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Kypnaa typajbl

«TeopusnbIK xKoHE KIMHUKAIBIK MEAUIIMHAHBIH ©3€KT1 Macenenepi» xypHaibl 2012 xbingan 6acrarn
KapbIK KOpiM Kelei.

Kypnan Kazakcran PecmyOnukacel AKmapaT *oHE KOFaMJIBIK JlaMy MUHUCTPJIITiHIH AKnapar
KOMHUTETIHAE TipKenreH. Tipkey Typaibl Kyamik Nel2178 — K 29.12.2011 x.

«TeopusinblK KoHE KIMHHMKAJIBIK MEIUIMHAHBIH ©3€KTI MAceienepi» >KypHalbl — KIMHUKAJIBIK
MEIUIIMHA MEH KOFaMIIbIK JIEHCAYJIbIKKA OalIaHBICTBI OacTamKbl 3epTTEYJIEPAIH HOTHKEIEpiH, oaeou
LI0JTYJIap/ibl, MPAKTUKA/IaH aJIbIHFAH JKaFaainapAbl )KapusUIalThIH peLieH3UsUIaHFaH TTOHApasbIK FhUIBIMU-
MpaKTUKAIBIK KypHal. KompkasOamapaplH aBTOpiapbl JKOHE OacChUIBIMHBIH HETI3T1  OKBIPMAaHJIBIK
ayIUTOPUSICHl - JIEHCAYJIBIK CaKTay CaJlaChlHbIH MaMaHAaphl, npakTuk gopirepiep, FO, F3U reuibiMu
Kkpi3MeTKepIepi xxoHe Kazakcran, TM/I »xone ansic meren KOXKOKDBY -HbIH nejarorukaibiK KbI3METKepIepi,
MEAMIIMHA XKOHE KOFaMbIK JIEHCAyJIbIK CalaChIHAFbl JOKTOPAHTTap MEH MarucTpaHTTap.

TakpIppINTHIK OaFBIT — MEAULMHAJIBIK OLTIM, JAEHCAYIbIK CaKTayAbl YHBIMIACTBIPY, MEIUIIUHAIBIK
FBUIBIM KOHE KJIIMHUKAJIBIK MPAKTUKA.

PenakmusaibIK ajKa Myleaepi:

beneruc Pumanrtac — m.F.11., mpodeccop, «JIuta
JIEHCAYJIBIK FRUTBIMIAPH YHUBEpCUTET» (JIuTBa);

[Tonkos Bnagumup MuxaisioBud — M.F. 1.,
npodeccop, «B. . PasymoBckuit aTbiHIaFbI
CaparoB MEMJICKETTIK MEIUITHHAIIBIK
yHuBepcureti» (Peceii);

barbipanuer TananTtOex AOTy/UTaeBUY — M.F.1I.,
npodeccop, «Sanko University» (Typkus);

[TepmykxoB Urops BukropoBuy — M.F. 1.,
npodeccop, «C. I1. botkun arbiHAarb! ¥ ITTHIK
nopirepiepl xKeTuiaipy Koramel (Peceit);

Mapunkus Urops OseroBud — M.F. 1.,
npodeccop, «HoBociOip MEMIIEKETTIK MEAUIIMHA
yauBepcureti» (Peceii);

3arynoBa Jluana BrnaguMupoBHa — MCUXOJIOTUS
JIOKTOPBI, TOIEHT, «banThIK XaablKapaiblK
akameMusicel»y (JlaTBus);

Kanmaros PomanOex KanmaroBuu — M.F.1I.,
JIOLEHT, Peceil skapaTbulbICTaHy aKkaJleMHUsIChIHBIH
npodeccopsl, Or MEMIICKETTIK YHUBEPCUTET1
(KpiprpI3cTan);

ApnameB Anzpeit BsueciaBoBud — M.F. 1.,
npodeccop, ConTycTik-barbic yHUBEpCUTETIHIH
®deitnOepr MmeauIMHA MEKTEO01HIH KapIUOIOT S
kadenpaceIHbIH FRUTBIME H011eHTI (AKI);

Kupos Muxaun FOpbeBud — M.F. 1., mpodeccop,
ConTycTiKk MEMJICKETTIK MEAUIIMHA YHUBEPCUTETI
(Peceii);

Capri6aeB Akmaii [1loran6oBuy — M.F. 1.,
npocdeccop, M. MuppaxumoB aTeIHIAFbl ¥JITTHIK
KapAnoJIorus xoHe tepanus opraisirsl (¥KTO)
(KeiprbI3cTan);

Kymanunos Arzam llaitmapaaHoBuY — M.F.1I.,
npodeccop, « ¥ ATTHIK OHKOJIOTHS JKOHE
TPAHCIUIAHTOJIOTUS FBUIBIMU OPTAJIBIFbI»
(Kazakcran);



Anunn6aeB Mup3zakapum KapumoBuy — M.F.11.,
npodeccop, «Medbrand» MenuIIUHATBIK
opransirbl (Kazakcran);

bepkun6aeB Canum daxaroBud — M.F. 1.,
npodeccop, «Medbrand» MeauITMHATIBIK
opransirbl (Kazakcran);

JloxkmuHa BsguecnaB HoraHoBHY — M.F. 1.,
mpodeccop, «PERSONA» xanbpIKapaiblK
PENPOIYKTONOTHS KIIMHUKAIBIK OPTaJIBIFBI
(Kazakcran);

[apunos Kamanuaun OpsinbaeBud — 0.F.1.,
npodeccop, LIDKK PMK «M. A. AWTX0XUH
aTBIHIaFbI MOJICKYJIAJIBIK OMOJIOTHS )KOHE
ouoxumus nHCTUTYThD (Kazakcran);

Paxumos Kaiiposna Jlrocen6aeBud — M.F. 1.,
npodeccop, «C. JI. AcheHauspoB aTbIHIaFbI
Ka3aK VITTBHIK MEIUIIMHAIBIK YHUBEPCUTET1»
KEAK (Ka3zakcran);

barrakosa XXamuiis EpkuHoBHa — M.F. 1.,
npodeccop, Anmarsl Kamacel KJIb IIDKK «Ne 24
kananbelk emxaHacely KMK (Kazakcran);

Manmapunosa Anmaryis TyiaeyoBHa — M.F. 1.,
npodeccop, «Kazakcran-Peceit MmeauumHambIK
yausepcurteti» MEBBM (Kasakcran);

«TeopusiyIbIK KoHEe KIMHUKAJBIK MeTUIIUHAHBIH 03€KTi
MaceJiesiepi» JKypHAJIbI pelaKIusiChIHBIH KYpaMbl:

bac peoakmop:
Jlxaitnak6aeB Hypnan TemupOexoBud — M.F.11., ipodeccop,
«Kazakcran-Peceii MenunnHansiK yausepcureri» MEBBM pekropbl
(Kazakcran).

bac peoaxmopnoviy opvinbacapu:
Ceilinanun Apsictad OckapoBud — M.F.1., Ipodeccop,
«Kazakcran-Peceii MmeaunnHanbik yausepcureri» MEBBM
(Kazakcran).

Kemexwi peoakmop:
HaceipoBa Haprusza batbipxaHKpI3bl — I€HCAYJIBIK CaKTay MarucTpi,
«Kazakcran-Peceli Meauunnanbik yausepcureti» MEBBM
(Kazakcran).

Kayanmuvl xamuwol:
Kynycosa Cpimbar Kazukbi3bl — KOFaMIbIK AEHCAYIBIK CaKTay MarucTpi,
«Kazakcran-Peceit menunuHanbik yausepcureti» MEBBM
(Kazakcran).

LlImamman moic Koppekmop (agviiublH Mini):
3usibekoBa ApyxaH JKaHTHIIbUEBHA — QJICYMETTIK FRUTBIMJIAP MAarucTpi,
«Kazakcran-Peceit menununHansik yausepcuteti» MEBBM
(Kazakcran).

Peoaxmop-koppexmop (kazax mini):
Kynycosa Ceimbar Ka3ukbi3pl — KOFAaMJIBIK JCHCAYIBIK CaKTay MarucTpi,
«Kazakcran-Peceii MenunuHansik yausepcureri» MEBBM
(Kazakcran).



LImamman moic koppexmop (opvlc mini):
Maxkcumxkan Jlronusa —
«Kazakcran-Peceii MeaummHaansik yausepcureri» MEBBM
(Kazakcran).

bacna penakropsl, Oerrey:
Kynpsxosa IOnus FOpbseBHa —
KUIC nom «Seven Mass Media» 6acma yiii
(Kazakcran).

JKypHanoviy eeb-catimoit a3ipney HcaHe Kouoday:
HosuxoB Anekceit — «HOMKOH WCIIy» XXIIK
(Peceit).
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Kypnan «AxrtyanbHbie TPOOIEMBbl TEOPETHUECKON W KIIMHUYECKOW METUIMHB u3naercs ¢ 2012r
Ero yupenutenem Boictynaer «Kazaxcrancko-Poccuiickuii METUIIMHCKHIT YHUBEPCUTETY.

XKypnan 3apeructpupoat B Komurere napopmannun MunuctepcTsa nHPOpPMAUU 1 00IIIECTBEHHOTO
passurtus PecriyOnuku Kazaxcran. CBugerenbctBo o peructpaunu Nel2178 — XK or 29.12.2011 .

Kypnan «AkryanpHble TPOOIEMBI TEOPETUUECKONW M KIMHUYECKONW MEIUIIMHBDY — PEIeH3UPYEMBbIN
MEXIUCLUUIIIMHAPHBIN HayYHO - MPAKTUYECKUH KypHaJI, KOTOPBINA MyOJIMKYET pe3yabTaThl OpPUTHHAIBHBIX
HCCIIEIOBaHUM, JUTEpaTypHble 0030pbl, Cllydad W3 MPAKTUKU, CBA3AHHbIE C KIMHUYECKON MeIULMHOU
1 OOLIECTBEHHBIM 37I0POBbEM. ABTOpAaMHU PYKONUCEH M OCHOBHOW YMTATENbCKON ayauTOpUEd H3AaHUS
SBJISIIOTCS CIICIUAIIUCTHI 3/[PaBOOXPAaHEHHs, MPAKTUKYIOIIUE Bpauu, Hay4dHele pabotnuku HL], HUU u
neparorudeckue paboruuku OBIIO u3 Kasaxcrana, crpan CHI' un ganbHero 3apy0exbs, JOKTOPAHThI U
MarucTpaHThl B 00J1aCTH MEIULIMHBI U OOLIECTBEHHOTO 3/J0POBbSI.

Tematnueckoe HampaBlieHUE — MEIUIMHCKOE OOpa3oBaHME, OpraHu3alus 3pPaBOOXPAHEHUS,
MEJUIMHCKAs HAayKa U KJIIMHUYECKAas IIPAKTHKA.

