEYHON MUKPOCIOpPbI, MPOAYLMPYEMbIX
W3 aMMHOKACTOT TpunTodpaHa, (peHunanaHuH, TUPO3WH
Habntoganucb Yy mccnegyemblx cTapwe 45 neT no
CpaBHeHui0 ¢ mnaguei koroptoi (phenylacetylglutamine,
phenylacetylglutamate,  p-cresol  sulfate,  p-cresol-
glucuronide,  3-phenylpropionate,  3-indoxyl  sulfate,
indoleacetylglutamine) (pucyHok 9). 3TO ykasbiBaeT Ha
3aMeTHOe BIWSIHWE YBENUYEHUS BO3pacTa Ha MUKpodropy
KMLIEYHMKA M WU3MEHEHWe  KenyAouHO-KMLIEYHOro
roMeocTasa npu CTapeHum.

OnpegeneHne YpOBHA  KIMHUKO-OMOXUMUYECKMX
noka3sartenen B KPOBM Y Y4aCTHUKOB UCCnefoBaHUs.

[nsi OUEHKN KNMHWMKO-DMOXMMUYECKMX NOKasaTenen B
KPOBW Yy  YYaCTHMKOB WCCNEAOBaHWS Hamu  Obinu
onpegeneHbl Broxumnieckine Mapkepbl MeTabonmama B KpoBH
no 19 nokasatensm.

lMpoBOAMNM  OnpedeneHne  KOHUEHTpauuu  obuiero
Oenka, anbOymuHa, MOYEBWHbI, KPEATUHWHA, TIHOKO3bI,
obwero kanbuus, obuwero 6GunupybuHa, XonecTepuHa,
NIMMONPOTENHOB BBLICOKOM 1 HW3koW nnoTHocTu (MBI n
NNHM),  TpurnuuepumoB,  TOPMOHOB  (TECTOCTEPOH,
3CTpagMon,  MHCYNMWHA),  TOMOUMCTEMHa,  (honmMeBOi
kucnotel, ButammHa B12 u  C-nentmpa.  KnuHuko-

Broxummyeckas XapaKTepucTika nokasaTenen
UCCMEAOBaHNS M HOPMbl NS KaXgoro npefcTaBreHa B
Tabnnue 4.

BonblWwWHCTBO ~ OMOXMMMYECKMX — MokasaTenen vy
Y4aCTHUKOB WcCrnefoBaHns Obinu B Npeaenax HopManbHbIX
3HayeHun (obwwmin 6enok, anbOyMWH, KpeaTUHWH, OOLLMiA
KanbLui, OunupyOuH, XonectepuH, TpUrmuuepuasl v ap).
YpOBeHb rI1i0KO3bl M MHCYNWHA Obin B Npesenax HopMbl.
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YpoBeHb (hONMMEeBO KUCMOTbl B CbIBOPOTKE KPOBU B
rpynne kasaxckux yvacTHWkoB konebancs ot 1,7 go 13,8
Hi/mn. Y 654% BbiSIBNEH HW3KUIA ypoBeHb (HONMMUEBON
KNCNOTbl B CbIBOPOTKE KpoBW (< 4.4 Hr/mn). YpoBeHb

phenylacetylglutamine
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p-cresol sulfate

obwero romouuctenHa (olLl) nnasmbl B rpynne kasaxos
konebanca B npegenax oT 55 po 41,1 Mmkmonwu/n, B
cpegHem 15,3+3,5 no rpynne, 4To Bbllle HOPMATUBHBIX
3HaYeHui1 1 CBUETENbCTBYET O MMNEPrOMOLCTENHEMIN.

phenylacetylglutamate
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PﬂcyHOK 9. brnioyHas AnarpaMmma n3MeHeHus meTabonuToB GaKTepMaﬂbeIX
NPON3BOAHLIX aMUHOKMUCIIOT B accolualum ¢ BO3pacToM U CTeneHbio OXXUpeHuA.

Pe3synbtathl G1IOXMMMYECKOTO aHanm3a ypoBHS (honnesoi
KMCINOTbI B KPOBM MOKA3blBAET HEKOTOPOE YMEHbLUEHME B
CpaBHeHMM C Hopmon. donmeBasl KUCMOTa HE3aMEHUMbIN
BMTaMWH, KOTOPbIA MOCTYNaeT B OpraHuM3M C MULLER K
BblpabaTbiBaeTcs  MUKPOGNOPON  KuledHuka. [eicTBue
BATaMWHa HaMpaBrEHO Ha HOpManuaaunlo paboTbl MHOMMX
OpraHoB: BUTaMuH Heobxogum ans cuntesa [1HK, npasunsHoe
(DYHKUMOHMPOBaHWE  KNEeToK  kpoBu  (Heobxoguma  Ans
CO30aHNsl MOMHOLEHHBIX KIETOK KPOBM — 3SPUTPOLMTOB M
NeAKoLMTOB), BIWSIET Ha MMOTHOCTb COCYAWUCTON CTEHKU
(oBecneumBaeT  HopManbHbIA  OBMEH  @MMHOKMCIIOThI
FOMOLMCTENHA W NPK 13DbITKe KOTOPOrO COCYAMCTas CTeHKa
CTAHOBUTCS PbIXION U criabon), obecneynsaeT HOpManbHoe
npotekaHne OepeMeHHOCTW UM Ap. YpoBeHb (honueBoi
KucroTsl W BuTammMHa B12 BnmseT Ha npouecchl obmeHa
FOMOLICTENHA, KOTOPble HEOOXOAMMbI LSt CHIKEHWS! B KDOBH
KOHLEHTpaLUMM  JaHHOM  aMWHOKMCIOThI,  MO3TOMY  3TU
nokasaTenu B3aWMOCBSA3aHbl M [N NOATBEPXAEHWS
CYLLECTBOBaHWS 3TON B3aMMOCBSI3N MPOBEAEH MHOXECTBEH-
Hblii PErpecCUOHHbIA  aHanu3 YPOBHS TFOMOLMCTEMHA C
HEKOTOPbIMM GUOXMMUYECKUMM NOKA3ATENAMM.

MHOXeCTBEHHbIN PErpecCUOHHbIM aHanu3 ¢ y4yeToM
nona M Bo3pacTa Mnokasar, YTO YPOBEHb KpeaTWHWHa U
anbbymMnHa He KOppenupoean C KoHUeHTpauuen ol
nnasvbl. YpoBeHb BuTamuHa B12 B CbIBOPOTKE KpOBM
nokasan OTHOCUTENbHYI0 KOPPENALMOHHYI0 B3aUMOCBS3b C

ypoHeMm ol'Ll (=0, p=0,076, (Tabnuua 5). KoHueHTpauws
(hornmeBon KMCMOTbl B CbIBOPOTKE KPOBW 3HAYUTENBHO
koppenupoBsana ¢ koHUeHTpauuen ol Ll nnasmbl kposw (3= -
0,26, p=<0,01).

B 9tOM wuccnegoBaHMM  Mbl  MOKasanM,  uTo
KOHLeHTpauns onMeBoi KUCMOTbl B CbIBOPOTKE KPOBU
He3aBUCUMO Koppenuposana ¢ yposHem Ll (p=0.007).
65.4% y4aCTHUKOB Ka3axckol nonynsuuv nokasanu HU3kne
YPOBHY KOHLIEHTpaLuu ornneBom KUCIoTbI.

BoisiBneHa  ymepeHHas  runeproMouMCTeMHeMus Y
YYaCTHUKOB ~ MCCMefoBaHus. B MHOrouncneHHbIx
uccrefoBaHMsax nokasaHa ponb romoumctemHa (ML) kak
hakTopa pucka  CEpLAEeYHO-COCYAMCTbIX  3aboneBaHuiA,
urpatowlero Gonbluylo ponb B NaToreHee arteporeHesa M
TpombBoobpasoBanms. Beicokuin yposeHb 'L npusoguT K 3-
KpaTHOMY YBEMNUYEHMIO pucka Mpu  LiepebpoBackynspHbIX
OonesHsix, a 3HaYeHWe MNEepProMoLMCTEUHEMUN SIBNSETCS
BaXHbIM Ans OnpefeneHns nporHoda OOoMbHbIM € yke
YCTaHOBIEHHbIM AMarHo3oMm CEpAEYHO-COCYANCTOrO
3aboneBaHns.  OCHOBHBIMM  MpUYMHAMM  Pa3BUTMS
TMNEProMOLIMCTENHEMUI  SIBMISIOTCA  MyTaUuM B reHax,
KogupyroLwmx hepmeHTbl, HeobxoaumMble Ans mMetabonuama
'L, HegocTaTok BuTammnHoB B6, B12 1 dhonveBoit KCHOTbI,
XPOHMYECKas MOYeYHas HeJoCTaTOYHOCTb,  anKkOronmam,
MNOTMPEO3 W MPUEM  HEKOTOPbIX  JIEKAaPCTBEHHbIX
npenaparos.
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Tabnuya 4. KnuHMYeckne XapaKkTepUCTUKM YYaCTHUKOB MCCNefoBaHuA.

[NokasaTenu Hopma [aHHble nccnegyemon rpynnbl
Obuwwmin Genok, g/L 64-83 82,146,2
AnbbymuH, g/L 35-52 50,245,2
MoyesuHa, umol/L YKeHwmHbl (20-49 ner): 2,60 -6,7; 6,2+1,8
MysxumHbl (20-49 ner): 3,20 - 7,3;
KeHwwmHbl (cTapwe50 ner): 3,50-7,20;
MyxunHbl (50 net): 3,00-9,20
KpeatuHuH, umol/L MyxumHbl cTapwe16 net: 62,00 - 132,00; 81,3+19,9
YKeHwwHbl cTapwe16 net: 44,00 - 97,00
lntokosa, umol/L Bapocnble (14-60 net): 3,89 - 5,83 54140
Bapocnble (60-70 net): 4,44 - 6,38
Bspocnbie (70+ nert): 4,61 - 6,10
Kanbumit 06wwmin, umol/L Bapocnble (18-61 net): 2,15 - 2,50 2,5+0,05
Bapocnble (61-90 net): 2,20 - 2,55
Bapocnble (90+ nert): 2,05 - 2,40
BunupybuH, umol/L 0-17 6,9+3,0
XonectepyH, umol/L Bapocnble (cTapuue 18 ner): 3,63 - 5,20 4,9+0,8
NnNBIM (HDL), umol/L ans Myxyun: 0,7-1,73 1,740,2
Ans xeHwmH: 0,86-2,28
NMHM (LDL), umol/L ANs MyX4nH: 2,25-4,82 2,940,7
ANS KEHLWMH: 1,92-4 51
Tpurnuuepuabl, umol/L 0-66 ner: 0,00-2,30 1,3£0,5
Bapocnble (66+ ner): 0,00-3,70
dakTop aTeporeHHOCTY 0-3 2,0+0,7
ButamuH B12, pg/mL Bspocnble (cTapwe 18 net): 191-663 522,1+116,2
®onwnesas kucnota, ng/mL Bapocnble (20 - 60 net): 4,40-31,00 3,9+1,9
B3pocnble ( 60+ ner): 5,60-45,80
Octpaamon, pg/mL XeHwmHbl ©®: 12,5-166,0 98,7+77,3
KeHwwmHbl OB: 85,8-498,0
YKeHwumHbl: postmenopause: 5,0-54,7
XKeHwmHol J10: 43,8-211,0
1-bI1 TpUMecTp BepemerHocTu: 215,0-4300,0
MyxuuHbl; 7,6-42,6
TecrtocTepoH, ng/mL KeHuwmHbl (cTape 17 years): 0,06-0,82 2,5+1,8
MyxuuHbl (cTaplue 17 years): 2,80-8,00
'omoumcTenH, umol/L 4,60-12,44 15,3£3,5
WHeynuH, 1E/mL 2,6-24,9 7,645,2
C-nentug, ng/mL 1,10-4,40 2,8+1,0
Tabnuya 5. MHOXECTBEHHbIW aHanNM3 JNMHEMHOM  JAaHHOM aMWHOKMCMOTHI. [pu ux peduuute BO3HMKAET

perpeccuu accouvauuu NorapucMU4EcKkoro YpoBHS
rOMOLMCTEMHA C  HEKOTOPbIMKA  GMOXMMMYECKUMM
nokasaTensiMu C y4eToM Bo3pacTa 1 nona.

rMneproMoumcTenHemMus.  FOMOLMCTEMH  OCTOXHSieT
TeyeHue psna 3aboneBaHus: caxapHblii AnabeT (yckopsieT
pasBuTHE CreLndUYecKkoro NoBPeXAEHUS COCyIoB, 13-3a

Bt 95% Clt p yero B KOHEYHOCTU He TMOCTYNaeT KPOBb); MHCYMbT
KpeaTuHuH 0.41 (-0.14) - 0.96 0.14 rOfIOBHOTO MO3ra U UH(APKT MUOKapAa.
Butamuy B12 0 (-0.001)-0 0.076 O6cyxnetne
®onarbl -0.26 | (-0.034) - (-0.006) | 0.007 Mpu MeTabonoMHOM MeTode aHanuaa onpepensieTcs
AnbByMuH 0.091 (-0.077) - 0.26 0.28 COBOKYMHOCTb HU3KOMONEKYNSAPHbIX BELLeCTB
(MeTabonuToB) XKMBOW CUCTEMbI, 3TOT BWA aHanmM3a
Mpw n36bITke (rMnepromMoumMcTenHemMMst)  3aHMMaeT ocoboe MOMOXeHWe, TaK Kak MeTabomnuTbl

romMoLMCTeNHa OTMEYaeTCs arpeccBHOE BO3OENCTBUE Ha
CTEHKM COCy[oB. Ha noBpexneHHbId y4acTok cocypa
0CEaeT XONEeCTEPUH W KarbLWA, 4TO ABMSETCH 3BEHOM
obpa3oBaHus atepocknepoTuyeckoin bnswku. K npumepy,
y 13-47% obcnegyembix NaUMEHTOB C WLLIEMUYECKON
fonesHblo Cepaua BbISBAAIT MOBbIWEHWE B KPOBM
romouucTenHa. Takxe BbICOKa BEPOSTHOCTb 06pa3oBaHus
TpoM60B, 4TO NpeAcTaBnsieT 0COBEeHHyD OnacHoOCTb ANs
OepemeHHbIx. Ha 0OMeH romouucTemHa NONMOXUTENbHO
BNusieT BuTamuH B12 u ponuesas kucnota, KOTOpble
HeoOXoOWMbl ANst CHWKEHUS B KPOBW KOHLEHTpaLuu

65

fBnAOTCA  cybcTpatamu,  MHTepmeguatamMmM  Wnm
npogyktamm  BOMbLIMHCTBA  BUOXMMMYECKUX — peakLui,
SBNAIOTCA  CTPOUTENbHbIM  MaTepuanoMm  Ans  BCEX
MaKpOMOMEKyrl, B TOM 4UCNe COCTaBISIOWMX OCHOBY
reHoma (HyKneotugpl), MpoTeoMa (aMMHOKWUCIOTHI) U
TpaHckpuntoma  (Hykneotwgel) [2,11,12]. MertabonuTsl,
SBNASICH MPOMEXYTOYHBIMU COEANHEHNAMI BUOXUMUYECKMX
peakuuin, UrpatoT OYeHb BaXHYKW ponb B 00beauHEeHUM
PasnUYHbIX BMOXMMUYECKMX MYTEN, (PYHKLMOHMPYIOLWMX B
XMBOW Knetke [1,4,5].
YpoBeHb  MeTabonuTtoB

3aBUCUT OT  aKTUBHOCTU
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(DEpPMEHTOB, KaTanuaMpylowmx WX npespalleHve. B cBot
ovepedb, KOHLEHTpauus M CBOWCTBA (PEpPMEHTOB — 3TO
CNOXHasA (PYHKUMS pasnUuHbIX PErynsTOpHbIX MPOLECCOB,
BKITIOYAIOLLMX PErynMpoBaHWe TPaHCKPUNLMK U TPaHCHSLMK,
perynaumm  6enok-OenkoBbiXx  B3aMMOZENCTBUA, W
annocTepUYECKON PerynsaLmu akTMBHOCTV (OepMEHTOB NyTeM
nX B3aumogeiicTaus ¢ metabonurtamu. Metabonom — 3to
Buoxummyeckuit (heHOTUN OpraHuaMa, KOTOpbIi SABMSIETCS
3aKMKYMTENBHBIM PE3yrbTaToOM B3aMMOZENCTBUS reHoTUNa ¢
okpyxatowen cpegon [9. B otnmume oT  reHoma,
TpaHCKpUnToMa 1 NpoTeoMa, MeTaborom HemocpeacTBEHHO
CBAi3aH ¢ BronorMyeckMm hyHKUMsSIMK opraHnama [1,2].

B pesynbtate mertabonomHoro aHanmu3a AaHHbIX 60
YYaCTHUKOB MCCrefoBaHns onpeaeneHo 692 pasnuyHbIx
Broxummyeckux nokasaTens OCHOBHbIX NyTei meTabonuama
aMMHOKUCTOT, ~ MEeTMHOB,  HYKNeoTWaOoB,  YrMEBOAOB,
K0(haKTOpOB 1M BUTAMWUHOB, KCEHOOWOTWKOB, NUMMOHOTO W
aHepreTuyeckoro  obmeHa.  OBHapyxeHbl  M3MEHeHUs
HECKONbKMX ~ W3BECTHbIX ~MeTabonmMTOB M pasnuyHbIX
npegnonaraeMbix MeTabonmMyecknx nyTeit y rpynnbl craplue
45 niogeil N0 CPaBHEHWIO C [PYnMoi MorogblX Ny,
Metabonuyeckue  pasnmuus  BKITKOYaNM  M3MEHEHWs
MeTabonmToB, CBS3AHHbIX C OOMEHOM MPHBIX KMCIOT,
crepomaoreHe3oM  (BMOCMHTE3  CTEPOWAHBIX  FOPMOHOB),
BTOPWYHBIM ~ METAbOMM3MOM  KapHWTUHA,  MUKPOGUOMOM
KMLIEYHMKA, C MpOoLeccamu BOCMANEHUs W OKCUOATMBHOIO
cTpecca, roe [aHHble CpaBHWBANMMCb MeEXOy rpynnamu
MonodbIX 40 45 neT w rpynnoi cTaplue 45 net, ¢ yyeTom
LOMOMHUTENBHBIX PAKTOPOB, TaKNX KaK OXKUPEHNE.

MccneposaHne — Buoxummdyeckux — nokasatenen B
nnasve/ CbiBOPOTKE KpoBM 60 Y4aCTHWKOB WCCreLoBaHMs
nposoaunock no 19 6Guoxummyeckum nokasartenem, 4to
3HAUNTENBHO HWXE MO KOMWYEeCTBY, B CPaBHEHWN C
MeTabonoMHbIMM MCCneaoBaHusAMU. [JaHHble nokasatenu
OMOXUMMYECKOI KPOBM CpaBHMBANMCb C OBLLENPUHSATON
HopmoW. bBorblUMHCTBO BMOXMMUMYECKUX MOKa3aTenen vy
Y4aCTHUKOB MccrefoBaHus Bbin B npedenax HopManbHbIX
3HauyeHuin (obwwmin 6enok, anbbymuH, KpeaTuHuH, 06LLMiA
Kanbuwi,  OWNMPyOWH,  XOMECTEPWH,  TpUrMMLEpPUabI,
[MIOKO3a, WHCYNMH W [p). AHanu3  BrOXUMUYEcKiX
nokasaTernein KpoBW BbISIBAN U3MEHEHWS OT HOPMbI NULLb MO
(hONMeBON KUCIOTe, U FOMOLMCTENHY. ITW ABa NokasaTens
B3aWMOCBSA3aHbl,  y4acTByloT B  npouecce  obmeHa
METWUNBHOW rpynnbl B LyKNe roMouucTenHa [4,14].

®donuesas kucrota 1 BuTamuH B12 BrusieT Ha npoueccs!
obmeHa romouucTeMHa, Kak KodakTopbl  (hepMEHTOB,
y4acTBYHOLLMX B Lmkne obMeHa romoumcTenHa. [ing oLeHKn
BETEPMUHAHT  TMNEProMOLMCTEMHEMN  HaMU  MPOBEAEH
MHOXECTBEHHbI ~ PErPECCUOHHBIA  aHanmn3  YpOBHS
TOMOLMCTEMHA C HEKOTOPbIMM BUOXMMWUYECKMMMW MOKa3aTe-
NAMK, NOATBEPAMBLLMIA, YTO HEJOCTATOK (hOMEBOM KMCMOTHI
B KPOBW MOXET ONepeaensTb runeproMoumuctenHemmto (3= -
0,26, p=<0,01).

Huxe npeacTasneHa Tabrmua CpaBHeHust
aHanuaupyemblx AaHHbIX METaboNOMHbIX UCCneLoBaHUI 1
Buoxummyeckux nokasatenen kposu (Tabnuua 6).

Tabnuya 6.
CneKkTp M KONMYeCTBO ONpeAeneHHbIX MeTaboMOMHbLIX M GMOXMMMEYKMX NoKasaTeneil KPpoBM Y Mccnegyembix
OONbHbIX.
MeTabonomHble 7 MeTtabonomHble UccrneaoBaHns Broxumuueckue
Ouoxummndeckme nokasaTesnu
nokasaTeny KpoBy KpOBY
Kon-so nccnesyembix 692 19
nokasarenei
M3ameHeHus! Mexoy epynnamu: C HOpMasbHbIMU
Npy CPaBHEHUM - MeTabonuTbl BUTAMUHOB TpyNMbl B (TPUrOHENNMH, 4-NMPUAOKCUHOBAS |GUOXUMUYECKUMU

kucnota) nokasamensmu Kposu:

np.);

- MmeTabonuTbl
- baktepuanbHble
MuKkpobuomMa  YeroBeka
TpunTtoaHa,  heHUnanaHuH,
phenylacetylglutamate,
indoleacetylglutamine n gpyrvie)

- MeTabonuTbl nuNUaHOro obmeHa (CBOBOAHbLIE XMPHbIE KUCTOTI);

- BTOPUYHbIN MeTabonmam kapHUTUHE (aLUIKapHUTUHBI);

- MetabonuTbl cTepouaHbIX ropmMoHoB (pregnenolone sulfate, 21-
hydroxypregnenolone monosulfate, 21-hydroxypregnenolone disulfate n

MPOLECCOB BOCManeHust 1 OKCMAATMBHOIO CTpecca
(MOHO, AMTMAPOXVPHBIE KUCMOThI, SAKO3aHONbI);

NPOU3BOAHbIE
(Npomyumpyemble

p-cresol-glucuronide,

- donuesas kucrora
(ButamuH B 9);
- romouucTemH (ol'L);

MeTabonMToB  aMUHOKMCIOT
M3 aMWHOKWCIIOT
phenylacetylglutamine,
3-phenylpropionate,

TUPO3NH:

Beuay otnuumsa cnektpa u3ydaemblx rnokasatenen w
rpynn cpaBHEHUA OTNNYAOTCA N BblABNEHHbIE U3MEHEHUA,
KOTOpble OTMeYeHbl NpW AaHHbIX BLOAX I/ICCﬂeJZLOBaHI/IVI, HO
HECMOTpS Ha 3TO OTMeYeHa HEKOTOpas accoLmaLms Mexay
ypoBHeM NM60 KnaccoM MeTabonWTOB W KITMHUYECKAMMU
Buomapkepami, B 000MX Cnyyas OTMEYEHbl M3MEHEHMs
nokasarenen 0bMeHHbIX NPOLEeCCcOB BUTAMMHOB rpynnbl B.
Tak Hanpumep, npu aHanuse Random forest npoBegeHo
paHXupoBaHWe MO  BaXHOCTW  MeTabonuToB, rae

66

onpegeneHo 30 metabonuTos (6rocoemMHEHMI) B CIUCKE B
Ka4yeCTBE MOTEHUMANbHO 3aCMyXMBAKWMX AanbHENLero
nccregoBaHns 1 U3yYeHnsl, Cpeam, KOTOpbIX BCTpevaeTcs
TpuroHenmue  (trigonelline  (N'-methylnicotinate)
MeTabonuT, y4aBCTBYIOWMA B OBMEHHOM mpoLecce
BUTaMuHa B3, u 4-nupuaokcuHoBas KMCMoTa, KoTopast
cBsisaHa ¢ 06mMeHOM BUTammuHa B6.
TpuroHenmnuu 370 ankanoug ¢
copmynon  C7TH7NO2.  OH

XUMUYECKOIA
npeactaensiet  cobont
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LiBUTTEPUOH, 06pPa30BaHHbIA MyTEM METUNMPOBaHMS aToMa
asota M3 HuauuHa (ButammHa B3 u B6). TpuroHenmuH
SBMSAETCA NPOAYKTOM MeTabonmama HuauuHa, KOTOpbIN
BbIBOAMTCA C MOYOI. A ponb 1 3HaYeHue BuTamuH B3, aTo
yyacTe BO MHOTMX OKWCTIUTENbHO-BOCCTAHOBUTESBHbIX
peakuusix, 06pa3oBaHuM pepMeHTOB N 0OMEHe NMMUZOB U
yrnesodoB B xmBblx kneTkax [11,12]. 4-nupuaokcuHoBas
KMCnoTa SBMAETCS Katabonuyeckum MpoayKTOM BUTAMUHA
B6 (Takke M3BECTHbIN Kak MUPMOOKCWH, NMUpUZOKCanb U
NUPKUAOKCAMIH), KOTOPbIN BbIBOAUTCS € MoYon [11,12].
YpoBeHb 4- MMPULOKCMHOBASA KUCIOTA Y KEHLUMH HUXKeE,
YeM Yy MyXuuH, u OymeT CHwkeHa y My C AeduuuToMm
pubodnasuHa (BuTamuHa B2). MupuaokcuH ucnonb3yetcs
npexzae BCero kak cTumynstop B obmeHe BellecTs. Wrpaet
BaXHY0 ponb B OOMeHe BellecTB, Heobxogum Ans
HOPMarbHOrO  (DYHKUMOHMPOBaHWS  LiEHTpanbHOM 1
nepuceprYECKON HEPBHOW CUCTEMbI, y4acTBYeT B CUHTE3€

HelpomeguaTopoB. B dhochopunuposaHHon  opme
obecneunBaeT B mpouecchl  AekapboKCUnMpPOBaHKS,
nepeammHNpOBaHNS,  [€3aMUHMPOBAHUS  aMMHOKMCIIOT,

y4acteyeT B CuHTe3e Oenka, (bepmeHTOB, remornobuHa,
npocTarnaHauHoB, OOMEHE CEepOTOHWHA, KaTexonamuHOB,
FMyTaM1HOBOVA KWCNOTbI, rcTamuHa, ynyywaert
MCMOMNb30BAHNE HEHACHILLEHbIX JKUPHBIX KUCMOT, CHIDKaET
YPOBEHb XOMECTepUHa W NUMULOB B KPOBYW, Ynyywaert
COKpPaTUMOCTb ~ MUOKapAa, CrocobCTBYeT — MpeBpalleHuio
(hONMEBOI KUCMOTBI B €€ aKTWBHY hopMy, CTUMYnMpyeT
remonoas. [lpu atepocknepose BuTamuH B6 ynydwaet
NWNNAHBIA 0OMEH.

3akntoyeHune

Takum obpasom, aHanu3 MeTabonomHoro npoduns
KPOBW MO3BONSET Y4eCTb BIMSIHUE KaK BHYTPEHHWX
(3HOOreHHbIX), TaK UM BHELWHMX (SK30reHHbIX) (haKTopos,
BO3AENCTBYIOWMX HA OpraHuaM, Hampumep KCeHOOMOTHKM,
neKapcTBeHHble CpPeacTBa W Ap., 4TO [Jenaet ero
YHMBEPCANbHBIMA M NEPCMEKTUBHBIM  UCTOYHWUKOM
KNMWHUYECKMX  BUOMApKEPOB  BO3pacT-accoLUMpOBaHHOM
natonorun.  KnuHuyeckue MeduUMHCKME  WMCCNEeLoBaHus
OXBaTblBAOT NUWb MeHee 1% AaHHbIX METaboNOMHbIX
AaHHbIX. KnuHuyeckme GuoxMmmYeckme nokasaTtenu Kposu
[AT  NpeaBapUTENbHYIO OLEHKY COCTOsSHWE  paboTbl
OCHOBHbIX ~ CUCTEM  OpraHu3Ma 1 BO3MOXHble
naTonornyeckMe  M3MEHeHWs, Torda Kak — W3yyeHue
MeTabonom [JaeT 0onee LUMPOKWIA CMEKTP M3y4YaeMbix
nokasatenen, U OTpaxaeT MHAOPMaLWIO, 3amNOKEHHYID Ha
FEHOMHOM U PEanu3oBaHHyl Ha TPAHCKPUMTOMHOM 1
MPOTEOMHOM YPOBHSIX.
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Beepenne: B nocnegHee Bpemsi MpUMEHEHWe ayTONOMMYHbIX ME3eHXWMarbHbIX  CTBOMOBbLIX kneTok (MCK),
SBNSIOLLMXCS MPOreHUTOPHBIMMA KNeTKaMu OCTEOreHesa, B KayecTBe aKTWBaTOpPOB PEenapaTWBHOrO OCTEOreHe3a B 30He
3aMefNeHHOro CpalleHnst NepenoMoB NPKU OCTEOMNOPO3e UM CXOXWUX NaTONoOrusX KOCTHOW TKaHW, SBMAETCH OOHUM W3
NepCneKkTUBHbIX HampaBneHWA HayuHbIX MccnefoBaHuit. B aToit cessn, B coTpyaHnuectse ¢ Carnegie Mellon University
(USA), B kauecTBe TapreTHON TpaHCMOPTHOW nnatdopmbl, Obin paspabotaH cnocobHbIN cTabunbHo cBs3biBaThes ¢ MCK
octeotunbHblil GucdoctonatHein nomumep PBP-f-NHS. Panee Obino nokasaHo, 4to in vitro monumep cnocobeH
WHrMBMPOBATb OCTEOKMACTHYK aKTMBHOCTb, M B TO Xe BPEMS HE SBMSETCS LMTOTOKCUYHBIM M HE OKa3blBaeT BMMAHMS Ha
npovecchl ocTeoreHHon anddepeHumposku MCK.

Llenb uccnepoBaHuA: NPOBECTU [OKNMHUYECKME WCCNEOOBAHUS OCTPOM W XPOHUYECKOW TOKCMYHOCTW MOMMUMepa,
OLEHWUTb  pereHepaTWBHbIA  MOTEHUMan  NOKanbHOW  TPaHCMNaHTaUMM  MEe3eHXMManbHbIX — CTBOMOBbIX  KMETOK,
(OYHKLMOHANW3MPOBAHHBIX OCTEO(UBbHBIM NOMMMEPOM, NPK NepernoMax fOKTEBON KOCTU MeNK1X TabopaTopHbIX KUBOTHBIX
Ha (hOHE IKCMEPUMEHTANBHO MHAYLMPOBaHHOIO OCTEONOPO3a.

Metopbi: [Ins nogrBepxaeHuns KnuHudeckon apdekTneHocTi npumeHeHus MCK, MoguduumpoBaHHbIX 0CTEOMUIbHBIM
nonuMepom, Bbinu NpoBeaeHbI MCCNEA0BaHNSA in Vivo C CO3AAHNEM MOAENM UHAYLMPOBAHHOMO NepenoMa NIOKTEBOM KOCTU Y
KpbIC Ha (POHE SKCMEpUMEHTarbHOro 3CTPOreH-3aBMCUMOro ocTeonoposa.  MccnefoBaHnWst OCTPOM M XPOHUYECKOM
TOKCMYHOCTK ocTeodunbHOro GucocdoHaTHoro nonumepa nposoagunuch Ha 6ase PIT1 Ha MXB  «HaunoHanbHbIn LeHTp
9KCMEPTU3bl NEKapCTBEHHbIX CPEACTB, M3OEeNWA MEOWULWHCKOTO Ha3HaYeHWs U MEeOWLMHCKOW TexHukw», MuHucTepcTsa
3ppaBooxpaHeHus Pecnybnuku KasaxcraH.

PesynbTatbl: [PUKM3HEHHBIV aHANWU3 AMHAMUKW U3MEHEHWS KOCTHOW NMOTHOCTM B 30HE Neperoma NoKTEBOM KOCTU Ha
(hOHE 3KCMEPUMEHTANBHO WHAYLMPOBAHHOIO 3CTPOreH-3aBUCMMOrO OCTEOMNopo3a Nnokasan cTaTUCTUYecku 3Hauumoe 27%-
HOe YBenuyeHWe MNOTHOCTWU KOCTHOW TKaHW 4yepe3 4 Hefenu nocre OCTeOTOMUM MOKTEBOW KOCTU B PpyMne XWBOTHbIX,
nomnyyaBlwMX 4-x KpaTHyK TpaHCcnnaHTauuio MoauduumpoBaHHbix nonumepom MCK. PesynbTatbl  MpUkKU3HEHHbIX
HabnogeHnin Bbinu NOATBEPXAEHbI POSt-mortem aHanM3oM MMCTONMOMMYECKUX MpenapaToB 30HbI Nepenoma Tpybuatoi
kocTu. M3yyeHne guHamuku BHyTpUTKaHeBoro pacnpegenenus MCK nokasanu Hanuune TpaHCMNaHTUPOBAHHbIX KIETOK B
30He KOCTHOro Aedekta Ha NPOTSKEHUN Kak MUHUMYM OJHOW Heflenu nocne nokanbHOM MHBEKLMM KIETOYHOro npenapara.
PesynbTaTbl JOKMMHNYECKNX UCCNEnoBaHNA 6M0Be30nacHOCTM NoKasanu OTCYTCTBUE OCTPOI M XPOHUYECKOI TOKCUYHOCTM
nonumepa.

BbiBoabI: [NonyyeHHble JaHHble NO3BOMWMM COenaThb 3aKMOYEHWE O TOM, YTO MPEANOXEHHbI MyNbTUMNMNKATUBHBINA
MOAXOA, OCHOBAHHbIA Ha MpuMeHeHWn knetouHon Tepanuum MCK, mMoancuumpoBaHHbIX OCTEOMMIbHBIM NOMMMEPOM,
WMEIOLMM B CBOEM COCTaBe [ABe (PYHKLMOHambHble rpynnbl — 6uchocoHaTHYI0 N TMAPOKCUCYKUMMUAHYI0, SBNSeTCs
OesonacHbiM 1 3hdeKTUBHBIM CMOCOBOM CTUMYNALMKA PenapaTMBHOTO OCTEOreHe3a MpW OCTeONopO3-acCoLMMPOBaHHbIX
TpPaBMaTUYECKNX MOBPEXAEHNAX KOCTHON TKaHU.

Knrouyesble cnosa: 0cmeonopos, penapamusHbili  0CMEO2EHE3, ME3eHXUMalbHble CMeososble  KIIemKu,
0CcmeoghurbHbII NOUMEP, KIemoYHas mepanus, mapaemHas mpaHcnopmHas nnamgopma.
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Abstract

PERSPECTIVE APPROACHES FOR TREATMENT
OF LOW-ENERGY INJURY BONE TISSUE INJURIES
USING BIOENGINEERING METHODS AND CELL THERAPY
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Introduction: Autologous mesenchymal stem cells (MSCs) are osteogenesis progenitor cells that activate the reparative
processes in the zone of delayed fracture healing in osteoporosis and similar bone pathologies. Use of MSCs in regenerative
medicine is one of the promising areas of scientific research. In this regard, in cooperation with Carnegie Mellon University
(USA), an osteophilic bisphosphonate polymer capable of stably binding to MSC has been developed as a targeted transport
platform. It has been previously shown that the polymer is able to inhibit osteoclastic activity in vitro, and, at the same time, it
is not cytotoxic and does not affect the osteogenic differentiation of MSCs.

Goal: to perform preclinical studies of acute and chronic polymer toxicity, to assess the regenerative potential of local
transplantation of MSCs functionalized with an osteophilic polymer in experimentally induced osteoporotic ulna fracture of
small laboratory animals.

Methods: To confirm the therapeutic potential of MSCs functionalized with osteophilic polymer, in vivo studies were
conducted on rats with the experimentally induced ulna fracture and experimental estrogen-dependent osteoporosis. Studies
of acute and chronic toxicity of an osteophilic bisphosphonate polymer were carried out on the basis of the Republican State
Pharmacopoeia Laboratory at the National Center for Expertise of Medicines, Medical Devices and Medical Equipment,
Ministry of Health of the Republic of Kazakhstan

Results: Intravital analysis of the bone density dynamics in the zone of ulna fracture showed a statistically significant
27% increase in bone density 4 weeks after osteotomy of the ulna in the group of animals receiving 4 transplantations (once
per week) of the MSC modified with the polymer. The results of intravital observations were confirmed by post-mortem
analysis of histological slices of the fracture zone. A study of the dynamics of interstitial distribution of the MSCs showed the
presence of transplanted cells in the area of the bone defect for at least one week after local injection of the modified cell.
The results of preclinical biosafety studies have shown the absence of acute and chronic polymer toxicity.

Conclusion: The data obtained allowed us to conclude that the proposed combined approach, based on the use of cell
therapy for MSCs modified with an osteophilic polymer, which has two functional groups - bisphosphonate and
hydroxysuccimide, is a safe and an effective way to stimulate reparative osteogenesis in osteoporosis-associated traumatic
bone injuries.

Keywords: osteoporosis, reparative osteogenesis, mesenchymal stem cells, osteophilic polymer, cell therapy, targeted
delivery.