YieHbl peJaKIIMOHHON KOJLICTHH:

beneruc Pumantac — a.M.H., npodeccop,
«JIUTOBCKMIM YHUBEPCUTET HAYK O 310POBHE»
(JIutBa);

[TonkoB Bnagumup Muxaisiopud — 1.M.H.,
npodeccop, «CapaToBcKuii TOCY1apCTBEHHBIN
MEIUIIUHCKUN YHUBEPCUTET

umenu B. U. Pasymosckoro» (Poccus);

bareipanues TanantOex AOayniaeBud — JI.M.H.,
npodeccop, «Sanko University» (Typuus);

[Tepmykos Urops BukropoBud — 1.M.H.,
npodeccop, «HanmonanabHOe 001IECTBO
ycoBepiieHcTBoBanus Bpaued um. C.I1. botkuna»
(Poccus);

Mapunkus Urops OneroBny — a.M.H.,
npodeccop, «HoBocuOupckuii rocy1apCcTBEHHBIH
MeIUIUHCKUH yHuBepceuteT» (Poccus);

3arynoBa Jluana BraaumupoBHa — JOKTOP
TICUXOJIOTHH, IOIEHT, «bantuiickas
MexayHaponaHas akagemus» (JlatBus);

Kanmaros PomanOex KaamaroBuy — 14.M.H.,
notieHt, mpodeccop PAEH, Omickuit
rocyaapcTBeHHbI yHUBepcuTeT (Kupruszus);

Apnames Annpeit BsuecnaBoBnuy — A.M.H.,
npodeccop, AOLEHT-UCcCIe10BaTeNb KaeIpbl
KapAUOJIOTUY MEIUIIMHCKOM 1TKoIbl DaifHOepra
Cesepo-3anannoro ynusepcutera (CILIA);

KupoB Muxaun FOpbeBud — 1.M.H., mpoeccop,
CeBepHblii rOCY1TapCTBEHHBIN MEAUIIMHCKUAN
yausepcuret (Poccus);

Capoi6aeB Axnaii llloran6oBuy — 1.M.H.,
npodeccop, HaroHaneHbIi 1EHTP KapAUOIOTHH
u Tepanuu uM. M. Muppaxumona (HLIKT)
(Kuprusus);



Kymagunos Arzam [laiimapnaHoBuy — J1.M.H.,
npodeccop, «HarmoHabHBIN HAyYHBIN TIEHTP
OHKOJIOTHH W TpaHcIutantonorun» (Kazaxcran);

AmuunbaeB Mup3akapum KapuMoBuY — 1.M.H.,
npodeccop, Meaunuucknii meHTp «Medbrand»
(Kazaxcran);

bepkunbaeB Canmum daxaTroBUy — JI.M.H.,
npodeccop, Meaunuuckuii meHTp «Medbrand»
(Kazaxcran);

JlokmuH BsyecinaB HoraHoBUY — A.M.H.,
npodeccop, «MexayHapOAHBIN KIMHUYECKHA
ueHtp penpoaykronoru «PERSONA»
(Kazaxcran);

[MapunoB Kamanuaun OpeiHOaeBud — 1.0.H.,
npodeccop, PI'TI na [IXB «uCTHTYT
MOJIEKYJISIPHON OMOJIOTUH U OMOXUMUU

M. M. A. Alitxoxkuna» (Kazaxcran);

Paxumos Kaiiponna Jlrocen6aeBud — J1.M.H.,
npodeccop, HAO «Kazaxckuii HallmoHaIbHBIHA
MEJIMIIMHCKUI YHUBEPCUTET

uM. C. 1. AchenauspoBa» (Kazaxcran);

barrakosa XXamuiis EpkuHoBHa — 1.M.H.,
npodeccop, KI'TT na [TXB «l'opoxackas
noyimkymHuKa Ne 24y YO3 1. AnMarsl
(Kazaxcran);

Manmapunosa Anmarysb TyneyoBHa — 1.M.H.,
npodeccop, HYO «Kazaxcrancko-Poccurickuit
MeaunuHCKui yHuBepcute» (Kazaxcran);

CocraB pegakium ;KypHaJia «KAKTyaJbHbIe IPOOJIeMbI
TeOPeTHUYECKON M KIIMHUYECKOH MeIUINHbD):

I nasmwiii pedaxmop:
Jxaitnak6aeB Hypnan TemupOekoBruY — 1.M.H., mpodeccop, peKTop
HYO «Ka3zaxcrancko-Poccuiickuit METUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

3amecmumens enagnozo pedakmopa:
Ceitnanun Apeictad OckapoBuY — 1.M.H., Ipodeccop,
HYO «Ka3zaxcrancko-Poccuiickuii METUIIMHCKUI YHUBEPCUTET)
(Kazaxcran).

Beoywuii peoakmop.
HaceipoBa Hapruza barsipxaHoBHa — MarucTp 31paBOOXpaHECHMUS,
HYO «Kazaxcrancko-Poccuiicknii MEIUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

Omeemcmeennblil cexpemapn.:
XKynycosa CpimOar Ka3ukbI3bl — MarucTp o01eCTBEHHOTO
3paBOOXPAHEHHUS,
HYO «Kazaxcrancko-Poccuiickuii MEIUIIMHCKUN YHUBEPCUTET»
(Kazaxcran).

Buewmamnmulil koppexmop (anenuticKuil A3viK):
3usi0exoBa ApyskaH JKaHTHIIbIHEBHA — MAarUCTP COLUAIILHBIX HayK,
HYO «Ka3zaxcrancko-Poccuiickuii MEAUIIMHCKUI YHUBEPCUTET»
(Kazaxcran).



Peoaxmop-xoppexmop (kazaxckutl s3v1K).
XKynycosa CpimOar Ka3ukbI3bl — MarucTp o01ECTBEHHOTO
3paBOOXPAHEHHU,
HYO «Kazaxcrancko-Poccuiickuii MEIULIIMHCKUN YHUBEPCUTET»
(Kazaxcran).

Buewmamnuiii koppekmop (pycckutl s361K).
Maxkcumrkan JIrorms —
HVYO «Ka3zaxcrancko-Poccuiickuit MeTUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

Peoaxmop uzoamenvcmea, éepcmia:
Kynpskosa FOnus YOpbeBHa —
TOO «M3parenbckuii 1om «Seven Mass Media»
(Kazaxcran).

Paspabomka u noooepoicka geb-cavima sHcypuana:
HosukoB Anekceit — OO0 «HOUKOH UCTI»
(Poccus).

KOpuauveckuii agpec
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About The Journal

The Journal «Actual problems of Theoretical and Clinical Medicine» has been published since
2012. Its founder is the Kazakh-Russian Medical University.

The journal is registered with the Information Committee of the Ministry of Information and Public
Development of the Republic of Kazakhstan. Certificate of registration Ne 12178 —J dated 29.12.2011.

The journal «Actual problems of Theoretical and Clinical Medicine» is a peer-reviewed
interdisciplinary scientific and practical journal that publishes the results of original research, literary
reviews, cases from practice related to clinical medicine and public health. The authors of the manuscripts
and the main readership of the publication are healthcare professionals, practitioners, researchers of
scientific research centers, research institutes and teaching staff of OHPE Kazakhstan, CIS countries and
far abroad, doctoral students and undergraduates in the field of medicine and public health.

The thematic area is medical education, healthcare organization, medical science and clinical
practice.

Members of the editorial board:

Benetis Rimantas — Doctor of Medical Sciences, Zagulova Diana Vladimirovna — Doctor
Professor, Lithuanian University of Health of Psychology, Associate Professor, Baltic
Sciences (Lithuania); International Academy (Latvia);

Popkov Vladimir Mikhailovich — Doctor of Kalmatov Romanbek Kalmatovich — Doctor of
Medical Sciences, Professor, Saratov State Medical Sciences, Associate Professor, Professor
Medical University named after V. I. Razumovsky of the Russian Academy of Natural Sciences, Osh
(Russia); State University (Kyrgyzstan);

Batyraliev Talantbek Abdullaevich — Doctor of Ardashev Andrey Vyacheslavovich — Doctor of
Medical Sciences, Professor, Sanko University Medical Sciences, Professor, Associate Research
(Turkey); Professor, Department of Cardiology, Feinberg

School of Medicine, Northwestern University

Pershukov Igor Viktorovich — Doctor of Medical (USA);

Sciences, Professor, National Society for

Advanced Training of Doctors named after S.P. Kirov Mikhail Yurievich — Doctor of Medical

Botkin (Russia); Sciences, Professor, Northern State Medical
University (Russia);

Marinkin Igor Olegovich — Doctor of Medical

Sciences, Professor, Novosibirsk State Medical Sarybaev Akpay Shogaibovich — Doctor of

University (Russia); Medical Sciences, Professor, M. Mirrakhimov
National Center of Cardiology and Therapy
(NCCT) (Kyrgyzstan);



Zhumadilov Agzam Shaimardanovich — Doctor of
Medical Sciences, Professor, National Scientific
Center of Oncology and Transplantology
(Kazakhstan);

Alchinbayev Mirzakarim Karimovich — Doctor of
Medical Sciences, Professor, «Medbrand» Medical
Center (Kazakhstan);

Berkinbayev Salim Fakhatovich — Doctor of
Medical Sciences, Professor, «Medbrand» Medical
Center (Kazakhstan);

Lokshin Vyacheslav Notanovich — Doctor of
Medical Sciences, Professor, International
Clinical Center for Reproductology «PERSONA»
(Kazakhstan);

Sharipov Kamalidin Orynbaevich — Doctor

of Biological Sciences, Professor, Institute of
Molecular Biology and Biochemistry named after
M. A. Aitkhozhin (Kazakhstan);

Rakhimov Kairolla Dyusenbaevich — Doctor
of Medical Sciences, Professor, Kazakh
National Medical University named after S. D.
Asfendiyarov (Kazakhstan);

Battakova Zhamilya Erkinovna — Doctor of
Medical Sciences, Professor, City Polyclinic No24
of the Almaty City Public Health Department
(Kazakhstan);

Mansharipova Almagul Tuleuovna — Doctor of
Medical Sciences, Professor, Kazakh-Russian
Medical University (Kazakhstan);

The editorial staff of the journal «Current Problems
of Theoretical and Clinical Medicine»:

Editor-in-Chief:
Jainakbayev Nurlan Temirbekovich — Doctor of Medical Sciences,
Professor, Rector of the NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Deputy Editor-in-Chief:
Seidalin Arystan Oskarovich — Doctor of Medical Sciences, Professor,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Leading Editor:
Nassyrova Nargiza Batyrkhankyzy — Master of Public Health care,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Executive Secretary:
Zhunusova Symbat Kazikyzy — Master of Public Health,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Part-time proofreader (English):
Ziyabekova Aruzhan Zhangildiyevna — Master of Social Sciences,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).



Proofreading editor (Kazakh):
Zhunusova Symbat Kazikyzy — Master of Public Health,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Part-time proofreader (Russian):
Maximzhan Lucia —
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Publishing editor, layout:
Kudryakova Yulia Yuryevna —
LLP «Publishing House «Seven Mass Media»
(Kazakhstan).

Development and support of the journal website:
Novikov Alexey — LLC «NEICON»
(Russia).

Legal address

050004, Kazakhstan, Almaty, Torekulova str., 71
Contact phone number: +7 (727) 250-67-81
e-mail: journal@medkrmu.kz
Website: https://kazrosmedjournal . krmu.edu.kz
Founder: NEI «Kazakh-Russian Medical University»
Certificate of registration: Ne.12178 - Zh dated 29.12.2011.
Frequency: quarterly, 4 times a year.
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Abstract

Cognitive impairment is one of the most frequent and disabling non-motor manifestations of Parkin-
son's disease. It significantly reduces patients' quality of life, increases caregiver burden, and contributes to
loss of independence. Early identification of cognitive decline is crucial for timely intervention and preven-
tion of dementia progression.

The purpose of the study. To determine the prevalence of cognitive impairment and identify predic-
tors of progression to dementia among patients with Parkinson's disease.