Tyninpeme

BUOMHXXEHEPUA XXOHE XXKACYLWA TEPANMUACDHLIH KOJIAAHY
APKblJ1bl CYMEK TIHOEPIHIH A3 SHEPIrUsiNnbl XXAPAKATTAPDbIH
EMAEYAIH NEPCNEKTUBTI TOCINAEPI
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Kipicne: CoHfbl yakbiTTa OCTEOreHe3diH MpOreHMTopnbl kacylanapbl 6onbin  TabbinartblH - ayTONOrMANbLIK
Me3eHxumanblK GaraHanbl xacywanapabl (MBX) naiipmanaHy ocTeonopospmafbl XOHE CON CUsIKTbI CyWeK TiHOEepiHiH
naTonoruscbiHAarbl ChlHbIKTApablH 0asy CuHTe3geny aimaFbiHOa penapaTuBTi OCTEOreHe3diH, KOo3dbipfbillbl PeTiHae
KongaHy fFbibIMK 3epTTeynepaiH nepcrnekTuanblk 6arbiTTapbiHbIH bipi 6onbin Tabbinagsl. OcbiFaH GarnaHbicTbl, KapHern
MennoH YnuBepcuteTimeH (AKLL) 6ipnece otbipbin, MakcaTTbl kenik nnartcopmackl peTiHge MBX-mMeH TypakTbl
GaitnaHbicTbIpyFa KabineTTi octeodunbai PBP---NHS octeodmnbaik bucchocdonat nonumepi xacangbl. bypbiH 6i3 in vitro
XaFaanblHa NONMMMEPLiH, OCcTeOKNacTUKanblkK 6enceHminikTi Texei anaTbiHAbIFbIH, COHbIMEH 6ipre on LMTOTOKCUKambIK
emec xaHe MBXK-H ocTeoreHaik capanaHyblHa 8Cep eTnenTiHiH KOpCeTTiK.

Makcartbl: xefen kaHe CosblnManbl NOAMMEPRi YbITTbIMbIFbIH 3epTTeyre BaFbiTTanfaH KNWHUKaFa AemiHri 3epTTeynep
XKYPridy, SKCnepuMeHTangbl 0CTeonopo3 ascChiHAA Killi 3epTxaHarblK XaHyapnapablH WhIHTaK CyWeri CbiHFaH Xafaanaa,
ocTeourbai  MOMMMEPMEH  XKYMbIC — XKacalTblH  Me3eHxumanblk — OaFaHanbl  kacywanapgblH, — KeprinikTi
TpaHCnNaHTaUMsChIHbIH, KannblHa keny aneyeTiH baranay.

Opictep: Ocreodunbii nonuMepmeH mopudukauusanadFaH MBX-H KonpaHyablH KNUHWKanbIK TUIMGIniriH pacTay
YUWiH, in vivo 3epTTeynepinae aCTporeHre Toyenzi 0CTEONOPO3NeH MHOYKUMANAHFaH ereyKyipbiKTapaarbl CoiHy MOLENiH
acay apKblinbl 3epTTeynep xyprisingi. Octeodunbaik brchocdoHaT nonuMepiHiH xeaen XaHe co3binMarb! YbITTbINbIFbIH
3epTTey KasakctaH Pecnybnukachl [leHcaynblk caktay MUHUCTPRIMHIH, «dapinik 3aTTap MeH MeanumHanslk 6yibimaapabl
capanTay YNTTblK OpTanblfblHbIH» 3epTXaHacblHAa HerisiHae Xyprisingi.

Hatuxkenep: O3KkcnepumeHTanbabl 3CTpOreHre Tayeni OCTEONOpO3AblH, 3KCMEpUMEHTanbAbl SCTPOTEHre Tayenm
0CTEONopo3bl asChiHAA WbIHTAK CyWeri CbiHybl ailMaFblHAaFbl CYWEK ThbIFbI3ObIFbIHbIH, ©3repy AMHAMMKACHIHbIH, ©MipIik
Tangaybl Mogudukauusanadrad 4 ece nonumep MBXK TpaHcnnaHTaumsHbl anfFaH xaHyaprnap TobbiHAA WbIHTAK CyWeriHiH
OCTEOTOMUSICbIHAH 4 anTa ©TKEHHEH KeliH CYMeK TbiFbI3AbIFbIHbIH, 27 % XOoFapbinayblH KOPCeTTi.

Tipi kesiHgoe GakbinayablH HOTUXENEPI XIMIKTiH, CbIHY aliMaFbIHbIH, MMCTONOTUANbLIK NpenapaTTapbiH ©NiIMHEH KEeMiHri
Tangay apkeinsl pacrangsl. MBX-H uHTepcTUymansabl Tapany AWHaMUKacklH 3epTTey xacylla npenaparbiHbIH, XepriniKTi
WHBEKUMACHIHAH KeniH kem aerenpe Bip anTa iwiHge Cyek akaybl aiMarFbiHAa TpaHCMnaHTauus xKacyllanapbiHbiH, 60mybIH
kepceTTi. KnuHukara gemiHri Gruonorusnbik Kayincisaik 3epTTeynepiHiH, HaTWXenepi Xegen XaHe cosbinmansl noamepn
YbITTbINbIKTbIH, XOKTbIFbIH KOPCETTI.

KopbITbiHAbI:  AnbiHFaH — ManiMeTTep  eki  dyHKkumoHangbl  Tob6bl  Oap - GuccocoHaT  xeHe
MMOPOKCUCYKUMMUL,0CTeOPMNbAI  NonuMepMeH  mMoaudukaumsnanFaH MBX-H kacywanblk TepanusicbliH  KonaaHyra
Heri3enreH YCbIHbINFaH MynbTUNMKATUBTI TACIN, OCTEONOpo3Fa OannaHbICTbl CyeK TiHiHIH, XapakaTTaHybl penapaTueTi
OCTeoreHe3qi biHTanaHabIpyAbIH, Kayincis xeHe TWiMAi aAici 4en TyXbIPbIM Xacayra MyMKiHAIK 6epai.

TyliHdi ce3dep: ocmeonopos, penapamusmi ocmeoz2eHes, Me3eHxXuManbiK baraHanbl Xacywanap, ocmeogusnsoi
nonumep, Xacywa mepanusichl, MaKkcammal Kesik niamgopmachs!.
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BeepeHve

B Hactosiiee Bpems, ¢ GypHbIM pasBuTMEM METOLOB
pereHepaTuBHON MEOUUMHBI U BUOMHXEHepUM, NpUMEHe-
HWME KMETOYHOW Tepanuu SBNSETCA  NEPCrEKTUBHLIM
HanpaBneHWem B NEYEHUM OCTEOMNOPO3-acCoLMMPOBAHHbIX
W ApYrMX  HU3KOSHEPTMYECKUX  MEepenioMoB  KOCTEM.
CHwKeHWe NMOTHOCTM 1 MPOYHOCTM KOCTM MpU OCTEONOpo3e
NPOVNCXOANT, BO-NEPBBIX, 13-3a YCUNEHNS (DYHKLMOHANBHOM
aKTMBHOCTM OCTEOKNacToB, M, BO-BTOpPbIX, B pesynbTate
CHUXEHUS KonuyecTsa KNeTOK-NpeaLeCcTBEHHUKOB
0cTeobnacToB W pasBUTUS Tak Ha3bIBAEMOW «OCTEOreHHOM
HE[OCTAaTOYHOCTMY, W, KaK CreacTBUE, HEBO3MOXHOCTY
obecneunTb Hagnexallmin ypoBeHb ocTeopenapauuu. B
9TO CBSA3MW, TPAHCMNAHTALMS ME3EHXMMANbHbIX CTBOMOBbIX
knetok (MCK) sBnsetca ogHnm u3 Hawbornee MHoro-
obelLalowmx MOAXOAOB B YNMYYLWIEHWM pereHepauum
KOCTHOM TKaHW NpW NaTONOMMYECKUX TPYOHO3AXMBAOLLMX
nepenomax, Tak Kak [OaHHble  KMeTKM  SABMAKTCH
€CTECTBEHHbIMA  MPEALIECTBEHHWKaMX  0CTeobnacTos,
obnapaiot VMMYHOMOZYIMPYHOLLMMMU CBOMCTBAMM,
CnocobHbI CeKpeTMpoBaTh (DaKTopbl poCTa, yCKOpsoLne
npoLeccbl BOCCTAHOBNEHWS TkaHe [8].

CyluecTByeT ABa OCHOBHbIX MYTW TpaHCMMaHTaLuM
MCK: cuctemHbli W MecTHbIn. CucTemMHOe BBeLEeHWE
BKIIOYAET  BHYTPMBEHHYI0 M BHyTpUapTepuarbHyto
WHBEKLUMIO CYCMEH3W0 KNeTok, Torga Kak MECTHoe
BBELEHWE BKMOYAeT MpAMYI0 TPaHCMNaHTaUMio KNeTok B
30Hy wWHTepeca [5]. PaHHWe wuccnegoBaHus B obnactu
KNETOMHOW  TPaHCMNaHTOMorMM  nokasanu, 4To  npu
CUCTEMHOM BBEAEHN BonbLas 4acTb
TPaHCNNAHTUPOBAHHBLIX  KNETOK B MepBYy  oyepelb
nonagaeT B nerkve, OTKyaa OHU NMBO SMMMUMHMPYKOTCS,
nMbo  MOCTEMEHHO  MWUMPUPYIOT B Jpyre  TKaHW
[25,9,23,7,10]. Murpauus MCK n3 nerkux, kak nonarator, B
OCHOBHOM 00yCnOBneHa BOCMANUTENbHBIMK MPOLECccamu,
NpoTeKaloLMM B APYruX BHYTPEHHUX OpraHax, Tak Kak B
cuny  coeir  Ouomorum, MCK  aBRswTCS  O4eHb
4yBCTBUTEMbHBIMA K XemokuHy CCL21, BbipabatbiBato-
LyeMycs KneTkamu COCYAMCTOrO 3HOOTenus BOMM3M 30HbI
Bocnanenus [27, 21]. Takum obpasom, Ha aPPEKTUBHOCTb
cuctemHoro BeegeHus MCK B criyyae natomnoruit KOCTHOM
TKAHW MOrYT B 3HAUMTENbHOM Mepe BnUATb Apyrue
XPOHUYECKUE COCTOSHWS, MPUCYTCTBYIOLLME B OpraHusMe
peuunuenTa. [pyrum HedocTaTkOM CUCTEMHOTO BBeJeEHUs
MCK siBnsietcs arperaupsi TpaHCNNaHTUPOBaHHbIX KNETOK B
obnactax aHomarbHOWM Nponudepaunin KNeTok, Hanpumep
npu pake MOMOYHOM IKenesbl, SUYHUKa U Opyrux
OHKonoruyeckux 3abonesaHusx [20]. C 37O TOYKM 3peHus,
B CMyyae Tepanuu naTonorui KOCTHOW TKaHW, MeCTHas
TpaHCNnaHTauus SBnAeTC NpeanoyTUTENbHEN, Tak Kak
obecneumBaeT nokansHoe BBeAeHue Bbicokoro nyna MCK
HEenocpeaCTBEHHO B 30HY AedhekTa.

TeM He MeHee, B HEKOTOPbIX UCCMEA0BaHMSAX CTaBUTCS
Mo COMHEHWE CMOCODHOCTb K BbIKMBAHWIO KNETOK BBUAY
OTCYTCTBWS! KCIIOPOAA M NUTATEMbHbIX BELWECTB BAANM OT
KpoBOTOKa [26]. [lpUMeHeHWe MeTOAOB MOBEPXHOCTHOW
MoAMMUKaLMM KNETOK B JAHHOM Clyqae MOXeT YhyywinTb
MEeXaHW3M XOYMMHra, a TaKkKe, B 3aBMCMMOCTU OT
(DYHKLUMOHANLHON  @KTMBHOCTM — NUraHdbl, WUMeTb U
COYETaHHbIN A GEKT.

lMoBepxHOCTHas MOOM(MKALMS KINETOUHOW MeMBpaHbl
MOXET yNyuylmuTb 3((EKTUBHOCT XOyMWHra 3a CyeT

71

NWraHz, UMELOLLMX BbICOKYI0 apUHHOCTb K KOCTHON TKaHMW.
B wuccnepgosanusx Guan et al u Yao et al 6bina
paspaboTaHa nonumepHas  KOHCTpykuus  LLP2A-Ale,
koTopas nocpeactBom nuraHgel LLP2A cBsisbiBanach ¢
MOBEPXHOCTbK  KNETOYHOW MemOpaHbl, a TapreTHas
[OCTaBKa K KOCTHOM TKaHW obecneusBanacb 3a cuyeT
BbICOKOW acdh(OMHHOCTW aneHapoHaTa K KOCTHOW TKaHu
[12,33]. lpuMeHsemMblin B HalweMm  MCCreaoBaHum
octeotbuneHblit nonumep PBP-f-NHS wumeetr B cBoeM
cocTase aBe (PYHKLMOHANbHbIE rpynnbl
BuceoctoHatHyo 1 rugpokencykuumuaryto (NHS). NHS-
rpynna cnocobHa KOBANEHTHO CBSA3bIBATLCS C aMUHHBIMM 1
KapOOKCWNbHBIMKA ~ TPyNNamu,  HaxOAAWMMMCH  Ha
MOBEPXHOCTM  KNETOYHbIX MembpaH, u obecneunsaet
B3aWMOAENCTBME  MONMMepa € ME3eHXMMasnbHbIMU
CTBOMOBbLIMK KneTkamu. B cBoto ouepedp, bucdocdoHatsl,
uMeroLmne BbICOKYHO cTeneHb cpoacrtea K
rMgpokcuanaTuTaM, COCTaBnslowmMM noytu 2/3  cyxomn
Macchbl KOCTU, C OAHON CTOPOHbI, MPU3BaHbl 0becneumBaTh
aUHHOCTL  (DYHKLUMOHANM3MPOBAHHBIX  MOMUMEPOM
KNeTok K KOCTHOM TKaHW, W, C [PYrol CTOPOHBbI,
WHIMBMPOBaTb (haroLMTapHyo aKTMBHOCTb OCTEOKIACTOB.

B Hawwx npegpbiaywmx pabotax Obina nokasaHo, 4To
nonumep cnocobeH crabunbHo cBssbiBaThCs ¢ MCK 1
KOCTHOI TKaHbO, HE OKa3blBAaeT BMWSHWS HA MPOLECCH
KNeTOYHOM nponudepauyuu n OCTEOreHHON
auddepeHumposkn  MCK, wn obnagaeTr ocTeoknact-
WHMMBMpYIOLLE aKTMBHOCTBIO in vitro [6, 24]. Lenbko
HaCTOALLEro  MCCMEAOBaHUs  SBMMOCH  JOKITMHUYECKOE
nccregoBaHMe  OCTPOW W XPOHUYECKOW  TOKCMYHOCTU
nonuMepa, a Takxe OLEeHKa pereHepaTMBHOro noTeHuuana
noKarbHOM TpaHCnnaHTaLuum Me3eHXUManbHbIX CTBOSOBbIX
KNneTok,  (OYHKUMOHANW3MPOBaHHbIX  OCTEO(UIbHBLIM
nonuMepom, Mpyu nepenomax NOKTEBOW KOCTW MEMKUX
nabopaTopHbIX XMBOTHbIX Ha (POHE SKCMEPUMEHTANbHO
WHAYLMPOBaHHOrO 0CTEONOpO3a.

MeTtoabi

MonyyeHue u kynemusuposaHue MCK

MCK Bbigensnu u3 KoCTHOrO Mo3ra 6eApeHHbIX W
BonbliebepLoBbiX KOCTEN 4-X HedenbHbIX KPbIC COTNAacHo
onucaHHoMy paHee npoTokony [34]. Bkpatue, Tpybuatbie
KocTu (DedpeHHble, Mre4YeBble) KPbIC NOMeLanu B
coccatHbil  Oycpep, copepxawmii 1%  aHTMOMOTMKOB
(NeHVUMNNUH/CTPENTOMULMH), 1 OYMLLANKM  OT  MSArKMX
TkaHen. Onuchusbl yaansanu, a u3 auacusoB BbIMbIBanM
KOCTHbIA MO3r C MOMOLLBIO MOMHOLEHHOW nUTaTeNbHOM
cpeasl DMEM, cogepxatueit 10% FBS (deTtansHas bbivbs
cbiBopoTka) M 1% aHTMBMOTWMKOB. BbigeneHHyto Maccy
pecycrneHaupoBann 1 nomewanu B nmpobupky, ¢
nocnegyowumm LeHTpudyruposanuem npu 300g B TeueHue
10 muHyT. [locne yganeHus cynepHaTaHTa OCaxneHble
KNneTkn pa3BogunM B nonHoueHHon cpege DMEM u
BbICEMBANW Ha KynbTypanbHble MaTpacsl. 10 JOCTXeHU
95% KOH(MKOSHTHOCTU NPOBOAMMN MEXaHUYECKYID OUUCTKY
kynbTypel  MCK nyTem BCTpsSIXMBaHUS  KyMnbTyparbHbIX
MaTpacoB Ha opbutanbHom wweiikepe npu 800 obopoTax B
TeyeHne 1 yaca. 3aTem KIeTKM MOHOCMHOS NepecemBant Ha
MOKPOBHbIE CTEKNa W MPOBOAWUNW  OLEHKY YMCTOTh
nonyyeHHon KynbTypbl. OueHky uncToTbl KynbTypbl MCK
npoBOAMAN  C  MOMOLWBID  UMMYHOCITYyOPECLIEHTHOMO
aHanmsa MCK HeratuBHbix MapkepoB CD34 u CD19,
KOTOPbIE SKCMPECCUPYIOTCA B FEMOMO3TUYECKNX KNeTKax, a
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Takke cneumduuecknx MCK noautueHbix mapkepos CD90
n CD105.

TpaHcgpekyus MCK moyughepasHbiM 1EHMUBUPYCHbIM
8EKMOPOM U BUOTIOMUHECUEHMHbIU aHanus3 in vitro

Bbinn 1cnonb3oBaHbl NEHTUBMPYCHble YacTuupl LVT-
Luc2 (Eurogen). KneTku BbiceMBanM C  KOHEYHOM
nnoTHocTbio 2x10e5 KneTok B 12-yHOYHbIE MNaHLEThI.
NeHTVBMPYCHbIE YacTULbl OTTauBanM npW  KOMHATHOM
Temneparype. 200un nentusupycHbix yactuy (0.5x10e6
TPaHCOYUMPYIOWMX eauHNL, Ha MN.) BoBaBnsany B Kaxayio
nyHky. [Ans  ycuneHust  TpaHCQEKUMM  MCTOMb3oBany
npotamuH cynbat (Sigma Aldrich). MpoTtamuH cynbdoat
pacteopsnu B Boge MilliQ n pobasnsnu B kaxayto nyHky
ANs OOCTKEHUs (uUHanbHOW KoHueHTpauuu 100ur/mn.
Mnawky wHky6upoBanu B TeyeHue 24 yvacos npu 37°C,
5%CO.. Mocne cpedy 3amMeHsNM Ha MOMHYI0 NUTATENbHYIO

cpegy DMEM (15% ®BC, 1% lMen/Ctpen). Cnycta 72 yaca
NpOBOAMNN aHanu3 Ha SQEEKTUBHOCTL TpaHcdekuun ¢
MOMOLLbIO CUCTEMBI [Nt ONTUYECKOTO UMUIKWHIA in Vivo
IVIS Spectrum CT (Perkin Elmer, USA). Ona in vitro
OVMONIOMUHUCLIEHTHOTO ~ aHann3a  ucnomnb3oBanu — D-
noundoepnH ceetnska (Perkin Elmer, USA). MaTouHbiin
pacTBOp TOTOBWM C  KOHUeHTpauued 30mr/mn B
CTEPUNbHBLIX ~ YCMOBWSIX,  aKKYpaTHO  MepeBopayuBasi,
pasnuearM 1 xpaHunu npu -20°C. Pabouuin pactsop
FOTOBWMM C WMCMONb30BaHNEM MOJOTPETON MUTATENbHOM
cpedbl AnS  JOCTWXEHWS  (DMHAmNbHOW  KOHLEHTpauum
150ur/mn (1:200). MMepea npoBedeHWeM aHanMaa C
noMoLblo umMumkepa pabounin pactBop Aobasnsanu B
KaKOyl — NyHKy. AHanM3  MPOBOAWIM B PEXMME
OVMONIOMUHUCLEHLMM, KOHTPONEM  CIYXWUIW  KNETKW, He
nofBepraBLLMECs TPAHCHEKLMN (PUCYHOK 1).

Lumemaconce

PucyHok 1. letekuus 6uontommuucueHumm nonynauuin MCK, TpaHcdeumnpoBaHHbIX - (nyHkn Ne 2 u 6)
¥ He TpaHcdeLMpOoBaHHbIX NoLMdepasHbIM NEHTUBMPYCHLIM BEKTOPOM - (nyHku 1 1 5).

CuHme3 u xumuyeckas cmpykmypa 0CmeoguibHO20
bucocgpoHamHozo nonumepa PBP-f-NHS

lMpouecc cuHTE3a M XMMM4Yeckass CTpyKTypa OCTeo-
dunbHoro  GucdoccoHatHoro nonumepa  PBP--NHS
Obln onybnmkoBaHbl B HaLWMX npeapblayLimx pabotax [6,
24].

®OyHkyuoHanusayus MCK ocmeogunbHbIM noaumMepom

TpaHcdeumpoBaHible  MCK  uwHkybGupoBarm ¢
NoNMMMEPOM B KOHLeHTpauuu 1 mr/mn Ha npotskeHun 10
MWHYT B BogsHon Gane 37°C B 1 mn PBS npu pH 8.0.
Mocne nHkybauum B3BECH KNETOK LiEHTpUdhyrupoBany npu
300g B TeyeHne 5 muHyT, npombiBanu B PBS npu pH 7.4;
npoweaypy NoBTOPSNY TpU pasa.

Modens ocmeonoposa u nepesioma nokmegol kocmu

Mogenb octeonopo3a y nabopaTopHbiX Kpbic Obina
cO3aHa nyTem NPOBEAEHUS CTaHOAPTHOM bunaTtepansHoi
oBapuoaktomm  (OVX).  TnOTHOCTb ~ KOCTHOW  TKaHu
OLieHMBanM HenocpeaCcTBEHHO Nepeq onepauyen n Yepes
TpM Mecsla nocne MpOBEAEHWS OBApUOSKTOMUM C
MOMOLLbIO CUCTEMBI AN OMTUYECKOr0 WMMIXWHIA in Vivo
IVIS Spectrum CT (Perkin Elmer, USA). Ocreonopo3
CYMTanNCs MOATBEPKAEHHBIM NPU YMEHBLUEHUA NIOTHOCTU
kocTHoM TkaHn Ha 10% u Oomee no cpaBHEHMO C
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nepsoHayanbHon.  [ins  OUeHkU  pereHepaTUBHOMO
noteHumana  mogucduumpoBanHelx  MCK,  knetku
(OYHKLMOHANN3NPOBANK NONUMEPOM COTMNAaCHO ONMUCAHHON
Bbllle MeToAuke; Obina ucnonb3oBaHa oTpaboTaHHas B
Hawei nabopaTopuy Mofenb XWPYPru4eckoro nepenoma
NOKTEBOM KOCTU Y KPbIC C OCTEOTOMMEN fuachu3a NOKTEBOM
KOoCTM  (pUCYHOK 2) Ha (POHE 3KCMEPUMEHTAMNBHOrO
3CTPOreH-3aBNUCUMOrO OCTEOMNOPO3a.

AHanu3 KocmHol nomHOCMU ¢ NOMOWbI0 UMUOXepa
mukpoKT IVIS (Caliper, USA)

Paguorpadms 1 NpuXM3HEHHas OLeHKa MIIOTHOCTY
KOCTHO TKaHW B 30HE Mepenoma npoBoAunIachL npu
nomolum annapata Mukpo KT (IVIS Spectrum CT, Perkin
Elmer).) pas B Hegent. Wcnonb3oBanu mukpoKT ¢
pa3mepom Bokcenen 150, 440 anbT., 50 kB, paspelueHue
425, FOV LxWxH 12x12x13 cm. MpubnusutencHas posa
coctaBuna 52 MI'B Ha OOHO CKaHWPOBaHWe. 3-MepHas
PEKOHCTPYKLMS W OLEHKa NMOTHOCTW KOCTU BbIMONHANACh C
ncnonb3oBaHMeM nporpamMmHoro  obecnevenns  Living
Image 4.3.1 (Caliper). MonyyeHHoe wn3obpaxeHne Gbino
akcnopTupoaHo B ¢popmate DICOM u coxpaHeHo Ha
KECTKOM aucke. [INOTHOCTb KOCTM OMpegensnm  Kak
ONTMYECKYH MNOTHOCTb B 06bEME KOCTU.
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PucyHok 2. OcTeoTOMUS JIOKTEBOI KOCTH.

lucmonoeuyeckul aHanu3
lMocrne BbiBEAeHUs U3 3KCmepuMeHTa, nabopaTopHble

KMBOTHbIE  YMEPLBAANMCL  MYTEM  LiepBUKanbHON
Aucnokauuy nop U3onypaHoBO aHecTesuel, nokTesas
KOCTb  OTgenanacb  OT  COMYTCTBYWOLUMX  TKaHeW,
npoBoAMnIack Makpockonuyeckas oueHka matepuana. [ns
MWKPOCKOMMYECKON OLIEHKW NPOLLECCOB pereHepaLui B 30He
CpaleHus  nepenoMa,  TKaHW  TOKTEBOW  KOCTM
NOBPEXAEHHON KOHEYHOCTH Bbinu 3adukcupoaHbl B 10%
HelTpanbHOM pacTBope dopmanvHa (pH  7,2-7,4).
OparMeHTbl  KOCTHOW  TKaHW  ObinM  NOABEPTHYTHI
npenBapuUTenbHOM — AekanbLuHauuW, € nocregylollen
rucTonornyeckon  obpabotkoir  no  obLienpuHaTOR
TEeXHomNorum ¢ 3anvekoi B napadwuH. V13 napadmHoBbIx
OnokoB  OblMM  W3rOTOBMEHbI  MUKPOTOMHbIE  CPE3bI
TonwmHoit  7-10 MMKPOH C nocrefyrolein  OKpackom
FeMaToOKCUIMHOM M 303WHOM M W3Y4YEeHWeM B
CBETOOMTUYECKOM MUKPOCKONE.

MmmyHoioopecyeHmHbIl aHanu3 2ucmonozuyeckux
Cpe308 Ha Harnuyue Mapkepos moyugepasbl 8 KOCMHoOU
MmKaHU 8 30He nepenoma

TpaHcoyuMpoBaHHbIe noumdepason KneTku
aHanuaupoBanu Ha rUCTONMOrMYEeCKNX Cpesax C MOMOLLbIO
UMMyHOdhIoopecLeHTHoro  aHanu3a. Antutena Goat Luc
Ab (Abcam) ucnonb3oBanu kak nepBUYHble aHTUTENa W
Rabbit AntiGoat Alexa488 H&L (Alexa Fluor® 488) (Abcam)
kaKk BTOpUYHble. M300paxeHus Obinu  MomyyeHsl ¢
nomoLLbIo koHdbokanbHoro mukpockona Carl Zeis LSM 700.

M3yyeHue ocmpoll U XPOHUYECKOU MmOKCcuYHocmu
ocmeogpunbHo20 bucghocghoHamHozo nonumepa PBP-f-
NHS

VccnegoBaHust OCTPOW WM XPOHUYECKOM TOKCUYHOCTH
0CTe0UILHOr0 BuccocchoHaTHoro nonumepa
npoBogunuce Ha 6Base PITl wa MXB  «HauwoHanbHbIi
LEHTP 9KCTepTW3bl NleKapCTBEHHbIX CPEACTB, W3penuii
MEONLMHCKOr0 Ha3HaYeHWss U MEOULMHCKOM TEeXHUKMY,
MwHucTepcTBa 3npaBooxpaHenust Pecnybnmki KasaxcTaH.

ViccnegosaHue OCTPOM TOKCWYHOCTM MPOBOAMNOCH Ha
12 Benbix MHOpeaHbIX NOMOBO3PENbIX kpbicax 060€ero nona
maccon 180-200r, pasgeneHHblx Ha ABe  rpynnmbl.
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JKvBOTHbIE pacnpedensnncs no rpynnaM  CryyaiHbIM
obpasom. B  kauecTBe  KpuTepus  npuUeMnemon
paHOOMM3aLUMN CYMTanM OTCYTCTBME BHELUHMX NPU3HAKOB
3abonesaHns M TOMOrEHHOCTb Tpynn no Macce Tena
(10 %). YXnBOTHBIM NEPBO MCCNEAOBATENBCKON TPYNMb
Obino BBEAEHO 5 MmN BOAHOrO pacTeopa nonvmepa B
HavanbHoi go3se 500 mr/kr BHYTPUOPIOWMHHO eAMHOKPATHO;
XMBOTHBIM KOHTPOIBHOM rpynnbl Bbina BBBEAEHa Boaa Ans
WHBEKUMA B TOM Xe obbeme. Ha npoTskeHun 14 cyTok
Habnioganu 3a COCTOSIHMEM  LUEPCTHOTO MOKpOBa U
crmancTbix  0DOMOYEK  KMBOTHBIX,  MOBEAEHYECKMMM
peakuusimu, perucTpupoBanu maccy Tena. O HeraTMBHOM
BNUSHUN BBEAEHHBIX Mccnesyemblx 0b6pasLoB cyaunn no
KNMWHWMYECKUM  CUMMTOMaM  WHTOKcukauun  (obwee
COCTOSIHME ~ XMBOTHbIX, ~ OCODEHHOCTW  NOBEAEHUs,
WHTEHCUBHOCTb [BUraTeNbHOM aKTMBHOCTW, Peakumu Ha
3BYKOBbIE 11 CBETOBbIE Pa3gpaXuUTeNu, COCTOSHUE KOXKHOIO
W BOMOCAHOrO MOKPOBA, OKpacka CN3UCTbIX 060mMoYex),
AVHaMKKe MaccChl Tena, noTpebneHwto KOpMOoB U BOAb,
CMEpPTHOCTM.

V13y4eHne XpOHMYECKON TOKCMYHOCTW MPOBOAMMOCH Ha
Benbix MHOpPedHbIX MOMOBO3penbIX Kpbicax oboero nona
maccoit 180-200 r, pasaeneHHbIx Ha 4 rpynnbl. XXUBOTHbIE
pacnpegensnucb no rpynnam cnyyaitHbiM obpasom. B
KayecTBe KpUTEpUs MPUEMMEMOI paHLOMW3ALMM CYUTanN
OTCYTCTBME  BHELUHWX MpW3HakoB  3aboneBaHus W
rOMOreHHOCTb rpynn no macce Tenma (+10 %). B kaxayto
rpynny 6bino BknoYeHo no 10 XMBOTHbIX. [ns n3yyeHus
XPOHWYECKOM  TOKCMYHOCTM  uccregyemble  obpasubl
BBOAMNC BHYTPUOPIOLLMHHO B MAKCUMasbHO JOMYCTUMOM
obbeme 5.0 mn ans kpbic maccoit 180-200 r B TeueHne 28
pHen. [lpu  pacyeTe [O03MPOBOK ANS  XPOHWYECKOM
TOKCMYHOCTM  MCMOMb30BaHbl  Pe3ynbTaTbl  ONMPeaenieHus
napameTpoB OCTPOrO TOKCMYECKOrO 4ercTBIS 0BpasLoB Ha
Kpbicax Mpu BHYTPUOPKOWMHHOM BBedeHun. B aaHHOM
cnyyae J1050 wuccnemyembix obpasuos coctasnsietr 1000
mr/kr. Mcxogs 13 pacyeta BBOAMMbIE [03bl UCCTEAYEMbIX
obpasuos cocraunu: 200 wmr/kr; 100 mr/kr 1 50 mr/kr
(cootBetctBenHo  1/5; 1/10; 1/20 ot 1000 mr/kr).
HabriogeHne 3a  o6WMM  COCTOSHWEM, MOBEOEHUEM,
[BUraTeNbHOM aKTMBHOCTBH) XMBOTHBIX BEMOCh B TEYEHME
28 poHei. B nepBblii OeHb nocne BBeAeHUs npenapata
XMBOTHbIE HAXOAMNUCh MOf HENpepbIBHLIM HAbMOAEHNEM.
Ha npoTsikeHuM Bcero akcmepumeHTa Habmopamu 3a
COCTOSIHUEM LLEPCTHOTO MOKPOBA W CAM3UCTLIX 0BOMoYek
XMBOTHBIX, NOBEAEHYECKAMU PEAKLMSMU, PETUCTPUPOBANM
maccy Tema. O HeraTMBHOM BIWSIHUM  BBEOEHbIX
npenapaTtoB Cyaunu MO KIMHWYECKAM  CUMMTOMam
WHTOKCWKaLMK (0OLLee COCTOSIHWE KMBOTHBIX, 0CODEHHOCTY
MOBELEHNS, WHTEHCUBHOCTb [BUraTeNbHON aKTUBHOCTU U
T.0.), OMHaMUKe Maccbl Tena, CMEpTHOCTW. Bblumcnsnm
CpeaHee 3HayeHne MOJTyYeHHbIX BENMYMH W CTaHLapTHOE
OTKIMOHEHME.

Cmamucmuyeckuli aHanu3

MonyyeHHble AaHHble MPeACTaBneHbl B BUAE CpeaHei
+ CTaHgapTHas MOrpeLlHoCTb cpeaHeit BennynHbl (Meant
SEM). CraHpapTHble OTKITOHEHUS Mexay
3KCNEPUMEHTANBHBLIMW TPYNNamu OLEHNBANMCh C NOMOLLbIO
O[HO(AKTOPHOrO ~ AMCMEPCHMOHHOrO  aHanu3a  (one-way
ANOVA). 3HauyeHusi cuMTanncb JOCTOBEPHO PasniyHbIMM
npm p < 0.05. AHanu3 nposoauncs ¢ WCNONbL30BaHWEM
cTaTUCTUYeCKon nporpammbl SigmaPlot.
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PesynbTatbl

OueHka pezeHepamopHO20 nhomeHyuana oKanbHol
mpaHcniaHmayuu Me3eHXUMasbHbIX CMeOsIosbIX KIEMOK,
(DYHKUUOHANU3UPOBAHHbIX 0CMEOMUIbHBIM  NOUMEPOM,
npu nepenomax 1I0Kmesoul Kocmu Meskux 1abopamopHbIX
JKUBOMHBIX Ha (DOHE 3KCnepuMeHmanbHO UHOyUUPOBaH-
HO20 0CMeonopo3a.

Mogenb octeonoposa y nabopaTopHbIX KpbIC CO3aaBanu
nyTem yaaneHns MYHUKOB. YOaneHne SMYHUKOB SIBNSIETCS
MPUYMHOA  3CTPOTEH-3aBMCMMOTO  OCTEOMOpo3a: 3a CuYeT
YMEHBLUEHNS  KOHLIEHTpaUMW  3CTPOreHa  YMEHbLUaeTcs
KOHLIEHTpaLMsA KanbLWTOHWHA, 4YTO MPUBOAMT K MoTepe
MWHepanbHbIX BeLecTs, a B OCODEHHOCTM Kambuusi, U,
COOTBETCTBEHHO «XPYMKOCTW KOCTU»; [pyrUM 3cheKTOM
CHWKEHMSI KOHLIEHTpaLMM 3CTporeHa B KPOBM SIBNSETCS
YCUINEHME OCTEOKMaCTHOM aKTMBHOCTW. Mcxods w3 Bblle-
CkasaHHOro, OwnaTepanbHas OBapyUOSKTOMMUS  SIBNSIETCS
3hhekTBHLIM CNOCOBOM CO3AaHMS MOAENM OCTEONOPO3al.

1,4

YganeHwe SWYHWKOB MPOM3BOAMAM Yy CaMOK Benbix
BecnopogHbix Kpbic B Bo3pacte 2 Mmecsaua. OueHky
NIOTHOCTM KOCTHOM TKaHu NPOW3BOAMNN
HEenocpeCTBEHHO Nepes U Ha NPOTSHKEHUN TPeX MecsLEeB
nocne yganeHus SNYHUKOB Npu nomowym MukpoKT VIS
Spectrum CT (Perkin Elmer, USA). OueHky npoBogunu B
eauHulax namepenns Hounsefield. Y rpynnbl XWBOTHBIX C
9KCNEePUMEHTANbHO-UHAYLIMPOBAHHBIM OCTEOMOPO30M 1 Y
KOHTpOrbHOM  rpynnbl  (6€3  yaaneHus  SAMYHWKOB)
Onpegensnu NNoTHOCTb KOCTHOM TKaHW MpaBoil W NEeBOK
BEPXHEN KOHEYHOCTM.

AHanu3 JWHaMUKN M3MEHEHWS MIOTHOCTW KOCTHOW
TKaHW, NPELCTaBMEHHbI Ha pUCYyHKE 3, MNpOBOLMUIM
METOOM COOTHOLUEHUS (hUHAMbHOW NAOTHOCTU KOCTHOW
TKaHW, W3MepsBLUENCS Yepe3 Tpu Mecsua nocne
NpoBeJeHNs onepauym, K Ha4yanbHOWM MIIOTHOCTK KOCTHO
TKaHW (HENoCpeACTBEHHO Neped onepauueit), KoTopas
npupaBHMBanach K eQuHULE.

1,2 1

1,0 1

0.8 4

0,6

04 -

OTHOCUTeNbHaA NAOTHOCTb KOCTHOM TKaHK

0,2 A

0,0

B «o:pons

ovX

MpaBaAa KOHEYHOCTb

JleBafA KOHEYHOCTb

PucyHok 3. AHanu3 KOCTHOW NNOTHOCTH Y 300POBbIX U OVX XUBOTHbIX.
(0aHHble npeacTaBneHsb! B BUAE COOTHOLLEHUS (PUHANBHOM NIOTHOCTI KOCTHOM TkaHW (3 MecsLa)
K HayarbHOW (40 ONepaTMBHOrO BMeLLATeNbCTBA); AOCTOBPEHOCTb AaHHbIX NPeACTaBneHa TeCToM
CrbtopeHTa (* - p<0.05 no cpaBHeHuKo ¢ koHTponem, n=20)

Mpn cooTHOWeHUM paBHOMY 1 - MAOTHOCTb KOCTHOM
TKAGHW OCTaBanacb HEW3MEHHOW; ecruM 3HauyeHue >1,
3HAYWT, MMOTHOCTb KOCTHOW TKaHW YBENM4MMach; ecnu
3HayeHue <1, 3HAYMT MMOTHOCTb  KOCTHOW  TKaHM
yMeHblUMIach,  =>  aKTMBHble  OCTEONOPOTUYECKME
npoueccbl. M3 pucyHka 3 BMAHO, YTO Y KOHTPOMbHbIX
KMBOTHbIX, HE MOABEPTLUMXCS MPOLEAYPEe OBApPUOIKTOMMM,
NMNOTHOCTb TKAHW HE3HAYNTENBHO NOBbILANACh (MPUMEPHO
Ha 10%), YTO CBA3AHO C HOPManbHbIM (HU3NONOTMYECKUM
B3pOCIIEHMEM XWBOTHBIX. HanpoTus, y NpoonepupoBaHHbIX
KMBOTHbIX Yepe3 Tpu Mecsua nocne OBapUO3KTOMUM
Habnopanoce  ~25%-0e  [JOCTOBEPHOE  CHWXKEHUE
MAOTHOCTW KOCTHOW TKaHW, 4TO CBWAETENbCTBYET O
pa3BUTUM 3CTPOreH-3aBUCUMOrO OCTEONOPO3a Y KUBOTHBIX
9TON rpynbl.

C uenblo oueHKn pereHepaTneHoro noteHumana MCK,
MOAMMULMPOBaHHBIX OCTEOMMBHBIM MonMMepoM, Obina
co3gaHa Mofenb MHOYLMPOBAHHOMO Mepenioma fOKTEBOW
KOCTM Yy KpbIC C OCTEOTOMMEN Anacn3a NOKTEBON KOCTU Ha
¢hore 3KCNEPUMEHTANBHO 9CTPOreH-3aBUCUMOro
octeonopo3a (pucyHok 3). Mogenb nepenoma IOKTEBOM
KoCTM Oblna BbIMOMHEHa B 4 rpynnax (M0 5 XMBOTHbIX).
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JKMBOTHbIE MEPBOM TPyNMbl CRYXWNa KOHTPOMEM U He
nonyyana HUKaKoro NeYEHNs; XXMBOTHBIM BTOPOW U TPETbEN
rpynnbl BBOAWMKM MO OCTEOUNBHBIA nonumep, nmbo
npocto MCK, B T0O BpeMs kaK XXMBOTHbIM YETBEPTOM rpynmibl
Beogunn  MCK, moguduumpoBaHHble  0CTEOMMbHbIM
nonumepoM, B koHUeHTpauum 1x108 knetok/mn. Mpouenypy
TpaHCnnaHTaumu Knetok M nonuMepa npoBOAMIA pa3 B
HeJenw Ha MpOTSXKEHWM YeTbipex Hepenb. [ns oueHku
AMHaMUKW (hOPMUPOBAHWS KOCTHON MO30MMW Ha NPOTSHKEHUM
yeTbipex Hefenb NPOBOAWMMN OLEHKY MMOTHOCTW KOCTHOM
TKaHW B MecTax nepenoma. PasHuLy B KOCTHOW NNOTHOCTM
BbICYMTBIBANN KaK COOTHOLUEHWE (DUHANBHON NNOTHOCTK (4

Hegens) K HayanbHOM  (HAa  MOMEHT  nepenoma),
NPUPaBHEHHOW K  e4uWHUUe, Y KaKOOW  KpbiChbl
WHOMBMOYanbHO. 3aTeM  cpedHee  3HayeHwe  Gbino

MOACYATAHO ANS KaXdod rpynnbl W MPeAcTaBNeHo Ha
pucyHke 4. lpu COOTHOLWeEHUM paBHOMY 1 - NMNOTHOCTb
KOCTHOW TKaHW OCTanacb HeW3MeHHOW; ecnu 3HaveHue <1,
3HaYMT NNOTHOCTb KOCTHOW TKaHW YMEHbLUMMAch; ecrnu
3HayeHe >1, 3HAYMT MNAOTHOCTb  KOCTHOM  TKaHM
yBENuUYWnach, => aKTUBM3UPYIOTCA  pereHepaTuBHble
npoueccel. Ha pucyHke 4 BMAHO OTCYTCTBME [MHAMMKA
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pereHepaLyi KOCTHOM TKaHM Y KOHTPOJIbHBIX XWUBOTHBIX, HE
NOABEPTLUMXCS MEYEHMIO, U KMBOTHBIX NOMYYaBLUMX TOMBKO
nonumep wnn Toneko MCK. B 10 e camoe Bpems, y
XMBOTHbIX, nonyyaBLUnX MECTHY0 VHBEKLMIO
mMoancduumpoBaHHbiX MCK Habntoganoch CTaTMCTUYECKM

BOCTOBEPHOE 27 % YBENUYEHME MIIOTHOCTM KOCTHOM TKaHW B
MecTax nepenoma (pUCYHOK 4), @ Ha PEHTIeHOBCKMX
CHMMKaX, MOMYYEHHbIX Yepes YeTbipe Hedenu nocne
nepenoma, YeTKO BUOHO (POPMMPOBAHME KOCTHOM MO30MK
(pncyHok 5).

KK

1,4

1,2 4

1T

OTHOCHTENbHaA NACTHOCTb KOCTHOW TKaHHW )

KoHTponb Monumep MCK MCK + nonumep

PucyHok 4. Ouenka achdekTMBHOCTH BBeAEHNS MOAU(ULIMPOBAHHBLIX 0CTEO(UITBHBLIM
nonumepom MCK npu nepenome nokteBoi KOCTH Ha (hoHe ocTeonoposa.

(KonuuyecTBeHHble JaHHbIe NpeaCcTaBneHbl B BUAE NNOTHOCTU KOCTHON TKaHW B 30HE OCTEOTOMMM Yepe3 YeTbIpe Hedenn
nocne Havana aKkCneprUMeHTa, HOpManu3oBaHHbIe K MMOTHOCTW KOCTHOM TKaHW, N3MEPEHHON HENOCPEACTBEHHO Nocne
OnepaTMBHOrO BMeLLaTeNnbCTBa (MpupaBHeHHas K eanHuue). [JocToBepHOCTb AaHHbIX NpeacTasneHa tectom One Way

ANOVA (*** - p=0.001 no cpaBHeHMI0 ¢ KOHTponem, n=37)

Use "Tab" hisy to swikch between transformation tod

Use "Tab" by to swch between transformation tooks*

Use "Tab" iy to swkch between transformation tocks

Tpynma 1 Ipynna 2 I'pynma 3 (MCK + I'pymna 4 (MCK +
Ko}anonb (Ioimmep+PBS) PBS) Hoanmep+PBS)

PucyHok 5. ®oTorpadmu nokTeBol U Ny4eBON KOCTEN JIEBON BEPXHEH KOHEYHOCTHM NTaboPaTOPHbIX KPbIC,
cAenaHHble ¢ NOMOLLLIO CUCTEMbI AR onTUYeckoro UMUAxuHra in vivo IVIS Spectrum CT (Perkin Elmer, USA):
BEPXHWIA psiA — CAYCTA 2 Yaca nocrne nepesiomMa (0CTe0TOMUM), HUXKHWIA pAA — cnycTA 4 Heagenu.
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Mpu npoBEAEHMM post-mortem aHanusa
TUCTONOTMYECKUX NPenapaToB 30HbI NepenoMbl TpybuaToi
KOCTU Yy  3KCMepUMeHTalnbHbIX KUBOTHbIX quBepToM
rpynnbl, N0 CPABHEHUIO C XMBOTHbIMU OPYrKX rpynmn, Obina
OTMeYeHa BbICOKast akTMBHOCTb MPOLIECCOB penapaTuBHOIO
ocTeoreHe3a C CONMWAHBIMM - pa3pacTaHUsMW  He3penbix
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KMeTOK, BbISBMEHbI  3penble  0cTeobrnactbl,  y4acTku
nponudepauun Ha MOBEPXHOCTM Yyxe CEHOPMMPOBAHHBIX
KOCTHbIX Ganok. Ha rpaHMue C MSrKMMU  TKaHSMW,

Habntoganu obpa3oBaHMe Y3noBaTbiX OCTE00BpasyHLLMX
KNETOYHbIX MponMd)epaToB MO TWMY KOCTHOM MO30MM
(pncyHok 6).

PucyHok 6. F'nctonornyeckmit aHanus KOCTHON TKaHU B 30He nepesioma.
A — KOHTpONnbHasA rpynna; b — rpynna, nony4aewas Tonbko nonumep; B — rpynna, nonyyaewas Tonsko MCK;
I - rpynna, nonyyaBwas koM6uHUpoBaHHOe neyeHue MCK, dhyHKUMOHaNU3MpoBaHHbIX NONIMMEPOM.

[Ons  oTcnexveaHWs — OMHAMWKA  BHYTPUTKAHEBOrO
pacnpegeneHns  TPaHCTaHTUPOBaHHLIX  KMeTok  Obinn
ncnonb3osaHbl MCK, TpaHcdeLmpoBaHHble NEHTUBMPYCHBIMA
vactuuamn Luc-LVT ¢ noumdpepason. Jlioumdpepasa - 3to
chepMeHT, cybecTpaTom Ans KOTOporo SBNSETCS NOLNGEPUH.
MMpn nonagaHuM B KNeETKW, 3KCMpeccupyroLLme nouudepasy,
MIoUMEPUHBI OKUCTISKOTCS B MPUCYTCTBUM AAHHOTO (hepMeHTa

MCK

1Heaens

¢ obpasoBaHMeM okcumoLMdepHa M U3My4alT 3HEpTU0 B
BMOE CBeTa BvontomuHecueHymio.  ng - geTekumm
BVOMIOMMHECLIEHTHOrO CUrHana fnioLmMdepuHa Menons30Bani
CMCTEMY [N ONTUYECKOrO UMMMKMHTa in vivo IVIS Spectrum
CT (Perkin Elmer, USA). Pesynbtatbl G110MOMUHECLEHTHOO
aHanu3a Ha aKkcrpeccuto noumdepasbl NokasaHbl Ha PUCYHKE

MCK+I1

P

II_(

PVICYHOK 7. BUONIOMNHECLIEHTHbIN aHanu3 TPaHCNNAHTUPOBAHHbIX KNETOK.

TTIOMMHECLIEHTHBIN CUTHAN YeTKO [eTeKTUpoBancs Ha
NPOTSKEHMM OLHOW Hedenu Nocne TpaHChaHTauun
KNETOK B TPeTbeil M YETBEPTOM SKCMEPUMEHTANbHbLIX
rpynnax, OfHaKko Ha TpeTbel Hefene curHan He y[anoch
[eTekTMpoBaTb B 06eux rpynnax XMBOTHbIX. Bo3MOXHO,
9T0 CBA3AHO C NNOO C HM3KUM KONMWUYECTBOM BbIKMBLUNX
MCK, nubo murpaumeir KneTok B rny6uHy KOCTHOR TKaHM,
YTO, BBWAY OrPaHWYEHHOW paspeluarolei cnocobHoCTH
nMnaKepa, 3aTpyAHSET OeTeKUMIo BMONIOMUHECLEHTHOTO
CurHana.
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[Ons fanbHemwero M3yvyeHus OUMHaMUKUA BHYTpUTKa-
HEBOTO pacnpeaeneHnst TPaHCMMAHTUPOBAHHBIX KIEeTOK
Bbin NpoBegeH MMMYHOMDIOOPECLEHTHBIA aHanu3 rncTo-
NOTWMYECKMX CPEe30B Ha Hanuuue Mapkepos noumdepassbl
B KOCTHOW TKaHu B 30He nepenoma. PesynbTaThl aHanusa
MukpochoTorpaduit, NpeacTaBneHHble Ha puUCyHke 8,
noaTBepaunu Hanuuve niouudepas - MOMNOXMTENbHbBIX
KNeTOK B COCTaBE KOCTHOM TKaHu, Y4TO AaeT Ham OCHOBa-
HWS nonaratb O XW3HECNOCOBHOCTW 1 anddepeHLmaLmun
TpaHcnnaHTupoBaHHbiX MCK B kneTku-octeobnacTbl.



Hayxka u 3apaBooxpanenne, 2019, 5 (T.21)

OpI/lFI/IHaJILHI)Ie HCCJICI0BAHUA

@a30BbIil KOHTPACT

PucyHok 8. UMMyHHOhIOOpeCLeHTHbIN aHanu3 Ha nouudepas-nonoXUTeNbHbIE KNETKU.

Alexa488 Merge

Bbinu ncnonb3oBaHbl aHTUTENa Goat Luc Ab +AntiGoat Alexa488 produced in rabbit, 20X
(KondokanbHbIn mukpockon Carl Zeis LSM 700).

LoknuHuyeckoe uccnedogaHue ocmpoll MOKCUYHOCMU
nonumepa

Mpy  OQHOKPATHOM  BHYTPUOPIOWWHHOM  BEAEHWN
nccnepyemblx 00pasLoB KMBOTHbIM B fgo3e 500 mr/kr
o0Liee COCTOSIHME XMBOTHBLIX OMbITHOA W KOHTPONbHOM
rPynnbl He M3MEHWUNOCh, Nafexa BO BCEX OMbITHBIX rpynnax
He Habmoganoch. Peakumm Ha TakTUnbHble, 6onesble,
3ByKOBble 1 CBeTOBble pasgpaxutenu Obinn  Ges
M3MeHeHuit. ins yBenuyeHus BBOAMMON [03bl HavanbHast
posa 500 mr Obima BBeaeHa nosTopHo. [Mocne
ABYXKPATHOTO  BBEEHUS HayanmbHoW go3bl 500 wr
COCTOSIHME KMBOTHBIX TaKKe He WM3MeHunocb. BeepeHHas

CymMapHasl 403a uccrnefyembix 06pasLoB B nepecyeTe Ha
akTeHoe  coeguHeHue  coctasuna 1000  mr/kr.
lMoBemeHYeCkNe peakuun SKCMEPUMEHTANbHbIX KUBOTHBIX
He OTKIOHANUCb OT HOpMbl. B COCTOSIHUM LepCTHOTO K
KOXKHOrO ~ MOKpOBA  MaTONOTMYECKMX  M3MEHEHWA  He
obHapyxeHo. Llepctb 6nectawas, rycras, nnOTHO
npuneratLLas, XopoLlo yaepxueanach. [uHamuka macchl
Tena 3KCMEPUMEHTANbBHbIX KMBOTHbIX Obina
nonoxwurensHoit (Tabnuua 1). Kak BugHO 13 Tabnuupl
KMBOTHbIE W3 OMbITHOA rpynnbl npubaBnsnu B Bece B
TeyeHue BCero nepuopa Habniogenws. Mocne OKOHYaHWS
3KCMEPUMEHTA KMBOTHbIE ObINK LekanuTUpOBaHbI.

Tabnuya 1. lMHaMMKa Maccbl Tena 3KCNepUMeHTalbHbIX KpbiC.

Ne [o3bl, nyTb [nHamuka maccbl (r), CyTkv nocne Havana onelta [Mpupoct

p BBEAEHMA ®oH yepes 24 vaca Uepes 7 gHen Yepes 14 gHeit macchl Tena, r

1| KowrponsHsie ©184,1+0,7 184,61 0,4 ©190,3+ 0,7 ©193,6+ 1,4 Q+9,5
3184,7£ 0,3 3184,8+0,3 3190,2+ 0,8 3195,1£1,2 4+104

2 | coBn ©184,1+0,7 ©184,8+0,7 189,81 0,2 ©193,6 £ 0,9 Q+9,5
3184,7+ 0,3 3186,0+ 0,5 3190,9+1,0 3194,6+ 1,0 3+9,9

[N OUEHKN COCTOSHUS BHYTPEHHUX OpraHos, Obino
MPOBEOEHO BCKPLITUE KMBOTHBIX OKCTIEPUMEHTANBHON 1
KOHTPONbHOW rpynnbl. BuayanbHble HabmnioaeHUs nokasanu,
YTO y XMBOTHbIX 00eux rpynn cepgue Obino mpasubHON
hopMbl, MepuKaph YMCTbIA, 0€3 Chnaek W HaNOXEHWA,
MWOKapA PaBHOMEPHO OKPALLEHHBIN, HACLILLEHHOrO LBETA,
0e3  wn3meHeHuit  nosepxHocTu.  Jlerkme  CBETMbIE,
paBHOMEPHOW OKpacku W KOHcUCTeHUMW. [eyeHb rnapkas,
Onecrawas, paBHOMEPHO OkpalleHHasl, 6e3  yyacTkoB
W3MEHEeHUs CTPYKTYpbl W LBeTa, kpas opraHa Tynble, no
chopme W pa3Mepy neyeHb COOTBETCTBYeT Hopme. [ouku
PaBHOMEPHO OKpalleHbl, NeBasi M MpaBas NOYKM He
pasnnyatotcs. KopkoBoe M MO3rOBOE BELEeCTBO WMeeT
yeTkMe rpaHuupbl, AeeKTOB Ha MOBEPXHOCTU OpPraHoB,
M3MEHEHUS  OKPacKW, KOHCUCTEHLMM HE  OTMEYEHO.
Crmauctas xenyoka uuctasi, po3oBas, 0e3 HanmoXeHwn.
KnweuHuk anactuuHbin, 6e3 cnaek u gedopmaumn, 6e3
BMOMMbIX HapyLleHWn LenoctHocTu. Cnnsnctas opraHa 6e3

pedekToB, rnagkas, brecrawas, HopMansHO YBaXKHEHHas
Ha BCceM npoTsikeHuu. [ogobHY naTonoroaHaToOMUYECKyH
KapTuHy Habmiopanu y BCeX MOLOMbITHBIX XWBOTHbIX, YTO
roBoput 00 OTCYTCTBWAM MNATOMOTMYECKUX W3MEHEHWA B
opraHax W TKaHsiX, Bbl3BaHHbIX BO3LENCTBUEM WCTILITYEMOTO
npenaparta.
[LoknuHuyeckoe
MOKCUYHOCMU NofuMepa.
PeaynbTaThl MCCNIEAOBaHNA XPOHUYECKON TOKCUMHOCTY
nonMmepa mnokasanu, 4YTO B TEYEHWE BCErO OMbITHOO
nepuoga rmbenb XWBOTHbIX OTCyTCTBOBana. boree Toro, B
TEYEHME SKCMEpUMEHTa He Habnioganucb  NpU3Haku
WHTOKCUKaLMW; MOnMMep He OKasan  OTPMLATENbHOro
BMMSIHWS HA AWHaMMKy npupocTa Maccel Tena. Ha
MPOTSIKEHWM  BCETO  MccrefoBaHns  Habnoganack
MonNoXuTenbHas AVHamuKa Macchl Tena
SKCTEepUMEHTarbHbIX XXMBOTHBIX (Tabnnua 2).

uccrnedogaHue XPOHUYecKol

Tabnuya 2. iMHamMnKa Maccbl TeNna 3KCnepuMeHTanbHbIX KpbIC.

lMepvog mo/nocne
BBEJEHMS npenapata

[o BBegeHus npenapara
yepes 24 vaca
yepes 7 gHeu
yepes 14 gHen
yepes 21 gHen
yepes 28 aHen

IMpupocT maccel Tena, r

KoHTporbHas rpynna

Q4229 3+245

©180,2+1,0 3181,4+0,2
©180,2+1.0 5181,4+0.2
©189,8+0,8 3190,1+ 1,0
©196,0 + 0,4 $195,0+0,2
©199,0+0,8 31985+ 0,4
©203,1+0,7 32059+ 0,5

Bec XMBOTHbIX B rpammax
[Monumep
©185,0+0,3 £182,6 +0,1
©185,0+0,3 £182,6 +0,1
©192,0+0,3 3193,8+0,2
?196,6 +0,8 £197,9+0,3
©201,0+£0,1 J£2005+0,4
Q206,2+0,1 32089+0,2
Q+212  3+26,3
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CoCTOsIHME ~ KOXHOTO M LUEPCTHOrO  MOKPOBa
OKCTIEPUMEHTANbHBIX XMBOTHBIX B XOAE€ 9KCTIepUMEHTa
Obino B npedenax HopMbl. B3BeluvBaHWe BHYTPEHHMX
OpraHoB KpbiC (cepaue, NedveHb, ferkue, cenesgHka M
MOYKM) He YCTaHOBMNO 3HAYNUMbIX Pa3fMuMA B MaCCOBbIX
Ko3thMLMEHTAX BHYTPEHHUX OPraHoOB 3KCMePUMEHTasb-
HbIX MBOTHbIX, YTO CBWAETENbCTBYET 00 OTCYTCTBUM
TOKCMYECKOTO  BMMSHWS  uUccnemyemoro obpasua Ha
BHYTPEHHME OpraHbl N CUCTEMI.

Takke Obina NpoBeaeHa OLEHKA BIWSIHWAS CUHTETY-
YeCKOro 0CTe0hnbHOTO G1cthocdoHaTHOrO NoNMmepa Ha

nepudepnyeckyto  kpoBb  no 14 HopMaTMBHbIM
nokasatensM. Mccnegyemblir obpasey He okasan
BNWUSIHWS HU Ha OAMH remaTonornyeckun nokasatens. B
4aCTHOCTW, YPOBEHb remornobuHa y KpbiC, KOTOPbIM
BBOAMNYN uccneayemblit obpasel, B gosax 200 mr/kr; 100
mr/kr u 50 mr/kr, paBHsCa cooTBeTcTBeHHO OT 159,0 r/n
po 179,0 r/n oTHocuTenbHo koHTpons 172,0 r/n.
CopgepxaHue apuTPOLMTOB, NEMKOLMTOB M TPOMBOLMUTOB
TaKke 6binn B Npeaenax HopMbl OTHOCUTENBHO KOHTPONS
(tabnuua 3).

Tabnuya 3. Mokasatenu nepudepnyeckon KPoBu (06LMIA aHaNKU3 KPOBHM).

CUHTETINYECKMIA 0CTEO(MNBHBIN BUCHOCHOHATHBIN NONUMEP KoHTponb
[lo3a 200 mr/kr 100 mr/kr 50 mr/kr -
WBC’ 9,88+0,1 14,6+1,01 17,01+2,0 17,9+0,01
LYM 9,65+0,01 10,2+0,02 10,2+0,02 9,03+0,02
MID* 0,03+0,2 0,72+0,01 0,69+0,2 0,77+0,05
GRA 0,20+1,0 4,141,02 5,0+0,1 2,16+0,8
LY%' 96,7+0,04 79,1+1,01 59,4+0,2 82,7+0,04
MI%" 0,3+0,01 4,1+0,02 2,4+0,1 3,7+0,07
GR%' 15,2+0,2 8,7+0,10 16,1+0,5 19,8+0,66
RBC 5,10+0,02 8,06+0,12 7,1140,10 8,94+0,11
HGB’ 159+0,01 178+1,01 179+1,01 172+2,01
HCT 46,01+2,01 37,16+0,06 51,66+0,07 41,7+0,15
MCV* 58,2+0,01 57,1+0,10 53,0+0,1 60,1+0,02
MCH’ 20,8+0,02 20,4+0,2 19,140,12 17,3+0,17
MCHC’ 387+1,02 398+0,10 399,1+0,21 376,2+0,03
PLT 778+10,0 812,9+10,1 852+0,15 948,7+0,05

*WBC-netikoyums1, LYM-numepoyumsi, MID-moHoyumsi, GRA-epaHynouumsl, LY% - % numepoyumos, MI% - % moHouyumos, GR% - %
epaHynoyumos, RBC-apumpoyumsi, HGB-eemoznobuH, HCT-eemamokpum, MCV-cpedHuli obvem apumpoyumos, MCH-cpedHee
codepxaHue aemoanobuHa e apumpouyume, MCHC-cpedHss KoHueHmpayus 2emoanobuHa e apumpoyumax, PLT-mpomboyum!.

lMpoBegeHHOe MaTOMOPCGHONOrMYeckoe —MccnesoBaHue
BHYTPEHHMX OpraHOB MOMOMbITHBIX KMBOTHBIX, KOTOPbIM
BBOAMIIN CUHTETUYECKUIA 0CTeODMIbHBIA BrcthoctoHaTHbIR
nonumep, Mo3BONWUNO CAenaTh 3akmoyeHne 06 OTCyTCTBUM
M3MEHEHWIA B TKAHSIX OPraHoB, B IMCTONOMMYECKOM CTPOEHUM,
Habnogancs Nuwb 04aroBbI OTEK M NMOMHOKPOBUE COCYO0B.
OBHapyXeHHbIe  MUCTOMOTMYECKME U3MEHEHWS  y4aCTKOB
BHYTPEHHUX OpraHOB  KMBOTHbIX CBMAETENLCTBYET 06
OTCYTCTBUW TOKCUMECKOTO AEACTBUS HA BHYTPEHHUE OpraHbl,

a HeborblUMe W3MEHEHWs CBA3aHbl C  MPOLECCOM
AekanuraLmu.

O6cyxpeHune

Octenopos  npeactaBnsieT  co0Oi  XpOHMYEcKoe

cucTeMHoe 3aboneBaHue, nopaxatollee KOCTHYH TKaHb W
COMPOBOXOAIOLLEECH CHUXKEHUEM MIIOTHOCTU U MPOYHOCTU
KOCTel, nporpeccupytllei notepen KOCTHOW Macchl U
HapyWeHMeM KOCTHOM  MUKPOApPXWTEKTOHWKW, 4YTO B
KOHEYHOM WUTOre MPUBOAMUT K BbICOKOMY PUCKY MEPENOMOB.
Mo aaHHbIM BO3 ocTeonopos 3aHWMaeT YeTBepToe MecTo
B MUpe B CTpyKType 3aboneBaHuii, HapsLy C CepaeyvHo-
COCYOMCTbIMK,  OHKOMOTMYECKMMM  3aboneBaHusMM 1
caxapHbiM guabetom [13, 15]. CornacHo MexayHapogHom
OpraHun3auum no BONpocam OCTEONopo3a, B MUPE LaHHbIM
3abonesaHuem ctpagatoT okono 200 MUMMMOHOB XEHLMH
(https://www.iofbonehealth.org). B KasaxcraHe
octeonopo3om ctpagaT 12,50% xeHwwuH u 9,09%
MyxumH. Oxwugaetcs, uto k 2050 rogy KonmmM4ecTeo
BonbHBIX OCTEONOPO30M B MUpe yBenMuuTca 6onee Yem B
Tp¥ pas3a, a 4YactoTa NepenomoB Lieiku begpa, camoro
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OnacHoro ] TPYAHO3aK1BAEMOrO OCMOXHEHNS
0CTE0MNopo3a, yBenuunTca y MyxunH Ha 310%, a y KeHLwuH
Ha 240% (https://www.iofbonehealth.org). Mo nporHosam
CreunanucToB,  pacnpoCTPaHEHHOCTb  WHBANWUAHOCTHU,
BCMEACTBME OCTEONOP03-aCCOLMMPOBAHHBIX MEPENnoMoB K
2025 rogy B Mupe COCTaBWT OKOMO 2.6 MMH. cryyaes, a
4Mcno cnyyaes CMepTW nocrne nepenoma begpa goCTUTHET
nopsigka 700 Tbicay B rog [13,15].

CHuXeHWe NMOTHOCTW  KOCTE  WMNW  OCTEONeHus
MPOMCXOANT B pe3ynbTaTe yBenuueHusi peopbuum koctu
ocTeoknactamm B Mpouecce KOCTHOro  metabonuama
(obHOBNEHNST KOCTM), BO3PACTHOMO YMEHBLLUEHWS KIETOK-
npedlecTBEHHNKOB  ocTeobnactoB M ocnabneHHoi
abcopbuum Kanbuws. BonbLmHCTBO Hay4HbIX
UcCrefoBaHWMA  HanpaBneHo Ha  COBEPLUEHCTBOBAHWE
METOOB MeYeHns Ans COXPaHeHWst KOCTHOW MacChl W,
Takum 06pa3oMm, ymeHbLueHus pucka nepenomos. C gpyroi
CTOPOHbl FOPa3f0 MeHbLUe W3y4YeHbl HEemoCpenCcTBEHHO
NpoLecchl pereHepaLmn KOCTHOM TKaHW Npu nepeniome Ha
(hOHe OCTeomnopo3a Mo CPaBHEHWKO C WUCCHENOBaHUAMM,
MOCBSALLEHHbBIMM NpesoTBpaLLEHMIO nepenomos
octeonopo3a [11].

Ha [JaHHbIA MOMEHT [nf pereHepauuy KOCTHbIX
Ae(EeKTOB CYLLECTBYET psAfA NEPCNEKTUBHLIX NOOXOLOB,

BKMIOYAS  KNacCMYeckue  ayTONOTMYHble  KOCTHble
TpaHCMNaHTaThl, a TakKe WHHOBALMOHHbIE METOAbl C
npUMeHeHneM  (DAKTOPOB  pocTa U CUHTETUYECKMX

ckadongos [22,16,19,17,1]. Tem He MeHee, 3axuBreHue
neperomoB - 3TO CROXHbIA NPOLLECC pereHepaL KOCTHOM


https://www.iofbonehealth.org/
https://www.iofbonehealth.org/
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OpI/lFI/IHaJILHI)Ie HCCJICI0BAHUA

TKaHW, KOTOPbIA 3aBWCWT OT BO3pacTa M Hamuyus
ocTeonopo3a. B nocnegHue roapl Bbinu NonyYeHs! AaHHbIE,
CBWUOETENLCTBYIOWME O TOM, YTO pereHepauusi KOCTHOM
TKAHW ~ Ha  (POHE  OCTEONOpPO3-aCCOLMMPOBAHHHBIX
NnepenioMoB 3aMeTHO OTIMYaeTcs OT 3[0POBOM, W 3TO
MOXET MMeTb BaXHOE 3HAYEHWe MNpU OLEHKe BRMSHWS
HOBOrO MEPCMEKTUBHOMO MOAX04a JIeYEHMS OCTEONopos3-
accouumpoBaHHblx nepenomos [11]. Takum obpasom,
paspaboTka 9(EeKTUBHBIX METOLOB CTUMYNMPOBAHMS
MPOLECCOB  pereHepauuu  KOCTHOW TKaHW B 30HE
3aMefNEHHOr0 CpaLleHnst NepernoMoB Npy OCTEONopo3e M
CXOXKMX NaToNormsax SIBNSETCA OQHUM M3 MPUOPUTETHBIX
HanpaBneHui B COBPEMEHHOMN HayKe 1 MeauLyHe.

B HacTosiee Bpems CyLLECTBYET HECKONbKO METOAOB
NeYeHns 0CTeonoposa, HO Hanbonee pacnpoCTPaHEHHbIM
SBNAOTCA  NekapcTBa Ha ocHoBe  OucdocdoHaTHbIX
coefnHeHun [2,4,31]. BucdocdoHaTbl SBNSIOTCA aHanoramm
nupodpocpato  (H203P-0-PO3H2), roe ueHTpanbHas
mmapormTnyeckn nabuneHas P-O-P cBssb 3ameHeHa Ha
rmaponusoyctonumsyto P-C-P rpynny. Onn B3aumogeinct-
BYIOT B CEMEKTMBHOM MOPSAKE C rMapOKCManaTUTHLIMM
rpynnamu Ha pe3opOTMBHOM MOBEPXHOCTM KOCTHOW TKaHW,
CHWXalOT MeTabommam 1 (DYHKUMOHAMBHYI  aKTUBHOCTb
OCTEOKNAacTOoB, TEM CaMbIM YMEHbLUAs CKOPOCTb pe3opbLum
KOCTHOW TKaHM, @ Takke CTUMyNMUpyLoT 0BpasoBaHne HOBOM
koctn.  [lpenapatbl Ha  ocHoBe  BucdocdoHaToB
MPUMEHSIOTCA B MEOWLMHCKOA MNPaKTUKE HEe TOMbKO Anst
NEYEHNsT OCTEOMOpO3a, HO M Takux 3aboneBaHWi Kak
GonesHb [MamkeTa W ManurHaHTHas runepkanbLyemMms.
BucthoctoHaTsl Takke cnocobHbI NOAABAATL OCTEONUTUYEC-
Kyt COCOBHOCTb PaKOBbIX KIETOK B KOCTHbIX TKaHSIX [2].

CHWKeHWe TMMOTHOCTM M MPOYHOCTM  KOCTM  Mpy
OCTEONopo3e MPOUCXOAWT He TONMbKO MW3-3a  YCUIEHMS
(DYHKLMOHANBHOM aKTMBHOCTW OCTEOKNacTOB, HO Takke B
pe3ynbTate CHWKEHUS KOMMYecTBa KIETOK-NpeaLIecTBeH-
HMKOB OCTeobmacToB W pa3BuTUS TaK  Ha3blBaeMon
«OCTEOTEHHOM  HEAOCTAaTOMHOCTWY, W Kak  CMeAcTBME,
HEBO3MOXHOCTM  ODECMEYEHNs  HAZIEXaLLero  YpOBEHS
ocTeopenapaumu. B aTOil  CBS3W, OOHMM U3  MHOrO-
obeljalolwyx  HanpaBneHUn B NIEYEHWM  OCTEOMNopo3-
3aBUCUMbIX MEPENOMOB MOXeT ObITb KneTouHas Tepanus
Me3eHXMManbHbIMU CTBONOBBIMM  KNETKAMM, SBASHOLLMMCS
npenwecTBeHHMkamn octeobnactoB [33, 3, 30]. OnucaH
cnoco® NeyeHMss OCTeonopo3a, XapaKTEPU3YILMIACS TeM,
YTO MauMeHTy MPOBOAAT  BHYTPUBEHHOE  BBEAEHWE
BuwoTpaHcnnaHTata, copgepxallero ot 50 go 500 mnH MCK
[32]. Opyrum BapuaHTOM nogxoga SBNSETCH UHLEKLMOHHAS
WMMMaHTauMst B 30HY  KOCTHOTO  MOBPEXAeHWs
KyNbTUBMPOBAHHBIX ~ AYTONOMMYHBLIX UMW @nmoreHHbIX
Me3eHXMManbHbIX MOMUNOTEHTHLIX CTBOMOBBLIX KNETOK ANs
yNyyleHnss  MpoLeccoB  penapaTMBHOrO  OCTeoreHesa
[28,29,14]. HepoctaTkam [aHHbIX METOAOB SBASETCH
otcytctBue aduHHocT MCK K KOCTHOM TKaHW M
otcytcTeue  adpdpekta  MHrMOMpOBaHWS  pe3opOTMBHOI
aKTMBHOCTM OCTEOKITACTOB.

B cBA3u C BbllweckasaHHbIM, paspaboTaHHbIi Hamu
MeTOZ CTYMYNMPOBAHUS PereHepaTuBHbIX MPOLECCOB B 30HE
CpaLLEHNst KOCTHbIX NEPENOMOB C MPUMEHEHUEM KIETOYHON
Tepanuu W OCTEOUNBLHOTO  MoNMMMEpa B Ka4ecTBe
«TapreTHOM TpaHCMOPTHOM NnaTgopMbl» 0bnagaeT psiHoMm
npuemyuiecTs. Bo-nepsbiX, ANs CUHTE3a MOMMMEPOB Mbl
NCMOMb3yEM  KOHTPOINMPYEMYIO — peakuuio  aTOMHOM
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TpaHchepHon papukanbHol nonvmepusauun (ATPIT), yto
[aeT HaM BO3MOXHOCTb ~KOHTPOMMPOBATb  KOMUYECTBO
BCTpauBaeMbIx 61cchocoHaTHBIX FPyMM, 1 COOTBETCTBEHHO,
3(heKTUBHOCTL CBA3bIBAHUS MONMMEPA C KOCTLIO; AaHHbIN
MpoLecc Takke MO3BONSIET KOHTPONMPOBATb (OUHAIBHYHO
ANVHY MonMepa, YT0 MOXET ObITb peLuatowmm (hakTopom,
onpegensowmm  G1onorMieckyld  akTMBHOCTL  Buccocdo-
HatoB. TeM He MeHee, rMaBHas HOBM3HA METOAA 3aKMio-
YaeTCs B NMPUMEHEHWM KNETOYHOW Tepanuu Me3eHXumarb-
HbIMW CTBOMIOBbIMU KNeTKamu, (PYHKLMOHaNM3MPOBaHHbLIMM
MonMMepoM, WMEKWMM B CBOEM COCTaBe aKTWBHble
BucdocdoHaTHble rpynmbl. [aHHbIA nonuMep, BO-NEPBbIX,
obecneumBaer  crabunbHoe — cBasbiBahMe  MCK ¢
MOBEPXHOCTbH) KOCTHON TKaHM, YBENUYMBAS, TakuM 0Bpasom,
Nyn  KNeTok-npeaLecTBEHHNKOB OCTE0BNacToB B  30HE
nepenoma, ", BO-BTOPbIX, npegoTBpaLaeT
LEMUHEPann3aLmMio KOCTHOM TKaHW MyTEM WHIMBMpOBaHMS
pe30pOTMBHOM aKTMBHOCTW OCTEOKITACTOB.

poBeaeHHble  OOKNMHWYECKME  WCCMEAOBaHMS  Ha
NabopaTopHbIX XWBOTHBIX CBMAETENBLCTBYOT O TOM, 4TO
npeganraembin  Metog  sBnsieTcs  6esonacHbiM - U
3HAYNTENBHO YCKOPSIET CKOPOCTb PEreHepauun KOCTHOM
TKGHW MpW  NATOMOTMYecKMX nepenomax. PesynbTarthbl
NPOBEAEHHBIX JOKMMHUYECKUX UCCMefOBaHUA MOTyT BbiTb
MCMONb30BaHbl B kayecte 6asncHon mogenm [poTokona
KMWUHUYECKMX MCMbITaHWA. Mbl monaraem, YTo NpUMEHeHue
MeTodoB knetouHod Tepanmum  MCK,  dbyHKUMOHAnMau-
POBaHHbIX  OCTEO(WNBHBIM  MONMMEPOM,  MO3BOMSAT
YNyYlWnTb pesynbTaTbl NEYEHWs OCTeonopo3-accouum-
POBaHHbIX W [PYTUX HWU3KO-SHEPTUYECKUX TPaBMaTUYECKUX
NepenioMoB, COKPaTUTb CPOKW JTEYEHUS U CHIU3UTb MPOLEHT
WHBaZMNM3aLmn CPEaM NaLNEHTOB AaHHON KaTeropuu.
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Summary

Purpose of the article are studying the risk of chronic somatic diseases among uranium industry workers exposed to
occupational radiation exposure, depending on the length of work and total accumulated radiation dose.