Material and Methods. A total of 106 patients with PD were examined and followed in outpatient
clinics in Almaty. The diagnosis of Parkinson's disease was confirmed according to international criteria.
Cognitive status was assessed using the Mini-Mental State Examination and Montreal Cognitive Assess-
ment. Disease severity was evaluated using the Hoehn and Yahr scale and the Schwab and England Activi-
ties of Daily Living Scale. Demographic and clinical parameters, including age, education level, disease
duration, and motor subtype, were analyzed.

Results. Mild cognitive impairment was identified in 26.4 % of patients, dementia in 34.9 %, and
no cognitive impairment in 38.7 %. More pronounced cognitive decline was more common among older
patients, those with lower educational attainment, disease duration over 10 years, and the akinetic-rigid
subtype of Parkinson's disease. Regression analysis revealed the key predictors of dementia: disease onset
after age 60, duration exceeding 19 years, low education level, and severe motor deficit.

Conclusion. Cognitive impairment is common among Parkinson's disease patients and tends to
progress with disease duration and severity. Early detection and systematic monitoring of cognitive func-
tions are essential for implementing preventive measures, slowing dementia progression, and improving the
quality of life of individuals with Parkinson's disease.

Keywords: Parkinson's disease, mild cognitive impairment, dementia, MMSE, MoCA, cognitive
dysfunction, risk factors.

Introduction The Global Burden of Disease study re-

Parkinson's disease (hereinafter — PD) is the
most common neurodegenerative disease, second
to Alzheimer's disease. PD is characterized by the
progression of motor symptoms over time [1].

In recent years, PD has become the fastest-
growing neurological disease in the world in terms of
prevalence and disability caused by the disease [2].

In 2016, 6.1 million PD cases were reported
worldwide, and age-standardized prevalence in-
creased by 21.7 % from 1990 to 2016 [3].
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vealed 1.02 million PD cases in 2017 [2; 3]. Dis-
ability and mortality due to PD are increasing faster
than in any other neurological disorder [3; 4].

PD is characterized by motor symptoms,
including bradykinesia associated with stiffness
and resting tremors, as well as postural instabil-
ity in later stages. These motor symptoms can
also be associated with non-motor manifestations
such as dementia, depression, and autonomic
dysfunctions [5].


https://doi.org/10.64854/2790-1289-2025-49-3-01

ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne3 (49) 2025

On the one hand, it is widely believed that
cognitive dysfunction occurs only in the late stages
of PD progression. This is confirmed by studies in
which over 80 % of people with PD develop de-
mentia in later stages [6].

On the other hand, in plenty of studies, mild
cognitive dysfunction manifested itself in many
cases of PD [7]. At the same time, mild cognitive
impairments (hereinafter — MCI) are usually pres-
ent at an early stage of the disease in about 40% of
patients with PD [7; 8].

Many studies have shown that patients (over
75 %) with MCI may be at a higher risk of develop-
ing dementia compared to patients without cogni-
tive impairments. However, it is currently unknown
which patients with MCI are at increased risk of
developing dementia [9-11].

According to Fengler S. et al. (2017), MCI
in PD is not sufficiently recognized in clinical prac-
tice, since the signs may not be noticeable at an
early stage of the disease, and many routine assess-
ment tools are not sensitive enough to detect subtle
cognitive dysfunction [12].

In the study by Hely et al. (2008), overt de-
mentia occurred in more than 80 % of patients after
20 years of illness [13]. Cognitive function in PD is
a combination of symptoms ranging from normal
cognitive function to subjective cognitive changes
with normal neuropsychological assessment, MCI
in PD, and finally dementia [14-16].

During the last decade, increased attention
has been paid to the stages of cognitive impairment
preceding dementia in individuals with PD, in par-
ticular MCL.

Aarsland, D. et al. (2010) suggested that
25.8 % of patients with PD without dementia have
MCI [9], while data from other studies have shown
that about 20.2 % of patients have MCI at the time
of diagnosis, and the number increased to 40-50 %
after 5 years of follow-up [17-20]. At the same time,
the prevalence of MCI among the elderly popula-
tion in general (at the age of 60-90 years) ranged
from 16 % to 20 % [21; 22].

Pedersen, K.F. et al. (2017) showed that pa-
tients with MCI were at an increased risk of subse-
quent development of dementia during the first 3
years of follow-up compared with patients without
cognitive impairments. At the same time, MCI was
described as a transitional stage between normal
cognitive process and dementia, and it is important

to understand the progression from MCI to demen-
tia [17].

The International Society for the Study
of Parkinson's Disease and Movement Disorders
(MDS) has proposed formal diagnostic criteria for
both MCI and dementia in PD [11; 23]

The etiology and pathogenesis of PD, char-
acterized by irreversible progression of the disease,
are quite complex, and there is still no consensus,
especially regarding cognitive deficits in PD. Ac-
cording to many authors, there is not only a pro-
gressive deterioration in the state of dopaminergic
neurons, but also defects in non-dopaminergic sys-
tems, which can lead to classic motor and non-mo-
tor manifestations. PD progresses from a complex
interplay of genetic and environmental factors that
affect numerous fundamental cellular processes
[24-28].

Cognitive impairment and dementia in PD
are often associated with a deterioration in daily
functioning, a decrease in the quality of life, and
poor treatment outcomes. The complexity of PD is
accompanied by clinical challenges, including the
difficulty in making a definitive diagnosis in the
earliest stages of the disease and the challenges in
treating symptoms in the later stages. In addition,
there are no treatments that slow down the neuro-
degenerative process [5].

Neuroimaging has provided evidence of re-
duced cortical volume, increased diffusional white
matter changes, and decreased resting metabolic ac-
tivity, which appear to begin before the onset of de-
mentia in PD patients. Cognitive impairment is asso-
ciated with deficiencies in multiple neurotransmitters,
including dopamine and acetylcholine, indicating
widespread neurotransmitter dysfunction in PD-asso-
ciated dementia. [11; 29; 30]

Anna B. (2005) demonstrates in her work
that an early decrease in dopaminergic uptake in
the frontal lobes is crucial for cognitive impairment
that exists in patients with early PD [27].

We have been studying the problem of PD
for over 10 years, including its epidemiological
characteristics, clinical and genetic aspects in pa-
tients in Kazakhstan [28; 29].

In our previous studies with PD patients, a
high prevalence of non-motor dysfunctions (96.2 %)
was detected. Additionally, 87.7 % had at least one
non-motor visual symptom, and 18.3 % of them
exhibited symptoms in the early period, several
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months to years before the specified diagnosis of
PD [29]. Notably, visuospatial and cognitive non-
motor symptoms are often combined in PD, and the
rate of progression of non-motor symptoms differs
from that of motor symptoms due to their indepen-
dence [29-32].

According to other authors, the spectrum of
cognitive deficits associated with PD varies from
subjective cognitive decline to MCI and dementia
[33-35].

The concept of MCI was formally proposed
in 2012 by the International Society for the Study
of Parkinson's and Movement Disorders [11], and
since then, it has been shown that about a third of
people have MCI at the time of diagnosing PD.

The risk of MCI in PD progressing to de-
mentia varies. Cases of MCI have also been de-
scribed when they may remain static or even re-
versible and may not always progress inexorably
into dementia [36].

In other cases, MCI in PD represents the
prodromal stage of dementia in PD and may cre-
ate a window to prevent or delay progression to de-
mentia [37].

According to Litvan I. et al. (2012) the di-
agnosis of MCI in PD is based on the presence in a
person of: a diagnosis of PD; gradual cognitive de-
cline reported by the patient or doctor; a decrease in
cognitive functions in complex neuropsychological
testing or a scale of global cognitive abilities con-
firmed in PD, and a decrease in cognitive functions
insufficient to significantly impair functional inde-
pendence [11].

The diagnostic criteria for MCI in PD have
two levels: Level I involves a brief assessment, and
Level II entails a more comprehensive assessment
using at least two tests for each of the five cognitive
domains (attention, executive function, visuospa-
tial functioning, language, and memory).

The importance of studying cognitive im-
pairment in PD was highlighted when several clini-
cal studies showed that approximately 50 % of pa-
tients develop dementia 10 years after the initial
diagnosis of PD [38-40].

Thus, in the complex care of people with
PD, the recognition of cognitive impairment is
important. Clinical features and rate of progres-
sion of cognitive impairment in PD may vary
throughout the course of the disease, from early to
advanced stages.
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The purpose of this study was to assess the
frequency of cognitive impairment and the rate of
its progression to dementia in patients with PD.

Material and Methods

The study retrospectively included 106 pa-
tients with PD from a large cohort of outpatients
with PD registered at Almaty polyclinics. All pa-
tients gave informed written consent prior to in-
clusion in the study. The diagnosis of PD was es-
tablished based on generally accepted criteria in
accordance with the International Classification of
Diseases (ICD-10, WHO, 1992), as determined by
the results of a clinical examination and data from
additional research methods. The work was guided
by the diagnostic criteria of the international neuro-
logical community, as outlined by the Parkinson's
Disease Society Brain Bank.

As part of the research «Cognitive impair-
ment in PD: prognostic significance and clinical
predictors», a review was conducted by the Local
Commission on Bioethics of the Asfendiyarov Ka-
zakh National Medical University (Protocol No.
39-150424 dated April 26, 2024). The study pro-
tocol was approved without any remarks (the deci-
sion was unanimous).

The study has identified the main demo-
graphic and clinical characteristics, including the
study period, age of disease onset, disease dura-
tion, education, family history of PD, and response
to levodopa. A unified PD rating scale (hereinafter
— UPDRS) was used to objectively assess the de-
gree of motor severity and the disease stage. The
motor phenotype was determined according to a
new version of this method described by Jankovic
et al. (2008).

Disease severity and stages were assessed
using the modified Hoehn and Yahr scale, an in-
ternational criterion for evaluating the severity of
functional movement disorders in PD. According
to this scale, five stages of the disease are distin-
guished, from stage I with unilateral symptoms
(hemiparkinsonism) to stage V, in which the patient
is bedridden (uses a wheelchair).

The Schwab and England Daily Life Ac-
tivity Scale was used in the study, which rates
patients' disability on a scale of 0 to 100 %. A
score of 0 refers to a bedridden patient with im-
paired autonomic functions (such as swallowing,
bladder, and bowel function); a score of 100 %
refers to a completely independent patient, able
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to manage their daily activities without difficulty
or disturbance.

In our previous studies [29; 32], we used
global cognitive tests and additional data to assess
MCI and neuropsychological tests for Levels I and
II dementia.

Patients' cognitive status and ability to
perform daily functions were assessed using the
MMSE and MoCA.

The MMSE includes questions that assess
spatial and temporal orientation, perception, mem-
ory, recognition, attention span, speech function,
naming, and visuospatial skills. The total score on
the scale is a maximum of 30 points. 25-30 points
correspond to non-demented cognitive disorders or
norm; 24 points or less — dementia (20-24 points —
mild dementia; 11-19 points — moderate dementia).
Given that patients had severe motor and non-mo-
tor symptoms, patients with an MMSE mental state
score of less than 10 points (severe dementia) were
excluded from the study (severe dementia).

The MoCa includes questions that assess vi-
suospatial and executive function, object naming,
memory, attention, abstraction, speech, and orien-
tation. The MoCA test typically took about 10-15
minutes. The maximum possible score was 30; 26
points or more were considered normal; 25 points
or less indicated a cognitive impairment.

The statistical analysis was performed us-
ing the SPSS software package version 27.0, with
independent two-tailed t-tests for group compari-
sons. Logistic regression models were applied to
determine correlations between cognitive impair-
ment variables and disease severity scores.

Values were expressed as means and stan-
dard deviations. Statistical significance was set at
p <0.05.