Material and methods: Results of cohort retrospective study among persons exposed to long-term influence of negative
man-made factors on frequency and risk of somatic diseases in uranium industry workers are presented. The study covers
356 people of the group A staff of the Stepnogorsk Mining and Chemical Combine (SMCC) and 507 workers who make up
the monitoring group.

The study of results statistical analysis was carried out using IBM SPSS Statistics 20 and Microsoft Excel. The following
criteria and methods of statistical study were used to analyze the study data: Pearson's chi-squared test and correlation
analysis.

Results: The results revealed a high prevalence of chronic diseases of workers of the main group, as well as a
relationship with the total accumulated dose and experience with sources of ionizing radiation. Excessive relative risks have
been identified for diseases of the endocrine and nervous system, eye, ear, circulation, digestion and skin. Cardiovascular
pathology represented by essential arterial hypertension and coronary heart disease, was the most characteristic of the
uranium industry.

Conclusion: In the studied cohort of workers, the prevalence of diseases depended on the length of work in the
enterprise and the dose of radiation for diseases of the circulatory system, digestion, eye and nervous system. Diseases of
the circulatory system, nervous, endocrine system, ear, skin can be classified as professionally conditioned.

Keywords: disease prevalence, relative risk, uranium industry, workers, small doses of radiation.

Pestome
OLLEHKA PUCKA COMATUUYECKUX 3ABOJIEBAHUX B KOFrOPTE PABOTHUKOB
YPAHOBOM NMPOMBILWIEHHOCTU, NOABEPrAIOLWUXCA PABUALLUOHHOMY
BO3AENCTBUIO B MAJbIX AO3AX. COOBLLEHME II
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Llenb: W3yyeHne pucka XpOHMYECKMX COMaTU4eckux 3aboneBaHuin y pabOTHMKOB YPaHOBOW MPOMBILLNIEHHOCTH,
MOABEPratLLMXcst MPOhecCMoHanbHOMY paguaLlMoOHHOMY BO3LENCTBMIO B 3aBMCUMOCTW OT CTaxa paboTbl M CyMMapHOi
HaKOMNEHHOM 03bl 06NyyeHNs.
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Matepuan u metopbl: [peAcTaBneHbl pesynbTaTbl KOFOPTHOTO PETPOCMEKTWBHOMO WCCREOOBaHNS cpeau N,
NOABEPraBLUMXCS [ONTOBPEMEHHOMY BO3[ENCTBMIO HEraTUBHBIX TEXHOTEHHbIX (HAKTOPOB HAa YacTOTY W PUCK pa3BUTUS
comatnyeckux 3abonesaHuit y pabOTHUKOB ypaHOBOW MPOMbILLMEHHOCTU. MccnenoBaHue oxBatbiBaeT 356 4enoBek
nepcoHana rpynnbl «A» CTENHOropckoro ropHo-xumuyeckoro kombuHata (CTKX) u 507 paboTHMKOB, COCTaBRSIOLLMX
KOHTPOMbHYIO rpynny.

CraTuCTHYeckuin aHanu3 peaynbTaToB UCCrefoBaHMs OCYLLECTBANCS C UCMONb30BaHMEM NPOrpamMMHOro npogykta [BM
SPSS Statistics 20 n nporpammbl Microsoft Excel. [Ins aHanu3a AaHHbIX MCCrefoBaHUst UCMONb30BaNMCh CrieaytoLme
KpUTEPUM 1 METOABI CTAaTUCTUYECKOTO UcCnefoBaHus: Xu-kBagpart M1pcoHa, KOpPensLMOHHbIA aHanua.

PesynbTatbl: Pe3ynbTathl BbISBUMN BbICOKYIO PacCnpOCTPaHEHHOCTb XPOHUYECKMX 3aboneBaHuit paboTHUKOB OCHOBHOM
rpynMbl, @ TaK e CBA3b C CYMMAapHOW HaKOMIEHHOW A030M W CTaxeM paboTbl C NCTOYHWUKAMI VIOHM3VUPYIOLLEH paguvaLmn.
/130bITOYHbIE OTHOCUTENbBHBIE PUCKW ObiNW BbISBMEHbI ANS OONe3Heln SHAOKPUHHOW M HEPBHOW CUCTEMbI, Masa, yxa,
KpOBOOOpALLEHNs, MNLLEBAPEHNS N KOXU. Hanbonee xapakTepHOW AN N, 3aHsATbIX HA YpPaHOBOW MPOMbILIEHHOCTH,
okasanacb maTonorusi cepaeyHo-CoCyaUCTON CUCTEMbI, MPEeACTaBMNeHHas 3CCEeHLManbHOM apTepuanbHoi runepTeHanen u
nwemmndeckoit 6onesHbI0 cepaua.

BuiBogbl: B n3yyaemoin koropte paboTHUKOB pacnpocTpaHeHHOCTb 3aboneBaHWi 3aBucena OT cTaxa paboTbl Ha
NpeanpusTMM 1 Bo3bl 0bnyyeHns ansa 6onesHen cucTeMbl KpoBOODpALLEHWs, MULLEBAPEHNS, ra3a U HEPBHOW CUCTEMI.
BonesHu cuctembl KpOBOODOPALLEHNS, HEPBHOW, 3HOOKPUHHOWM CUCTEMBI, yXa, KOXM MOXHO OTHECTW K MpOeccMoHanbHo-
00yCnoBneHHbIM.

Knrouesbie cnoea: pacnpocmpaHeHHoCmb 3abonesaHull, OMHOCUMESbHBI PUCK, YpaHo8as NPOMbILTIEHHOCTb,
pabomHuku, Manbie 003bi paduayuu.

Tyvingeme
A3 NO3AJNbI PAOUALIMATA ¥WbLIPAFAH YPAH OHEPKOSCIBI

K¥MbICLWWBLUIAP KOFrOPTTACBIHAOAFbl COMATUKAIDbIK
AYPYINAPAODbIH KAYINIH BAFAJIAY. XABAPJIAMA 1l
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. Papno6uonorus xaHe paguauusa kopray MHcTtutyThl KeAK «AcTtaHa MeguuuHanbsik yHUBepCUTETi»,
Hyp-CynTaH K., KazakctaH Pecny6nukachsi;

2B.I. KopnaueB atbiHAaFbl naTonoruanbik dmnsmonorma kacgenpachl,

KeAK «ActaHa MeguumHanbIK yHUBEpPCUTETI»,

Hyp-CynTaH K., KazakctaH Pecny6nukachbl.

Makcatbl: YpaH eHepkacibi XyMbICLIbINAPbIHbIH, apacbiHAa XYMbIC YaKbITbiHbIH, Y3aKTbifbiHA XOHE paauauusnbik
KUBIHTBIK MenLLepiHe BainaHbICTbl CO3bINIManbl COMaTUKanblK aypynapablH JaMy KayniH 3epTTey.

3epTTey mMaTepuanpapbl MeH dpicTepi: YpaH eHepkacibi KblaMeTkepnepiHiH, comaTukanblk aypynapbiHbiH, XuiniriHe
XOHe Aamy KayniHe Tepic TexHOreHAiK (aktoprnapiblH y3aKk ocepiHe ylublparaH TynFanap apacbiHha KOropTTbIK
PETPOCNEKTUBTI 3epTTey HOTWXenepi yCbiHbinFaH. 3epTTeyre CTENHOrOpCK Tay-keH-XUMUANbIK komBuHaTbiHbIH (CTKX) A
T0BbIHaH 356 apgam xaHe bakpinay TobbiHa Thecini 507 KyMbICLbI KATbICTbI.

3epTTey HaTMXenepiHe cTatucTukanblk Tangay IBM SPSS Statistics 20 6araapnamansik eHimi xaHe Microsoft Excel
Oafgapnama kewmeriMeH y3ere acbipbingbl. 3epTTey ManiMeTTepiH Tangay YLWiH CTaTUCTUKanblK 3epTTeydiH Keneci
erwemaepi MeH agictepi nangananbingbl: MMPCOHHLIH Xu-kBagpaThl, KOPPenauusanbIK Tanaay.

3epTTey HaTUkenepi: ArblHFaH HOTWXeNep Herisri TONTbIH Kbl3MeTKepnepi apacbiHaa co3blnMarnsl aypynapablH
KOFapbl TapanyblH, COHAal-aK XWHAKTamFaH Xanmnbl 403aMeH XoHe MOHAAylWbl CayneneHy kesaepiMeH TaxipubemeH
BannaHbICbiH  aHbIKTadbl. OHOOKPUHAIK KOHE XYMKe XyWeci, ko3, KyfaK, KaH anHanmbiMbl, ac KOpbITy XaHe Tepi
aypynapbiHbIH LWamagaH TbIC CanbICTbipManbl Kayni aHbIKTangbl. OcCeHUManabl apTepusAnbIK rMNePTEH3NS KaHE XYPEKTiH,
NLEMUAMBIK aypybl YCbIHbIMFAH XYPeK-KaH Tamblp NaTonorusckl ypaH eHepkacibive TaH bongbl.

KopbITbIHABI: 3epTTenreH XKyMmbiCWwbinap TobbiHAa aypynapabiH Tapanybl KSCINOpbIHAAFb! XYMbIC Y3aKTbIFbIHA, KaH
aiHarbIMbl KYWECi, ac KOpbITy, KO3 XoHe XyWKe XyWecCi aypynapbiHa paguauusnbik fo3aFa 6ainaHbiCTbl eKeHAiri
aHbikTangpl. KaH aiHanmbIM Kymeci, xyike, 3HOOKPUHAIK Xyiienep, Kynak, Tepi aypynapblH kacibu Typae aHbiKTayFa
Gonafapl.

Hezizei cesdep: kecendepdiH mapanywbiibifbl, canbiCmbipManbl MayeKes, ypaH ©Hepkacibi, KbiamMemkepnep,
paduayusHbIH Kiwi 0o3ach!.
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Introduction

The effect of ionizing radiation in small doses on
human health is mainly in the form of long-term stochastic
effects, of which the mechanisms for the development of
malignant neoplasms have been studied in more detail. At
present, there is an increasing number of data for the link
between exposure to ionizing radiation and contraction of
non-tumor chronic diseases of uranium industry workers
[1-3]. Despite a considerable number of studies, there are
uncertainties and contradictions in the assessment of
radiation damage effects on the health of uranium industry
workers depending on accumulated dose [12, 13]. The
aim of the study is assess risk of chronic somatic diseases
in workers exposed to occupational radiation exposure
depending on the length of work and total accumulated
dose of radiation

Materials and methods

The source of data for the study retrospective cohort
was the database of Institute of radiobiology and radiation
protection nCJSC "Medical university Astana" Information
System "Medical examination card of workers of uranium

professional impact of radiation background on health of
workers of uranium mining enterprise. Observation data in
the retrospective cohort were analyzed for the period 2013-
2019.

The study was conducted in two groups - main and
monitoring, with 863 males. The first main is represented by
the workers of group "A" of Hydrometallurgical Plant (HMP)
of Stepnogorsk Mining and Chemical Plant (SMCP), in the
number of 356 people, having professional contact with
sources of ionizing radiation. The retrospective cohort
included workers with officially registered individual total
accumulated doses for the entire period of work on the
HMP. Workers of the main workshops of enterprise
throughout their working life consist of individual dosimetric
control of external radiation and monitoring of internal
radiation from incorporated uranium. The monitoring group
was selected with a similar sex and age distribution, but not
related to any ionizing radiation sources. This group was
represented by workers of "Stepnogorsk thermal power
station" LLP and workers of other enterprises, which
numbered 507 people. The characteristics of the study

mining enterprise," developed in 2013 to monitor  groups are shown in Table 1.
Table 1.
Characteristics of workers of the main and monitoring groups.
Characteristic Main group Monitoring group

Number 356 507

Average age 459+11,3 44,7 12,2

Average service experience in the enterprise 10,1+8,5 11,15+8,82

Average total accumulated radiation dose 81,4+76,1 -

The calculation of the relative risk (RR) of disease
development was carried out on the basis of the
mathematical formula: RR = [a/(a+ b)]/[c/(c +d)], where a
is the number of detected workers with diseases of a
certain class by ICD-10;

at+b - sum of patients and healthy main group,

¢ - number of identified persons with diseases of the
same category in the monitoring group;

ctd is the sum of patients and healthy in the
monitoring group.

The calculation of etiological proportion (EF) of
diseases cases related to the effect of working conditions
was carried out according to the formula: EF = [(RR-
1)/RR] x 100%, where RR is the relative risk of diseases
of a certain class in workers caused by harmful factors [6].
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The study of results statistical analysis was carried out
using IBM SPSS Statistics 20 and Microsoft Excel. The
following criteria and methods of statistical study were
used to analyze the study data: Pearson's chi-squared
test and correlation analysis.

Results of study

When analyzing data 78.8% workers of main group
have chronic somatic diseases, in the monitoring group this
indicator was lower and amounted to 69.9% workers. When
analyzing the cases of somatic pathology of the uranium
industry workers, it was revealed that the level of their
general incidence in almost all classes of diseases
according to ICD-10 exceeds that in the control group of
workers. In general, the prevalence rate of diseases was
higher among the staff of group A and amounted to 243.8
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per 100 workers, in the monitoring group, respectively,
154.6 per 100.

Further, intensive indicators were calculated that
demonstrated the frequency of the phenomenon in the
medium. This allowed us to determine the statistical
significance of differences in incidence in both groups.

Significant differences in the incidence of diseases were
recorded in the following classes of diseases: diseases of
the circulatory system (x2 = 76.23, p <0.001), endocrine
disease (x2 = 9.0, p <0.05), nervous systems (x2 = 23, 2, p
<0.05), eye disease (x2 = 29.15, p <0.001), ear (x2 = 13.74,
p <0.001), digestion (x2 = 17.62, p <0.001), skin (x2 = 6.24,
p <0.05).

The calculation of extensive indicators in the study
groups was carried out only for those groups of somatic
diseases which could be directly or indirectly associated
with the radiation factor. Infectious diseases, neoplasms,
congenital anomalies, as well as injuries and poisoning
were excluded from the study. Pathology of the
cardiovascular system (19.4%) turned out to be the most
characteristic for the studied contingent of the main group,
diseases of the eye and adnexa apparatus (17.1%) took
second place in the staff of group A, and respiratory
diseases took the third position in the study group (
13.0%). In the monitoring group diseases of the

respiratory  system  (17.6%), diseases of the
musculoskeletal system (16.8%) and diseases of the eye
and its adnexa (16.0%) occupied the leading places.

Estimate the possible impact of radiation on the health
of workers; we analyzed the instant prevalence of
diseases according to the ICD-10 classes identified during
a medical examination. To determine the risk of diseases
in the main group in relation to the control, we calculated
rough relative risks (RR) according to the ICD-10 classes.

Excessive gross relative risks (RR> 1) which may
indicate that the working conditions of the uranium
industry are an additional risk factor for the health of
workers have been identified for most classes of diseases.
We have identified the following classes of diseases with
RR and a confidence interval that doesn't include zero, in
which the possible influence of working conditions on the
frequency of diseases included in the ICD-10 class cannot
be ruled out: diseases of the endocrine and nervous
system, eyes, ear, blood circulation, digestion, skin (table
2).

Then, the etiological fraction (EF) of the cases of
diseases associated with the impact of working conditions
was calculated and the degree of professional dependence
of the diseases of the uranium industry workers was
evaluated according to certain criteria. [6]

Relative risk of chronic diseases of workers of the main group and their relation to the dose.

Class of disease p
according to ICD 10
Diseases of the endocrine system <0,05
Nervous system diseases <0,001
Diseases of the eye and adnexa <0,001
Diseases of the ear and mastoid process <0,001
Diseases of the circulatory system <0,001
Diseases of the digestive system <0,001
Diseases of the skin and subcutaneous tissue <0,05

As can be seen from table 2 among the staff of group
A of the HMP, the criteria for professional conditionality
ranged from unreliable to high.

In summary, the strength of cause-effect relationships
was assessed, which in turn is determined by the relative
risk (or etiological fraction) based on the following criteria:

a) relative risk of 5 or more (etiological share of 80%
or more), the disease is identified as occupational,

b) relative risk of 5 to 2 (etiological proportion of 80 to
50%), the disease is considered professionally
determined;

c) relative risk of less than 2 (etiological fraction less
than 50%), the relationship is considered weak and to
establish a causal relationship between the disease and
labor factors, another argument must be used.

RR

2,7
2,1
1,8
24
2,6
1,8

1,9
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Table 2.
Cl EF,% Degree of prof. Exposure
conditionality to dose
1,4-54 63 high -
i . X2=4,16,
1,6-2,9 53 high 0=0,042
i X2=6,23,
1,4-2,2 44 average 0=0,013
1,5-3,8 58 high -
i . X2=19,37,
2,1-3,2 62 high 0<0,001
i X2=14,18,
1,4-2,4 44 average 0=<0,001
1,1-3,1 47 high -

Thus, data obtained in the course of this study showed
that diseases of the circulatory system, nervous,
endocrine system, ear, and skin can be classified as
professionally determined.

Among specialists in human radiation protection, it is
customary to use a sign - “dose dependence” - as a
criterion that allows one to attribute or not classify certain
changes to the category of radiogenic ones [7]. For the
calculation of radiation risk, the initial data were individual
total accumulated radiation doses by uranium production
workers based on the results of individual dosimetric
control. The documented radiation burden of group A staff
ranged from 2.61 to 519.64 mSv. Depending on the
accumulated radiation dose, the main group of the study
was divided into 2 subgroups: 1) 0-100 mSv (241 people,
67.7%); 2) 100 or more mSv (115 people, 32.3%). An
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analysis of the data revealed higher incidence rates in a
subgroup of workers with an accumulated dose of more
than 100 mSv. As the dose of radiation increases, the
incidence of diseases of the circulatory system, digestion,
eye and nervous system in workers increases
significantly. Since the value of the Pearson correlation
coefficient between the radiation dose and the work
experience turned out to be equal to unity (p = 0.01),
therefore, these values are completely interconnected and
prevalence of diseases, depending on the work
experience has the identical characteristic presented
above.

Based on the indicators of specific gravity, gross
relative risk, and dependence from dose the disease
circulatory systems take a leading position in the disease
structure of HMP workers. Thus, the incidence of group A
staff the disease circulatory systems was 44.4 per 100 of
workers, in the monitoring group this indicator was 2 times
less the 17.2 per 100 of workers. When analyzing results
the prevailing diseases in this category of diseases were
arterial hypertension, vein disease, and coronary heart
disease.

In the group of persons not in contact with sources of
ionizing radiation with significantly less incidence per 100
people, the structure of it was similar to the main group of
workers and repeated general patterns of prevalence of
certain nosological forms of SDS diseases: 54% of all
diseases were arterial hypertension, 18.4% - coronary
heart disease, 17.2 - vein diseases.

Discussion

There are very few epidemiological studies regarding
the health status of workers associated with the extraction
and processing of uranium. Moreover, the results of these
works are often contradictory. Of the small number of
studies, most of them relate to the study of mortality and
the relationship of occupational factors with the formation
of tumors. Thus, the workers of the uranium industry in
France did not show any significant excess of mortality,
moreover, the cohort of employees of the uranium mining
in many parameters was healthier in comparison with the
general population [9]. In epidemiological studies of
German uranium industry workers, convincing evidence
was found of a connection between low doses of uranium
alpha emitter and the risk of developing lung cancer, also
for certain subtypes of non-lymphoblastic leukemia [10,
11, 13]. The health status of workers in the US uranium
industry was investigated. Due to the accumulation of
uranium primarily in the kidneys and bones, the
researchers suggested increased mortality from tumors of
bone and kidney tissue. No association with kidney cancer
was found, but a positive, but not statistically significant,
dose-effect relationship was found between the absorbed
dose in the kidneys and their chronic non-tumorous
diseases. In addition, there was a statistically significant
positive relationship between the dose of radiation of the
bone marrow and the occurrence of multiple myeloma
[14]. Data on the prevalence of non-tumor somatic
diseases of uranium workers are even more limited.
Studies in the available literature are aimed at studying
stochastic effects of chronic exposure to low doses of
ionizing radiation in the course of professional activity,
analysis and assessment of the prevalence of the main
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somatic diseases of uranium mining workers, depending
on professional period of work and total dose of external
radiation. In the structure of morbidity, the first rank places
among uranium mining workers were diseases of the
circulatory system, nervous system and breathing. The
incidence of workers in many classes of diseases was
higher among the workers with the most experience and
among those who were in the process of working under
the influence of radiation with a dose of more than 100
mSv [4]. The foregoing indicates that the potential chronic
effects of uranium on human health under occupational
conditions have not been adequately studied.

The results are showed that the frequency of chronic
somatic diseases among uranium mining workers was
more than 1.5 times higher than in the control group. In
the structure of the prevalence of diseases, diseases of
the circulatory system, eyes and respiratory system
prevailed. In general, the results of the study are
consistent with the literature. Thus, a study of the
cardiovascular pathology of the workers of the agricultural
complex in Seversk, who has professional contact with
sources of radiation, revealed a high prevalence of
diseases of the circulatory system, especially coronary
heart disease [5]. In addition, arterial hypertension and
coronary heart disease are the most common
cardiovascular diseases, which make a decisive
contribution to morbidity and mortality in developed
countries [6, 7]. The organ of vision, as is known, in
particular, the structures of the lens are also very
radiosensitive. Damage to the respiratory system may be
due to a high level of dust in the workplace, in addition, a
sharp cooling of the body at low air temperature in the
room or in the open area.

In summary of the study, numerous data were
obtained that make it possible to attribute some classes of
diseases to professionally determined, viz., diseases of
the circulatory system, nervous, endocrine system, ear,
and skin. In addition, a dose-dependent increase in the
risk of developing diseases of the endocrine system,
nervous system, diseases of the eye and its adnexa,
circulatory system and digestive diseases was found. In
total, the results of the study testified to the negative
impact of working conditions on the overall incidence of
uranium industry workers exposed to chronic exposure to
small doses of radiation. The working conditions prevailing
at the enterprise of the uranium industry influence the
formation, level and nature of general somatic morbidity.

Conclusion

The study results of health condition of the workers of
HMP enterprise in Stepnogorsk revealed a high incidence
of the investigated population. The most characteristic of
the study population of main group was the pathology of
cardiovascular system (19.4%), the second place in group
A staff was occupied by diseases of the eye and its
appendage apparatus (17.1%), the third position in the
study group - diseases of respiratory organs (13.0%). In
the studied cohort of workers, the prevalence of diseases
depended on the length of work in the enterprise and dose
for diseases of the circulatory system, digestion, eye and
nervous system. Diseases of the circulatory system,
nervous, endocrine system, ear, skin can be classified as
professionally conditioned. In workers of main group
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among diseases of the circulatory system, one of the
leading places is essential arterial hypertension and
coronary heart disease.
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r. Hyp-CyntaH, Pecny6nuka KasaxcraH.

AKTyanbHOCTb [aHHOW npobnembl 0OycnoBreHa yBeNWYeHWEM Yucrna pabOoTHWKOB, MOLABEPratoLLMXCS BO3LEMCTBUK
BELLECTB XMMMYECKON MpuUpoAabl (CMeCh YrneBOAOPOAHbIX COEAMHEHUW, 3ara3oBaHHOCTb), MOHW3MPYIOLWEN paguauuui, a
TakKe TSXENoW (DU3NYECKON Harpyske, MPOW3BOLCTBEHHOMY LyMy, Bubpauun, HebGNaronpuATHLIM  KNMMATUYECKAM
thakTopam, cnocoOCTBYIOLMNE Pa3BUTUKO NPOU3BOLCTBEHHO-00YCMOBNEHHbBIX 3a00M1EBAHNI C YMEPEHHBIMU W BbIPAXEHHBIMN
NPOSIBNEHNAMN KaK CTIeACTBIME HeONAronpUATHLIX YCNIOBUIA TPyAa 1 NO3AHEI AArHOCTMKM.

Llenb: V3yyeHne ypoBHS pacnpocTpaHeHHOCTW 3aboneBaHnin y paboTHUKOB HedhTeno0bIBatOLLEH MPOMBILINEHHOCTH B
3aBMCUMOCTY OT ANIUTENbHOCTM BO3AENCTBIS NPOCeCcCMOHanbHO-00yCNOBNEHHbIX (hakTOpoB.

Matepuan u metopbl: [peAcTaBneHbl PesynbTaTbl KOFOPTHOTO PETPOCMEKTWBHOMO WCCREOOBaHWS cpeau N,
NOABEpPraBLUMXCS AONTOBPEMEHHOMY BO3AEHCTBMIO HEraTMBHBIX TEXHOTEHHbIX (DAKTOPOB Ha 4acTOTy M PUCK pas3BUTUS
comaTiyeckux 3abonesaHuit y paboTHUKOB HedhTegobbiBatLel NPOMbIWAEHHOCTU. MccnenoBaHue oxeaTbiBaeT 2024
yenosek, 13 Hux 1073 ocHoBHOM rpynnbl paboTHukM AO «O3eHMyHaiiras» u 951 paboTHUKOB, COCTABNSIHOLLMX KOHTPOIBHYH
rpynny.

Lincbposoi matepran obpabatbiBancs METOAOM BapUaLMOHHOMN CTAaTUCTUKU C Y4ETOM Maroil BbIBOPKM M HAXOKOEHUEM:
cpenHeit apudmeTunyeckoin (M), cpeaHeit owmbky (m) ¢ NOCNEAYOLLMM YCTAHOBNEHWUEM KpUTEPUEB JOCTOBEPHOCTY t 1 P no
CrbtopeHTy. [ina Bcex npuBefeHHbIX aHanW30B Pasnuuns cYUTanuch JOCTOBEPHBLIMU Npu YpoBHE 3HauumMocTu p < 0,05, rae
MWHUMarbHas [OCTOBEPHOCTL cocTaensAna 95%.

Pe3ynbTatbl: PacueT KCTEHCUBHBLIX NOKa3aTenel B OCHOBHOMW rpynne nokasan, YTo B CTPYKTYpe pacnpoCTpaHeHHOCTM
3abonesaHuit cpean paboOTHWKOB HaMOOMbLIWMA YAenbHbIN BEC 3aHWManu 60Mne3HM KOCTHO-MbILLEYHON CUCTEMbI W
coeanHuTensHom TkaHu (15,8%), 6onesHn aHgokpuHHo cuctembl (13,5%), 6onesnu HepsHoit cuctembl (13,3%).

B KkoHTponbHOW rpynne GonesHu CReQylOWMX KNacCoB COCTABNAKT Bedyline paHri: 6Ones3Hn HEpPBHOW CUCTEMbI
(15,7%), 6onesHu aHOOoKpUHHOM cuctembl (14,3%); natonorus cuctemsl kposoobpaluenuns (13,8%).

Mo Bcem knaccam 6onesHel Haubonee BbICOKAs pacnpoCTpaHeHHOCTb 3aboneBaHuii oTMeyeHa B rpynnax 60-69 net —
394,3 Ha 100 pabotarowmx, a HaumeHbluas — B rpynne 20-29 net — 178,9. PacnpocTpaHeHHOCTb 3aboneBaHnin cpeam
pabOTHMKOB OCHOBHOW rpynMbl BO BCE BO3PACTHbIE NEPUOAbI B 2,2 pasa MpeBbIllana nokasarenu 4yactotsl 3abonesaquii B
rpynne KOHTpons.

Crax paboTbl OKa3blBaeT 3HAYMTENBHO BIUSIHME HA 4aCTOTy pacnpoCTpaHeHHOCT 3aborneBaHnit cpean paboTHUKOB
NPeanpusTMM N0 OMpefeNieHHbIM  knaccam  3aboneBaHwin:  BonesHen  3HOOKPUHHOW,  CepAeYHO-COCYAMCTON,
NULLEBaPUTENBHON, KOCTHO-MBILLIEYHON, MOYENONIOBON CUCTEM.

BbiBopabl: B cTpykType 3aboneBaeMOCTU OCHOBHOW TPyMMbl MEPBbl€ PaHroBble MeCTa 3aHUMarT BOonesHu KOCTHO—
MbILLIEYHON CCTEMbI U COEAMHUTENBHON TKaHU, BONE3HN HEPBHOM CUCTEMbI, BONE3HN 3HOOKPUHHON CUCTEMBI 1 HApYLLEHUE
obmeHa BelecTB. [lonyyeHHble [OaHHblE CBMAETENbCTBYOT O TOM, YTO ANUTENbHbIA NPOCECCHOHANBHBIA  KOHTAKT
paboTHWKOB HedhTenoObIBAKOLE NPOMBILLNEHHOCTU C BPeAHbIMM (hakTopami MpOW3BOLACTBEHHON CPedbl OKa3biBaeT
3HAYNTENBLHOE BMMSIHME HA PacnpOCTPaHEHHOCTb 3ab0neBaHUi MO TakUM Kriaccam HO30MOoMMiA Kak 60ne3Hn SHAOKPUHHONM,
CepAeYHO-COCYANCTON, NULLEBAPUTENBHOM, KOCTHO-MbILLEYHOW M MOYENONOBOM CUCTEM.

Knroyesble cnosa: pacnpocmpaHeHHocmb — 3abonegaHull,  OomHocumenbHbll  puck,  Heghmedobbisarowas
NPOMbIWTIEHHOCMb, PabOMHUKU, Masble 003k paduayuu.
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PREVALENCE OF DISEASES IN OIL INDUSTRY WORKERS
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Institute of radiobiology and radiation protection NPJSC "Astana Medical University",
Nur-Sultan, Republic of Kazakhstan.

The relevance of this problem is due to the increase in the number of workers exposed to substances of chemical nature
(a mixture of hydrocarbon compounds, gas pollution), ionizing radiation, as well as heavy physical activity, industrial noise,
vibration, adverse climatic factors that contribute to the development of production-related diseases with moderate and
severe manifestations as a consequence of unfavorable working conditions and late diagnosis.

Objective: to study the level of prevalence of diseases in oil industry workers depending on the duration of exposure to
occupational factors.

Material and methods: the article presents the results of a cohort retrospective study among persons exposed to long-
term effects of negative technogenic factors on the frequency and risk of somatic diseases in oil industry workers. The study
covers 2024 people, including 1073 employees of the main group of JSC "Ozenmunaigas” and 951 employees who make up
the control group.

The digital material was processed by the method of variational statistics taking into account a small sample and finding:
arithmetic mean (M), average error (m), followed by the establishment of reliability P and Student's t-test. For all these analyses,
the differences were considered significant at a significance level of p<0.05, where the minimum confidence was 95%.

Results: calculation of extensive indicators in the main group showed that diseases of the musculoskeletal system and
connective tissue (15.8%), diseases of the endocrine system (13.5%), diseases of the nervous system (13.3%) occupied the
largest share in the structure of the prevalence of diseases among workers.

In the control group, diseases of the following classes are the leading ranks: diseases of the nervous system (15.7%),
diseases of the endocrine system (14.3%); pathology of the circulatory system (13.8%).

For all classes of diseases, the highest prevalence of diseases was observed in the groups of 60-69 years — 394.3 per
100 workers, and the lowest — in the group of 20-29 years — 178.9. The prevalence of diseases among employees of the
main group in all age periods was 2.2 times higher than the frequency of diseases in the control group.

Work experience has a significant impact on the incidence of diseases among employees of the enterprise for certain
classes of diseases: diseases of the endocrine, cardiovascular, digestive, musculoskeletal, genitourinary systems.

Conclusions: diseases of the musculoskeletal system and connective tissue, diseases of the nervous system, diseases
of the endocrine system and metabolic disorders occupy the first rank places in the structure of morbidity of the main group.
The data obtained indicate that long-term professional contact of oil industry workers with harmful factors of the production
environment has a significant impact on the prevalence of diseases in such classes of nosologies as diseases of the
endocrine, cardiovascular, digestive, musculoskeletal and genitourinary systems.

Keywords: prevalence of diseases, relative risk, oil industry, workers, small doses of radiation.
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«ActaHa meguumHa yHuBepcuTteTi» KeAK Pagno6uonorus xaHe paguauusnbIk KOpFay UHCTUTYThI,
Hyp-CynTaH K., KasakctaH Pecny6nukachl

Byn MaceneHiH, e3eKTiniri XuMUAnbIK 3aTTapdblH, (KOMIPCYTEK KOChIMbICTAapbIHbIH, KOCMAChl, ra3faHybl), MOHAayLb
pagvauusHbIH,COHAan-aK  ayblp  (PU3nKanblK KYKTEMeHiH, ©HAIPICTIK WyablH, AipinaiH, KOonaucbi3  KnuMatTblK
thakTopnapablH, acepiHe YIUbIPanTbIH, eHDEKTIH KOoMaichi3 XaFaannapbl MeH Kell AMarHoCTMKaHbIH canjapbl peTiHae
opTaLlia XaHe aliKbIH kepiHicTepi 6ap eHIIpICTiK-LapTTbl aypynapablH, AamybiHa biKnan eTeTiH KbI3MeTKepnep CaHblHbIH,
apTybl 6onbin Tabbinagb!.

3epTTey MakcaTtbl: KoCinTik-HeriagenreH akToprnapablH, 8cep €Ty yY3aKTbifbiHa OalnaHbICTbl MyHail eHZipy
©Hepkacibi xyMmbiCkepnepiHae aypynapablH Tapany feHreniH 3epTTey.

3epTTey maTepuangapbl MeH agicTepi: MyHall eHAipy eHepkacii KbiaMeTKeprepiHiH, coMaTukanblK aypynapbliHbiH,
XuiniriHe xeHe famy KayniHe 6ainaHbICTbl TepiC TEXHOTreHAiK hakTopnapablH, y3aK Mep3iMai 8cepiHe yLibiparaH TynFanap
apacblHAaFbl KOrOpTTblK PETPOCNEKTUBTI 3epTTey HaTMXenepi yCbiHbinFaH. 3epTrey 2024 agamabl KaMTUAbI, OHbIH, iliHAe
«O3eHmyHanras» AK — 1073 Heriari Ton KblameTkepnepi xaHe 951 KpiameTkep bakbinay TobbiH Kypaiap!.

CaHgblK MaTepuan BapuauusnblK CTaTUCTUKA SMICIMEH LWaFblH ipikTeyi xaHe Tabyabl ecenke ana oTbipbin eHAeNa:
opTa apucmeTukanblk (M), opTawa KateHi (m), kediHHeH CTblogeHT OoiibiHWwa T xoHe P aHbIKTbINbIK KpUTEpUiAnepiH
BenrineymeH engengi. bapnbik kenTipinreH Tangaynap yLiH anbipMaibinsiktap p < 0,05 MoHainik aeHreinae oypbic gen
caHarngbl, MyHZa eH TOMEHTi HaKTbINbIK 95% Kypaabl.

3epTTey HaTMXKenepi: Herisri TOMTaFbl 9KCTEHCUBTI KOPCETKILITEpA ecenTey Kbl3MeTKepnep apacbiHa aypynapasiH
Tapany KypbinbIMblHAA €48Yip YNec Cyiek-OyrbIKeT Xyneci MeH AaHekep TiH aypynapbiHa (15,8%), 3HOOKPUHAIK Xyie
aypynapbiHa (13,5%), coHgain-ak Xylike xyieci aypynapbiHa Tuecini ekengiri (13,3%) aHbiKTangs!.

bakpinay TobbiHAa Keneci TomTapablH aypynapbl KeTeKwWi Aopexenepdi Kypangbl: Xyhike XyWeciHiH aypynapbl
(15,7%), 3HBOKPUHAIK XKy WeHiH aypynapbl (14,3%) xaHe KaHalHanbIM xyiieciHii natonoruscsl (13,8%).

AypynapgblH 6apnbik TonTapsl 60ibiHIWA aypyabiH eH, xorapbl Tapanybl 100 KbiameTkepre wakkaHaa 60-69 xactarbl
Tontapaa — 394,3, an eH Temenrici — 20-29 xac TobbiHga — 178,9 Kypadbl. Herisri Ton Kbi3meTkepnepi apacbiHaa
aypynapabiH, Tapanybl 6apnblk xac keseHaepiHoe bakbinay ToOblHAAFbl aypynap XwWiniriHiH, kepceTkiwTepiHeH 2,2 ece
acbIn TyCTi.

YKymbIC ©Tini 3HOOKPUHAIK KYME, XYPek-KaH Tamblpnapbl, ac KOpbITy, CYMeK-OYMLIbIKET, HeCen-XblHbIC XYAEC
aypynapb! 60/ibIHLLIA KSCINOPLIH KbI3METKEpPNEPi apackiHaa aypynapablH Tapany xuiniriHe ainTapnbikTain acep eTeqi.

KopbITbIHABI: HEri3ri TonTafbl aypyLiaHablK KypbinbIMbiHAA BipiHWwi 4apexeni opbiHAap 3aT anmacyablH, Oy3binyblHa,
CYeK-OYNWbIKET Xyieci MeH AoHeKep TiHiHIH aypynapbiHa, XYIKe XYMECiHIH, SHAOKPUHAIK XYAEHIH aypynapblHa TUeCii.
AnblHFaH gepekTep, MyHall eHaipy eHepkacibi KbiaMeTKepnepiHiH, ©HOIPICTIK OpTaHbiH, 3usHAbLI (hakTopnapbIMeH y3aK
koCibn BannaHbICbl SHAOKPUHAIK, KYPeK-KaH TaMblpnapsl, ac KOpbITYy, CYMeK-OYILbIK €T XOHe HECeN-XKbIHbIC KYMECIHIH
aypynapbl CUSIKTbI HO30M0M1S ToNTapbl 60MbIHLLIA aypynapAblH TapanyblHa anTaprbiKTai 8cep eTeTiHiH kyanaHablpadb!.