Results

The study included 106 PD patients with
varying degrees of cognitive status. Clinical and
demographic characteristics were analyzed, in-
cluding age, gender, education, baseline and sever-
ity of PD, the form of the disease course, disease
duration, rate of progression, as well as MMSE or
MoCA scores.

This study included 42 (39.62 %) men and
64 (60.38 %) women. We observed no gender dif-
ferences among patients with PD.

The age of the patients ranged from 40 to 90
years, with a mean age of 69.7 £ 0.73 years.

The obtained results of PD frequency
ratio indicators in women and men indicate
that, in the age group between 60 and 74 years
old, as well as among patients between 75 and
90 years old, the disease is significantly more
often observed among women (Figure 1). No-
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Figure 1. A Pareto Chart: Characteristics of patients with PD by age and sex
Source: completed by authors
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tably, one woman was diagnosed before the

age of 44.

The clinically manifested triad of cardinal
motor symptoms, including stiffness, bradykine-
sia, and tremor, underlies one or another pheno-
typic variant of PD progression. In 55.6 % (59) of

The cognitive status of patients, as assessed
by a global cognitive test (MMSE or MoCA), re-
vealed that MCI was detected in 26.4 % of cases,
dementia in 34.9 %, and cognitive dysfunction was

our patients, the primary complaints were associ-

ated with rigidity and bradykinesia, correspond-

form (Figure 2).
70
60
50
40

30

20
10
0

trembling

akinetic-rigid mixed

=Row 1

Figure 2. Characteristics of PD patients with phenotypic variants
Source: completed by authors

26,40%

34,90%

No CI MCI Dementia

Figure 3. Characteristics of the cognitive status of PD patients
Source: completed by authors

lation are presented in Table 1.

Table 1. Comparative characteristics of patients with PD in the study groups

ing to the akinetic-rigid form. Patients with the so-
called tremor-dominant form comprised 23.2 % (n
= 25), and 20.7 % (n = 22) patients had a mixed

not detected in 38.7 % of patients (Figure 3).
The comparative characteristics of patients
with PD in the observed groups of the study popu-

No cognitive MCI, abs. Dementia, Total
impairment, abs. (%) abs. (%) | patients, abs. | p value
(%) (%)
Total 41 (38.7 %) 28 (26.4 %) | 37 (34.9 %) | 106 (100 %)
men 19 (17.9 %) 14 (13.2%) | 9(8.49 %) [42(39.62 %)
women 22(20.75 %) 14 (13.2 %) |28 (26.41 %) | 64 (60.38 %)
Age at examination 583+0.5 69.4 + 0.1 82.7+ 0.6 <0.001*
Avg. age at onset of disease,
women 53,1+1,2 59.7+0.6 60.1 £ 2.6
men 57.2£1.5 61.2+1.5 63.2+1.5
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Average duration of the disease 13,0+ 1,2 19.0 £ 0.7 25014 <0.001*
Higher education 36 (33.96 %) |17 (16.04 %) |12 (11.32%) | 65 (61.3 %) | <0.001*
(15 or more years of study)
Secondary special 2 (1.89 %) 1(0.94%) | 7(6.64 %) 10 (9.4 %)
(12-13 years of study)
Secondary 3(2.83 %) 10(9.43 %) |18 (16.98 %) | 31(29.2) | <0.001*
(10 years or less)

CI duration of BP
Up to 10 years 25 (23.58 %) 5@4.72%) | 2(1.88%) | 32(30.1 %) | <0.001*
Over 10 years 6 (5.66 %) 23 (21.69 %) | 34 (32.07 %) | 63 (59.4 %) | <0.001*
unknown 10 (9.43 %) - 1 (0.94 %) 11 (10. %)

Hoehn Yahr

Stage 1 10 (9.4 %) - - 10 (9.4 %)
Stage 1.5 2 (1.8 %) 1 (0.94 %) - 3 (2.8 %)
Stage 2 22(20.75 %) 3(2.83 %) - 25 (23.6 %) | <0.001*
Stage 2.5 6(5.66 %) 2 (1.8%) - 8 (7.5 %) |<0.001*
Stage 3 1(0.94 %) 17 (16.04 %) | 26 (24.53 %) | 44 (41.5 %) | <0.001*
Stage 4 - 504.72%) | 9(8.49 %) | 14 (13.2 %) | <0.001*
Stage 5 - - 2 (1.8%) 2 (1.8%)
Schwab and England scale 89.0 % 55.35% 38.37 % <0.001*
MMSE 289+ 1,2 24.1+0.9 20.1+2.1
MoCa 274+2,6 247+ 1.3 19.5+2.1

Source: completed by authors

The duration of PD averaged 15.0 = 0.7 years, with
14.5 + 0.6 years in women and 16.2 + 0.4 years in
men, showing no significant difference (p > 0.05).
More severe cases were statistically sig-
nificantly more common (p < 0.001) in the age-
correlated akinetic-rigid syndrome group (Figure
4). We found that older age was associated with
more severe motor and non-motor (including vi-

sual and cognitive impairment) manifestations.
At the same time, the severity of movement dis-
orders was higher in the oldest age subgroup (75-
90 years old) compared to younger subgroups
(50-74 years old). The number of patients with
the akinetic-rigid form was higher in the older
age group (70 years and older) compared to the
younger subgroups.

3.0

2.5

2.0

form (tremlalng, aknetic-rigid, mixed)

main with PD main with PD
main with PD main with PD

main with PD
main with PD
T

1 2

3

age according to WHO

4

Figure 4. Comparative characteristics of patients with different courses of the disease, by age
Source: completed by authors
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The disease severity in the examined patients
corresponded mainly to stages 1-4 of the Hoehn and
Yahr scale, with an average score of 2.75 + 0.14
(Figure 5). Of 106 patients with PD, 44 scored 3 on
the Hoehn-Yahr scale, 14 scored 4, and 2 scored 5.

Most patients (41.5%, n= 44) had mild or moder-
ate bilateral symptoms and had already developed
visual and cognitive impairments. They maintained
independence in everyday life but were unable to
overcome retropulsion in the pull test.

74

Hoehn-Yahr scale
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Figure 5. Comparative characteristics of PD patients by age and stages according to the Hoehn-Yahr scale
Source: completed by authors

In terms of disease duration, most patients
(59.4 %, n = 63) have been ill for more than a
decade, while 32 (30.1 %) have been ill for less than
a decade. The disease duration expectedly increased
with Hoehn-Yahr stages. All 13 patients with Hoehn-
Yahr stages 1-1.5 had no cognitive impairments, and
the duration of the disease was less than 10 years.
With an increase in the Hoehn-Yahr stage to 2-2.5,
the proportion of patients with the shortest disease
duration (below 10 years) consistently decreased,
while the proportion of patients with a longer dis-
ease duration (more than 10 years) increased. Six pa-

tients with the Hoehn-Yahr stage 2-2.5 PD had MCI.
56.6 % of patients with a disease duration of over 10
years were evenly distributed across stages 3-5 of the
Hoehn-Yahr scale. Moreover, 34.9 % (37) of patients
with dementia were in this subgroup versus 20.75 %
(22) with MCI.

Overall disability or dependence, as mea-
sured by the Schwab and England scale, was
significantly different among all subgroups and
worsened progressively as the degree of cogni-
tive impairment increased, and more so in pa-
tients with dementia.

10

44

Schwab aid Eagland scale

il

main with PD
main with PD

main with PD
main with PD
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main with PD  main with PD
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T
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T
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gender

Figure 6. Comparative characteristics of PD patients by age and stages according to the Schwabe
and England scale
Note - Box chart. IBM SPSS Statistics 27.0
Source: completed by authors
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Among all patients without cognitive im-
pairment, 48.78 % of individuals had a slight de-
pendence on others, experiencing difficulty in per-
forming certain daily activities (Figure 6). The re-
maining 51.22 % of patients in the subgroup were
generally independent.

In the subgroup with MCI in PD, disability
increased; over 50 % of patients were somewhat de-
pendent on others, and 42.85 % were predominantly
dependent in their daily activities. 7.14 % of persons
were strongly dependent on others; they managed
only a small portion of their activities independently.

Disability in the subgroup of patients with
dementia was significant. Almost 29.72 % were

highly addicted and managed only a small part of
activities on their own, and 27 % were predomi-
nantly dependent on others; they sometimes could
perform a small part of daily activities, and in most
cases, they could not do without any help. Approxi-
mately 10.8 % of patients were completely depen-
dent on their caregivers' assistance; they were un-
able to perform any tasks independently.

In our previous studies, patients with PD
had a high prevalence of visual non-motor disor-
ders, as well as a combination of visual hallucina-
tions with cognitive impairment. We also revealed
significant correlations of visual impairments with
cognitive disorders [29; 32].
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Figure 7. Comparative characteristics of patients with PD by gender and MMSE rating scale
Source: completed by authors

We observed a wide range of cognitive
functions in PD patients who scored between 10
and 30 points on the MMSE scale.

Of 106 patients with PD, 41 (38.7 %) had

a «normal» MMSE score, with a median of 28.9
+ 1.2. The mean MMSE score was 24.1 £ 0.9 in
patients with MCI and 20.1 + 2.1 in patients with
dementia (Figure 7).
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Figure 8. Comparative characteristics of the distribution of patients with PD by sex
and the MoCa rating scale
Source: completed by authors.
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Elder subgroups also presented more severe
cognitive impairment and dementia compared to
younger subgroups (Figure 8).

Multiple logistic regression revealed the
following significant predictors of dementia in PD:
education below average (9.43 %); severity of mo-
tor deficit in 20.76 % of patients with MCI and
34.82 % with dementia. The onset of PD typically
occurs after the age of 60 years, and the disease's
duration is more than 19 years.

Despite a tendency to deterioration in cog-
nitive status in later stages of the disease, MCI can
occur at any time, as evidenced by its presence in
4.72 % of patients in the early period of PD.

MoCA total scores are displayed based on

gender. At a descriptive level, all MoCA weighted to-
tal scores, especially in patients with dementia, were
lower than baseline total scores. Both baseline and
weighted total MoCA scores differed significantly
between patients with MCI and dementia compared
with patients without PD cognitive impairment (24.7
+1.3,19.5+ 2.1, and 27.4 £ 2.6, respectively).

After excluding patients with dementia, the
difference in total MoCA score between groups
without cognitive impairment and MCI remained
significant in both versions (27.4 + 2.6 and 24.7 +
1.3, respectively). As expected, the rates between
subgroups with dementia and without cognitive
impairment were also significant (27.4+2.6 and
19.5+2.1, respectively).

Progression

main with PD main with PD

main with PD

T T
1 2

T T
3 4

age according to WHO

Figure 9. Comparative characteristics of the distribution of patients with PD from progression
Note - Box chart. IBM SPSS Statistics version 27.0
Source: completed by authors

We have assessed the progression of motor
disorders in PD using the Hoehn and Yahr scale,
which was also employed during patient inter-
views. We found that almost 51.8 % (55) of patients
had a slow progression, characterized by a change
in stage over 5 or more years (Figure 9).

In 33.9 % (36) of the study participants in
the main group, a moderate rate of progression was
observed, characterized by a change in stages with-
in 2-5 years. In 14.1 % (15) of patients, there was
a rapid progression of the disease, characterized by
a change in stages within 2 years or less. The pro-
gression phase of the disease was the same at any
age, with a common pathological endpoint.

We were unable to assess the progression
of cognitive functions in PD, which is based on a

21

slow process. This requires the evaluation of larger
PD cohorts over longer follow-up periods with a
comprehensive neuropsychological battery.

Thus, patients with dementia were older
and less educated than those with MCI and without
cognitive impairment. They had a longer duration
of PD and a worse clinical and functional state.
They had a worse quality of life and more serious
social consequences.

As noted above, in this study, we applied
the level I and II diagnostic criteria proposed by the
International Society for the Study of Parkinson's
Disease and Movement Disorders [11] to analyze
differences between groups of patients with PD de-
pending on their cognitive status.

We found significant differences in socio-
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demographic, disease-related, and clinical vari-
ables depending on the severity of cognitive im-
pairment, indicating the usefulness of these criteria
for classifying patients with MCI and dementia in
PD according to their cognitive status. Parkinson's
patients suffering from MCI and dementia have
been found to have more severe impairments than
patients without cognitive impairment, with greater
deterioration in both motor and non-motor symp-
toms.

Discussion

Our study confirmed that cognitive
impairment is highly prevalent among patients
with PD in Almaty, Kazakhstan. More than 60% of
the examined patients demonstrated some level of
cognitive decline, with 26.4% presenting MCI and
34.9% meeting criteria for dementia. These findings
are consistent with global data reporting that up to
80% of PD patients eventually develop dementia.
The results emphasize that cognitive dysfunction
may manifest even in the early or moderate stages
of PD and is not exclusively a late-stage symptom.

Older age, longer disease duration, low edu-
cational level, and the akinetic-rigid subtype were
the strongest predictors of dementia. This find-
ing aligns with those of Aarsland et al. (2010) and
Pedersen et al. (2017), who have also highlighted
the roles of age and disease duration in cognitive
decline. In our cohort, disease duration exceeding
19 years and disease onset after age 60 were par-
ticularly associated with dementia, indicating that
neurodegenerative progression in PD is cumulative
and multifactorial.

Patients with lower education demonstrated
more pronounced impairment, supporting the «cog-
nitive reserve» hypothesis. Furthermore, the corre-
lation between advanced Hoehn and Yahr stages
and lower Schwab and England scores suggests that
the severity of motor dysfunction is closely linked
with cognitive deterioration, reflecting the diffuse
neurodegenerative process affecting both dopami-
nergic and non-dopaminergic systems.

Our data highlight the need for early cog-
nitive screening using sensitive tools such as the
MoCA, even at the initial stages of PD, to facilitate
timely interventions and cognitive rehabilitation.

Conclusions

Cognitive impairment is common in Parkin-
son's disease and tends to progress with disease du-
ration and severity. The key predictors of dementia

include older age at onset, disease duration over 19
years, low educational attainment, and severe mo-
tor deficit. Early detection and systematic monitor-
ing of cognitive functions are crucial for improving
quality of life, planning care, and slowing the pro-
gression of disability in PD patients.

Future longitudinal studies with larger sam-
ple sizes and extended follow-up periods are war-
ranted to better understand the trajectory of cogni-
tive decline and to identify potential protective fac-
tors that may delay the onset of dementia in PD.
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ITAPKUHCOH AYPYBIHJAT'BI KOTHUTUBTI BY3bIJIVJIAP )KOHE JEMEHIUA

A. Konabioaesa', C. KamenoBa'’, K. Ky:xkbi6aeBa'?, JI. Ocnanoexona’, C. Kene6aena?,
K. CapyakacoBa’, M. )Kany3akos®
'«C. 1. Achennusipos arbiagarbl Kazak yirTeik Meaununa yauBepeuteti» KEAK, Kazakcran, Aimars
2 AnMartsl Kanacel JleHcaybik cakray 0acKapMachIHbIH «Mejiey ayJaHbIHBIH aJFaliKbl METUIHAIIBIK-
canutapiblk kemek opranbirb» MKK, Kazakcran, Anmarst
3 «On-Papabdbu atbiagarsl Kazak yiaTteik yauBepcuteti» KEAK, Kazakcran, Anmarst
*Koppecnondenm asmop

AnaTna

[TapkrHCOH aypybIHJAFbl KOTHUTHBTIK OY3BUIBICTap — HAYKACTap/IbIH OMip CalachblH TOMEHJIETETiH
XKoHEe eHOEKKEe >KapaMIbUIBIFBIH MIEKTEHTIH MaHBI3ABI Macesne. EpTe keseHIe aHBIKTay MEH YaKThUIbI
0aKpUIay JTEMEHIMSIHBIH JaMybIH OasyaaTyFa MyMKiHIIK Oepei.

Maxcamwi. TlapkuHCOH aypybl Oap HayKacTapla KOTHHTHUBTIK OY3BUIBICTAPIBIH KHUUIITIH JKOHE
OJIap/IbIH JEMEHLUSAFa OTyiHE ocep eTeTiH Kayil (pakTopiiapbiH aHBIKTAY.

Mamepuanoap men a20icmep. 3eprreyre AnMarhl KadachlHAAFbl aMOyTaTOPUSIIBIK KIMHUKAIAPIa
6axputanral 106 Haykac eHri3ini. [lapkuHCOH aypybIHBIH TUArHO3bI XaJbIKAPAIIBIK KpUTEpUAIepre coiikec
pacrtanabl. Korautusrik sxarnait MMSE sxone MoCA mikananapbIMeH, ajl aypy/ablH aybIpIIbIFbl XeH MeH SIp
xoHe [1IBa6 men MHmeH ] mkanatapeMeH OaraaaH/Ibl.

Homuoicenepi. YKeHin korHUTUBTIK Oy3buibicTap 26,4 % Haykactrapma, nemenmust — 34,9 %, an
Oy3buUIBIC O0Maybl — 38,7 % karmaiiia aHbIKTaNIbl. KOTHUTUBTIK TOMEH/IEY er/ie jKacTarbl, O11iMi TOMEH,
aypy y3akTbhIFbl 10 KpIIaH acKaH jKOHE aKMHETHKAJBIK-KaTaH TYpJeri HayKacTapja XHUipek OailKaisl.
PerpeccusinbIk Tangay AeMEHIUSHBIH HET13r1 0oypKayIIbuIaphl peTinge: 60 xacTtaH KeiiHri 6actaitysl, aypy
Y3aKTHIFBI 19 KBUIIAaH apThIK, TOMEH OLTiIM JIEHT el JKOHE aiiKbIH MOTOPJIBIK JE(DUIIUTTI KOPCETTI.

Kopvimwvinovl. TIapKUHCOH aypybIHIaFbl KOTHUTUBTIK OY3BUTBICTApP KU1 Ke3eCel )KOHE YaKbIT oTe
yze# Tyceni. KOTHUTHBTIK (QyHKIUSUIApIb! €pTe aHbIKTAy MEH JKYHeli OaKpuiay HayKacTap/blH eMip cara-
CBIH JKaKCapThIIl, IEMEHIMSHBIH JaMybIH OasynaaTyFa MyMKiHAIK Oepei.

Tyiiin ce30ep: [lapkuncon aypyvl, sncenin KoeHumuemix oysviivicmap, oemenyusi, MMSE, MoCA,
KOZHUMUBMIK OUCYHKYUS, Kayin hakmoprapbol.

KOI'HUTHUBHBIE HAPYIIEHUA U JEMEHI WA ITPU BOJIE3HU TAPKHUHCOHA

A. Konabioaesa', C. KamenoBa'’, K. Ky:xkbi6aeBa'?, /1. Ocnanoexona’, C. Kene6aena?,
K. CapyakacoBa’, M. J)Kany3akos®
"HAO «Kazaxckuit HaiinoHaabHbIH MEIUIIMHCKUI YHUBEPCUTET HMEHU
C. . AchenausipoBay, Kazaxcran, Anmarsl
2 TKIT «lleHTp mepBUYHON MEIUKO-CAHUTAPHOM MOMOIIU Meieyckoro paiioHay YrpaBJieHHUs 3ApaBOOX-
panenus r. Anmartsel, Kazaxcran, AnMarsl
3 HAO «Kazaxckuit HarmonasnbHelii YHuBepcuteT numenn Anb-®apabuy», Kazaxcran, Anmarst
*Koppecnonoupyiowuii asmop

AHHOTaIUA
KornuTuBHBIC HapyIICHUS SBJISIOTCS OMHUM M3 HAMOOJIEe YaCThIX U MHBATUAN3UPYIONINX TPOSB-
nennit 6one3nu Ilapkuacona. OHU CyIIECTBEHHO CHIDKAIOT KaYeCTBO JKM3HM MAIIMEHTOB U UX CeMeEi, a
TaK)Xe YBEIMYUBAIOT PUCK YTPAThl TPYAOCTIOCOOHOCTH U COLMATBHON 3aBUCHMOCTH. PaHHSS TMarHOCTHKA
KOTHUTHBHOTO Je(UIIMTa UMEET BAXKHOE 3HAYCHHE IS CBOCBPEMEHHOTO BMEIIATENILCTBA U 3aMEICHUS
MIPOTPECCUPOBAHUS IECMEHLIMH.
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Lenv. Onpenenuth pacpOCTPAHEHHOCTh KOTHUTUBHBIX HapyIIeHWH W (aKTOPOB PHUCKA HX IPO-
TpecCUpPOBAaHUS IO JEMEHIINH Y TTAIIUeHTOB ¢ Oone3Hbto [TapkuHcoHa.

Memoowi. B uccnenopanue OblTn BKIIOUEHBI 106 manneHToB, HAOMIOIABIINXCS aMOyIaTOPHO B KITH-
Hukax Anmarel. J{uaraos 6onesH [lapkuHcoHa OBLT MOATBEPKIEH MO MEXITyHAPOIHBIM KpuTepusim. Kor-
HUTHUBHBINA cTaTyC olleHuBaiu ¢ moMoibio mkaa MMSE u MoCA, ctenenp TsxecTH 3a005ieBaHUs — T10
mkane XeH u Spa u mkane nmoBcenHeBHO# aktuBHOCTH 11IBaba u Murnenaa.

Pe3zynemamul. Msirkue KOTHUTUBHBIE HApPYIIEHUS BBISIBICHBI Y 26,4% MalUeHTOB, AEMEHIUS — Y
34,9 %, orcytcTBue HapylieHuid —y 38,7 %. bonee BblpaxkeHHOE CHIKEHHE KOTHUTUBHBIX (DYHKIUH yarie
HaAOIOIANIOCh Y MAIIMEHTOB CTApPIIEro BO3pacTa, ¢ HU3KUM YPOBHEM 00pa30BaHUs, JITUTEIBHOCTHIO O0Ie3-
Hu Oonee 10 €T U aKUHETUKO-PUTHIHBIM TUTIOM T€UeHHsI. PerpecCHOHHBIN aHANU3 BBISIBUJ MPEIUKTOPHI
JIeMeHInH: 1e0r0T 3a0oneBanus mocie 60 JeT, AMUTENbHOCTh 00Ie3HU CBbINIe 19 j1eT, HU3KUil YpOBEHb
00pa30BaHUs U BHIPAKCHHBIE IBUTATEIIbHBIE HAPYIIICHHS.

Bv1600v1. KornutuBHbIE paccTpoiicTBa mpu O6one3Hu [lapkuHCOHA BCTpeYaroTCst 4acTo U Mporpec-
CUPYIOT C TeUeHHEeM 3a0o0ieBaHus. PaHHsS TUMarHOCTHUKA U PETYIISPHBII MOHUTOPUHT KOTHUTUBHBIX (DYHK-
LU MO3BOJISAIOT 3aMEINTh PA3BUTUE JEMEHIIMU U NTOBBICUTH KAUE€CTBO KU3HU MALIMEHTOB.