Hezise2i ce3dep: aypynapObiH mapanybl, cansicmbipmarbi Kayin-Kkamep, myHall eHOipy eHepkacibi, Kbiamemkepsep,
paduayusiHbiH memeH 003anapb.
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Beepenue OTIIOXEHUS C MOBbILLIEHHbIM COAEPXaHWEM NPUPOAHBIX

ObwensBectHo, 4TO B npouecce [A0DbMM W paguMOHYKIMOOB — papusi, ypaHa, TOpus U MPOAYKTOB MX
TPaHCMOPTUPOBKA HedT paboTHMKM MMEKT KOHTaKT € pacnaga. B nnactoBbix Bogax HeqTAHbIX W ra3oBbIX
MCTOYHMKaMK MOHU3MPYIOLLEN paguauuu, MECTOPOXAEHUIA NPUCYTCTBYET pajuii, B BUE COEOUHEHUI
NPEVMYLLECTBEHHO  MPUPOAHLIMM  PapMOHyKnupamu, ¢ xnopugamu [3, 7, 15]. Mpu gobblve HedTH Unm rasa us-3a
copepxawmummcs B JoObIBAEMOM Chipbe, OCEfalOWMMN HA  HapyLeHWst Cynb(aTHOTO PaBHOBECWS XIOpWAbl paaus
MPOMbILLNIEHHOM — 0BOpYAOBaHMM M MPOMBILUAEHHBIX — MEPEXOOAT B MPaKTUYECKM HEpacTBOPUMbIE B MPECHOM
otxogax. B pesynbTate  paHee  npOBeAEHHbIX  BOAE Cynb(aTHble COEAMHEHWUs, KOTOpble W OCEdaloT B
NCCredoBaHWA  YCTAHOBMEHO, 4YTO B TEXHOMOTMYECKOM  BMOE OCAAKOB Ha  TEXHOMOTMYECKoM 060pydoBaHuM.
obopyaoBaHuy HakannuearTCs pagmoakTuBHble  [pouecc 0Opa3oBaHus pafMOaKTUBHBIX OTIIOXEHWA MOXET
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OpI/lFI/IHaJILHI)Ie HCCJICI0BAHUA

NPOUCXOANTb NO HECKONBbKUM NPUYMHAM - U3-32 MOHWXKEHUA
TeMmneparypbl [00LIBAEMON  XKMAKOCTM npun ee ABWXEHUN
0T 3a60s CKBaXMHbl [0 yCTbA, U3-3a NPUMEHEeHUA Ond

3aBOOHEHWs  BOL,  HECOBMECTMMbIX MO  CBOEMY
XMMUYECKOMY COCTaBY C MacTOBbIMM.
CoBpeMeHHbIi  ypoBEHb  yCrioBWiA  Tpyaa B

HepTenobbIYEe  XapaKTepu3yeTcs COBEPLUEHCTBOBAHWEM
TEXHOMOTMA M TEeXHWKW, 4TO COo3haeT  pearbHble
NPeAnoChINKA KOPEHHOTO O3[0POBMEHNS YCNIOBUI Tpyda U
okpyxatowen cpegsl [1, 3, 12-14, 17]. B Toxe Bpems
COXpaHsIETCS BbICOKAs AONS PYYHOro TpyAa, BO3AENCTBHE
MPOW3BOACTBEHHOrO Wyma, Bubpauwu, HeptM u ee
KOMMOHEHTOB, HebnaronpusTHOro MUKpOKNMaTa,
(DU3NYECKOE W HEPBHO-3MOLIMOHAMBHOE HanpsikeHue, a
Takke COLMaNbHO-3KOHOMMYECKMX YCMOBUIA XM3HM Ha
300poBbe HedTaHMKOB [19]. Hanuume komnnekca BpeaHbIX
MPON3BOACTBEHHbIX (DAKTOPOB MPWBOZWT K Pas3BUTUIO Y
paboTawwmx  npodeccMoHanbHbIX,  NPOU3BOACTBEHHO-
obycnoBneHHblx  3abonesanuii.  BpegHble  dhakTopbl
TPYAOBOrO Mpouecca He TOMbKo SBASIOTCS  OCHOBOW
hopMupoBaHKs  NPOECCMOHANbBHON  NATONOMMK, HO K
CnocobHbl  3amyckaTb — MaTOreHeTUYeckne — MexaHu3Mbl
pasBUTUS U NpOrpeccupoBaHus obLwmx 3abonesanni [11].
OgHuM 13 BaXHEMWWX MHAOWKATOPOB  340POBbS
obuiectea ABNSETCA COCTOSHWE 300POBbS PAbBOTHWMKOB,

HebnaronpusaTHbIM KMMMaTNYECKNM thakTopam,
cnocobeTBytoLLmMe pasBuTUIO NPOU3BOACTBEHHO-
obycnoBneHHbIX  3aboneBaHuit ¢ yMEpEHHbIMWU U
BbIPaXX€EHHbIMM NpOosIBNEHUSMN KaK cneacrave
HebnaronpusTHLIX YCMOBWA TpyAa W NO3HEN AMArHOCTUKA
[9, 18, 2].

Llens uccneaoBaHus: N3yunThb YPOBEHb
pacnpoCcTpaHeHHOCTW  3aboneBaHuin Yy pabOTHWKOB
HehTegoObIBAIOLLEN NPOMBILLMNEHHOCTU B 3aBUCMMOCTM OT
ANUTENBHOCTH BO3LENCTBIS npodheccuoHanbHo-

06yCroBneHHbIX (hakTopoB.
Matepuwanbl n meToAbl. KoroptHoe peTpocrneKkTuBHOE
nccnegosanne nposedeHo 2017-2019 r.r. CotpyaHukamm

WHCTMTYTa  ObIMM  OCYLLECTBNEHbl  KOMaHAMPOBKM
MeauuuHckom rpynnbl B T XKaHao3eH MaHrucTayckon
obmactT  gna  NpOBEAEHWS  BbIKOMMPOBKWM  AaHHbIX
ambynaTopHbIX KapT paboTHUKOB OCHOBHOW 1 KOHTPOBHOM
rpynnbl B paspabotaHHylo  WHctutyTom  «Kapty
MeAMLMHCKOro  ocMoTpa  paboTHUKOB  HedhTerasoBoro
Komnnekcay.

ObbekToM  muccnegoBaHust  Obino  BbibpaHo  AO

«O3eHmyHarras» (r. XaHaoseH) (nanee — AO «OMI'»), B
[OYEPHUX MPeanpuATMAX KoToporo pabotawT okono 11
TbICSY PabOTHWKOB.

B 3aBucumocTM OT ycrnoBuil MPOECCUOHANBHON

Onpefensioliee  KayecTBO  TPYAOBbIX PECYPCOB M AEATENbHOCTM pabOTHWKM Oblnu pasgeneHsl Ha 2 rpynmbl
aemorpadmyeckyto cuTyaumio B CTpaHe,  uccrnegoBaHust:  OcHOBHyl  (1073) M KOHTPOIbHYHO
npou3eoguTensHOCTb  TpyAa. B uucne  otpacnen  (cpasHuTenbHyl) (951) ¢ obuweit umcneHHocToro 2024
NpoW3BOACTBA,  OMPEAENAWMX  YPOBEHb  HAyyHO-  YErOBEK MYKCKOro mona.
TEXHWYECKOrO Mporpecca CTpaHbl W ee IKOHOMUYECKOe B ocHoBHyto rpynny Bownu paboTHWUKW Criegyrowmx
pasBWTME, OOHO W3 BEOYWMX MECT NpWHALNexuT  npodeccuid:  onepaTopbl,  MaLUMHUCTBLI,  Checapw,
HeTeL0bbIBaIOLLEN NPOMBILLNEHHOCTY [8]. CBapLUMKW, TakenaxHuku u gpyrue. OTbop paboTHWKOB B

AKTyanbHOCTb ~ AaHHOW  npobnembl  0DycrioBMeHa  OCHOBHYKD TpyMMy OCHOBBLIBANCs Ha NpeABapUTENbHbIX
yBENMWYEHMEM 4ucna  pabOTHWMKOB, MOABEPrawwWuxcs  pesynbraTax CaHUTapHO-TUINEHNYECKNX n
BO3OENCTBMIO BELIECTB XUMUYECKOW npupodbl (CMeCb  pagnoOMETPUYECKUX uccnenoBaHui TeppuTopun
YrneBoAopOaAHbIX COEIMHEHMN, 3arasoBaHHOCTb),  HWkeykasaHHblx  ynpasneHun AO  «OseHmyHairas»
MOHU3NPYIOLLEN paamauni, a Takke Tskenon dmamdeckon  (OMI), Bkntovas paboune MecTa, rge  nokasaTenu
Harpyske,  MPOM3BOACTBEHHOMY  lymy,  BuOpauuu,  NpeBbIWAT POHOBbIE 3HAYeHUs (Tabnuua 1).

Tabnuya 1.
XapaKTepucTka OCHOBHOM Fpynnbi UCCNEeA0BaHUS.
HassaHue ynpaenexus ABbpesuatypa Konuyectso yenosek

YnpasreHue no XumusaLnm 1 3konorum YXud 146
HedbrerasogobbiBatolee npegnpustme-1 HIoYy-1 112
HedbrerasogobbiBatolee npegnpustme-2 HIray-2 330
HedbrerasogobbiBatolLee npegnpusTie-3 HIray-3 214
HedbTerasogobbiBatollee npeanpustme-4 HIoY-4 11
YnpaeneHue 6ypoBbIx paboT YBP 170
YnpaeneHue NoAroTOBKM HETU N NPOU3BOLCTBEHHOMO VIHUIO 20
obcnyxuBaHus
YnpasneHue no peMOoHTY 1 HedTENPOMBICIIOBOIO ) YPHOWTK 70
060pyaoBaHNS 1 TEXHOMOrMYECKNX KOMMYHMKaLMIA
Beero: 1073

KoHTponbHylo  rpynny  cocTaBunn  paboTHUKM ¢ B KOHTpOMbHyl rpynny Obinn BKMKOYEHbI PaboTHWKM
MOEHTUYHBIMK couuanbHbIMK, OpraH13aLoHHo- cnegytowmx npegnpustuin 1 TOO: «Mangystau Service
9KOHOMWYECKUMM U KNUMATMYECKUMW  hakTopamn ¢ Company», «Cemcep», «O3eH xbiny», «KasakctaH Temip
OCHOBHOW  rpynnoi, HO  paboTa,  KOTOpbIX  He Konbi», «KMG Security», «Tenge oil and gas», «O3eH
npegycmatpusaet KOHTaKTa c HeraTMBHbIMM uHBecT», «Kunan Holding» no cnegyowum npodeccusm:
MPOWN3BOACTBEHHbIMM  (pakTopamu  PU3NYECKOR U BOAWTENW,  MOXapHble,  HAyambHUKW,  OXPaHHMKM,
XMMUYECKOW MPUPOgbI. 9NEKTPUKA,  MOHTUPOBLUWKYA,  OEXYpHble,  CTOPOXM,
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Obinn oTobpaHbl paboTHUKK creaytomx ynpaeneHuit; AO 2). KoHTpombHyto rpynny cocTaBunmn  paboTHMKM C
«OMI»:  Y3eHbaHeproHedTs (YOH), ynpaenenne no MOEHTUYHBIMM coLmarnbHbIMK, OpraHn3aLmoHHO-
Xumuzauun u akonorun (YXu3), ynpasneHue 6ypoBbiMu 9KOHOMMYECKUMW M KIMMaTUYeCkKuMi  haktopamn ¢
pabotamu  (YBP), ynpaBneHne no  pemMoHTy W OCHOBHOM  rpynnoW, HO  paboTa,  KOTOpbIX  He
HedhTenpoMbICIIOBOTO OBOPYAOBaHNA M TEXHOMOTMYECKNX npeaycmaTpusaeT KOHTaKTa c HeraTMBHbLIMM
KoMMyHWKauuin — YPHOWTK  (BoguTenu,  HavanbHUKM MPOW3BOACTBEHHbIMM  (hakTopamMu  PU3NYECKON U
OTAENOB, 3KOHOMUCTbI, MHXEHepbl, AupekTopa) (Tabnuua XMMIUYECKOW NpUpOAbI.
Tabnuya 2.
XapakTepucTuKa KOHTPONbLHOW FPYNNbl UCCHEA0BAHMUS.
HaseaHue ynpaenenus Abbpesuatypa Konuyecteo yenosek
«Mangystau Service Company» «Mangystau Service Company» 190
«Cemcep» «Cemcep» 73
«O3eH xblny» «O3eH XbIny» 60
«KasakcrtaH Temip Xonbi» «KaszakcTtaH Temip »Kornbl» 59
«KMG Security» «KMG Security» 42
«Tenge oil and gas» «Tenge oil and gas» 51
«O3eH MHBECTY «O3eH nHBECTY 22
«Kunan Holding» «Kunan Holding» 15
Kacnuit Mpog CHab Kacnui Mpog CHab 21
YnpaBnexne Y3eHbaHeproHedto Y3H 239
YnpaBneHne no XMmmn3aumm 1 3Konormu ¥YXud 87
YnpasneHue 6ypoBbix paboT YBP 57
YnpaBneHue no PeMOHTY He(bTeI'IDOMbICI'IOBOFOV VPHOUTK 35
000py[oBaHMS W TEXHOMOTMYECKMX KOMMYHMKALMIA
Bcero: 951
OueHka COCTOSIHNS 300pOBbA pabOTHMKOB ~ M3y4YeHWe  YPOBHS, CTPYKTYpbI MW BUHaMKKK
HepTenobbIBaIOWEr0 MPOM3BOACTBA MPOBOAMNACL MO PaCMpOCTPaHEHHOCTM  3aborneBaHui 33  LWECTURETHWNA
AaHHbIM PacnpoCcTpaHeHHOCTH 3abornesaHni ¢ BpeMeHHon  nepuog  Bpemenn (2013-2018 rr). [na nposegeHus

yTpaToi TPYAOCMOCOBHOCTM MO hopMaM CTaTUCTUYECKOTO
yyeTa 1 OTYETHOCTU: KypHan BblAauu IUCTOB C BPEMEHHOV
yTpaTon TPyAocnocobHOCTYM; MaTepuarnsl ambynaTtopHo-
NOMNVKNWHYECKoN oBpallaeMocTn (ambynaTopHble KapThbl
(dpopma-025-y); rocnuTanbHas 0BpalaeMocTb (MCTOpUM
bonesin (dopma - 003-y); KapTel BbibbIBWErO 13
craumoHapa (cpopma 066-y), a Takke AaHHble pe3ynbTaToB
00s13aTenbHbIX NEPUOANYECKUX MEAULIMHCKMX OCMOTPOB 3a
6 net B anHamuke (c 2013-2018 rr.).

Knunnyeckoe obcnenoBaHe OCHOBHOM M KOHTPOMBHOM
rpynn NpoBOAMNOCH B PaMKaX eXerogHoro obs3atenbHoro
NPOUNaKTUYECKOTO MEAMLMHCKOrO OCMOTpa paboTHMKOB
COrMacHo npukady MuHWUCTpa HaUMOHANbHOM 3KOHOMUKM
Pecnybnukn KasaxcraH ot 28 cpespans 2015 roga Ne 175
«O06 yTBepxaeHun [paBun npoBeaeHus 06s3aTeNbHbIX
MeauLMHCKMX ocMOTpoB» Ha 6ase nonuknuHukm TOO
«Mepnukep-nmoc» ropopa aHaoseH komuccueid Bpaven
CreqyloWmX CneyunanmcToB: TepanesT, XWUPYpr, HEBPOIOT,
pepmatonor, okynuct, JIOP-Bpay, npocnatonor, 3a
WCKMIOYEHNEM BpaYa annepronora, KOTOporo B HacTosiuee
BpeMs B ropoge He uMeeTcs, a mo obmactv — nuwb 2
cneumanucra.

Ans nonyyennst 6onee noapoBHo mHcopmauun 06
obcrnenoBaHHbIX, HaMu BbiK BLIKONMPOBAHbLI CBEAEHUS O
pacnpocTpaHeHHOCTU 3aboneBaHuii M3  ambynaTopHbIX
kapT ($.025-y) paboTHMKOB, NPOLEAWNX MEAULIMHCKMIA
OCMOTP W amBynaTopHbIX KapT FOPOLACKMX MOMMKIMHUK MpK
ambynaTtopHoM neyeHun. Mocne BbIKOMMPOBKM CBEAEHWI
co3faHa  9neKkTpoHHas 0asa  AaHHbIX  pabOoTHWKOB
HedhTegoObiBatoLLero npeanpusTs B coctare OPOP.

[ns 3aKnMouMTENBHOMO aHanM3a gaHHbIX MCMONb30BaNH
MeTod  SMMOEMMONOrNYECKOro  aHanusa,  BKIMKYaoLLmMiA
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CPaBHEHWS YacTOT M OXMAAEMON BEPOSITHOCTK PasBuTUS
pacnpoCTPaHEHHOCTU coMaTuyeckux 3aboneBaHuin Obinu
CO3[aHbl  rpynnbl  COMMAacHO OCHOBHBLIM  HO30MOTUAM,
uMerwmmes y  pabOTHUKOB OCHOBHOWM M KOHTPOMBHOM
rpynn.  CormacHo  MexgyHapogHon — knaccudukaumm
Bonesnei X nepecmotpa (MKB-10) 1 ¢ yyetom cnevumdukn
BO3[ENCTBIS TEXHOrEHHbIX hakTopoB HedhTeAobbIBAOLLENO
npou3eofcTBa, OblnM  BblAeneHbl Crieaytowue  rpynnbl
fonesHeit: KpoBM, KPOBETBOPHLIX OPraHOB; 3HAOKPWHHON
CUCTEMbl 1 HapylweHnss oOMeHa BeLLECTB; HEpBHOM
CUCTEMbI; [Ma3a W ero NpuaaTodHOrO annapata; yxa M
COCLIEBMAHOTO  OTPOCTKA; CUCTEMbI  KPOBOODpALLEHMS;
OpraHoB [ibIXaHWs; OPraHoB MULLEBAPEHUS; KOXW U
MNOAKOXHON  KNMEeTYaTKW; KOCTHO-MbILIEYHOA CUCTEMbI 1
COEOMHWUTENbHOM  TKaHW,  MOYENonoBOM  CUCTEMBI;
HOBOOOpPa30BaHWit; BPOXAEHHBLIX aHOManui, gedopmaLuii
1 XPOMOCOMHbIX HapYLUEHWUIA; TPaBM, OTPaBMEHUA U APYruX
nocneacTBUAN BO3AENCTBIUS BHELLHUX NPUYH.
Cratuctuyeckas obpaboTka “ccneaoBaHui
npoBogMnacb C  MCMOMb30BaHWEM  CTaTUCTUYECKMX
nporpamm SPSS Statistics (Bepcus 20), a Takke pegaktopa
3nekTpoHHbIX Tabnmy MS Exsel 2007 Ha nepcoHanbHOM

komnbtotepe  IBM  PS  «Pentium llly ¢ ydyetom
CYLLECTBYHOLNX METOAMYECKMX NOAXOA0B.
Lindbposot  maTepuan obpabaTbiBancs  MeTOAOM

BapWaLMOHHON CTAaTUCTUKA C y4€TOM Mamnown BbIGOpKA 1
HaxoxgeHuem: cpegHei apudpmeTtudeckoin (M), cpegHen
owmbku (M) ¢ nocreaytowmum YCTaHOBNEHNEM KpUTEpUeEB
poctoepHocT t u P no CrblogeHty. [ns Bcex
NpUBEAEHHBIX aHanu3os pasnnims cynTanucb
[OCTOBEPHLIMA NpU ypoBHe 3HauyumocTn p < 0,05, roe
MVUHUMarbHas OCTOBEPHOCTb cocTaensna 95%.
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[nsa cpaBHeHWs1 BEPOSTHOCTW MUCXOda B 3aBUCUMOCTY
OT Hanuuns hakTopa prcka UCMonb3oBancs pacyeT rpybbix
oTHocuTenbHbIX pucko (OP). MokasaTens OTHOCUTENLHOMO
pucka cpaBHuBaeTcs ¢ 1 ans Toro, 4ToObl ONpemenuTb
Xapaktep cBs3u (paktopa ¥ ucxoga: npu 3HayeHusx OP
paBHOMY 1, MOXHO cAenatb BbIBOA, YTO WCCneLyeMblii
(hakTop He BMMSET Ha BEPOSATHOCTb Mcxoga (OTCyTCTBME
CBA3N MEXZY (hakTOpoM W UCXOAOM); NpK 3HaueHusx bonee
1 genaetcs BbIBOA O TOM, YTO (DaKTOp MOBbLILLAET YaCcTOTY
ucxogos [6, 16, 20, 10].

Pe3ynbTatbl nccnepoBaHus

Mo pesynbTatam aNUAEMMUONOrMYECKOr0 UCCNEA0BaHNS
B OCHOBHOW rpynne, KoTopas 6bina npeacTaBneHa
pabotHukamn AO «OMI», Tonbko 5,6% nuy uz 1073
pabOTHMKOB He UMeNu XpoHuyeckux 3abonesaHuit. Ha
kaxgoro  paboTHuka, CBA3aHHOO € Aobblyen 1

nepepabotkon  HedbTM mpuxogunock 2,9  AmarHosa
3ab0neBaHuil pasnnyYHbIX OPraHOB U CUCTEM.

PacyeT aKCTEHCMBHbIX NOKa3aTenel B OCHOBHOM rpynne
nokasan, 4T0 B  CTPYKType  pacnpoCTpaHEHHOCTM
3abonesaHuit cpegn pabOTHWUKOB HaMBOMbLUMA YAENbHbINA
BEC 3aHMManu 60ne3HW KOCTHO-MBILLEYHOA CUCTEMbI M
coeanHuTensHon TkaHu (15,8%), BonesHn 3HOOKPUMHHOM
cuctembl (13,5%), 6onesHu HepaHom cuctemsl (13,3%).

B koHTponbHOM rpynne GonesHn cneaylowmx Kknaccos
COCTaBNSOT BefyllMe paHru: GonesHn HepBHOW CUCTEMbI
(15,7%), ©onesnn aHOOKpUHHOM  cuctembl  (14,3%);
naTonorust cuctembl kposoobpaterus (13,8%).

CTpykTypa pacnpocTpaHeHHOCTM 3abonesaHuii cpegau
pabOTHMKOB OCHOBHOI rpynMbl NPeACTaBNeHa Ha pUcyHke 1
1 B Tabnuue 3.

Knacc 3aboneBanus no MKB 10.

Dpyrue 6onestu b1 31’8

TpaBMmbI, 0OTpaBnNeHUAN HEKOTOPbIE NOCNEACTBUA
BO3AENCTBUA BHELWHUX NPUY4UH

Bone3Hu Mo4yenonoBoii cUcTeMbI

Bone3Hn KOCTHO-MbILWEYHOW| CUCTEMBI U CO@ANHUTENIBHON
TKaHU

BonesHu KOXU U NOAKOXKHOMN KNeTyaTku

BonesHu opraHoB nuweBapeHus

Bone3Hu opraHoB gbixaHus

BonesHu cuctembl KpoBOOOpaLLeHUs

Borne3Hu yxa u cocLeBUAHOro OTPOCTKa

Bone3nu rnasa u ero npuaaToyHoro annapara

Bonesnu HepBHOVI CUCTEeMbI

BonesHn 3HOOKPUHHOI CUCTEMbI,PAacCPONCTBA NUTAHUSA U
HapyLleH1s oOMeHa BelecTs

Bonesnu KpOBW, KPOBETBOPHbLIX OPraHoB U OTAeNbHbIe
HapyuweHus, BOBneKawLime I/IMMyHHbIFI MeXaHU3M

A

H"‘

1,5
1,5

53
.
.
15,8
.’
19

I, 110
I
7,

13,8

15,7

14,3

1,9

0,0

H KOHTpPONbHas rpynna

20 40 60 80 100 120 140 16,0 18,0
yAenbHbIih Bec , %

H oCHOBHasl rpynna

PucyHok 1. CTpykTypa pacnpocTpaHeHHOCTH 3aGoneBaHuii cpeamn paboTHUKOB
OCHOBHOW Ipynnbl no knaccam 6onesHen (B % k utory).
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Tabnuya 3.

CTpyKTypa pacnpocTpaHeHHOCTW 3aboneBaHui cpeau paboTHUKOB Uccnegyembix rpynn (B % K utory).

YrenbHbli BeC knacca 3abonesaHni (B %)

Knacc 3abonesanus no MKB 10 OcHosHag rpynna | KoHTponbHas rpynna
(n=1073) (n=951)
HekoTopble MHGEKLMOHHbIE 1 napasuTapHble 3abonesanust (A00-B99) 0,6 1,3
HoBoobpasosaHus (C00-D48) 0,3 0,2
bonesHu kpoBw, KPOBETBOPHBIX opraHoB (D50-D89) 14 1,9
bonesHn 3HAOKPUHHOW CUCTEMbI M HapylueHne obmeHa BelecTs (E00-E90) 13,5 14,3
bonesHu HepeHoM cucTembl (G00-G99) 13,3 15,7
bonesHu rmasa v ero npugatoyHoro annapata (H00-H59) 8,4 10,6
bonesHu yxa u coclienagHoro otpoctka (H60-H95) 57 4,6
bonesHu cuctemsl kposoobpalleHus (100-199) 11,8 13,8
bonesHu opraHos Abixanus (J00-J99) 75 8,3
bonesHu opraHos nuiesapeHus (K00-K93) 11,0 9,3
bonesHu koxu 1 nogkoxHom knetyatku (L00-L99) 1,9 1,2
BonesHn KOCTHO-MbILLIEYHON CUCTEMbI M CoeanHUTENLHOM TkaHu (M00-M99) 15,8 11,6
Bonesnn movenonosoil cuctemsl (NO0-N99) 6,9 53
BpoxaeHHble aHomanuu, fedopmaLmy 1 XpoMOCOMHble Hapyweruns (Q00-Q99) 0,2 0,2
CvMNTOMBI, NPU3HAKW W OTKMOHEHWS OT HOPMbI, BbISIBMIEHHbIE MPY KITMHUYECKUX 0,2 0,1
1 nabopaTopHbIX MCCRESOoBaHMAX, He KIacctnLMPOBaHHbIE B APYTuX
pybpukax (R00-R99)
TpaBMbl, OTpaBneHNs 1 Apyrie NOCNEACTBIS BO3OENCTBUS BHELIHMX MPUYMH 1,5 1,5
(S00-T98)
Bcezo: 100,0 100,0
Bbinm  paccuuTaHbl  MHTEHCWBHbIE  noka3aTenu  pasnmumin cpean pabotHukoB AO «OMI», CBSA3aHHbIX C
(4acToTbl)  pacnpocTpaHeHHOCTW 3aboneBaHuit cpegn  4obbiueit M nepepaboTkon HedTW 1 paboTHUKaMK rpynnbl
pabOTHMKOB OCHOBHOM W  KOHTPOMbHOW rpynn. 3TO  cpaBHeHus (Tabnuua 4).
Mo3BOMMIO  OMpEeAenuTb  CTAaTUCTMYECKY  3HAYMMOCTb
Tabnuya 4.
CpaBHuTeNbHaA XxapaKTepuCTMKa pacnpocTpaHEHHOCTM 3a0oneBaHui cpegu paboTHMKOB UCCeayeMbIX rpynn (Ha
100 paboTatowmx).
Knacc 3abonesanus PacnpoctpaHeHHocTb 3aboneBanuin| P
no MKB 10 Ha 100 pabotaroLyx
OcHoBHas rpynna | KoHTponbHas
(n=1073) rpynna (n=951)
HekoTopble MH(EKUMOHHbIE M NapasuTapHble 3abonesanus (A00-B99) 1,7 2,2 04
HoBoo6pasosaHus (C00-D48) 0,8 04 0,2
BonesHu kposw, kpOBETBOPHBIX opraHoB (D50-D89) 42 3,2 0,2
BonesHu aHOOKPUHHOI cucTeMbI W HapyLieHue obmeHa Belects (E00-E90) 40,0 24,0 0,001
bonesHu HepsHol cucTemsl (GO0-G99) 39,6 26,5 0,001
bonesHu rmasa v ero npugatoyHoro annapata (H00-H59) 247 17,8 0,001
BonesHu yxa u coclesnaHoro otpocTtka (H60-H95) 17,0 7,7 0,001
Bonesnu cuctembl kpooobpatyerus (100-199) 35,1 23,2 0,001
Bonesnu opraHos AbixaHus (J00-J99) 22,7 14,0 0,001
bonesHu opraHos nuiesapeHus (K00-K93) 32,7 15,6 0,001
bonesHu koxu 1 nogkoxHom knetyatku (L00-L99) 55 2,1 0,001
BonesHn KOCTHO-MbILLIEYHON CUCTEMBI U coeauHUTENbHOM TkaHu (M00-M99) 46,7 19,6 0,001
BonesHu mouyenonosoi cuctembl (NOO-N99) 20,5 8,9 0,001
BpoxaeHHble aHomanuu, AecopmaLim 1 XpoMocoMHble HapyLueHus (Q00-Q99) 0,6 04 0,6
CvMNTOMbI, NPU3HAKW 1 OTKITOHEHWS OT HOPMbI, BbISIBNIEHHbIE MPY 0,6 0,2 0,1
KNWHUYeCKux 1 nabopatopHbix uccnegosarusx (R00-RI9)
TpaBMmbl, 0TpaBNEHUs 1 Apyrue NocneacTBUS BO3AENCTBUS BHELLIHWUX MPUYUH 44 2,5 0,2
(S00-T98)
Bcero: 296,8 168,3
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Hanbonee BblpakeHHble  pasnuunMs  mokasaTtenein
PacnpoCTPaHEHHOCTH 3aboneBaHuin Bbinu BbISBNEHbI ANS
OCHOBHbIX FPyNn COMaTU4eCKux 3aboneBaHuit: SHLOKPUHHOM,
HepBHOWN, CepaeyHoO-CcocyancTon, JbIXaTenbHON,
MULLEBAPUTENBHONA,  KOCTHO-MBILLEYHOW,  MOYEMONOBON
cucTeM, a Takke bonesHen rnasa, yxa v Koxu.

Takum oBpa3om, pacnpocTpaHeHocTb 3aboneBaHuil
cpeau paboTHWKOB OCHOBHOW rpynnbl (296,8%) B 1,6 pasa
npesbllLana nokasatens KOHTponbHoM rpynnbl (168,3%). B
CTPYKType pacnpOoCTpaHEHHOCTW 3aboneBaHnin nepsble
paHroBble MecTa cpegu pabOTHMKOB OCHOBHOW Tpynmbl
cocTaBuny  OOME3HW KOCTHO-MBILIEYHOW  CUCTEMbI W
COEANHNTENLHOM  TKaHW, OOMnesHM HEpBHOW CUCTEMBI,
fonesHn 3HOOKPWHHOW cucTeMbl. BonesHn cnegyrowmx
KNaccoB COCTaBNAOT BeaylyMe paHrn cpeay paboTHMKOB,
BXOASALUMX B KOHTPOMbHYHO rpynny. 34eck Ha NepBOM MecTe

[peBanupoBaHue BonesHu KOCTHO-MbILLEYHON
CUCTEMbl U COEAMHUTENbHON TKAHU CBSI3AHO C YCNOBMSAM
Tpyaa paboTHMKOB HedpTenobbIBaOWMX NPEanpUSTUN,
KoTOpble MOABEpraloTca K BpedHbIM  BO30ENCTBMEM
KnumaTnyecknx (HakTopoB (OTKPbITHIA BO3JYX, BbICOKas U
HW3Kas TemnepaTypa), a TaKkke M0 TSKECTM Tpyda
OTHOCATCA K BpegHbIM YCrioBuAM (MO  XPOHOMETPaXy
paboyero yCTaHOBMEHb! BbIHYXAEHHOE MOMNOXKEHWS Tena
(no3a) pabouyero, NOAHATWE TSHKECTM BO Bpemsl paboTbl)
Tpyaa knacc 31.-3.3 [5].

B ocHoBHolt rpynne pabotHukoB AO «OMI» cpegHui
Bo3pacT coctaBun 48 net, BO3pacTHOM [uanasoH
BapbupoBan ot 23 ao 68 net. PaboTHWKM OCHOBHOM U
KOHTPOIbHOM rpynn Bbinu pasneneHbl Ha NsTb BO3PACTHbIX
rpynn: 1-a rpynna (20-29 ner), 2-a rpynna (30-39 ner), 3-a
rpynna (40-49 ner), 4-a rpynna 50-59 net u 5-a 60 net u

cToaT 0OonesHn HepBHOM CuCTeMbl, 3aTtem cregyloT  OGomee.  BospactHoe — nogpasgenenve  pabOTHWKOB
BonesHn SHOOKPUHHOM CUCTEMbI W HapylueHue obmeHa u npeacTasneHo B Tabnuue 5.
Ha TpeTbeM MecTe 60NesHN CUCTEMbI KPOBOOBPALLEHNS.
Tabnuya 5.
PacnpegeneHve paboTHUKOB OCHOBHOW rpynnbl N0 BO3pPacTy.
BospactHble rpynnbl 20-29 30-39 40-49 50-59 cBbiwe 60
Konuyectso yenosek 34 (3,1%) 303 (28,3%) | 388(36,2%) | 272(25,3%) 76 (7,1%)

Ha cnepywoollem atane uccrenoBaHua Obina onpepe-
JIeHa NoBO3pacTHaA OLEHKa YPOBHA PacnpOCTPaHEHHOCTH

fonesHen no kaxgomy knaccy 6GonesHen no MKB-10,
KoTopast npeacTaBneHa B Tabnue 6.

Tabnuya 6.
MoBo3pacTHas pacnpocTpaHeHHOCTb 3aboneBaHMit Cpeau paboTHMKOB OCHOBHOM rpynnbl (Ha 100 paboTtarowmx).
HaumeHoBaHwe knaccos 6onesHen no MKB-10 20-29 30-39 40-49 50-59 60-69
HekoTopble MHGEKLMOHHBIE W Mapa3uTapHble 6onesHu 0,0 1,6 2,0 1,4 1,3
Hosoobpa3oBaHust 0,0 0,6 1,5 0,3 0,0
BonesHu kpoBw, KPOBETBOPHBIX OpraHoB # OTAeMNbHbIe 88 26 41 51 6.5
HapyLIeHUs, BOBIIEKAOLLME MMMYHHbIN MEXaHWU3M ' ' ' ' '
bonesHn aHOOKPUHHON CUCTEMBI, PACCTPONCTBA NUTAHUS U 26.4 29.0 497 50.7 381
HapylueHns obMeHa BeLLEeCTB ’ ' ' ' '
bonesHu HepBHOW CUCTEMI 47 495 39,6 30,5 26,3
bonesHu rmasa 1 ero NpuaaToOMHOro annaparta 8,8 20,1 18,0 36,7 421
bonesHu yxa u cocLieBUAHOrO 0TPOCTKa 11,7 12,2 13,9 20,5 421
bonesHu cucTembl kpoBoobpaLLeHus 8,8 14,1 23,9 58,0 105,2
bonesHu opraHoB fbIxaHus 14,7 29,7 20,1 21,3 10,5
bonesHu opraHoB NuLeBapeHus 14,7 234 35,5 36,0 51,3
BOonesH KoXu 1 NOAKOXHOM KNeTyaTku 11,7 4,6 6,9 4,0 3,9
BonesHn KOCTHO-MbILLEYHO CUCTEMBI U COEANHUTENBHON 17 340 533 55 1 50.0
TKaHu ' ' ' ' '
bonesHu Mo4enonoBon CUCTEMbI 11,7 18,1 244 20,2 14,4
BpoxaeHHble aHomanuu, aedopmaLiiu U XpOMOCOMHbIE
HapyLLIGHYS 0,0 0,3 0,2 1,1 1,3
OTKNOHEHUS! OT HOPMBI, BbISIBIIEHHbBIE MPW KITMHUYECKNX 1
NabopaTopHbIX NCCNEA0BaAHMSX 29 03 05 0.7 13
TpaBvaI, OTPaBMEHMUS U HEKOTOPbIE Ap. NMOCNEACTBUS 29 39 49 51 13
BO3EVCTBUSA BHELUHWUX NMPUYMUH ' ' ' ’ ’

Bbino BbISBNEHO B LenoMm, YTo Ans GonbluMHCTBa
kmaccoB 6onesHeil NOBO3pacTHas [AWHAMMKA YPOBHS
pacnpoCTpaHEHHOCTH 3aboneBaHuin Hocuna HapacTakLwuii
xapaktep. B aToi rpynne 3aboneBaHWM Haxogunuchb
OonesHn cuctembl  KPOBOOOpALUEHWS,  3HAOKPUHHOM
cuCTeMbl M paccTpoiicTBa 0OMeHa BelecTs, 6onesHu
KOCTHO-MbILIEYHO CUCTEMbI W COEAWMHUTENBHOM TKAHW,
fonesHn rmasa M ero MpuaaTouHOro anmapara, 6onesHu
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yxa, GonesHn opraHoB nuiiesapeHus. Knacc GonesHeit
HEpBHOA  CWUCTEMbI,  HaMpPOTWB,  XapaKTepu3oBasncs
CHUXAIOLLENC N0 HanpaBMeHWI0 K cTapliemy Bo3pacTy
AVHAMUKON pPacnpoCTPaHEHHOCTW 3abonesaHui. [aHHbIi
takt  obbsacHseTcs  npeobnagaHnem  cuHApoma
BEreToCOCYANCTON [OWUCTOHMM Yy pabOTHUKOB OCHOBHOM
rpynmbl, KOTOpas MO NWTEPaTypHbIM OaHHbIM, Haubonee
XapakTepHa ans vy Monogoro Bo3pacta [4].