Knirouesvie cnoea: oonesnv Ilapxuncona, nézkue xoeHumugHvle napyuwienus, oemenyus, MMSE,
MoCA, koenumusHas ouc@ynkyus, hakmopsl pucka.
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COBPEMEHHBIE NOJAXO/bl K JUATHOCTHUKE
U TEPAIIMA HELICOBACTER PYLORI: AHAJIN3
OCBEJOMJIEHHOCTHU U BAPLEPOB BOCHPUSITUS

. A. Kaiioysutaesal, I1. A. Myanamesa?, A. E. Yaauena®”
'AO «Hay4Ho-uccien0BaTelIbCKuilt MHCTUTYT KapAHOJIOTHU M BHYTPEHHHX OOJIe3HEH»,
Kazaxcran, AaMarel
2 Manrucrayckas ooacTHas MHOTonpoduiabHas 0oibHHUIIA, renaToleHTp, Kasaxcran, Akray
3 Kazaxckuii HalIMOHAIBHBIN YHUBEpCUTET UMEeHU Alb-Dapabu, Kasaxcran, Aamars
*Koppecnonoupyrowuii agmop

AHHOTALUA

B Pecniyonuke Kazaxcran npoonema Helicobacter pylori nmeet 0oco00e 3HAYCHHUE B CHITY BBICOKOH
3a00s1eBaeMOCTH OOJIE3HSIMHU OPTraHOB MUILEBAPEHUS U OTPAaHUYEHHOTO JIOCTYTa K COBPEMEHHBIM METO/IaM
JUarHOCTUKU W TEpanuu B psAjie pernoHoB. HecMmoTpss Ha Hainyue MEXIyHAPOIHBIX KIMHUYECKUX
PEKOMEHaINi, BHEIPEHNE ITHUX TTOIXOI0B B KIIMHUYECKYIO MTPAKTUKY TpeOyeT He TOJIBKO TEXHUIECKOW U
OpraHMU3allMOHHON NOJIEPKKHU, HO ¥ BBICOKOTO YPOBHS OCBEAOMIEHHOCTH U MPUBEPKEHHOCTH CO CTOPOHBI
Bpauell NepBUYHOTO U CHELUATU3UPOBAHHOIO 3BEHA.

L]enb pabomul—ONCHUTH yPOBEHBb OCBEIOMIIEHHOCTH Bpauei Pecyonmku KazaxcTan 0 COBpeMEHHBIX
MOAX0JaX K JUArHoCTUKe W jeudeHuto uHpexkuuu Helicobacter pylori, a Taxke K CUMITOMaTHYeCKOM
Tepany AUCTIETICHYECKUX PACCTPOMCTB, BHIIBUTH OCHOBHBIE Oapbephl, 3aTPyAHSIOMNE MPOPUIAKTUKY U
JIeUEHUE TaHHON UH(EKIUH.

Mamepuanvl u memoovl. B xoe TaHHOTO OIUCATENBLHOr0 00CEPBALIMOHHOIO MCCIEA0BaHUs ObLIN
orporieHsl 175 Bpadeil o0meil MpakTUKK / yYaCTKOBBIX Bpadel M 35 racTpoIHTEPOJIOrOB U3 6 PETHOHOB
Kaszaxcrana.

Pezynomamer. ViccnenmoBanue TIOKa3ano, YTO TacTPOIHTEPOJOTH B IEJIOM 00iamaroT Oonee
BBICOKMM YPOBHEM OCBEJOMJIEHHOCTH O COBPEMEHHBIX MOJXOJaX K JUAarHOCTUKE U jeueHuto H. Pylori.
CpaBHUTENBHBIN aHAIU3 IPUYUH Ha3HAYEHUs TECTUPOBaHus Ha H. pylori moka3a, 4TO TaCTPOdIHTEPOJIOTH
yarie, 4eM Bpauu oOI1el MpakTUKU, paccMaTpuBaroT anemuto (68,6 % npotus 48,0 %, p = 0,028), a Taxxe
ceMeiHbll aHaMHe3 paka xenynaka (91,4 % nportus 66,3%, p = 0,002). Haubonee BaxHBIM KpUTEpPHEM
pu BeIOOpe cxeMbl JeueHus: nuadeknuu H. pylori Kak I TaCTPOIHTEPOIIOTOB, TaK U JUIsS Bpadei oOmiei
MIPAKTHKH, OCTAIOTCS PEKOMEHAALNN KIIMHUYECKUX ITPOTOKOJIOB, HA KOTOpPbIE OpHeHTHUpYIoTCs 6omee 90 %
cnernpanctoB obenx rpynn (p = 0,734). OCHOBHOWM NMPHUYMHOW HEyIad dPaTUKAIMOHHON TeparuH, 10
MHEHUIO 00eUX rPYII CHEUAINCTOB, IBISIETCS PE3UCTEHTHOCT OAKTEpU K aHTUOMOTUKAM, HEI0CTaTOYHAS
OCBE/IOMJIEHHOCTb MAIMEHTOB O PUCKAX NEePCUCTeHLUHU H. pylori n BaXKHOCTH 3aBEPIICHUS Kypca JICUEHHUS.

Bv1600wbl. T'acTpodHTEpOJIOTH, B CpPaBHEHWH C BpadaMu OOMICH NpaKTHKH, OO0JamgaroT Oolee
BBICOKUM YPOBHEM WH(GOPMHPOBAHHOCTH, YaIlle MCIIOIB3YIOT COBPEMEHHBIE JTUATHOCTHYECKUE METOMBI
U OPUEHTHPYIOTCS Ha JIOKAJIbHYI0 aHTUOMOTHKOPE3UCTEHTHOCTh IPU BHIOOpE cxeM JjeueHus. B 1o xe
BpEMS Bpauu MEPBUYHOIO 3BE€HA OCTAIOTCS KIIIOUEBBIM 3BEHOM B MaplIPyTU3allMU MMAalMEHTOB, OJIHAKO UX
noTpeOHOCTH B IOTIOIHUTEIILHOM O0YYEHUH U TIOAJIEPIKKE BHIPAKECHBI 3HAYUTEIBHO CUIIBHEE.

Knrwoueewie cnosa: Helicobacter pylori, oceedomnennocmo, OuacHoCmuKa, iedeHue.
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Beenenue

Wndexuust Helicobacter pylori (H. pylori)
OCTaeTCsl OIHOM M3 Hamboee pacpoCTPaHEHHBIX
OakTepuadbHBIX WHQEKIUI B MHUpPE, aCCOLHMHPO-
BaHHOMH C PsZIOM CephE3HBIX 3a00JIeBaHUM, BKITIOUAs
XPOHUYECKHUH TaCTPUT, A3BEHHYIO OOJIE3Hb KeNy/-
Ka 1 JBEHAATUIICPCTHON KUIIKH, a TAKXKE Kely-
JIOUHYI0 ajfieHokapiuuHoMy U MALT-mumdomy [1-
3]. CornacHo naHHeIM BceMupHoii opranuzanuu
3npaBooxpanenus, 10 50 % HacereHUs TIaHEThI
uHuMpoBansl H. pylori, npu 3TOM B CTpaHax ¢
HU3KUM M CPEIHUM YPOBHEM J0XOJa PacrpocTpa-
HEHHOCTb MOXeT npeBbimarh 70 % [4; 5].

B Pecnybmuke Kazaxcran mnpobnema H.
pylori nmeer ocoboe 3HAUYEHHE B CHITy BBICOKOM
3a0051eBaeMOCTH OOJIC3HSIMU OpPTaHOB TMHIIEBAPE-
HUS U OTPAaHUYEHHOTO JIOCTYNa K COBPEMEHHBIM
METO/IaM TUAarHOCTUKU M Tepaluu B PsJie Peruo-
HOB [6]. HecMoTps Ha Hannune MeXIyHapOIHBIX
KIMHUYECKUX pexoMmenmauuii (Maastricht VI/
Florence Consensus Report, American College of
Gastroenterology guidelines u 1p.), BHeApeHue
9THX TOJIXOJ0B B KIIMHUUYECKYIO MPAKTHKY TpeOyeT
HE TOJILKO TEXHUUYECKOM W OpraHU3alMOHHOU TOJ-
JIePKKH, HO ¥ BBICOKOTO YPOBHS OCBEJJOMJIEHHOCTH
U MIPUBEP>KEHHOCTHU CO CTOPOHBI Bpauye epBHUYHO-
r0 U CHelUaIu3upoOBaHHOTO 3BeHa [3; 7; §].

Ha ceromusimauii neHp HaOmromaercst cy-
IIECTBEHHBI pa3phlB MEXIYy PEKOMEHIyeMbIMU
CTaHAapTaMH TUArHOCTUKU U JieueHus H. pylori n
UX peajbHON KIMHMYECKON peanuzanuei [8]. [Ipu-
YHMHBI 3TOr0 BO MHOTOM KPOIOTCSI B HEJJOCTaTOYHOU
MH(POPMHUPOBAHHOCTH MEIUIMHCKUX pPaOOTHHKOB,
a TaKKe B HAJIMYUHU OApbepOB BOCIIPUATHS — OT CO-
MHEHUI B HEOOXOIUMOCTH PAAUKAIIMN IO OTPaHH-
YEHHOT'0 JIOCTYIa K MOATBEPXKIEHHBIM CXeMaM Te-
parum 1 KaueCTBEHHBIM J1a00paTopHbIM TecTaMm [9].

Takum o0pa3om, M3y4eHHE YPOBHS OCBe-
ToMJIEHHOCTH Bpauell KazaxcraHa o COBpeMEHHBIX
MOJXO0/aX K JMArHOCTHKE U jedeHuto H. pylori, a
Takxke (PaKTOpOB, NPENATCTBYIOIIUX X UCIOIB30-
BaHUIO B MTOBCEIHEBHOM MPAKTUKE, MPEICTABISACT-
Csl aKTyaJIbHOM 3ajadeld. Pe3ynbrarel Takoro aHa-
JHM3a MOTYT CIIOCOOCTBOBATH ONTHMHU3ALUM 00pa-
30BaTeIbHBIX M OPraHU3alMOHHBIX MHTEPBEHIIHH,
HalpaBlIeHHBIX Ha MOBbIIIEeHHE 3(deKTuBHOCTH
60pbs05I ¢ H. pylori-accoiMupoBaHHBIMU 3200J1€Ba-
HUSIMH B CTpaHe.

Llesb pabOTHI — OIICHUTH YPOBEHb OCBEIOM-
néunoctu Bpaueit Pecrryonuku Kasaxcran o coBpe-

MEHHBIX I0JIX0/1aX K JMAarHOCTUKE U JICUYECHUIO UH-
bexuuu H. pylori, a Takxke K CUMITOMAaTHYECKON
TEpaNuy IUCIENCUYECKUX PAaCCTPONCTB, BBIIBUTH
OCHOBHBIE Oapbepbl, 3aTPYyAHAIOLINE TPOPUIAKTH-
Ky U JIeYeHUE TaHHOM MH(peKuuu.

MeToabl 1 MaTepHUAJIbI

beuto mpoBeneHo omnucarenabHoe oOcepBa-
LIMOHHOE HCCIIEJOBAHKE, B XOJE€ KOTOPOrO IPOBO-
JIUJICS. ONIPOC Bpaueil oO1eil MpakTUKK / y4acTKo-
BbIX Bpaueii (nanee — BOII), u racTpo3HTEPOIOTOB.

IIporoxon wuccnenoBaHUs U ONPOCHUK
OBUIM pPAacCMOTPEHBl HAa 3aCEaHUU JIOKAJIbHOMN
stuueckoil komuccun AO «HUUW kapauonorun
U BHyTpeHHHX Oousie3Heit» (IIporokon Ne3 or
27.03.2025). Auketa Oblia cocTaBlieHa aBTOpaMHU
MCCJIEIOBAaHNS HA OCHOBE JIMTEPATYPHBIX AAaHHBIX
Y DKCIIEPTHOTO OIIBITA.

AHKeTa cocTosiia u3 26 BOIpOCOB, KOTOPbIE
3aTparuBajiy NpoOJeMbl JTUArHOCTUKH, JICUECHUS,
npo¢unakTuku uHpuuuposanus H. pylori,a Takxke
YpOBEHb CyOBEKTHUBHOW OLIEHKH OCBEIOMJICHHO-
CTH 0 AaHHOU marosioruu. IlonHas Bepcus onpoc-
HUKa HaXOAUTCS MO cchlike: https://drive.google.
com/file/d/1zDuKz4U- yUzHD7pw9jhtBxOfM-
NyQPH/view?usp=drive link. =~ Bo wun30exanue
BO3MOXKHOTO KOH(DJIUKTAa HMHTEPECOB CO CTO-
POHBI CIIOHCOPAa HCCIEN0BaHUs, OIpPOC IPOBO-
nuics kommanueidl Proxima Research (https://
proximaresearch.com/kz/ru/) mocpeacTBoM KoM-
IBIOTEPHOT0 OHJIaWH-UHTEepBbIoMpoBaHus (CAWI
uHTepBbl0). Ompoc npoBoxwics ¢ 05.04.2025
no 23.04.2025. PacueT BbIOOPKH MPOBOIMICS I10

dopmyne 1:

n=2xp(1-p)/d (1)

rae:

N — pacyeTHHIN pa3Mep BHIOOPKU;

Z — QYHKIHSI HOPMAJIBHOTO pacipeieieHUs
¢ 3aganabM o (1,96), mockonbky 0=0,05;

p — nons (oKuIaeMoe 3HaYCHUE TIEPBUYHOM
MEPEMEHHON UCCIEeI0BaHUs), — TP HEU3BECTHBIX
BXOJIHBIX JaHHBIX ObLI ompenesneH kak 50 %;

d —eneBoii ypoens Tounoctu (= 10 %) [10].

CooTHolleHue Bpadel oOuIel NMpakTUKH U
racTpod’HTeponoroB (5:1) 6bU10 BEIOpAHO € yueTOM
peanbHO CTPYKTYpbl MEAUIIMHCKUX KaJapoB B Pe-
cnyonuke KazaxcraH, rae coracHo qaHHbIM bropo
HAI[MOHATILHOM CTAaTUCTUKH, TaK OOIIIast MOMYSIUs
Bpaueil Kazaxcrana o nanneiM bropo HanmoHaub-
HOM cratuctuku cocrasisier 81000 cnenpanucToB
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A4

(https://stat.gov.kz/ru/industries/social-statistics/
stat-medicine/), U3 HUX TeparneBTUUYECKOro Mpopu-
7151, 110 rpy0OoMy mpeanonoxkenuo, - 40000.

Takum 06pa3oM, MUHMMAaJIbHBIN 00bEM He-
o0xonuMoii BbIOOpKH cocTaBUT 96 yuacTHuka. C
yUYeTOM IONpPaBKU Ha BHIObIBAHKE, HEMIOJIHBIN cOOp
JaHHeIX U T. 4. B 30 %, urorosas oleHKa MHUHU-
MaJIbHOTO 00beMa HEeOOXOAUMOTrO KOJIUYECTBA BbI-
60pku coctaBuio 125 yuacTHukoB. B urore, B 1an-
HOM HcclieoBaHuM ObL10 3aeiicTBoBaHO 175 BOIT
1 35 racTpO3HTEPOIIOTOB.

VYuuteiBas, uro nauumeHtsl ¢ H. pylori-
aCCOLMMPOBAHHBIMU 3a00JIEBAaHUSMM YacTO CTpa-
Jal0T OT JAMCHENCHUYECKUX CUMITOMOB, TpeOyro-
IIMX CUMIITOMAaTHYECKON TEpamuu, B aHKETy ObUIN
BKJIFOYEHBI BOIIPOCHI O NPUMEHEHUU INPOKUHETH-
KOB, B YaCTHOCTH HUTONPUAA THUAPOXJIOpHUAA, IS
OLIEHKHM KOMIIJIEKCHOTO TIOAX0AA Bpayeil K BEACHUIO
TaKUX MAI[EHTOB.

JlaHHble aHKETHPOBaHHS ObUIM COOpaHBI
U sKcnoptupoBaHbl B ¢opmare MS Excel, korto-
pble ObuM 3arpykeHsl B nporpammy IBM SPSS

Statistics s nanpHeimelr oOpadorku. Bee nan-
HBIE OMpoca OB KaTErOPU3HPOBAHBI, IS MPE-
CTaBJICHUS NPUMEHSIUCh aOCONIOTHBIE YacTOTHI
U TIOKa3aTesu oM B MpolleHTax. [ cpaBHeHuUs
YacTOT MO JIByM KaTerOpHsM Bpaueil MPUMEHSIICS
KpUTEpUN XHU-KBaJpat, Mpu HEOOXOAUMOCTH C TO-
MpaBKaMU Ha MPaBIOMNOA0O0HE U HEMPEPHIBHOCTS.
Paznuums cyuTanuch CTaTUCTUYECKH 3HAYMMBIMU
npu yposHe p<0,05.

Pesyabrarsl

B uccrnenoBaHuy NpUHATU y4acTUE Bpavd
u3 6 perumonoB Kazaxcrana. 'acTposHTeponoru
ObUIM TpeACTaBICHBl BpauaMu Oojiee CTapIiero
BO3pacTta mno cpaBHeHuto ¢ BOII, cooTBeTCTBEHHO,
TacTPOIHTEPOTIOTH UMENH OOJBIIHNIA CTaK PabOTHI:
62,9% u3 HuX uMenH onbIT Oonee 20 J1etT, Toraa Kak
cpeau BOII sror nmokaszarens coctaBui 38,3% (p
= 0,017). BOII yame paGotanu B TOPOJACKUX IO-
TUKIMHAKaX (66,3%), Toraa Kak racTpodHTEpPOIIOo-
T TPEUMYIECTBEHHO OBLIU 3aHSATHl B YAaCTHBIX
MeauIuHCKuX opranm3amusax (60%) (p < 0,001).
(Tabmuma 1).

Ta6auna 1. CounanpHo-aemMorpaduueckne mokazaTesid peCcroHICHTOB

IToxa3zarenn CrenuaancTel p
I"acTposnTeposioru BOII
T'opon AxTtobe 2 (5,7 %) 18 (10,3 %) 0,245
AnMaThI 17 (48,6 %) 48 (27,4 %)
Actana 6 (17,1 %) 37 (21,1 %)
Kaparanna 5(14,3 %) 26 (14,9 %)
Tapaz 1(2,9 %) 8 (4,6 %)
[IpiMKeHT 4 (11,4 %) 38 (21,7 %)
Bo3spact 31-40 ner 11 (31,4 %) 81 (46,3 %) 0,010
41-50 et 4 (11,4 %) 41 (23,4 %)
crapiue 50 ner 20 (57,1 %) 53 (30,3 %)
[Ton Kenckuit 31 (88,6 %) 162 (92,6 %) 0,494
Myxckoit 4 (11,4 %) 13 (7,4 %)
Crax 11-20 ner 5(14,3 %) 57 (32,6 %) 0,017
paboTHI 5-10 ner 8 (22,9 %) 51 (29,1 %)
Bpaiom 6onee 20 et 22 (62,9 %) 67 (38,3 %)
Mecro ['oponckas MoNMKIMHUKA 8(22,9 %) 116 (66,3 %) <0,001
paboThI Cenbckas MOJIMKIMHUKA 0 (0 %) 3 (1,7 %)
Cnenunanu3upoBaHHbIN LIEHTP 2 (5,7 %) 52,9 %)
LleHTpBI CEMEIHOTO 30POBbS 0 (0 %) 6 (3,4 %)
YacTHas MeAUIIMHCKAs OpraHu3anus 21 (60 %) 42 (24 %)
Jpyroe 4 (11,4 %) 3 (1,7 %)

Cocmasneno asmopamu no mamepuauiam CcODCMBEHH020 UCCTEO08AHUS
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Bpaun o0eux Kareropuil HCIOIb30BAIU
Yalle BCero KIMHUYECKUE PEKOMEHIALlUU U IIPOTO-
KOJIBI JUIs TTOJTyYeHMS aKTyalbHOM MH(pOpMaLUU O
H. pylori. 'acTpo3HTEpOIOTH 3HAYUTEIHHO Yallle,
yem BOII, nomyyanu undopmanuoo o COBpeMeH-
HBIX MOJX0/1aX K IMarHOCTUKE U JieueHuto H. pylori
U3 TAKUX UCTOYHHUKOB, KaK KOH(EPEHIIMH U CUMIIO-
3uymbl (85,7 % npotus 54,9 %; p = 0,001), obpa-
30BaTeNlbHbIe BeOMHApHI U OHNIAWH-Kypcwl (71,4 %
potuB 46,3 %; p = 0,009), a TakKke MEIULIUHCKHE
KypHaisl (42,9 % npotus 18,9 %; p = 0,004). Uc-
M10JIb30BAHUE CHEIMATU3UPOBAHHBIX CaWTOB, OOJI-
JeTeHell U y4eOHUKOB KaK OCHOBHBIX HCTOYHHKOB
nH(GOpPMAITUU JIJIS IOTYYSHUS aKTyalbHBIX TaHHBIX
ykazanu ot 20 1o 34 % Bpaueil B ka0l rpymnre,
IIPY 3TOM YaCTOTHI HE MMEJIM CTaTUCTHUUYECKH 3Ha-
YUMBIX pa3Inyuil.

CpaBHUTENBbHBIN aHAIW3 MPUYMH Ha3HaYe-
HUS TeCcTHUpoBaHus Ha H. pylori mokasaln, 4To ra-
cTpo3HTeposioru yanie, ueM BOII, paccmarpuBaror
anemuto (68,6 % npotus 48,0 %, p=0,028), a Taxke
ceMeiHbIi aHaMHe3 paka xenynka (91,4 % npotus
66,3 %, p =0,002) kak mokazaHue K TECTUPOBAHUIO.
KpoMme TOro, oHum 3HAYMTENBHO 4Yallle HA3HAYAIOT

TECTUpOBaHUE M0 WHHLMaruBe nanuenra (37,1 %
npotuB 9,1 %, p < 0,001). OcranbHble MOKa3aHUSA,
TaKW€ KaK HaJIMYME JUCHENCUYECKHX CHUMIITOMOB,
HO/I03pEHHE Ha S3BEHHYIO OOJIe3Hb, BbIABICHUE /.
pylori y cynpyra uiamM HaJu4uue s3BEHHOH Oolie3Hu,
HE HMMEIM CTaTUCTHYECKU 3HAYUMBIX pPasIndMi.
HawuGonee yacto ucnonab3yeMbIM METOAOM B 00enX
rpymnmnax Obuia sHIOCKONUs ¢ Ouoncueil. OgHako
TacTPOIHTEPOJIOTH 3HAYUTENIBHO Yalle NMPUMEHSUIN
TECT Ha aHTUreHbI B Katie (65,7 % npotus 18,3 %, p <
0,001). Taxsxe racTpOIHTEPOJIOTH B OOJIbILEH cTemne-
HU OPUEHTUPYIOTCS HA TOUHOCTD JUArHOCTUYECKOTO
metona (94,3 % nporus 74,9 %, p = 0,012), Torna
kak BOII yaie yunTsIBatoT CHMITOMBI U KJIMHUAYE-
CKy0 KapTuHy nauueHnTta (62,9 % nporus 37,1 %,
p = 0,008). ITokazaHnuem Jyis TECTUPOBAHUS I'ACTPO-
sHTeponoru vame, yeM BOII cunrtanu guarHoctu-
poBaHHBbIi pak xemynaka (60,0 % mporus 29,1 %,
p = 0,001) u gmurensHoe neuenune UIIII (48,6 %
npotus 30,3 %, p = 0,049). bonee monpobHO cpaB-
HUTEJIbHBIN aHAJIN3 IPUUUH Ha3HAYECHUS TECTUPOBA-
HUs Ha H. pylori, NCTIONB3yeMbIX TUarHOCTUYECKUX
METOJIOB U (haKTOPOB, BIMSIOIIMX Ha BEIOOpP TaKTH-
KU TIpe/ICTaBlIeH B Talnuie 2.