Original article

Science & Healthcare, 2019 (Vol. 21) 5

PacnpoctpaHeHHOCTb Takux knaccoB OomesHen Kkak — rpynmbl.  BospacTHas — auHamuka — Hambonee — vacTo
WH(EKUMOHHbIE, HOBOOOpa3oBaHus, GoOnesHW KpoBW,  BCTpevalowmxcs rpynn  6onesHen npefctaBneHa Ha
[bIXaTeNbHON M MOYEMNOMOBOM CUCTEMbI, KOXM HE UMEnw pUCyHKe 2.

YeTKOW Koppenauun C BO3PacTOM PabOTHWUKOB OCHOBHOM
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¥ B-HX MOYENONOBOW CUCTEMDI

PucyHok 2. MoBo3pacTHas pacnpocTpaHeHHOCTL 3a6oneBaHnin cpeau paGoTHUKOB OCHOBHOI rpynnbl
B paspe3e HaubGonee 3HaYMMbIX knaccoB (Ha 100 pabounx coOTBETCTBYIOWEro BO3pacTa).

B rpynne koHTpons pacnpeneneHne paboTHUKOB MO
BO3pacTaM npefcTaBneHo B Tabnuue 7. B gaHHom rpynne
MCCNERoBaHNs BO3paCTHbIE NokasaTenu paboTHUKOB Obinu
B AnanasoHe 45-48 nert, yto knaccudmumpyetces no BO3

kak cpeaHuii Bo3pacT. OHAKO BbIYMCNEHNE WHTEHCMBHBIX
nokasatened Ha 100 paboTHWKOB MO3BONSIET BMAETb
0OBEKTUBHYHO KapTUHY MOBO3PACTHON PACMPOCTPAHEHHOCTY
3abonesaHuit paboTHUKOB.

Tabnuya 7.
Pacnpepenerve paGoTHUKOB KOHTPONLHOW rpynMbl MO BO3pacTy.
BospactHble rpynnbl 20-29 30-39 40-49 50-59 cBbiwe 60
KonnyecTso yenosek 212 (22,3%) 276 (29%) 224 (23,5%) 180 (19%) 59 (6,2%)
YBENW4YeHe pacnpocTpaHeHHOCTU 3aboneBaHuiA ¢ rpynnbl. Bo BTOpoi Bo3pacTHom rpynne 30-39 net
BO3pacTOM B [pynne KOHTPOMNS [EMOHCTPUpOBanM  CYLLECTBEHHblE  OTAMYMA B PacrpoCTPaHEHHOCTU

cnegytolme rpynnbl GonesHen: 3abonesaHust SHAOKPUHHOM
CUCTEMbI, Fa3a W ero NpuaaToyHoro annapara, 6onesHu
cUcTEMbI KPOBOODBPALLEHNS U KOCTHO-MBILLEYHON CUCTEMBI
(Tabnuua 8).

Ho Haubonee BbipaxeHHble M3MEHeHWUs  Obinu
0BHapy:XeHbl B NEPBOIA BO3PACTHOI Nogrpynne paboTHUKOB
20-29 ner, raoe vacTota BCTpevaeMoCTV 3aboneBaHwin B
OCHOBHOW rpynne pabOTHWKOB Oka3anach Bbille 6onee yem
B 4 pa3a. Mpu aHanu3e pacnpocTpaHeEHHOCTY 3ab0neBaHui
Ha 100 pabOTHWKOB pasnMuHbIX rpynn 3aboneBaHuin B
[aHHOM BO3pacTHOM AuanasoHe Obino BbisBNEHO Gonee
paHHee pa3suTWe  3ab0neBaHUit  KOCTHO-MbILIEYHON,
MOY€ErnonoBOK, NULLEBAPUTENBHON, CEepPAEeYHO-COCYANCTON
cucTeM, a Takke 3aboneBaHuii yxa y paboTHNKOB OCHOBHOM
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3aboneBaHnit Tak xe Obinn BbI3BaHbl MpeobnagaHuem
3aboneBaHuit BbILIENEPEUNCTIEHHBIX CUCTEM, OCODEHHO
KOCTHO-MbILLIEYHOM.

Takxe Oblnyn paccynTaHbl MHTEHCWBHBIE NOKA3aTeNM Mo
pacnpocTpaHeHHoCT 3abonesaHuii Ha 100 pabouux B
KaKOOM  BO3PACTHOM  [AManasoHe. AHanmM3  AaHHbIX
nokasbiBaeT, YTO B LENOM MO BCeM knaccam OonesHen
Hambomnee BbICOKas PacmpOCTPaHEHHOCTL 3aboneBaHuii
oTMeyeHa B rpynnax 60-69 ner - 394,3 Ha 100
paboTawwux, a HaumeHblwas — B rpynne 20-29 net —
178,9.  PacnpocTpaHeHHOCTb  3aboneBaHuii  cpeau
pabOTHMKOB OCHOBHOW Tpynnbl BO BCe BO3PaCTHbIE
nepuopbl MpeBbiLlLana nokasaTeni 4acToTsl 3aboneBaHnin B
rpynne KOHTpons (pUCYHOK 3).
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Tabnuya 8.
MoBo3pacTHas pacnpocTpaHeHHOCTb 3aboneBaHMW cpeaun pPabOTHMKOB KOHTpOnbHOW rpynnbl (Ha 100
paboTaroLLmXx).
HaumeHoBaHwe knaccos 6onesHen no MKB-10 20-29 | 30-39 | 40-49 | 50-59 | 60-69
HekoTopble MHPEKUMOHHbIE U Napa3nTapHble 6onesHu 0,0 1,4 31 55 0,0
HoBoobpasoBaHus 0,0 0,0 0,4 1,1 1,7
BoneaHu kposwm, KPOBETBOPHbIX OPraHOB ¥ OTAEMbHbIE HapyLIeHNs, 0.4 50 58 16 0.0
BOBJIEKAILLME MMMYHHBIA MEXaHN3M
BorneaHn 3HOOKPUHHOW CUCTEMbI, PACCTPOCTBA NUTAHWS U HApPYLIEHMS 56 141 | 348 394 | 491
obMeHa BelecTs
BonesHn HepBHON CUCTEMDI 141 27,1 | 361 322 | 135
BonesHu rmasa 1 ero npugaToyHoro annapata 75 10,8 | 178 | 338 | 389
BonesHu yxa 1 cocLieBUAHOrO OTpPOCTKa 1,8 6,1 8,4 144 | 135
BonesHu cuctembl kpoBooGpaLLEHNS 0,9 6,1 23,2 494 1103,3
bonesHn opraHoB AbIXaHus 3,7 116 | 18,7 22,2 18,6
bonesHn opraHoB NuLLEBapeHns 1,8 94 | 281 244 1 20,3
bonesHun KoM 1 NOAKOXHON KNeT4aTku 04 1,8 3,1 3,3 1,7
BonesHn KOCTHO-MbILLEYHOW CUCTEMbI U COEAMHUTENbHON TKaHM 0,9 7,6 29,9 411 38,9
BonesHu Mo4enonoBomn cUCTEMbI 0,9 6,8 | 14,7 116 | 16,9
BpoxaeHHble aHomanuu, aeopmaLy 1 XpOMOCOMHbIE HapyLLEHMS 04 0,3 0,9 0,0 0,0
OTKMNOHEHUS OT HOPMbI, BbISIBMEHHBIE MPUW KIMHUYECKNX M TabopaTOpPHbIX 00 00 0.0 05 17
MCCNea0BaHNsAX
TpaBMbl, OTPaABINEHMS U HEKOTOPbIE Ap. MOCAEACTBUS BO3AENCTBIS BHELLHUX 0.4 25 44 22 33
NPUYMH
394,3———
400 -
o
- 3416
g 350 -
S 2865
E 300 i J 282,7 )
o X 2401
S % 250 - 2294
O =
R |
a 2 200 - 178,9
G g
238
23 150 7 110,6
§ 100 -
o
Q
S 50 - ’
Q.
0
20-29 ner 30-39 ner 40-49 net 50-59 ner Cebiwe 60 net
BO3pacT, net
m OcHoBHasi rpynna M KoHTponbHas rpynna
PucyHok 3. CpaBHMTENbHas xapakTepucTka pacnpocTpaHeHHOCTH 3aboneBaHum
paGoTHUKOB OCHOBHOI U KOHTPONBLHOM IrPyMNn No Bo3pacTam.
bornee  BbiCOKME  LMPPbI  PaclPOCTPAHEHHOCTM  MEAMLMHCKOW MOMOLLbBIO K BpayaM OCHOBHbIX Npodunei no

3aboneBaHuii B CTaplmx BO3PACTHbIX Tpynnax BroMHe
€CTECTBEHHbI, TaKk Kak KpoMme OONbLUEA CKMOHHOCTM K
O0ne3sHEHHbIM COCTOSIHUAIM U3-32 €CTECTBEHHOTO CTApPEHUs
opraHmsma, OHM oOycrnoBneHbl ewé u Oonbluei no
CPaBHEHWIO C Mpeablaylwumu rpynnamu o6pallaeMocTbio
iy cTaplwero  TpygocnocobHoro  Bospacta  3a
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noBody 0BOCTPEHNI XPOHUYECKMX 3a060NEBaHNIA.

BblpaxeHHble pasnuius npu CpaBHEHUK
pacnpoCcTpaHeHHOCT  3aboneBaHUit  OCHOBHOA U
KOHTPOIbHOM PYNn Mo OTAENbHbIM Knaccam GonesHeir B
APYrVX BO3pACTHbIX [A1ana3oHax npeacTaBneHsl B Tabnuue
9.
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Takum 0Bpasom, aHanu3 JaHHbIX MOKa3blBAET, 4ToO B
LenoMm no BCeM krnaccam bonesHen Haubonee BbICOKas
pacnpoCTpaHEHHOCTb 3aboneBaHWin OTMeYeHa B rpynnax
60-69 net — 394,3 Ha 100 paboTatoLmx, a HanMeHbLuas — B
roynne  20-29 netr — 178,9. PacnpocTpaHeHHOCTb
3aboneBaHuit cpean paboTHMKOB OCHOBHOW rpynnbl BO BCE
BO3paCTHble Nepuobl B 2,2 pasa MpeBblluana nokasatenu
4acToTbl 3a60neBaHMI B rpynne KOHTPONS.

B ofeux rpynnax wuccnegoBaHWs  BO3pacTHble
nokasaTenu pacnpoCcTpaHEHHOCTU 3abonesaHuit
paboTHMKOB ObiMM B AnanasoHe 45-48 neTt, 4Tto [aHHas
Bo3pacTHast rpynna knaccudpmumpyetcs no BO3  kak
cpegHuit  Bo3pacT. OfHaKO BbIYMCTIEHWE UHTEHCUBHBIX
nokasatenen Ha 100 pabOTHWKOB nNO3BONSET BMAETb
0OBbEKTUBHYHO KapTUHY NOBO3PACTHON PACcNPOCTPAHEHHOCTU
3aboneBaHuit paboTHMKOB.

Hanbonee BblpaXeHHble N3MEHEHUS Obinm
oBHapyxeHbl B NepBoit BO3pacTHOW noarpynne paboTHUKOB
20-29 nert, rge 4actoTa BCTpeYaeMocTu 3aboneBaHuin B
OCHOBHOW rpynne paboTHWKOB OKa3anach Bhille Hornee yem
B 4 pasa.

Crax paboTbl  OTpaxaeT  HaKOMMEHHYW  [03y
BO3ENACTBMS  (PaKTOPOB MPOWN3BOACTBEHHOM Cpedbl U
CNeacTBMEM 3TOTO MOXET ObiTb POCT HebnaronpusITHbIX
M3MEHEHU B COCTOSIHMM 300poBbst paboTatowmx. [Ans
BbISIBMIEHUS]  CBSI3M  PaCMpOCTPaHEHHOCTW  3aboneBaHuit
cpean pabounx OCHOBHOW TpynMbl CO CTaxem paboTbl Bce
paboume Bbinv pasfeneHbl Ha 3 rpynMbl B 3aBUCMMOCTHW OT
NPOAOMKUTENBHOCTM CTaXa Ha JaHHOM MPOM3BOACTBE: [0
9 net, ot 10 go 19 net u 20 u cBbiwe net. [onyyeHHble
pesynbTaThl NpeacTasneHs! B Tabnuue 10.

Tabnuua 10.
PacnpocTpaHeHHOCTbL 3aboneBaHuit cpeau pabounx OCHOBHOM rPynnbl B 3aBUCUMOCTHM OT cTaxa paboTbl (Ha 100
paboumx).
Crax
0- 9 net 10-19 net 20 net n>
Knacc 3abonesaHus no MKB-10 Ha 100 Ha 100 Ha 100 P12 P23 P13
pabotarowmx | paboTatolwmx | paboTatolmx
(n=441) (n=363) (n=269)

HekoTopble MHGEKLMOHHbIE U 2,5 1,1 1,1 14 0,9 0,2
napasuTapHble 3abonesaHus
HoBoobpasoBaHus 0,6 1,1 3,3 0,4 0,05 | 0,008
BonesHu kpoBu, KPOBETBOPHBIX 4 4,6 4 0,7 0,7 0,9
OpraHoB
BonesHn 3HOOKPUHHOW cuCTEMbI 1 35,3 39,1 49 0,2 0,01 0,001
HapylLeHe 0OMeHa BeLeCTs
BoresHi HepBHOW CUCTEMI 14,7 41,6 334 0,9 0,03 | 0,02
BonesHw rnasa 1 ero npugaTo4HOro 23,5 25,3 26 0,5 0,8 0,4
annapata
BoresHu yxa 11 COCLIEBUAHOMO 0TPOCTKA 14 17,6 21,1 0,1 0,2 0,01
BoneaHy cucTeMbl KpoBooGpaLLeHus 22 34,5 56,8 0,001 | 0,001 | 0,001
BoresHin opraHoB AblxaHus 274 18,1 19,3 0,002 |07 0,01
BoneaHn opraHoB NuLLEeBapeHust 274 33,3 40,5 0,07 0,06 | 0,001
BonesHu KoXu 1 NOAKOXKHOI KNeTyaTku 54 6,6 4 0,4 0,1 0,4
BonesHn KOCTHO-MbILLEYHON CUCTEMBI U 35,6 55,3 53,5 0,001 0,6 0,001
COEAVHUTENBHOI TKaHN
BonesHn MoYenonoBoi CUCTEMBI 17 19,2 27,8 04 0,01 | 0,001
BpoxaeHHble aHoManuu, aedopmanium 0,2 0,8 0,7 0,2 0,9 0,3
11 XPOMOCOMHbIE HapyLLEeHMs
CMMNTOMbI, NPU3HAKM, BbISBMEHHbIE 0,2 0,8 11 0,2 0,7 0,1
MpU KMUHUYECKNX 1 NIABOPaTOPHBIX
1CCNeaoBaHNAX
TpaBmbl, 0TpaBneHus u apyrue 4 44 4,8 0,8 0,8 0,6
MoCreCTBIS BO3AENCTBUS BHELLHUX
MPUYKH
Bceero 6onesHeit 233,8 303,4 346,4

Mpumeyarue: * -p <0,05 — nokazamenu, cCmMamucmUYeCcKU 3Ha4uMo OMUYarWUECs Om 2pynnbl KOHMPOJIS.

PacnpocTpaHeHHoCTb 3aboneBaHnin cpeay paboTHUKOB
B OCHOBHOW rpynne 3aBucena OT CTaxa, kak 1 0Xuaanochb,
B CTaXeBOW rpynne cBbiwe 20 feT perucTpupoBancs
Hanmboree  BbICOKMA  yPOBEHb  PacnpOCTPaHEHHOCTU
3abonesaHuit, a B rpynne craxa or 0 go 9 ner -

HaWMeHbLUMIA, OAHAaKO pa3HuLUa Okasanacb CTaTUCTU4ECKU

HEeOCTOBEPHOM.
B  paspese  othenbHbix  knaccoB  BonesHen
CYLLEeCTBEHHbIE pasnuums pacnpoCTPaHEHHOCTH

3aboneBaHunit Bbinu OBHApYXeHbl, Tak, MpU CPaBHEHWM
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nepBoW rpynnbl cO BTOPOM (cTax ao 9 net u crax 10-19
NEeT) BOCTOBEPHbIE PA3NNYMs PErUCTPUPOBANNUChL B rpynne
3aboneBaHuii  KpOBOOOpALLEHUS, MULLEBAPUTENBHON 1
KOCTHO-MbILIEYHON CUCTEM, T YPOBeHb 3aboneBaemMocTy
HapacTan C yBenu4yeHnem ctaxa paboTbl Ha MPOM3BOACTBE.
Bmecte ¢ Tem, B rpynne GonesHel OpraHOB AbiXaHus
BbISIBMIEH  CyL|eCTBEHHO Oonee  BbICOKMA  YPOBEHb
3abonesaemocTn y paboTHMKOB, Yeit cTax Hbin ot 0 go 9
neT, 4YTO0 MOXeT OblTb CBSI3aHO C HEAOCTATOYHOCTHIO
aganTauum K ycrioBuaM Tpyada B nepsble rodbl paboTbl.
CpaBHeHue pacnpoCcTpaHeHHOCTH 3aboneBaHuii BTOpOiA
rpynnbl (ctax 10-19 net) u TpeTbei rpynnbl (paboumx co
craxem 20 net u 6onee) nokasano CTaTUCTUYECKU

3HaYMMble  pasnuMuMs AN Cnegylowux  Knaccos
3aboneBaHuii;  6ONE3HU  GHOOKPUHHOW,  CepheYHo-
COCYANCTOW,  MWLEBAPUTENbHON,  KOCTHO-MbILLEYHOM,

Moyenonosoit cucteM. [ns gaHHbIX 3abonesaHuii Obina
XapaktepHa oxupaemo Bonee  BbicOKas  YacToTa
BCTPEYaeMoCTu B rpynne ¢ Haubonblwmm cTaxem. bonesHu
AbIXaTemnbHOM CUCTEMbI Bbin AOCTOBEPHO aCCOLMMPOBAHDI
co cTaxem pabotHukoB o1 0 go 9 ner.

Takum 00pasom, COrMacHo MOMyYeHHbIM  AaHHBIM
MOXHO MPELNoMnoXNTb TO, YTO CTaxX paboTbl OKasbiBaeT
3HAUMTENBHO BMUSHWE HA YacTOTY PacnpPOCTPAHEHHOCTU
3abonesaHuit cpegn  pabOTHMKOB  MPEAnpuATMN MO
onpegeneHHbIM  knaccam  3abonesaHuii:  GonesHen
SHOOKPUHHOM, CepAeYHO-COCYAUCTON, MULLEBAPUTENBHON,
KOCTHO-MbILLIEYHOMN, MOYEMONOBOM CUCTEM.

OG6cyxaeHue pe3ynbTaToB

Mo pesynbaTaMm HawMX WUCCMegoBaBHUA  Obino
BbISIBTHEHO, YTO PacrpOCTPaHEHOCTb 3aboneBaHunin cpeau
paboTHWKOB OCHOBHOW rpynnbl B 1,6 pasa npeBbiwana
nokasaTensi  KOHTPOMbHOW  rpynnbl. B cTpykType
pacnpoCTPaHEHHOCT 3ab0neBaHWn nepBeble  PaHTOBbIE
MecTa cpean pabOTHWKOB OCHOBHOW TPynMbl COCTaBUMM
OOne3HN KOCTHO-MBILLEYHON CUCTEMbI U COEAWNHUTENBHOM
TKaHMW, OONe3HN HEPBHOM CUCTEMbI, HONE3HW 3HOOKPUHHO
cucteMbl. bonesHn cnegyloWmx KnaccoB COCTaBMstoT
BeOywMe paHrM cpegn  pabOTHMKOB, BXOZALWMX B
KOHTpOMbHYKO rpynny. 34ecb Ha NepBOM MecTe CTOST
fonesHu HepBHOW CUCTEMbI, 3aTeM cregylT 60mnesHu
SHOKPUHHOM CUCTEMbI U HapyLLeHWe obMeHa 1 Ha TPETbeM
MecTe 6one3Hn cucTeMbI KPOBOOBPALLEHNS.

3a nocregHue  QecATMNETMS  UMEKTCH  NUWb
eMHNYHbIE PaboTbl N0 UCCMEAOBAHWAM HaMPaBNEHHbIX HA
n3yyeHme  3aboreBaemMocT M pacnpoCTPaHEHHOCTU
3aboneBaHuit cpean pabOTHUKOB HedpTenoObIBAKOLMX
NPELNPUSTUA W BbISBNEHNS CBA3W C MPOWBOLACTBEHHBIMU

thakTopamu.
B uccnemoBaHusiX psifa aBTOPOB YCTAHOBMEHO, YTO
paboTHMKM  0ObEKTOB  HedoTerasomobblun,  HediTe-

rasonepepabatbiBalymx npou3BoacTe GonetT B 1,5 pasa
yalle, YeM HacerneHue TpyaocnocobHOro Bo3pacTa,
npodeccloHanbHoO HecBs3aHHOe ¢ HedhTedoObIBAKLLMM
KOMMNEKCOM. B OCHOBHbIX MPOM3BOACTBEHHbLIX rpynnax
Bedyllee MeCcTo CpeaM  COMaTW4eckod  MaTomnorum
3aHMMaroT BONesHW cucTEMbl KPOBOOOPALLEHMS, OpraHoB
MULLEBAPEHUS,  ObIXaHWsl,  KOCTHO-MbILUEYHOW) W
SHOOKPWHHOM cucTemsl [1, 5].

B pabotax psiga aBTopoB 6bINO [oOKasaHo, YTO Cpeau
paboTHWKOB ~ HehTedobbIBAlOWMX — Mpeanpustin B
0cobeHHOCTN Yy OypynbLUMKOB  HE(ITSHbIX  CKBaXWH,

KOMMIEKCHbIE MPOM3BOLCTBEHHbIE (PaKTOPbI crocobeTByeT
pa3BUTUIO NPOdECCHOHanbHbIX 3abonesaHuii nepudepnyec-
KOM HEpBHOW CUCTEMbI W OMOPHO-ABUraTENbHOrO annapara:
MOSICHNYHO-KPECTLIOBbIX ~ PafUKyNUTOB,  BEreTaTMBHOMO
MONMHEBPHUTA, Mneye-nonaToyHoro nepuapTpuTa,
SMMKOHAUNNTA MIeYa, CIOXKHbIX COMETaHHbIX NOpaXeHnn [1,
5,21, 22].

PesynbTaThl HalWUX UCCNEA0OBAHWIA NO3BONSIOT OTHECTU
HekoTopble knaccol 6onesHeit Kk npogeccMoHanbHo-
0bycnoBneHHbIM, Hanpumep, - 60Ne3HN CMCTEMbI KOCTHO-
MbILIEYHON CUCTEMbI, HEPBHOW, SHAOKPUHHOW CHUCTEMBI,
yxa, KOXW. B COBOKYMHOCTW mMOMy4eHHble pesynbTarhbl
NCCNEROBaHWA  CBWOETENbCTBOBaNM O  HEraTUBHOM
BMMSHUM YCnoBMiA Tpyda Ha obuwyto 3aboneBaemocTb
paboTHMKOB  HedhTenobbIBaOLEN  MPOMBILNIEHHOCTH,
MOABEPriLMXCA  KOMMIEKCHBIM — BpeaHbIM  dhaktopam.
BpeoHble ycrmosus  Tpyaa Ha  HedhTepobbiBatoLimx
NPeanpuaTMSX OKasblBalOT BNUSHWE Ha (HOPMUPOBaHWE,
YPOBEHb W XapakTep obLyecomaTnyeckoin 3abonesaemocTm.

BbiBoab!

1. B cTpyKkType pacnpocTpaHeHHOCTM 3aboneBaHuil
paboTHukoB ocHoBHo rpynnbl AO  «OMI»  nepBble
paHroBble 3aHUMatoT 60Me3HN KOCTHO-MbILIEYHON CUCTEMBI
W COEOMHWTENbHOW TkaHW, OONME3HW HEPBHOW CUCTEMBI,
fonesHn SHOOKPUHHOM cuCTEMbI, Cpean 3abonesaHuil
KOCTHO-MbILUEYHON CUCTEMbI MpeBanupyeT BepTebporeH-
Has NaTomnoris MOSICHNYHO-KPECTLIOBOMO YPOBHS.

2. BbISiBNEHbI pasnuymns Npn CpaBHEHNW YPOBHS 00LLEN
pacnpoCTpaHeHHOCT 3ab0oNeBaHuin  COTMAcHo BO3pacTy
pabOTHWUKOB OCHOBHOW TPyNMbl: C YBENWYEHWEM BO3pacTa
YBENWYNBAETCS M YacTOTa BO3HWUKHOBEHWS XPOHMYECKMX
3abonesaHuil. Hambonbluas pacnpoCTpaHEHHOCTb
3aboneBaHuil perucTpupyeTcs B rpynnax paboTHukoB oT 50
£0 60 v ceoiwwe 60 ner.

3. PacnpocTtpaHeHHocTb  3abonesaHuit  paboyux
OCHOBHOW TPynMbl 3aBUCUT OT AMUTENBHOCTU TPYLAOBOTO
CTaxa: ee ypoBeHb Yy paboTHWKOB C BomnblMM cTaxem (OT
10 po 19 net u bonee 20 neT) okasancs BbllE, YEM
pacnpoCTpaHEHHOCTb 3aboneBaHuin pabounx ¢ MEeHbLUMM
craxem (8o 10 net) no cnegytoLymMm knaccam 3abonesaHuii
(p< 0.05): 6onesHM 3HOOKPUHHOM CUCTEMBI, YyXa U
COCLIEBMOHOMO  OTPOCTKA, CHUCTEMbI  KPOBOODpALLEHMS,
NULLEBAPEHMS, KOCTHO-MbILIEYHON CUCTEMBI.
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" HAO «MeauumHckuit yuuepcutet Cemeit»,

r. Cemen, Pecny6nuka KasaxcrtaH

% Knunuka 6onum n UHcTuTyT KapananbHown peabunutauuu, MeauumHckun ueHTp um. Kannaxa,
PexoBoT, U3paunb

Pestome

AkTyanbHOCTb. [1pMBEPXEHHOCTb OMpEdenseTcs Kak «CTeneHb, B KOTOPOW MOBELEHME YEroBeka COBMagjaeT C
pekoMeHgauuamu Bpaday. [lnoxoe cobniogeHne TepaneBTUYECKMX CXeM SBMSETCH pacnpocTpaHeHHon npobremon y
MaLMEHTOB, C XPOHMYECKMMM 3abONeBaHNSMM, BKMKOYas CUCTEMHYIO kpacHyto BonuaHky (CKB). Oto npuBognTt Kk Gonee
BbICOKVM puckam 0BoCTpeHmii 3aboneBanus, rocnuTanuaalmn 1 HebnaronpuaTHOrO NporHo3a y 60MbHbIX C BOMYAHOYHbIM
HedhpuToM. HecobntogeHne pexuma neyeHus SBnseTcs MHOroakTopHbIM Ans 60MbLUMHCTBA NALMEHTOB M BapbUpyeTes B
3aBMCUMOCTM OT HeMpefHaMepeHHbIX U NpedHaMEPEHHbIX 3aKOHOMEPHOCTEN. YPOBEHb HU3KOW MPUBEPKEHHOCTU Y
naumeHToB ¢ CKB Bapbupyet ot 3% 70 76%.

B HacToswee Bpems B Pecnybrnuke KasaxcraH (PK) He npoBogmnock MCCneaoBaHuii, M3yyatoLmux aktopsl, BInsioLLme
Ha NPUBEPXEHHOCTb K Tepanuu y BonbHbIx ¢ CKB 1 oLeHnBatoLLmMX NOCNEACTBIS HU3KOM NPUBEPKEHHOCTY.

Llenbto Halero nccnegoBanns 6bino U3yunTb BIMSHUE MEUKO-CoLManbHbIX (akTOPOB Ha MPUBEPKEHHOCTb K Tepanim
y naumeHTos ¢ CKB.

Matepuansi n MeToAbI: NPOBEAEHO MOMEPEYHOE CCREA0BaHNE CMNOLWHBIM METOAOM, BKMIOYAIOLLMM BCEX NALMEHTOB,
C 3aperncTpupoBaHHbIM gnarHozom CKB. AHamma npuBEpPXEHHOCTM K Ha3HAYEeHHOMY FNEYEHWI0 MPOBOAUNICS NPX MOMOLLM
aHKETUPOBaHMS KOPOTKOM Bepcuen Lkanbl npuBepkeHHocTM K neveHnto Morisky (MMAS-4). TMonydyeHHble OTBETHI
KnaccudpmumpoBanu Ha ABe rpynnbl: «NpUBEPXKeEHHbIE K Tepanuuy — nuua, Habpaswwe 4 6anna u «He NPUBEPXEHHbIE K
Tepanuu» — nauneHTbl, HabpasLue MeHblue 4-x 6annoB No pesyrnbTatam aHKeTUPOBaHMS.

Mpouenypa obpaboTki AaHHbIX Obina nponssegeHa B nporpamme SPSS 20.0 ana Windows. B nepsyto ouyepesb, B
HacTosLleM wuccredoBaHuu Obl OLEHeH TWM pacnpedeneHns AaHHbiX W ganee, Obino npou3BedeHO BblYUCTEHME
OnMcaTeNbHON CTaTUCTUKN KAYECTBEHHBIX U YUCTOBbIX MEPEMEHHbIX.

KauectBeHHble nepemeHHble Obinn npefcTaBneHbl B abCOMOTHbIX YMcnax M wux npoueHTax. Kputepuit xu-kBagpat
MupcoHa (x2) ncnonb3oBancs Ans OLEHKW pa3HOCTX YacToT B rpynnax. Kputuyeckoe 3HaueHWe CuMTanoch 3HauuMbIM npy p
<0,05.

PesynbTatbl uccnepoBaHusi. B xoge wccnepoBaHns Hamu Obino BbISIBMEHO, YTO CpeayM BCEX Y4aCTHMKOB
MCCNERO0BaHMUs, NPUBEPXKEHHBIMU K neveHnio no AaHHbiM MMAS-4 asnsnnce Bcero 11 (16,4%). Mpu atom 56 (83,6%)
PECMOHAEHTOB UMENN H3KY0 MPUBEPKEHHOCTb, Nepuroanyeckm, 3abbias cobniogatb HasHauYeHHOe NeyeHune, He cobropas
€ro KpaTHOCTb WM WrHOPUPYS MPWUEM B CBSI3W C Hamnunem onaceHneM nobouHbIX 3dekToB. Hu3kas npuBepkeHHOCTb
Takke Obina cneynduyHa Ans nuu, ¢ 6onee HU3KUM ypoBHEM 0Opa3oBaHms, Gornee HU3KUM LOXOAOM, CTapLUAM BO3PacTOM
W AnuUTenbHBIM QUCNaHCEPHBIM HabniogeHeM y peBMaTonora.

3akntoyeHue. AHanu3 nOMyYeHHbIX B XOAE€ WCCNEedoBaHUS [OaHHbIX CBUOETENbCTBYET O BbICOKOM aKTyanbHOCTH
npobnembl  HW3KOW npuBepkeHHocTW naumeHToB ¢ CKB Kk Tepanum. Heobxogumo nposegeHue pecnybnnkaHCKux
nccneaoBaHmii M pa3paboTka nporpamm NPOUNAKTUKKA HN3KON NPUBEPKEHHOCTM K Tepanun 3aboneBaHuil COeaMHUTENBHOM
TkaHu. OdppekTMBHbIE Mepbl OOLYECTBEHHOrO 3APABOOXPAHEHWUS AOIMKHbI ObiTb MPEANPUHATHI Ha  MOKANbHOM U
rOCyapCTBEHHOM YPOBHE.

Knroyeebie cnosa: CucmemHasi KpacHasi 80MYaHKa, NPUBEPKEHHOCMb, OpaaHu3auus MeOUUUHCKOU noMowu,
ducnaHcepusayus, peabunumayus.
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Abstract
FACTORS INFLUENCE ADHERENCE TO THERAPY IN PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS

Yeldos A. Khamitov1,

Zaituna A. Khismetova 1,

Maiya V. Goremykina 1, https://orcid.org/0000-0003-1686-528X
Guliash A. Tanysheva, http://orcid.org/0000-0002-9074-6302
Arkady - Avi Kotlyar 2, https://orcid.org/0000-0002-5070-0000

1 «Semey Medical University» NJSC,

Semey city, Republic of Kazakhstan

2The Outpatient Pain Clinic and Institute of Cardiac Rehabilitation, of Kaplan Medical Center,
Rehovot, Israel

Background. Adherence is defined as “the degree to which a person’s behavior meets a doctor's recommendation”.
Poor adherence to therapeutic regimens is a common problem in patients with chronic diseases, including systemic lupus
erythematosus (SLE). This leads to a higher risk of disease, hospitalization and poor prognosis in patients with lupus
nephritis. Non-compliance with the treatment regimen is multifactorial for most patients and varies depending on unintended
and intentional patterns. The level of low adherence of patients with SLE varies from 3% to 76%.

Currently, no studies are being conducted in the Republic of Kazakhstan (RK), factors affecting adherence to treatment
of patients with SLE are being studied, and the consequences of low adherence are being evaluated.

The aim of our study was to study the effect of medical and social factors on adherence to therapy in patients with SLE.

Materials and methods. The continuous method, including all patients with a registered diagnosis of SLE. Moriski
Treatment Adherence Scale (MMAS-4). The answers received are classified into two groups: “adherents of therapy” -
persons who scored 4 points and “non-adherents of therapy” - patients who scored less than 4 points according to the results
of the survey. The data processing procedure was performed in SPSS 20.0 for Windows. As a result, the analysis of the
described statistics of qualitative and numerical results was carried out. Qualitative variables were presented in absolute
numbers and their percentages. The Pearson chi-square test (x2) was used to evaluate the difference in the groups. The
critical value was considered significant at p <0.05.

The results of the study. According to MMAS-4, only 11 participants (16.4%). At the same time, 56 (83.6%) of
respondents have a low commitment, periodically forgetting to follow the prescribed treatment, not observing its brevity or
ignoring the reception with dangerous side effects. Low adherence was also specific for people with low income, older age,
and long-term follow-up at a rheumatologist.

Conclusion. The research results indicate the high relevance of the problems of low adherence of patients with SLE to
therapy. It is necessary to conduct national research and develop programs to prevent low adherence to the treatment of
connective tissue diseases. Effective public health measures must be taken at the local and state level.

Keywords: systemic lupus erythematosus, adherence, organization of medical care, medical examination, rehabilitation.

Tywningeme
XXYMUENIK Kbi3biN XXErIMEH NALMEHTTEPAEI TEPAMUAHDbI
¥CTAHYFA OCEP ETETIH ®AKTOPJIAP

Enpgoc A. Xamuros1,

3antyHa A. Xucmerosal,

Mamnsa B. FopembikuHal, https://orcid.org/0000-0003-1686-528X
Fynbaw A. Tanusiwesal, http://orcid.org/0000-0002-9074-6302
Apxapun-Aeu Kotnsap?2, https:/lorcid.org/0000-0002-5070-0000
1 KeAK «Cemeit MeguLMHanNbIK YHUBEPCUTETI»,

Cewmeit K., KasakctaH Pecnybnukachi;

2 AybIpCbIHY KIIMHUKAChI XaHe Kapavanabl oHanTy, KannaH atbiHg. MeauuunHanbik opTanslik,
PexoBoT, U3paunb.

©3ekTiniri. YCTaHy «afamHblH MiHE3-KyIKbIHbIH, AOpirepdiH, HYCKaymnbiFblHa COWKeC KEeNeTiH Aopexeci» peTiHae
aHbIKTanagpl. TepanesTik pexumaepai yctaHbay cosbinmarsl aypynapbl 6ap HaykacTapaa, OHbIH illiHOe XyMeni Kbi3bin
xerini - (OKKOK) koca anfaHga xui kesgeceTiH npobnema 6onbin Tabbinagbl. Byn aypydbiH LWMENeHiCy KayniHiH,
KOFapblnayblHa, roCnuTanu3aLpsiFa XoHe Kbli3bll Xeri HedpuTiMeH aybipaTblH HaykacTapga 60rmkaMHbIH, HalwapraybliHa
okenepi. Emgey pexvumiH cakramay KenTereH nauueHTTep YLiH ken daktopnbl 6onbin Tabbinagsl xaHe xocnapnaHbaraH
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XOHe KacakaHa xyeninikke GainanbicTbl e3repeai. XKKXK-MeH aybipaTbiH HayKacTapa TOMEH YCTaHbIM AeHreri 3% -gaH
76% -Fa feiiH e3repeqi.

Kasipri yakbitta KasakcraH Pecnybnukaceinga (KP) XKXK-meH aybipaThiH HayKacTapaarbl TepanusiHbl YCTaHyFa acep
eTeTiH (hakTopnapabl 3epTTENTIH XBHe TOMEH YCTaHyabIH canfapbiH 6aranainTbiH 3epTTeYNEep XYprisinreH XoK.

BisgiH 3epteTygiH makcatbl KKK —MeH HaykacTappafbl TepanusHbl YCTaHyFa — MeQuUUMHanbIK — omneyMeTTik
chakTopnapgablH acep eTyiH 3epaeney 6ongpb!.

Matepuangap meH apictep: XIKXK auarHosel 6ap Gapnblk nauueHTTEpai KOCKaHAa, Y3AiKCi3 opicneH kenpeHeH
3epTTey xyprisingi. benrinenren emai yctanyasl Tangay Morisky (MMAS-4) empenyre 6eiiMainik WKkanacbiHbiH, KbiCKa
HycKkacbl 6ap cayanHamanap kemeriMeH Xyprisingi. AnbiHFaH ayanTap eki TOnKa XiKTengi: «TepanusiHbiH YCTaHbiMaapy -
4 Dann XuHaraH afampap XoHe «TepanusFa OeiliMm emec» - cayanHama HoTwxenepi OoMbiHWwa 4 GangaH TemeH
empenywwinep. Jepektepai eHaey npoueaypackl Windows ywiH SPSS 20.0 xyieciHgoe opbiHanmsl. EH angbiMeH, ocbl
3epTTeyde ManiMeTTepdi Tapaty Typi 6aranaHbin, api kapai cananblk XoHe CaHAblK aiHbIMasnbinapablH, cunaTTamanbik
cTatucTukacel ecentengi. Cananblk aiHbiManbinap abconoTTi caHOapMeH XoHe onapAblH Naibi3gapbiMEH YCbIHbINADI.
MvpcoH xu-kBagpat kputepunepi (x2) TonTap apacbiHOarbl XWinikTep apacbiHAaFbl albipMalLbINbIKTEl Oaranay YLwiH
kongaHbingsl. Kputukansik MaH p <0.05 kesiHae MaHbi3abl 60nbin caHangbl.

3eptTeynep HaTxenepi. 3eptTey bapbicbiHaa 6i3beH 6apnbik KaTbicywbinapabiH, Tek 11 (16,4%) MMAS-4 nepekTepi
BoiibIHILA emaeyai YCTaHaTbIHAbIFBIH aHbIKTaablK. COHbIMEH KaTap, pecroHaeHTTepaiH 56 (83,6%) miHaeTTeMenepi TOMeH,
keseHginikneH, 6enrineHreH empeydi YMbITbin, OHbIH, kebetoiH Oaikamail, xaHama ocepnepheH KOpblKKaHAbIKTaH
kabbingayabl enemeni. TemeH geHren Ginimi, TabbiCbl TOMeEH, Xacbl YIKEH XOHE PeBMaTomOrTblH Y3aK MepsiMai
Bakpinaybl 6ap agampapra fa ToH 6ongp!.

KopbITbiHAbI. 3eptTey bapbicbiHga anbiHFaH manimeTTepai Tangay XKXK 6Gap HaykactapgblH Tepanusra a3
Geitimainiri MaceneciHiH, xorFapbl ©3ekTiniriH kepceteai. [JoHekep TiHAEPIHIH aypynapbiH emaeydiH TeMeH AeHreliHiH
anfbiH any YWiH YNTTbIK 3epTTeynep Xyprisy xoHe bargapnamanap xacay KaxeT. [eHcaynblK cakraygblH TUiMai
Luapanapbl XeprinikTi )koHe MeMNeKeTTiK AeHrenae KabblnaaHybl Kepex.

Heziszi ces3dep: XKeninik Kbidbin Xeei, ycmaHbiM, MeOUUUHanNbIK Kemexkmi ylbimoacmbipy, OucnaHcepusayus,
OHanmy.
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BBeaeHue

MpUBEPKEHHOCTb K NEYeHuo  umeeT  Gonbluoe
3HayeHne Ans KOHTPONS neveHust u ero 3hdheKkTUBHOCTY
Mpu OCTPbIX U XpOHWYeckux 3aboneBaHusx. [axe B
pasBUTLIX CTpaHax MPUBEPXKEHHOCTb K  ANMUTENbHOM
Tepanun y NaUMeHTOB C XPOHWYECKMMM 3aboneBaHWsMM
COCTaBINSAET B CpeAHeM Tonbko 50% [12].

Mpu cucTemHom kpacHom BonyaHke (CKB) B HacTosiLiee
BPEMS WMEKTCS BecbMa MNpOTMBOPEYMBLIE AaHHbIE O
hakTopax, CBA3AHHBIX C MPUBEPKEHHOCTLIO K NeYeHunto [4,
10].

Mo [aHHBIM McCnefoBaHWIA NPUBEPKEHHOCTb 3aBUCUT
OT MHOTUX XapaKTepUCTUK rPynmbl HaceneHuns (3THuYeckas
MPUHAANEXHOCTb, COLMANbHO-3KOHOMUYECKME  (haKTOophl,
CMCTeMa 3[PaBOOXPaHEHWs B CTpPaHe MNpOXWBAHWUA) U
BbIBpaHHOrO ~ MeToa  OUEHKM  MPUBEPXEHHOCTY.
[leTepmMuHaHTamMm, O KOTOpbIX YacTo coobujatoT B paboTax
Mo M3YyYeHW0 AaHHOK npobrnembl, SBNSOTCA Aenpeccus
[11, 8, 9, 1.], onaceHuss 6ONBLHOMO OTHOCUTENBHO MOBOYHBIX
achchekToB nekapcts [6, 3, 11, 5], bonee HM3KUIA ypoOBEHD
obpasoBanns [1, 6], konuuectBa nekapcte [9, 1),

KOrHWUTUBHbIE PYHKLMM [5], B3aWMOOTHOLIEHNS NaLMeHTa 1
Bpaya, BKMKYalOWWe [OBepue,  KOMMYHMKaLMM U
noBegeHue npuss3aHHocTH [3, 2].

B HacToswwee Bpems B Pecnybnuke KasaxctaH (PK) He

NPOBOAMNOCH  WCCNELOBAHWA,  U3yyaloWnx  akTopl,
BMMSIOLLME HA MPUBEPKEHHOCTb K Tepanuu y BomnbHbIX C
CKB " OLEHMBAOLLMX nocrneacTems HU3KON
MPUBEPXKEHHOCTH.

Llenbto Hawero uccnenosanus 6610 U3yunTb BAMSHUE
MeauMKO-coLmanbHblX  (PakTopoB Ha MPUBEPKEHHOCTb K
Tepanuu y nauuenTos ¢ CKB.

Matepuanbl n metogbl. Hamu 6bino npoBeneHo
rnonepeyHoe  WCCMEAOBaHWE  CTMOLWHbIM  METOAOM,
BKIMIOYAIOWMM BCEX MaLMEHTOB, C 3aperncTpupoBaHHbIM
pmarHosom CKB B nepuog ¢ sHBaps 2018 no aekabpb 2018
roga. [MauueHtsl  Obimm  oTOGpaHbl M3 4ucna
3apErnCTpUPOBaHHbIX  HA  [WCMaHCEPHOM  yyeTe Y
peBmMaTosnoros ropoga Cemeit.

AHanuM3 NpUBEPXXEHHOCTM K HA3HAYEHHOMY IIEYEHWIO
NPOBOAWMICS MPWU  MOMOWM  AHKETUPOBAHMS  KOPOTKOM
Bepcuel LUkanbl NPUBEPXKEHHOCTW K nedveHuto Morisky
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(MMAS-4). TMony4yeHHble OTBETbI KnaccuuumpoBamu Ha
[Be Tpynnbl: «MPUBEPXEHHbIE K Tepanuu» — Iuua,
HabpaBLve 4 Ganna 1 «He NPUBEPXEHHbIE K Tepanuny —
nauueHTsl, HabpaBlwue MeHbwe 4-x 6annos no
pesynbTaTam aHKeTMpoBaHus [14].

dakTopamu pucka, BRMSIOLMMK Ha MPUBEPKEHHOCTH
Oblny NpPUHATLI MEANKO-COLMANbHbIE XapaKTepPUCTUKM: MO,
BO3pacT, ypoBeHb 00pa3oBaHWs, A0X0H, ANUTENbHOCTL
LVUCNAHCEepHOro yyeTa y Bpaya peBMaToniora, MHAEKC
opraHHblx  moBpexgeHun  (The  Systemic  Lupus
Erythematosus International Collaborating Clinics — SLICC)
M aKTMBHOCTW  3aboneBaHus  (Systemic  Lupus
Erythematosus Disease Activity Index — SLEDAI).

Cmamucmuyeckull aHanus

Mpouenypa 0bpaboTkn AaHHbIX Bblna npousBeneHa B
nporpamme SPSS 20.0 ans Windows. B nepByto ovepess,
B HacToslWeMm uccrepgoBaHuMM  Obim  OUEHEH  Tvn
pacrpefeneHnst JaHHbIX M panee, Obino npowsBegeHo
BbIYMCIIEHWE OMUCATENbHOM CTATUCTUKM Ka4YeCTBEHHbIX U

UMCMOBbIX NEPEeMEHHbIX.  KayecTBeHHble MepemMeHHble
Obinu  npeactaBneHbl B abCOMIOTHBIX 4YMCnmax M UX
npoueHTtax. Kputepuin  xu-kagpat  lupcoHa  (x2)

NCMONb30BaNCa Ans OLEHKM PasHOCTW YacToT B rpynnax.
KpuTiyeckoe 3HaueHne cuntanoch 3HaunmbiM npm p <0,05.
Omuka

yyactvem. MNpoTokon nccnegoBanus Obin 3aperncTpupoBaH
Ha YpOBHE MECTHOr0 KOMUTETa Mo 3TUKE HekoMMepyeckoro
akunoHepHoro oblectBa  «MeauUMHCKAIA  yHUBEPCUTET
Cemeit», npotokon Ne7 ot 30.05.2017 roaa.

Xapakmepucmuka nonynsyuu

ObLast xapaKkTepucTika Y4aCTHMKOB MCCIEA0BaHMS
npeactaeneHa B Tabrmue 1. Bcero B wnccregosaHve
NPUHAMO yyactue 67 yenosek. /13 Hux 66 (98,5%) xeHLmH
n 1 (1,5%) myxunHa. CpegHuin Bospact (£CO) yyacTHukoB
coctaBun 39,2 (£12 nert). [lpoUeHTHOe COOTHOLLEHME
kasaxoB W pycckux coctasuno 86,6% (58) u 13,4% (9)
cooTBeTcTBEHHO.  CTpykTypa  ypoBHS  0OpasoBaHus
coctasuna 20,9% (14) ¢ HE3aKOHYEHHbIM  BbICLUMM
obpasosaHnem, 35,8% co cpeoHum, 25,4% co cpepHe-
cneuuansHeiM 1 avwb 17,9% ¢ BeicwmuM 0Bpa3oBaHueM.
Mo paHHBIM KOMMTETA MO CTAaTUCTWKE HALMOHAMbHOM
aKoHomukn PK — 83 TbicAuM TeHre COOTBETCTBYET
meauaHHo  3apabotHon nnate B PK B 2017
(https:/finbusiness.kz/ru/news/kazahstan-na-podeme-
kazahstancy-v-recessiiigallery-2), npu 9TOM B Hawwen
rpynne wuccnepoBanus 92,5% umenu [0Xoa MeHblue
YKa3aHHOTO pacyeTHoro mnokasatenss u 7,5% Bbiwe
yKkasaHHOM Uudpbl. BospacT Ha nosBNeHWs nepBbiX
cumnTomoB 3abonesanus coctasun 3011 nert. Mpn atom
89,6% (60) Haxogunuck Ha gucnaHcepHoMm yyeTe bonee 1-

Bce YYaCTHUKM nccnenoBaHms nognucann 1o roga u 10,4% (7) umenm cTatyc BnepBble BbisBNEHHOMO
[00poBONbHOE  MHGOPMMPOBAHHOE — cornacke  neped  3aboneBaHus.
Tabnuya 1.

Hemorpaduyeckasn xapakrepucTuka rpynnbi uccnegoBaHus, n=67.

XapaKTepucTuku A6C.u. %

Mon YKeHckuin 66 98,5%
Myskckon 1 1,5%
Bcero 67 100,0%

HaumoHansHocTb Kazaxu 58 86,6%
Pycckue 9 13,4%

Bospacrt, cpegHeetCTaHgapTHOE OTKMOHEHME 39112 net

O6pasoBaHue He3sakoH4eHHoe cpefHee 14 20,9%
CpepHee 24 35,8%
CpepHecneyupnansHoe 17 25,4%
Bbicwee 12 17,9%

[Jloxop MeHee 83 Thicay TeHre* 62 92,5%
Bonee 83 Thicay TeHre* 5 7,5%

CraTyc aMcnaHcepHoro yyeTta y peBmartonora Brepsble BbigBNEHHbIN (MeHee 1 roga) 7 10,4%
3apeructpupoBaH Ha [] yyeTe Gonee 1 roga 60 89,6%

Bospact Ha nosBneHns nepsbix cumnTomoB | 30+11 neT

3aboneBaHus, cpefHee+CcTaHgapPTHOE OTKIIOHEHWE

* MpumevaHue — 83 mbicsyu meHze coomeemcmgyem meduaHHoU 3apabomHol nname 6 PK e 2017 eody (Halyk
Finance, Komumem no cmamucmuke HayuoHansHol skoHoMuku PK, 2017 2.) [https://inbusiness.kz/ru/news/kazahstan-

na-podeme-kazahstancy-v-recessiitgallery-2]

Pe3ynbTaTbl MccneaoBaHuUA

B xope uccnegoBaHns Hamn ObiNo BbISBMEHO, YTO
cpeau Bcel MonynAunn BGONbHbIX NMPUBEPXKEHHBIMU K
neyeHmto no paHHbim MMAS-4 asnanuce Bcero 11
(16,4%).

Mpu aTom Bonbluas YacTb, COOTBETCTBEHHO 56 (83,6%)
UMena HU3KYK MPUBEPXKEHHOCTb, nepuoanyeckn 3abbizas
ynoTpebnsaTb Ha3HayeHHoe neyeHue, He cobniogas ero
KPaTHOCTb MIM UTHOPUPYS MPUEM B CBSA3WN C HanMumeMm
onaceHuem noboyHbIx acpekTos (Tabnuua 4).

Mo AaHHBIM OLEHKN BIUSIHUS PA3NNYHBIX MEANLMHCKMX
M coumanbHbIX (hakTOPOB Ha MPUBEPXXEHHOCTb K Tepanuu
CKB BbisiBneHbI cneaytoLe 0cobeHHOCT!.

Tabnuya 2. MpuBepkeHHocTb Kk Tepanun CKB B
3aBUCUMOCTM OT Nnona.

MMAS-4 Abc.u. %

[puBEPXKEHDI 11 16,4%
He npuBepxeHsbl 56 83,6%
Bcero 67 100,0%
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OpI/lFI/IHaJILH])Ie HCCJICI0BAHUA

Tak reHAepHoe pacnpefeneHne MpUBEPXEHHOCTH K
neyveHuio npeactaeneHo B Tabrnuue 3. XKeHwmHbl Bbinu
pacnpegeneHsl cnegyrowmm obpasom: 11 (16,7%) KeHLuH
Obinn  npuBepxeHbl K neveHmo u 55 (83,3%) He

npueepxeHbl  (x2=0,199, Cr.ce.=1, p=0,655). OpguH
MyX4MHa, NPeaCTaBNEHHBIA B UCCNELOBAHNM, NO AaHHbIM
OLeHKM ¢ nomolybio onpocHuka MMAS-4 okasancs Takke
He NPUBEPXEHHbIM K TEpanuu.

Tabnuya 3.
MpuBepxeHHOCTb K Tepanun CKB B 3aBUCHMOCTYM OT nona.
MMon MMAS-4 X2 D.f. p-oLeHKa
[MpuBEPXEHDI He npuBepxeHbl
Abc.u. % Abc.u. %
YKeHckuin 11 16,70% 55 83,30% 0,199 1 0,655
Myxckon 0 0,00% 1 100,00%

BospactHas  cTpaTudmkaums  npeacTaBneHHas B Tak camas monogas Bo3pactHas ctpata 10-19 net Ha
Tabnuue 4 nokasana Hanmuuve BbIpaxeHHoW ctatuyeckon  750% (3) Obina  npeacTaBneHa  MPUBEPKEHHBIMM
B3aMMOCBSI3W  Mexay  BO3paCTOM M YpOBHEM  nauueHTamu, npu 3tom bonblwas yacte — 76,9% (10) B
NPMBEPXKEHHOCTM K Tepanuu: 4em B3pocnee Obiru  B3pocron rpynne 50-59 net 6bina npefctaBneHa He

Y4acTHWUKM, TEM MeHee BblpaxeHa Bbina NpuBEepKEeHHOCTb,
x2=12,712, Ct.cB.=5, p=0,026.

NPUBEPXKEHHbIMU K NTEYEHWNIO NAaLUEHTaMU.

Tabnuya 4.
MpuBepxeHHoCTb K Tepanuu CKB B 3aBUCUMOCTH OT BO3pacTa.
BospacTHas MMAS-4 X2 D.f. p-OLieHKa
rpynna [NpuBEpXKeEHDI He npuBepxeHbl
Abc.u. % Abc.u. %
10-19 3 75,00% 1 25,00% 12,712 5 0,026
20-29 2 16,70% 10 83,30%
30-39 2 11,10% 16 88,90%
40-49 1 5,30% 18 94,70%
50-59 3 23,10% 10 76,90%
60 n > 0 0,00% 1 100,00%
Mo gaHHBIM OLEHKM BAMSHNS YPOBHA 00pas3oBaHns HA  YPOBHEM MPUBEPKEHHOCTW K nedenuto  (x2=30,010,

npuBepkeHHocTb  k  Tepanuu  CKB  nony4eHbl
yb6eauTenbHble aHHble O B3aMMOCBS3N MEXOY YPOBHEM
0bpa3oBaHUsl M MPUBEPXKEHHOCTbIO: Goree  BbICOKWNA
ypoBeHb 06pa3oBaHus Obin cBs3aH C 6onee BbICOKMM

Cr.ce.=1, p=0,000). OpHako CTOMT OTMETUTb, 4TO B
rpynne npuBepxeHHbIX k Tepanuu CKB He okasanocb
NauuWeHToB, Kak C BbicluMM o06pasoBaHMeM, Tak U C
He3aKOHYeHHbIM cpeaHnm (Tabmuua 5).

Tabnuya 5.
MpuBepxeHHOCTb K Tepanum CKB B 3aBMCMMOCTU OT YPOBHS 00pa3oBaHus.
YpoBeHb 06pa3oBaHust MMAS-4 X2 D.f. p-OLieHKa
[puBepPXEHbI He npuBepxeHsbl
Abc.u. % Abc.u. %
He3sakoH4eHHOe cpeaHee 0 0,0% 14 25,0% 30,010 3 0,000
CpegHee 1 9,1% 23 41,1%
CpepHecneypnansHoe 10 90,9% 7 12,5%
Bbiclee 0 0,0% 12 21,4%
C  TOYKM  3peHMss  aHanu3a  B3aMMOCBSI3W B [Pynne He MPUBEPKEHHbIX, AaHHas KaTeropus

npusepxeHHocTM k Tepanuu CKB u yposHs poxoaa
MosyyeHbl CreayLme aaHHble: B rpynne npuBepxeHHbIX
81,8% (9) umenu goxopn meHee 83 ThicAY TeHre, TOrAa Kak

coctaBuna 94,6% (53) obcnegoBaHHbIX, ¥2=30,010,
Cr.ce.=1, p=0,000 (Tabnuua 6).

Tabnuya 6.
MpuBepxeHHOCTb K Tepanuu CKB B 3aBUCUMOCTU OT YPOBHSA AOX0AA.
YpoBeHb goxoaa MMAS-4 X2 D.f. p-OLeHKa
[puBepxeHbI He npuBepxeHbl
Abc.u. % Abe.u. %
MeHee 83 Thicay TeHre" 9 81,8% 53 94,6% 30,010 1 0,000
Boree 83 ThicsY TeHre* 2 18,2% 3 54%
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Cpean mpuBepXeHHbIX K nedvennto 72,7% (8) Gbinn
3aperncTpupoBaHbl Ha aucnacHepHoMm yyete bonee 1 roga,
Takas xe CUTyauus B rpynne He NpUBEPXEHHbIX: GonbLias

yacTb obcrnenoBaHHbIX 92,9% (52) Bbina
3aperucTpupoBaHa B Ha [] yueTe 6onee 1 roga, x2=3,982,
Cr.ce.=1, p=0,046 (Tabruua 7).

Tabnuya 7.

MpuBepxeHHocTb K Tepanuu CKB B 3aBucUMoOcCTH OT cTaTyca [] yyeTa y peBmMaTonora.
Cratyc [ yuetay MMAS-4 X2 D.f. p-OLieHKa
peBMatonora [MpuBEpPXEHbI He npuBepxeHb!

Abc.u. % Abc.u. %
3apeructpupoBaH Ha [l 3 27,3% 4 7,1% 3,982 1 0,046
yyeTe meHee 1 roga
3aperucTpuposaH Ha [1 8 72,7% 52 92,9%
yyete Goneel roga

Mo AaHHbIM aHamM3a NMPUBEPKEHHOCTU K MEYEHWNO C
TOuKM 3peHus nHaekca SLICC pasnuunit He BbisiBNEHO: 0be

npeactaenexsbl Ha 100% wHaekcom SLICC =1 u > 6annos,
€CTb nopaxeHus (Tabmmua 8).

PYNNbl  «MPUBEPXEHBI» W «HE  MPUBEPXEHbI»
Tabnuya 8.

MpuBepxeHHOCTL K Tepanuu CKB B 3aBucumocT ot Haekca SLICC.

WHpexe SLICC MMAS-4 X2 Df. p-

[MpuBepxeHb! He npuBepxeHbl OLieHKa
Abc.u. % Abc.u. %

Het nopaxenus, SLICC =0 0,0% 0 0,0% - - -

Ectb nopaxenus, SLICC =1 | 11 100,0% 56 100,0%

1 > 6annos

Mpu 3TOM npuBepxeHHocTb Kk Tepanuu CKB B
3asucumoctu ot nHaekca SLEDAI nokasana yto Gonbluas
yactb obownx rpynn 100% (11) npusepxeHHbix 1 98,2% (55)

nmena ypoeHb hHaekca SLEDAI =>4, x2=0,199, Cr.cB.=1,
p=0,655 (Tabnuua 9).

Tabnuya 9.
MpuBepxeHHocTb K Tepanuu CKB B 3aBucumocTtu ot uHagekca SLEDAL
Wupekc SLEDAI MMAS-4 X2 D.f. p-OLieHKa
[puBepXeEHbI He npuBepkeHbl
Abc.u. % Abc.u. %
SLEDAI <4 0,0% 1 1,8% 0,199 1 0,655
SLEDAI =>4 11 100,0% 55 98,2%
O6cyxaeHue CamMOMEHDIKMEHTY  NeKapCTBEHHbIMA  CPeAcTBaMn W
lMoXM3HEHHas NeKapcTBEHHas Tepanust SBNSIETCA  KOHTPOMKO 3aboneBaHus) M MCWUXOMOTUYECKAE MOAXOZbl,
HEOTLEMSIEMbIM  KOMMOHEHTOM ~ FIEYEHUS  XPOHUYECKUX  YCWNWBAIOWME  BKIIOYEHUE TepaneBTUYECKUX Mep B

CUCTEMHBbIX 3a00M€BaHWIA, 1 OTCYTCTBME NPUBEPKEHHOCTY K
Hel ABnseTcs 6onbLon Npobremor BOCTKEHUS XOPOLLEro
KayecTBa XM3HWU NaLMeHTa W JOCTUKEHWS KOHTPOMs Hap
3abonesaHnem. MeTa-aHanua 21 uccnegoBanus (46 847
nauMeHTOB) nokasan, uYTO MauueHTbl C  HU3KOM
NPUBEPKEHHOCTBIO MMENW B [Ba pasa bonee BbICOKYHO
CMEPTHOCTb MO CPaBHEHWKO C MauueHTamMu C XOpoLuen
NPUBEPXKEHHOCTBID.  [PUBEPXKEHHOCTL  NEYEeHUI0  Takke
Obina cBsi3aHa C  ynyyweHWem obLWero CocTosiHuA
300poBbS
[https://www.ncbi.nlm.nih.gov/pubmed/16790458].
MeaukameHTO3Has Tepanus CKB  sBnsetcs
WHOWBUOYaNU3MPOBaHHbIM,  CMOXHBIM,  ANUTENbHbIM,
VMEIOLMM OBLUMPHbIA PEXUM [03MPOBaHMS MPOLLECCOM.
Mpn 3TOM, npouecc NeyeHuss OObIYHO M3MEHsIeTCs CO
BPEMEHEM B COOTBETCTBUM C KaAbIM 3MM3040M aKTUBHOIO
3abonesaHus. Huskoe cobriofgeHne npUBEPKEHHOCTU K
MegukameHTosHon Tepamum B CKB  cBsisaHo ¢
YBENMYEHNEM CMEpTHOCTM, UTO Takke MNpUBOAUT K
3Ha4NTENBHOMY 3KOHOMUYECKOMY BpemeHu [15].
KntoueBbIMM MepaMi N0 MOBLILLIEHMIO MPUBEPXKEHHOCTM
MoryT ObiTb 0BGpasoBaTenbHble (KOHCYNMbTMPOBaHWE NO

NOBCEAHEBHYIO XW3Hb NavueHTa [7].

B oueHke npuMBEpPXEHHOCTW K MeAMKaMeHTO3HON
Tepanun HeT «30M0TOr0 CTaHgapTta». B psge pabot no
W3y4yeHUi0 NPUBEPKEHHOCTW K Tepanuu W OLEHKe ee
BNMAHUA Ha ucxoabl 3abonesanus CKB pekoMeHaoBanoch
NCMOMb30BaTh  8-3MEMEHTHYK0  LKany MPUBEPXKEHHOCTM
nekapcTeeHHbIM npenapatam Mopucku puHa (Morisky
Medication Adherence Scales — MMAS-8) [9].

Mo panHbIM nccnepoBanust N. Costedoat-Chalumeau n
c0aBT., 2013 [4] yacToTa HecobntoAeHUs NPUBEPKEHHOCTM
k Tepanuu y naumeHToB ¢ CKB BapbupyeT oT 3% Ao 76%.
[lBa wuccnegoBaHus nokasanu, 4TO  Heompedensemas
KOHLIEHTpaLus rmapokcuxnopoxmHa B kposu (HCQ) moxert
ObITb NMpOCTbIM, OBBLEKTMBHLIM U HAZEXHBIM MapKEPOM
HecobniogeHnst MpuBEPKEHHOCTM Y nauneHToB ¢ CKB.
PaHHee BbISIBIIEHME HecobniogeHus MOXET
npensiTCTBOBaTb HenpaBWIbHON WHTepnpeTaumm
KMWHUYECKON  KapTuHbl  GOMesHW, Korda HapylueHue
MNPUBEPXKEHHOCTA MOXET WMUTUPOBATb HU3KWA OTBET Ha
Tepanuio [15].

lMo pesynbTatam uccnegosaHua X. Xie u coasT., 2018
BounLero 140 naumentoB ¢ CKB pacnpocTpaHeHHOCTb
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OTCYTCTBWSI MPUBEPXEHHOCTW K Tepanuu coctasuna 75%.
Takve hakTopbl, Kak Hu3koe 0Opa3oBaHWe, Ccenbeckas
pesvaeHumus, 6e34eTHOCTb, OrpaHUYeHHoe MNOHUMaHue
WHCTPYKUMA NO  MpUMEHEHMIo, nobouYHble  AheKThI,
HEYOOBMETBOPEHHOCTb  NIEYEHMEM UM YNYYLIEHWEM
hu3nyeckoro 34opoBbst ObiMW CBSA3aHbI C MOBBILIEHHBIM
prCKoM HecobnoaeHust Tepanum [16].

HepaBHuin cuctematuyeckuin  0630p, NOCBALLEHHBIN
OLLeHKe NPUBEPXKEHHOCTM K NEKAapCTBEHHOW Tepanuu cpeau
naumeHtoB ¢ CKB nokasanm, uyto Gormee MOMOBWHBI
NauuMeHTOB ee He cobnrogatot [4].

Mo panHbiM uccnegosanus Oliveira-Santos n coasT.,
(2011) 6bino BoisBneHo, yto 13,8% nauweHtoB ¢ CKB
npekpaTunu MpuUHUMaTL NEKapCTBO, NOTOMY YTO 3TO
3aCTaBnsAno WX uyBcTBoBaTb Ccebs  xyxe. [aHHble
pe3ynbTaThl OTPaXaloT TO, YTO NaUWEHT He 3HaeT, Kak
MpaBuWIbHO CMPaBMsTLCA C AUCKOMEOPTOM, BbI3BAHHBIM
ynotpebnennem  nekapcts, M Ana  obneryeHus
puckomdopTa,  nevyeHue  nmpekpawaetca.  [loatomy,
YNyyLas HaBblKK CAMOMEHIKMEHTa, NOBOYHbIE APPEKTHI,
BO3MOXHO HECKOMbKO HMBENMPOBATh, YTO B CBOK O4Yepesdb
CMOXeT YMeHbLUMTb HecoOmioAeHne npuema nekapcrB y
naumeHToB ¢ CKB. 310 MHeHWe Takke NOATBEPXKAEHO Npu
APYIMX XPOHMYECKMX cocTosHNax [13].

3akntoyeHune

Taknum 00pa3om, aHanW3 MONYYEHHbIX B  X04e
NCCNEeLOBaHNS AaHHbIX CBWAETENbCTBYET O BbICOKO
akTyanbHOCTW  NpoOnemMbl  HW3KOA  NPUBEPXEHHOCTU
naunentoB ¢ CKB k tepanuu. Heobxogumo nposeaeHune
pecnybnukaHckux — uccnegoBaHMi W paspaboTka
nporpamMM NPOGUNaKTUKM HWU3KOA NPUBEPKEHHOCTU K
Tepanuu  3aboneBaHui  COELMHWUTENbHOW  TKaHW.
O dekTuBHBIE Mepbl 0OLLECTBEHHOTO 3APaBOOXPaHEHUS
[OMMKHbl  ObITb  NPeanpuHATbl  Ha  NOKaNbHOM U
rocyAapCTBEHHOM YPOBHE.
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Abstract

Introduction: Primary biliary cholangitis (PBC), formerly primary biliary cirrhosis, is a rare progressive cholestatic liver
disease, whose hallmark features include a persistently elevated alkaline phosphatase level, presence of anti-mitochondrial
antibodies (AMA) and characteristic histology. For 30 yearsursodeoxycholic acid (UDCA), a bile acid, has been the only
available therapeutic agent. PBC is associated with the development of end-stage liver disease, increased morbidity and
mortality. UDCA has been shown to improve serum biochemistries, histology and delay the need for liver transplantation.
The clinical issue is that approximately 25%-40% of patients do not respond to this standard therapy. In recent years, many
trials have investigated alternative and adjunctive treatments.In way of the search for a safe and effective treatment for PBC
mares milk acquires high potential in terms of affecting one of the links in the pathogenesis of PBC by modeling the
composition of the intestinal microbiome. The intestinal microbiome plays an important role in the pathogenesis of PBC by
regulating bile acid metabolism and immune responses.

The aim of the study - to evaluate the effect of a complex protein-amino acid and vitamin product (mares milk) on the
indicators of markers of intrahepatic cholestasis in patients with PBC (primary endpoint).

Material and methods of the study. From September 2018 to the present time, an interventional non-randomised
clinical trial (identifier NCT03665519) has been conducted in National Scientific Medical Center and currently, 23 patients
have completed the study. Inclusion criteria: Patients with verified diagnosis of PBC, aged 18 to 75 years. Exclusion criteria:
alcohol and/or drug dependence, presence of liver cirrhosis class C based on Child Pugh classification, allergic reaction to
dairy products, pesence of mental diseases, severe concomitant pathology, regnancy and/or lactation, lactose intolerance.
Participants from experimental (main) group were administered a supplement (sublimated mare milk 40 g/day) for 3 months
accompanied with standard UDCA therapy (dosage of 15/kg/day). PBC patients from control group were administered only
UDCA therapy (dosage of 15/kg/day). Markers of intrahepatic cholestasis were evaluated: gamma-glutamyltranspeptidase
(GGT) and alkaline phosphatase (ALP) at the beginning of the study and after 3 months in patients of both groups.

Comparison of the dynamics between the groups was carried out in the context of visits using the one-way analysis of
variance based on the Fisher criterion and the non-parametric Kruskal-Wallis test.

The level of statistical significance in the comparative analysis was adopted at 0.95 (a = 0.95). It means the expected
level of reliability, statistical significance, at which the null hypothesis of the absence of statistical differences in the
comparative analysis is rejected, should be less than 0.05 (p <0.05).

The results of the study. In patients of the main group, the level of ALP was significantly reduced to 6,72 + 0,632
compared with the observation in the control group (9,30 + 1,553). Comparing the dynamic level of GGTP in patients of the
main group, this indicator was significantly reduced to 3.88 + 0.611 compared with the control group (5.53 £ 0.770). The
study showed a significant decrease in the main markers of intrahepatic cholestasis in patients with complex protein-protein
and vitamin product (mare's milk).

The conclusion: The study showed a significant decrease in the main markers of intrahepatic cholestasis in patients
after taking complex protein-amino acid and vitamin product (mares milk). Thus, the use of mares milk is an effective addition
to the standard therapy of PBC.

Key words: primary biliary cholangitis, cholestasis, microbiome, mares milk.
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AkTyanbHOCTb. [1epBiyHbIN BunnapHbiii xonanruT (MBX), M3BECTHLIN paHee Kak NepBUYHbI BUNMAaPHBINA LMPpPo3 - 3TO
peakoe Mporpeccupylollee xonectatnyeckoe 3aboneBaHue neyveHu, OTAMYMTENbHBIMU MPU3HAKaMWU KOTOPOro SBASIHOTCS
MOBbILIEHHbBIA YPOBEHb LIENOYHON dhocdaTtasbl, 0BHApyKEHNE aHTUMMTOXOHAPUanbHbIX aHTuTen (AMA) n xapakTepHas
rvctonormyeckas kaptuHa. B tevenne noutn 30 net ypcopesokcuxonesas kucnota (YOXK), ABnsetcs eQuHCTBEHHBIM
LOCTYMHbIM TepaneBTUYeCckUM cpeacTeoM. [NBX cBs3aH C pasBuTUEM TEPMUHANBHOW CTaguu 3aboneBaHust NeyeHn
(umpposa), MOBbILEHHOW 3ab0NEBaEMOCTbI0 M CMEPTHOCTBI. bbino nokasaHo, yto YOXK ynydwaer 6uoxumnyeckue
nokasaTeni, MMCTONOrMYECKyo KapTUHY W 3adepkuBaeT HeobxoaMMoCTb TpaHennaHTaumy nevenHn. KnnHnieckas npobnema
3aKkniyaeTcs B TOM, 4To npubnuautensHo 25-40% nauneHTOB He pearvpylT Ha cTaHaapTHyto Tepanuio YOXK. B
nocneaHue rogbl BO MHOTMX UCCNEAO0BaHNSAX Bbin UCCNEA0BaHbI anbTePHATUBHBIE U JOMOMHUTENbHbIE METOAbI NeveHus. B
cBeTe nowucka Ge3onacHoro 1 A eKTUBHOMO METOAA NeYeHs KoBbIbE MOMNOKO NpUoBPEeTaeT BbICOKWIA MOTEHLMAN B NaHe
BO3AENCTBMS Ha OQHO M3 3BeHbeB natoreHesa [BX nyTem MOAENUPOBaHMS KOMMO3NLMM KWLLIEYHOrO MuKpobuoma.
MwukpoBuom KulleyHuKa urpaeT BaxHylo pornb B aTuonatoreHese [BX nytem perynupoBaHusi meTabonmama XemyHblx
KNCNOT M UMMYHHBIX peaKLuit.

Llenb AaHHOro MccnemgoBaHUs: OLEHNTL BINSIHUE KOMMEKCHOTO 6EMKOBO-aMUHOKWCTIOTHOMO 1 BUTAMMHHOTO NpOLyKTa
(koBblNbero Monoka) Ha nokasaTeny MapkepoB BHYTPUMEYEHOYHOTO xonecTada y 6ombHbiIx ¢ MBX.

Matepuanbl U meToabl uccnegoBaHus: ¢ ceHTabps 2018 roga no HacTosiee Bpemst Ha Gase HauwoHamnbHOro
Hay4YHOro MEAMLMHCKOrO LieHTpa MPOBOAMTCSA 9KCMEPUMEHTamNbHOE HepaHAOMU3MPOBAHHOE KMMHWYECKOE WCCrefoBaHue
(clinicaltrials.gov identifier NCT03665519), Kputepusimm BkmtoueHuss Obinm BospacT oT 18 net, Hannuue
BepucuumMpoBaHHoro auarHosa [BX, cormacue Ha yvacte B uccriefoBaHuM. KpuTepun WUCKMIOYEHWS: ankoronbHas W
HapKoTUYeCcKas 3aBWCUMOCTb, Hanuuue uuppo3a nedveHu knacc C no Yanng-Mblo, HanuuMe U3BECTHOM anneprum Ha
MOMOYHble MPOAYKTHI, MCUXMYeckne 3aboneBaHusi, Tskenas COMyTCTylLWas natonorus, 6epeMeHHOCTb M/unu nakTauus,
HenepeHoCHMOCTb NMakTo3bl. B HacTosee Bpems 3aBepumnm uccnefosaque 23 nauueHta (14 — 3 0CHOBHOW rpynnbl, 9 —
13 KOHTPOMbHOI rpynmbl). OCHOBHYI rpynny cocTaBunu 14 4enoBek, NaUUeHTbI 3TOW rpynMbl B AONONHEHWE K CTaHOAPTHOM
Tepanun (npenapatbl YPCOAE30KCUXONEBOM KUCMOTbI) B TeYeHWe 3 MecsueB ynoTpebnsnu 6enkoBO-aMUHOKUCIOTHbIA U
BMTaMMWHHbIA NPOJYKT (CybnmmmMpoBaHHOe KobbINbe MOMOKO, pas3BefeHHoe B Boge) B Ao3e 40 r B CyTKM. B KOHTPOMbHYHO
rpynny BOLUNW 9 YenoBeK, Y4aCTHUKM STOM Ipynnbl NoMnyyany ToNbKo ctaHaapTHyto Tepanuto MNBX. OueHnBanucs Mapkepbl
BHYTPUNEYEHOYHOTO XOmnecTasa; ramma-rniotamuntpaHenentugasa (MTTM) u wenoyHas doccatasa (L) B Havane
ncernegoBaHms 1 yepe3s 3 mecsua y nauueHToB obeux rpynn.

CpaBHeHMe AMHAMUKN Mexay rpynnamu MpoBOAUNOCH B KOHTEKCTE BWU3WTOB C MCMONb30BaHWEM OBHOCTOPOHHEro
AMCNEPCUOHHOrO aHann3a Ha 0CHoBe KpuTtepus duilepa U HenapameTpuyeckoro kputepust Kpyckana-Yonnuca.

YpoBeHb CTaTUCTUYECKOM 3HAYMMOCTW B CPaBHWUTENbHOM aHanuse 6bin npuHAT Ha yposHe 0,95 (a = 0,95). 370
03HayaeT, YTO OXMAAEMbIii YPOBEHb [OCTOBEPHOCTH, CTAaTUCTMYECKOW 3HAYMMOCTM, MpU KOTOPOM OTBEpPraeTcs Hyresas
rMnoTesa 06 OTCYTCTBUM CTATUCTUYECKUX Pa3ninyuii B CpaBHUTENBHOM aHanuae, gomkeH 6biTb meree 0,05 (p < 0,05).

Pe3ynbTaThbl uccnepoBaHma: y NaLUWeHTOB OCHOBHOM rpynnbl ypoBeHb LLU® Bbin gocToBepHO CHIkeH Ao 6,72 + 0,632
Nno CpaBHEHWIO C HabnoaeHneM B koHTponbHoi rpynne (9,30 £ 1,553). CpaBHuBas auHamuky yposHs [TTI1, y naumeHToB
OCHOBHOW TpyNMbl AaHHbI NokasaTenb 6bin 4OCTOBEpHO CHUXeH Ao 3,88 + 0,611 no cpaBHeHMto ¢ rpynnoii koHTpons (5,53
+ 0,770). WccneposaHue nokasarno [OCTOBEPHOE CHWKEHME OCHOBHbIX MapKepoB BHYTPUMEYEHOYHOrO Xonecrasa Y
naLm1eHTOoB Ha (hOHE MpuUema KOMMEKCHOro 6enKoBO-aMUHOKUCIIOTHOO 1 BUTAMUHHOTO MPOAYKTa (KOBbINbE MOIIOKO).

BbiBoabl: Takum 00pasom, npumeHeHue CybrMMMpOBAHHOTO KOOBIMBETO MONIOKa MOXET CTaTbh 3PPEKTUBHBIM
MHoroo6eLLaloLmMM JONONHEHNEM K cTaHLapTHoOM Tepanim MBX.

Knioueenle cnosa: NepsuUYHbIL XeN4HbIl XornaHaum, xonecmas, MUKpOﬁUOM, K0Ob b€ MOOKO.

111


https://orcid.org/0000-0002-2632-6717
https://orcid.org/0000-0003-4226-3741
https://orcid.org/0000-0002-1414-8618
https://orcid.org/0000-0002-0581-6231
https://orcid.org/0000-0003-4455-3427

Original article Science & Healthcare, 2019 (Vol. 21) 5

Tyvingeme
BIPIHWINIK BUNTUAPIJIbI XONMAHTMTKE WANAObIKKAH
HAYKACTAPAObLIH NPOTEMH-AMMH KblllKblN11bl BUTAMUH ©HIMI
(CAYMAN) KONAAHYAOAFbl MHTPATENATUKAIDBIK XOJIECTA3
MAPKEPNEPIHIH AMUHAMMUKACDI

Mansa C. XKymabaesa 1, https://orcid.org/0000-0002-2632-6717
Fynsmupa C. Jocaraesa 1, https://orcid.org/0000-0003-4226-3741
Fanma M. WanmapaaHoBa 1, https://orcid.org/0000-0002-1414-8618
JNapuca B. KoauHa 1, https:/lorcid.org/0000-0002-0581-6231
Bukrop B. Tkaues 2, https://orcid.org/0000-0003-4455-3427

1 AK «¥NTTbIK FbIIbIMU MeAULMHATbIK OpTanbIKy,
Hyp-CynTaH K., KasakctaH Pecnybnukachbil;

lwki aypynap nponeaesTuka kadeapachl,
KeAK «ActaHa MeauuuHanbIK yHUBEpPCUTETI»,
Hyp-CynTaH K., KazakctaH Pecnybnukachbil.

©3exTiniri. bypbiH Gactanksl Gunuapnbl uMppos petiHge benrini GipiHWinik Gunuapnel xonaHrT afsaga CinTinik
cochatasa feHreiiHiH KorFapbinaybl, aHTUMUTOXOHAPUANbIK aHTuaeHenepdi (AMA) aHbIKTanybl, COHOAl — aK Colikec
TUCTONOTUSNBIK KOpiHICNEH epekLueneHeTiH GayblpablH CUpPEK NMPOrpeccuBTi XonecTaTukanblK aypybl 6onbin Tabbinagbl. 30
XKbIIFA XYbIK yakbiT GOMbI YpCOAEOKCUKON KbIWKbIMbl  XamFbli3 KON eTiMai emaik areHT Bonbin kengi. BipiHwinik
Ounnuapnbl xonaHruT Gayblp aypybiHbIH (LMPPO3), caTbinbl aypyablH XeHe eniMHiH, XofapbinaybiMeH OainaHbICTbI.
Ypcomeokeun  KbllKbIMbl  OMOXMMUSINBIK  MapameTpnepai,  TUCTOMOTMsANbIK  KepiHiCTi  xakcapTbin,  Gaybip
TpaHCNNaHTaUMSChIHbIH, KAXeTTinirH KelwikTipeTiHi kepceTinai. KnuHukanbik Macene - HaykacTapablH wamameH 25-40% -
blHA YPCOAEKCUN KbILWKbIMBIMEH 3KYPridineTiH CTaHgapTTel Tepanus acepi bonmangbl. COHFbl Xblngapbl kenTereH
3eptTeynep Ganama xoHe KOCbIMWA TepanusHbl 3epTTedi. EmaeyniH kayincia xoHe TwiMai oAiciH i3gecTipy kesiHae
caymanMeH emaey iLuek MUKPOBMOMbIHBIH, KypamblH MOAENbAEY apKbinbl BipiHLINiK Bunnarapnbl XonaHmT natoreHesiHaeri
GainaHbicTapablH, bipiHe acep eTy TypFbICbiHAH YIKeH aneyeTtke ue Bonagpl. ek MUKPOBUOMBI ©T KbILKbINAAPbIHbIH,
MeTabonuami MeH WMMYHOBIK peakuusnapgbl peTTel oTbipbin, GipiHWinik GunnMapnbl XonaHruT — 3TMonaToreHesiHae
MaHpI3abl pen atkapagbl.

3epTTeyaiH Makcatbl: Kypaeni akybi3-aMuH KbILKbITbl MEH BUTAMMHAIK ©HIMHIH (cayman) GipiHwinik Bunnuapnbl
XOMaHMMTNEH ayblpaTblH HayKacTapAarbl baybIpiLlinik xonecTasablH KepceTKiluTepiHE acepiH baFanay.

3epTTey maTepuangapbl MeH agictepi: KnuHukanslk ceiHak (clinicaltrials.gov identifier NCT03665519) 2018 xbingbiH
KbIpKyWeriHeH Kasipri yakbiTka AeliH ¥ATTbIK FbibiMU MEAULMHANBIK OpTarnblK Herisinge xyprisingi, 3eptreyre 18 xacka
TOMFaH 3epTTey luapTTapbIMEH TOMbIK TaHbIChIN, pyKcaTTama anbiHFaH Haykactap ipiktenin anbiigbl. LWbiFapy
KpuTEpUiANepi: ankoronere xaHe eciptkire Tayenginik, Child-Pugh caiikec C TobbiHgafbl 6aybip LMppo3bIHbIH, Gonybl, CYT
oHimaepiHe Genrini anneprus, NcuxukanblK aypy, ayblp NaTonorus, XYKTMK XoHe |/ Hemece nakTauus, naktosara
Te3beywinik. Kasipri yakeitta 23 Haykac 3epTTeyai asktadbl (Herisri TontaH 14, 6akbinay TobbiHaH 9). Herisri Ton 14
ajamMHaH Typgbl, OCbl TOMTbIH NAUMEHTTEpi CTaHAapTThl TepanusgaH Gacka (YpCOZEeOKCMN KbIWKbINbiHA apHarfaH
npenapattap) 3 an 6ombl kyHiHe 40 r f03afa akybl3-aMUH KbILLKbIMbl MEH BUTaMUHAI ©HiMEi (cybnumauusnanFaH cayman, )
TYTbiHAbI. Bakbinay To6bl 9 agamHaH Typabl, OCbl TOMTbIH KaTbICyWbinapbl Tek GipiHWinik Bunmapnbl XONaHrMT YLUiH
CTaHOapTTbl TepanusHbl angbl. XKypekiwinik xonectasablH, 6enrinepi 6aranaHabl: raMma-rnytamuntpascnentugasa (GGTP)
X8He cinTini docchatasa (ALP) 3epTTey backinaa xaHe 3 anpaH KeiH exi TONTbIH, HayKacTapbl.

TonTap apacblHgarbl OUHaMUKaHbl CanbICTbipy duilep CbiHarbl XoHe napameTpni emec Kpyckan-Yonnuc CbiHarbl
HerisiHae AucnepcusiHbl Bip kakTbl Tangayabl KonAaHa oTbipbin GipHeLle kenyrnep yakblTbiHAA Xyprisingi.

CanbicTblpManbl Tangayfa cratucTuKanblk Mamblgbinbik genredi 0,95 (o = 0.95) pewnreninge xabbingaHgbl. byn
canbICThIpManbl aHanuage CTaTUCTUKaNbIK albipMaLLbINbIKTap XOK AereH 6omkam GonraH CeHIMAINIKTIH, CTaTUCTUKAbIK
ManbI3gbinbik gerreri 0,05-teH (p < 0.05) kem 6onybl kepek aerexai bingipei.

3epTTey HOTWXeNepi: Heri3ri TonTarbl HaykacTtap (6,72 + 0,632) cintini dochatasa geHreniH 6akpinay TobbIHOAFbI
HoTWxenepMeH canbicTbipranaa (9.30 £ 1.553) enayip TemeHgeni. [T geHreniHiH MHAMUKAChIH canbICTbIpa OTbIpbIM,
Heri3ri TonTafFbl emgenywinepge 6yn kepceTkiw Gakbinay TobbiMeH (5.53 + 0.770) canbicThipranaa 3,88 + 0,611 geitiHe
asangbl. 3epTTey KYPAENi aKybl3-aMuH KbILKbINAbl BUTAMUHAIK ©HiM (cayman) Gap emaenywinepge iwinik xonecrasabiH,
Heriari KepCeTKiLITEPIHIH anTapnbiKTal TOMEHAEreHiH KOpCeTTi.

KopbITbiHAbI: CoHbIMEH, CybnMMUpneHreH caymangbl Kongady OipiHwinik Gunnuapnbl XonaHruTTiH CTaHAapTThbl
TepanusicbiHa TWIMAI XeHe nepcnekTMBanbl KocbiMLIA eMaey agici bona anagsbl.

Heziz2i ce3dep: bipiHwinik 6unuapbi XonaxHaum, xonecmas, MUKpobuom, caymar.
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Background

Primary biliary cholangitis (PBC), formerly primary
biliary cirrhosis, is a rare progressive cholestatic liver
disease, whose hallmark features include a persistently
elevated alkaline phosphatase level, presence of
anti-mitochondrial antibodies (AMA) and characteristic
histology. The prevalence of PBC in different countries
varies and ranges from 40 to 400 cases of the disease per
1 million people; the highest values are recorded in northern
Europe. Over the past decade, in some western regions,
the prevalence of PBC has increased to 1 case per 700
people, a similar trend is observed in Kazakhstan.In the
structure of mortality from cirrhosis of the liver of all types,
the proportion of PBC is approximately 2% [1, 6, 7].

The results of studies carried out in the last 30 years
made it possible to distinguish two main aspects of the
etiology and pathogenesis of PBC - a genetic predisposition
and trigger environmental factors [2,8].

Due to the lack of etiotropic therapy for PBC, the only
justified pathogenetic treatment from the point of view of
evidence-based medicine is the long-term, almost lifetime
use of ursodeoxycholic acid. Treatment of patients with
PBC with immunosuppressive drugs is ineffective or
insufficiently effective.Taking the fact into consideration,
that PBC is a slowly progressing disease, this ultimately
leads to the need for liver transplantation [1, 3, 4].

However, liver transplantation is available only to a
small percentage of patients due to the widespread
deficiency of donor organs and the high cost of the
procedure itself, the risk of complications associated with
major surgery.

Despite improved survival with standard therapy, about
30% of patients with PBC show a lack of response to
therapy and a poor prognosis. Orientation to the
relationship between the exchange of bile acids and
intestinal microbiome offers new perspectives for the
treatment of PBC [5].

In way of the search for a safe and effective treatment
for PBC mares milk acquires high potential in terms of
affecting one of the links in the pathogenesis of PBC by
modeling the composition of the intestinal microbiome. The
intestinal microbiome plays an important role in the
pathogenesis of PBC by regulating bile acid metabolism
and immune responses.

The aim. To evaluate the effect of a complex protein-
amino acid and vitamin product (mares milk) on the
indicators of markers of intrahepatic cholestasis in patients
with PBC.

Material and methods of the study.

From September 2018 to the present time, an
interventional non-randomised clinical trial (clinicaltrials.gov
identifier NCT03665519) has been conducted at the
National Scientific Medical Center and currently, 23 patients
with PBC have completed the study. All patients were
recruited from the outpatient clinic of National Scientific
Medical Center.

Inclusion criteria: Patients with verified diagnosis of
PBC, aged 18 to 75 years. The diagnosis of PBC was
based on the following three criteria:

1. biochemical evidence of cholestasis (elevation of
alkaline phosphatase (ALP) in serum);

2. a positive test for AMA,;

3. a liver biopsy with histological evidence of non-
suppurative destructive cholangitis and destruction of
interlobular bile ducts. Patients who met at least two of the
three criteria were included in the study.

Exclusion criteria: alcohol and/or drug dependence,
presence of liver cirrhosis class C based on Child Pugh
classification, allergic reaction to dairy products, pesence of
mental diseases, severe concomitant pathology, regnancy
and/or lactation, lactose intolerance.

All patients voluntarily participated in the study,
informed consent was signed. The protocol of this study
was reviewed and approved by the Local Bioethics
Commission. National Scientific Medical Center, Nur-Sultan
city, Republic of Kazakhstan. Protocol Ne051/CT-29.

The age of the patients ranged from 22 to 55 years, the
average age was 46.1. The participants are divided into 2
groups. The main group consisted of 14 people; in addition
to standard therapy (ursodeoxycholic acid UCDA 15
mg/kg), patients in this group consumed a protein-amino
acid and vitamin product (freeze-dried sublimated mares
milk, diluted in water) at a dose of 40 g per day during 3
months.

The control group included 9 people; participants in this
group received only standard therapy for PBC
(ursodeoxychalic acid UCDA 15 mg/kg). Participants from
both groups underwent analysis before and after 3 months.
Markers of intrahepatic cholestasis were evaluated:
gamma-glutamyltranspeptidase  (GGT) and  alkaline
phosphatase (ALP) at the beginning of the study and after 3
months in patients of both groups.

Data processing and research were carried out using
analysis of variance based on the Fisher criterion - the F-
criterion, and the nonparametric method using the Kruskal-
Wallis criterion. The statistical significance of the intragroup
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dynamics in the groups of patients — the control and the
main, from the time factor — the visit number of patient
visits was evaluated.

The level of statistical significance in the comparative
analysis was adopted at 0.95 (a = 0.95). It means the
expected level of reliability, statistical significance, at which
the null hypothesis of the absence of statistical differences
in the comparative analysis is rejected, should be less than
0.05 (p <0.05).

Processing was carried out using software products:

+ MicrosoftExcel spreadsheet editor for generating
tabular data and primary processing of materials,
calculating descriptive statistics;

+ specialized software StatSoftSTATISTICAforWindows
version 6.1 for conducting in-depth statistical analysis,
group comparison, building histograms and span diagrams
of medium and median.

« Comparison of the dynamics between the groups was
carried out in the context of visits using the one-way
analysis of variance based on the Fisher criterion - the F-
criterion and the non-parametric Kruskal-Wallis test.

The results of the study

In patients of the main group, the level of alkaline
phosphatase was significantly reduced to 6.72 + 0.632
compared with the observation in the control group (9.30
* 1.553). Comparing the dynamics of the GGT level, in
the patients of the main group, this indicator was
significantly reduced to 3.88 + 0.611 compared with the
control group (5.53 £ 0.770). Thus, in the main group
compared with the control group, a statistically significant
dynamics was observed in the studied laboratory
indicators of cholestasis.

Below are tables with descriptive statistics (Tables 1-5).

Table 1.
Descriptive statistics for the main group, visit number 1.
Ne | Indicator | n | Average + standard error | Standard deviation C°"f'g‘;[,‘/°e Interval fo:gl)\ﬂ;/(:lum Median
= 0
1 GGT 14 5,98 + 1,056 4,479 3,755 8,210 4,32
2 ALP 14 8,20 + 0,858 3,638 6,389 10,008 6,81
Table 2.
Descriptive statistics for the core group, visit number 2.
Ne | Indicator | n | Average + standard error | Standard deviation Conﬂgggcelnterval fo:ls\)/I;;ilum Median
= 0
1 GGT 14 3,88 + 0,611 2,287 2,557 5,199 343
2 ALP 14 6,72 + 0,632 2,363 5,357 8,086 6,48
Table 3.
Descriptive statistics for the control group, visit number 1.
Ne | Indicator | n Average + standard error | Standard deviation Conﬂgg;ce Interval fo:gl)\il_ﬁ/dmm Median
= 0 0
1 GGT 9 6,22 + 0,803 3,408 4,527 7,917 5,56
2 ALP 9 8,95 + 1,147 4,866 6,532 11,371 7,77
Table 4.
Descriptive statistics for the control group, visit number 2.
Ne | Indicator | n Average + standard error | Standard deviation Conflgggce el foigl\gc:/dlum Median
a 0 0
1 GGT 9 5,53 £ 0,770 2,309 3,752 7,301 6,35
2 ALP 9 9,30 + 1,553 4,660 5,721 12,884 7,56
Table 5.

A summary table of the results of the assessment of the visit dynamics between the main and control groups using
the Kruskal-Wallis test and the Fisher dispersion test (F-test).

Indicator | Ne visits | Degrees of freedom | Kruskal-Walllis test p Degrees of freedom F-test p
Visit 1 (1;36) 0,4414 0,5064 (1;34) 0,0327 0,8575
GGT |Visit 2 (1;23) 2,8929 0,0890 (1;21) 2,8260 0,1076
ALP  |Visit 1 (1;36) 0,1001 0,7517 (1;34) 0,2763 0,6025
Visit 2 (1;23) 2,0992 0,1474 (1;21) 3,113 0,0923

As can be seen from figures No. 1, 2 in the main group
there was a significant decrease in cholestasis indicators -
GGT, ALP.

Discussion

The studied biochemical markers - ALP and GGT - are
early markers of cholestasis for establishing the diagnosis
of PBC, and are also the main validated indicators for
assessing the effectiveness of UDCA therapy and

stratifying the risk of disease progression. There are
various criteria for evaluating the response to UDCA
(Paris, Barcelona, msterdam, Toronto, etc.), but this was
not part of the research objectives [4]. Initially, patients
with PBC at various stages of the disease (from early to
advanced fibrosis) participated in the main and control
groups, most of the patients took UDCA preparations for
more than 2 years.
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Figure 1. Diagram of the range of means in the
context of visits for the GGT indicator
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Figure 2. Diagram of the range of average in the
context of visits for the indicator ALP.

Group: Control Group

The study showed a significant decrease in the main
markers of intrahepatic cholestasis of ALP and GGT in
patients of the main group while taking a complex protein-
amino acid and vitamin product (mares milk) as compared
with the control group.

In this case, a decrease in cholestasis can be caused
not only by the choleretic and cholekinetic effects of the
studied product (sublimated mares milk), but also by its
indirect effect on the metabolism of bile acids through the
intestinal microbiome, exerting a pre- and probiotic effect.
According to preliminary data, the majority of patients in the
main group who had signs of a constipation syndrome on
the background of PBC showed stool normalization, which
also influenced an improvement in the quality of life,
however, the study of the influence of mares milk on
microbiome continues in the framework of this clinical trial.

It is known that pruritus is also one of the main clinical
indicators of cholestasis, much worsening the quality of life.
This indicator was evaluated on an appropriate scale, but it
should be remembered that pruritus is very difficult for an
objective assessment. A detailed analysis of the mares milk
influence on the intensity of itching (pruritus) and changes
in the quality of life is beyond the scope of this study and
will be the subject of study in future reports of this ongoing
clinical trial (NCT03665519).

During the study, none of the patients in the main group
showed any adverse effects while taking the product, and
there was no deterioration in the condition and rapid
progression (decompensation) of the PBC.

This clinical trial of using mares milk in PBC patients is
conducted for the first time in Kazakhstan.

The conclusion. The biochemical response in the form
of improved indicators of cholestasis markers (ALP and
GGT) is the most validated tool for assessing the
effectiveness of treatment of PBC. The study showed a
significant decrease in the main markers of intrahepatic
cholestasis in patients after taking complex protein-amino
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Abstract

Originally D-penicillamine (D-PA) was used due to its potential benefits in the treatment of neonatal hyperbilirubinemia
caused by hemolytic diseases in newborn infants or immaturity of the liver enzyme uridine 5'-diphospho-
glucuronosyltransferase (UDP-glucuronosyltransferase). In that period, the prevalence of retinopathy of prematurity (ROP) in
infants who received treatment with D-PA. Later, studies were performed by different institutes in Poland, Hungary, the USA,
Mexico, and India. Short or long-term use of the medication didn’t seem to have caused toxicity or intolerance, even D-PA in
the newborn period was given in higher doses compared with the doses used in adult patients. Several bilirubin-induced
neurologic dysfunctions in the infants, including ROP and autism spectrum disorder, are possibly caused by metal
accumulation, unconjugated bilirubin (UCB), as well as UCB-copper complexes in sensitive regions of the central nervous
system. Apparently, neonatal hemolysis of red blood cells leads to an unphysiological release of copper and iron from the
cells, which pass the blood-brain-barrier (BBB) via the bloodstream. Also, reactive oxygen species contributing to an
increased BBB permeability, which creates a dangerous vicious circle in the neonatal brain. In this paper, we present two
cases of neonatal hyperbilirubinemia, which indicate the potential neuroprotective effects of D-PA.

Key words: D-penicillamine; copper; bilirubin; neurologic dysfunction; retinopathy prematurity; autism.
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HEUPOMPOTEKTOPHbIE 3®®EKTbI A - NTEHULUMJIAMUHA
B HEOHATAJNIbHOM NEPUOAE

Lajos Lakatos1*, Jan Aaseth23, Maryam Dadar4, Geir Bjorklunds*
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3 MepBbI MockoBCckuil rocyaapcTBEeHHbIN MeAULMHCKUI yHUBepcuTteT um. .M. CeueHoBa (YHuBepcurtet

um. CeveHoBa), MockBa, Poccus;

* HayuHo-uccnenoBaTeNnbLCKUit MHCTUTYT BaKLMHBI U CbIBOPOTKM Pa3u, OpraHusaums

CeNbCKOXO3ANCTBEHHbIX MCCNeaoBaHU, 06pa3oBaHus U pacnpocTpaHeHus 3HaHun (AREEOQ), Kapapx,

UpaH;

® CoBeT N0 NUTaTeNbHOI U 3KONOrUYECKOI MeaNLMHE (CONEM), r. Mo n PaHa, HopBerus.

D-nenmumnnammud (D-PA) u3HavanbHO Hallen npumeHeHwe Gnarogapsi ero MoTeHUManbHbIM NpeuMyLiecTBaM B
neveHun unepomnuMpybuHeMUM HOBOPOXOEHHBIX, BbI3BAHHOM TEMONUTUYECKMMU 3aB0NEBaHUAMM UNU  HE3PEMNOCThIO
thepMeHTa neyveHn ypuouH-5'-gudocdo-rnokypoHosuntpaHcdepassl (UDP-rniokypoHosunTpaHcdepassl). B ToT nepuog
Obina ycTaHoBMeHa MOBbILIEHHAs PACMPOCTPAHEHHOCTb pETUHOMaTUMM HepoHoweHHbix (ROP) y peTed, nmomyyasLumx
nevenne D-PA. MosgHee vccnenoBaHus NMpOBOAMMNCH pasnuyHbIMU MHCTUTYTaMu B Monbwe, BeHrpum, CLUA, Mekcuke u
WHoum. KpaTkoBpeMeHHOE MnM ASINTENbHOe WCMONb30BaHWE Mpenaparta, No-BUAMMOMY, HE Bbi3biBanO TOKCUYHOCTA UIK
HenepeHocumocTtn, D-PA B nepuog HOBOPOXAEHHOCTM Aaxe AaBarv B Bonee BbICOKMX 403aX MO CPABHEHMIO C A03amy,
NMPUMEHsSIEMbIMI Y B3pOCHbIX NaLUMeHTOB. HekoTopble Bbi3BaHHbIE BUMMPYOMHOM HEBPOMOrMYeckue ANChYHKLMM Y AeTe,
Bkniovas ROP  u paccTpoiictBa  ayTUCTMYECKOrO  CMEKTpa, BO3MOXHO, Bbl3BaHbl  HAKOMMEHWEM  METarros,
HEKOHBIOTMPOBAHHLIM  GunpybuHom (UCB), a Takke UCB komnnekcamm ¢ Medbtd B YyBCTBUTENbHbIX 0OnacTsix
LieHTparnbHON HepBHON CUCTEMBI. [10-BUAMMOMY, HEOHATambHbIN FeMONU3 3PUTPOLIMTOB NPUBOAMUT K HE(U3NONOrMYECKoMy
BbIZENEHWNI0 MEM U Xemne3a U3 KNEeTOK, KOTopble MPOXOAAT Yepes rematosHuedanuyeckuin 6apbep (F3b) Yepes KPOBOTOK.
Kpome TOro, akTmBHble (hOpMbI KWUCTOpoZa CrocoBCTBYIOT YBENWYEHMIO MpoHMuaemoctn OB, 4To co3gaeT omacHbIi
MOPOYHBIA KPYr B MO3re HOBOPOXAEHHbIX. B 9ToW craTbe Mbl npeactaBnseM ABa crnyyas runepbunupybuHemum
HOBOPOXZEHHbIX, KOTOPbIE YKa3blBaOT Ha NOTEHLMANbHbIE HENPONPOTEKTUBHbIE 3dhdhekTbl D-PA.

Knroyeebie cnoea: D-neHuyunnamud;, meOb; 6unnmupybuH; Hegponoauyeckass OUCEYHKUUS;, pemuHonamusi
HOBOPOXOEHHbIX; aymusm.
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D-nenuumnnamun (D-PA) 6acTankbiga remonutikanbik aypynap Hemece bayblp ypuauH-5'-audocdo-rniokypoHocun
TpaHcepasa (UDP-rniokypoHocun — TpaHcdepasackl) (hepMEHTTEpiHIH, reMonuTUKanblK — aypynapiaH —TyblHAaFaH
HeoHaTangdbl rUNepounMpyoMHeEMUsIHBI eMAeyaeri  bIKTUMan apTbiKWbINbIKTapbiHa OainaHbICThl  KonaaHeingsl. Con
keseHge D-PA emiH kabbingaraH wana TyraH Gananapga petuHonatusiHbi, (POM) ken Tapanybl aHbiKTangsl. KediHipek
3eptTey Monbwa, BeHrpusa, AKLL, Mekcuka xaHe YHAiCTaH4aFbl SpTypni MHCTUTYTTapMeH Xyprisingi. MpenapatTbl Kbicka
MepsiMai Hemece y3aK Mep3iMAi KongaHy, YbITTbIIbIKTEI Hemece Tesbeywinikti Tygbipmagsl, D-PA TinTi epecek
emaenywinepae KonaabinFaH fo3anapMeH CanbiCTbipFaHaa HeoHaTanbAbl Ke3eHAe XoFapbipak aosanapaa ga Oepingi.
bananappaarbl GuNMpyOUHHEH TybiHOAFaH Keiibip HeBponorusnbIK AMCHYHKUMANAP, OHbIH, iwiHae ROP Koca anfaHaa xoaHe
ayTMaM CnekTpiHiH Oy3binbicTapbl, MeTanngapabl XuHakraymeH, 6annanbaraH 6unupybunmen (UCB) xoHe opTanbik
XKYWKe KyWieciHiH cesiMTan anmakTapbiHga Mbic keweHaepi 6ap UCB Tyabipybl MYMKiH. SpUTpOUMTTEPAIH HeoHaTarnbabl
reMonu3i KaHKyMbinybl apKbinbl remaTosHuedanukanbik TockaybinbiHaH (BBB) eTeTiH KaH acylwanapbiHaH MbIC NeH
TemipaiH, dusnonorusnbik emec beninyiHe akenedi. CogaH 6acka, benceHgi otTeri Typnepi M6 eTKi3riWTiriH apTThipagsl,
Oyn HapecTenep MublHAA KayinTi Katepni weHbep xacaigsl. Ocbl Makanaga 6i3 D-PA noTteHunangsl HENPONPOTEKTUBTI
acepnepiHe KOPCETETIH XaHa TyblnFaHgap rmnepdnnMpybuHEMUSIHBIH, eKi XarFgaibiH YCbIHAMbI3.

Hezizei cesdep: D-neHuyunnamun; Mbic; 6unnuUpybuH; HEBPOMO_USNLIK OUCYHKUUS, XaHa mybliraHoap
pemuHONamusiChl; aymusm.
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Introduction neuro-systems are vulnerable to peroxidative destruction

Currently, 50% of pregnancies in the USA result in  since they have a high level of fat insulate. To this concept,
postnatal or prenatal mortality, considerable congenital ~ ASD, ROP, and bilirubin-induced neurologic dysfunction
disabilities, neurological developmental problems, or in  (BIND) are neurodevelopmental and neurodegenerative
other ways, chronically sick and unhealthy babies [7,28,9].  diseases of the immature brain due to accumulation of
In recent years, the prevalence of immune reactive or  unconjugated bilirubin (UCB), UCB-copper complex (as
neurotoxic conditions like attention deficit disorder (ADD),  prooxidant), and free metals, respectively, in relevant brain
autism spectrum disorder (ASD), dyslexia, learning  parts, including the basal ganglia. The chelator D-
disabilities, as well as schizophrenia have increased rapidly ~ penicillamine (D-PA) is an a-amino acid metabolite of
[38,35,34]. In the organism, misplaced copper and ironions  penicillin without antibiotic properties (Fig. 1). D-PA can
catalyze the initiation and acceleration of the activity of  contribute to healthy cells through the reduction of free
oxygen radicals [31]. The interaction that exists between  radicals via the removal of metal ions (in particular iron and
oxygen radicals and their target creates a free radical  copper), which catalyzes lipid peroxidation [3,16].
cascade. Free radicals attack and cause disruption of Furthermore, heme oxygenase activity, the peroxidation
nearby cells, which additional will produce free radicals, and  of lipid in the membranes of red blood cells and hemolysis,
so on [30,23]. Reactive oxygen species and free radicals as well as the activity of uridine 5'-diphospho-
are drawn towards iron and copper ions [15,26], attack  glucuronosyltransferase (UDP-glucuronosyltransferase)
cells, disrupt cell membranes, neurotransmitters,  prior to and after D-PA treatment can be described as
neuroreceptors, and enzyme systems [32]. In particular, critical areas for bilirubin excretion and production [19]. The
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peroxidation of lipids also has been evaluated being a
membrane damage mechanism in many hemolyses due to
red cell disorders [12]. The susceptibility of red blood cells
to autooxidation is three times higher in newborn babies
compared with adults [37]. Also, a significant reduction in
the fluorescence detection of cell lipid extracts and the
hemolysis can be achieved by the in vitro D-PA
preincubation [17]. It may be an acceptable drug to interact
as a binding agent with the copper for use to control the
occurrence of icterus neonatorum [17]. Although the same
accurate information has been known over the last
decades, the complete mechanism of D-PA action is still

OH,C CHs

HO SH

NH,

Fig. 1. The metal chelator D-penicillamine
(dimethylcysteine, D-PA) is a metabolite of penicillin
consisting a thiol, a carboxylic acid, and an amine.

We present two cases of neonatal hyperbilirubinemia
from the Department of Pediatrics at Kenézy Gyula Hospital
and Clinic in Debrecen, which indicate the potential
neuroprotective effects of D-PA.

Case reports

Case 1.

The first patient was an ABO-incompatible preterm
infant (birth weight: 2200 g.), who received treatment with
D-PA during the neonatal time period [11]. Because of
serious hemolysis, an early exchange transfusion was
required, but not even this intervention was able to stop the
rapid increase in the bilirubin level. At the beginning of the
second exchange, the cardiopulmonary arrest occurred
requiring resuscitation. At an extremely high bilirubin level
(32.5 mg/dl) and with acute symptoms of bilirubin
encephalopathy, the intravenous D-PA administration was
started. After the first dose, a considerable fall of 6.5 mg/d|
in the bilirubin level in four hours was observed, and due to
the treatment, it was possible to observe that the
hyperbilirubinemia gradually disappeared. Today, this
patient is an opera singer and member of a famous German
opera house. What makes this case even more remarkable
is that neonatal hyperbilirubinemia frequently causes
sensorineural hearing impairment.

Case 2.

It was cared for a term infant girl who was born at 39
weeks’ gestation to a 24-year-old, blood group O, Rh-
positive mother. The pregnancy was uncomplicated, and
group A, an Rh-positive baby, weighed 3100 g. At 50
hours of age, the bilirubin level (Sebi) was 416 mmol/l

(24.3 mg/dl); the hemoglobin value was 130 g/l. The baby
was transferred to the neonatal unit, and the physicians
decided to perform an exchange transfusion. At the
admission, the baby’s parents, who were members of the
Jehovah's Witnesses, requested written in the chart that
blood not wunder any circumstances, should be
administered. On the other hand, they authorized the
application of alternative therapies, i.e., 300 mg D-PA per
day (divided into three doses) orally administered for three
days, intravenous  fluids, recombinant  human
erythropoietin (rhEPO), and phototherapy. The treatment
with rhEPO was started with on day seven as a
subcutaneous injection (200 U/kg) and was until day 23,
given every second day, supplemented with vitamin E,
folic acid, and iron. For this infant with ABO-HDN, the
clinical data are shown in Table 1. Interestingly, she also
has an excellent voice. At 16 years old, she was the
winner of a school song festival. Also, she is a very good
student in mathematics.

Table 1.
Clinical data of the reported infant (case 2).
Postnatal Serum Hemoglobin | Treatment
age bilirubin (1)
(umolll)
50 hours 416=24.3 130 D-PA+PT
58 hours 354=20.7 D-PA+PT
76 hours 277=16.2 D-PA+PT
100 hours 233=13.6 115
Seven days 214=12.5 113 rhEPO
Nine days 95 rhEPO
12 days 87 rhEPO
15 days 98 rhEPO
20 days 101 rhEPO
25 days 120
Six months 125

Abbreviations: D-penicillamine (D-PA); physiotherapy (PT);
recombinant human erythropoietin (thEPO)

Discussion

Although many well-trained physicians have been
practicing chelation in cases of neonatal hyperbilirubinemia
also in Poland, and the USA [18,2511,39,33], this
therapeutic approach is still considered controversial. The
use of D-PA as a copper chelator is accepted routinely for
the treatment of Wilson’s disease (WD), and it should then
be initiated as soon as the disease is diagnosed, in many
cases, in young children [14]. D-PA, as well as trientine, can
reduce the copper content in the brain of experimental
animals and in cases of WD, thereby preventing the
development of severe neurological signs and symptoms
[19, 8, 11.

Since D-PA is classified as an orphan drug by the U.S.
Food and Drug Administration [13], intravenous D-PA is not
sold in the normal drug market. Orphan drugs are
pharmaceutical agents developed for the treatment of very
rare medical conditions, which otherwise would not without
support from the government been profitable to produce.
These conditions are termed orphan diseases.

Already for more than two decades ago, it was known
that the copper metabolism of fetuses is different from
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adults and similar to WD [10]. This knowledge has led
researchers to suggest that WD patients have an error in
the change from the neonatal mode to the adult
mechanism. Both in normal fetuses and in patients with
WD, the biliary excretion of copper is considerable reduced,
i.e., low plasma values of copper, as well as low or absent
plasma concentration of caeruloplasmin [27].

Several heavy metal ions, in particular, iron and copper,
have a crucial pathogenic role in neurodegenerative
disorders, including BIND or other neonatal conditions,
having an impact both on oxidative stress and the structure
of proteins (misfolding) [4,5,6, 24]. A recently published
long-term  follow-up study [29] indicates that the
administration of D-PA to newborn infants can give
significant neuroprotection in severe cases of ROP and
BIND. Also, oxidative stress and copper dyshomeostasis
have been concerned with
neurodevelopmental/neurodegenerative disorders like ASD.
It is considered that elevated copper levels may be an
etiological factor in ASD [40,2,20,36,21,22]. In newborn
babies, the high activity of heme oxygenase may reflect the
enzyme-inducing actions of metals (in particular copper and
iron), which are derived by the breakdown of fetal
erythrocytes [22].

Conclusion

D-PA is the most common drug for the treatment of
copper overload. Also, some preterm infants have been
treated with D-PA for severe jaundice and to prevent
retinopathy during the last 28-40 years by Hungarian
neonatologists. D-PA also alleviates oxidative stress and
acts as a powerful antioxidant. D-PA also can reveal
neuroprotective effects in BIND, and ROP, and may act
protectively against other neurodegenerative disorders.
However, it should be taken into account that D-PA may
give rise to side effects. Monitoring of blood count, liver
function tests, and urinary protein are recommended
because of possible adverse effects.
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