Tadauua 2. Bonpocsl, kacaromuecs nuarnoctuku H. pylori

[Tokazareinb CrienuaaucTbl p
["acTposnTeposioru BOII
[Tpuunael Ha-  CHMIITOMBI JTUCIICTICHT 20 (57,1 %) 79 (45,1 %) 0,201
3HaueHus TecTH- llogo3peHue Ha 3By KelyaKa Uin 31 (88,6 %) 165 (94,3 %) 0,259
poBanust a H.  JIIIK*
pylori AHemust 24 (68,6 %) 84 (48,0 %) 0,028
CemeliHbIi aHAMHE3 paka KeryJKa 32 (91,4 %) 116 (66,3 %) 0,002
[To mpocrbe nanueHTa 13 (37,1 %) 16 (9,1 %) <0,001
Haubonee yacto DHpockomnus ¢ Ouomncuei 31 (88,6 %) 144 (82,3 %) 0,462
NpUMEHSIEMble  YPEa3HbIU IbIXaTelbHbIN TECT 26 (74,3 %) 119 (68 %) 0,551
METOBI IUATHO- 1€CT Ha aHTUTEHBI B KaJie 23 (65,7 %) 32 (18,3%)  <0,001
CTUKHU Ceponorudeckue TecTbl 6 (17,1 %) 27 (15,4 %) 0,801
daxkropsl, onpe- ToyHOCTH METOAA 33 (94,3 %) 131 (74,9 %) 0,012
nensromnye Bel-  JlocTynmHOCTh TecTa 16 (45,7 %) 92 (52,6 %) 0,466
0op Meroza aua- CHMITOMBI M KIMHAYECKas KapTHHA 13 (37,1 %) 110 (62,9 %) 0,008
THOCTUKH ManueHTa
CTtouMOCTb IS TTallueHTa 10 (28,6 %) 36 (20,6 %) 0,370
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Cnyyau, ipu
KOTOPBIX pe-
KOMEH/TyeTCsl
MIPOBEJICHHE Te-
CTHUpPOBaHUS HA
nHpexnuo H.

pylori

rnencuei
S3Ba xxenyaka win JIK

CyNpyTH

neyenue UTTT**

HaHI/IeHTI)I nepea AJIMTCJIbHbBIM Ha3Ha-

yeauem HITBIT***

[TanmeHTH! ¢ PYHKIIMOHANBHOMN AHC-

Oo6napyxenue H. pylori y cynpyra/

JlnarHoCTUPOBAHHBIN paK KeTyaKa
[TaumenTsl, moayyaromue JIUTEIbHOE

17 (48,6 %) 78 (44,6%) 0,712
34(97,1%)  159(90,9%) 0317
29(82,9%)  121(69,1%) 0,150
21 (60,0 %) 51(29,1%) 0,001
17 (48,6 %) 53(30,3%) 0,049
18 (51,4 %) 65(37,1%) 0,132

* JIBeHaAIATUIIEPCTHAS KHIITKA
** PTHruOUTOPHI TPOTOHHOM TTOMITBI

*#* HecTepouaHble MPOTUBOBOCIATUTEIbHBIC MTPETapaThl
Cocmaeneno agmopamu no Mamepuaiam coOCmMEeHH020 UCCIe008aHUs.

Hawnbonee BaXxHBIM KpUTEpUEM TPH BHIOO-
pe cxembl Jeuenus napexuu H. pylori xak 1t ra-
CTPOA’HTEPOJIOTOB, Tak 1 i BOII, ocratorcs peko-
MEHJAINK KJIMHUYECKUX MPOTOKOJIOB, HA KOTOPHIE
opueHTHpytoTCcs 6omee 90 % cnenuanucToB 0oenx
rpynt (p=0,734). BmecTte ¢ TeM racTpOIHTEPOJIOTH
3HAYUTETHHO Yalle MPUHUMAIOT BO BHUMAaHHE BO3-
MOKHOCTh PE3UCTEHTHOCTH K aHTHMOMOTHUKAM MpHU
BBIOOpE CXEM JIeUEHHs, OCHOBBIBASICH Ha MEXIY-
HApOJAHBIX JaHHBIX U COOCTBEHHOM KIMHUYECKOM
ombITe (65,7 % npotus 43,4 %; p = 0,025). Takue
(hakTophbl, KaK CTOUMOCTh T€paNuu i NalueHTa u
MOTEHITHATbHBIE TTO00YHBIE Y(PPEKTHI, B MECHbIIICH
CTENEeHH BIMSAIOT Ha BHIOOP CXEMBI JICUCHUS U HE
JNEMOHCTPUPYIOT CTAaTUCTUYECKH 3HAUYUMBIX pa3-
JTUYUR MEXTy TpynmnamMu crieruanuctos (p > 0,05).
Jns neuenuss undexuun H. pylori ob6e Tpynmsl
yaiie BCEro MCIOJIb3YIOT CXEMY Ha OCHOBE KIIapH-
tpomunuHa: 80,0 % - ractposnTeponoros u 64,0 %

BOII orMeTunu maHHyr0 cXeMy Kak HanOosee Ja-
CTO Ha3HAYaeMyl0, U pexXe IO0ClIeA0BaTeIbHYIO
tepanuto — 8,6 % ractposnteposoroB u 20,0 %
BOII ykazanu sty auHuto tepanuu. Takxke mno 3
CHEIHAJINCTA C KaXKIOW TPYIIbI OTMETUIIH, YTO UC-
MOJIL3YIOT UHBIE CXEMBbI, He Ka3aHHbIE B OIIPOCHUKE
(Tabnuma 3).

[Ipumeuarensro, uro 66 % BOII coobma-
0T O MPaKTUKE Ha3HAYeHHs] CUMITOMATHYECKOTO
neyeHus: 0e3 MpeaBapUTEIHHOTO MOATBEPIKICHUS
nnpexuu Helicobacter pylori ¢ momorisio na6o-
PaTOpPHO-UHCTPYMEHTAJIbHBIX TECTOB. DTO CBUJIE-
TEIbCTBYET O BBICOKOM YPOBHE SMIUPUYECKOTO
nonxoma B amOynatopHoi mpaktuke. [logoOHas
CTparervst MOXKET ObITh OOYCIIOBJIEHA JEe(PUITUTOM
pecypcoB, OrpaHUYEHHOMN JIOCTYMHOCTBIO JUAarHo-
CTHYECKUX TECTOB WJIM OXHUAAHUAMU MAIIEHTOB
OTHOCHUTEJIbHO HEME/JICHHOTO Havalla Tepanuu.

Tadamua 3. Haubonee yacto Ha3HauaeMble CXeMbl apagukauuu H. pylori

IToka3arens CrnennanucTol p
["acTposnTEpOTIOTH BOII
Cxema Ha OCHOBE KJIapUTPOMHULIMHA (MHTUOUTOP MTPOTOHHOM 28 (80,0 %) 112 (64,0 %) 0,078

MOMITBI + 2 aHTHOUOTHKA (KIIAPUTPOMHULIMH + aMOKCHIIMJI-

JIMH))

Cxema Ha OCHOBE METPOHHUAA30J1a (MHTUOUTOP POTOHHOM

13 (37,1 %) 37 (21,1 %) 0,051

MOMIIBI + 2 aHTUOMOTHKA (KJIapUTPOMULIMH + METPOHH1a-

301))

YeThIpeXKOMIIOHEHTHAsI TEPAIHs ¢ BACMYTOM (HHTUOUTOP

10 (28,6 %) 59(33,7%) 0,694

IIPOTOHHOM IOMIIBI + METPOHM1a30J1+ TETPALUKIINH 1 BUC-

MyT)

UYeTpIpeXKOMITOHEHTHAs Tepanus 6e3 BucMyTa (MHTHOUTOD

11 31,4 %) 54 (30,9 %) 1,000

MPOTOHHOM MOMIIBI + KJIAPUTPOMULIMH + aMOKCUIIMJUIUH +

METPOHHUAA30J1)
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[TocnenoBarenbHas Tepanus (MHTUOUTOP MPOTOHHON TTOMITBI 3 (8,6 %) 35(20%) 0,149
+ aMOKCHIIMJUIHH - TIEPBbIC 5 THEH, aee HHruOUTOp Mmpo-

TOHHOM TTOMITBI + METPOHUA30J1 + KIAPUTPOMHIIUH — TI0-

cleayomue 5 THei)

Jpyroe 3 (8,6 %) 3(1,7%) 0,060

Cocmasneno asmopamu no mamepuauiam CODCMBEHH020 UCCTEO08AHUS

Taxoke OB pacCMOTPEH BOIPOC Ha3Haue-
HUS MTAMEHTaM TPOKWHETHKA UTOMIPUIA THAPOXIIO-
puna, HauboIee YaCThIM MOKa3aHHEM 00€ TPYIIITBI
Ha3bIBAIOT TacTpo330(dareaabHy0 pedIIOKCHYIO
00Jie3Hb B KOMOMHAIIUY ¢ MHTUOUTOPAMH TIPOTOH-
Hout nomtsl (85,7 % u 82,9 %, COOTBETCTBEHHO; P
=0,807). OnHako racTpo’HTEPOJIOTH Yallle Ha3Ha-
Yar0T WUTOIPHJ MPHU 3aMEJICHHOM OIOPOKHEHUU
xemynka (77,1 % nporus 53,7 %; p = 0,014), B TO
Bpems kak BOII 3HaunTenbHO yale NpUMEHSIOT
JaHHBIA Tpenapar il NPO(GUIAKTHKH PELuan-
BOB si3BeHHOU 0one3nu (29,7 % mpotus 2,9 %; p <
0,001). Yro kacaercs mpeuMyILIECTB UTONPUIA 110
CpaBHEHHIO C APYTUMH IPOKHHETUKAMH, TACTPOIH-
TEPOJIOTH Yallle OTMEYaIOT €ro Oe30MacHOCTh B OT-
HoweHuu unrepana QT na OKI (62,9 % nporus
41,1 %; p = 0,025), a Takxe pexe MPUIUCHIBAIOT
€My IOTOJHHUTENbHBIH MeTabomndeckuii 3P PexT
(14,3 % mportus 32 %; p = 0,041). Paznuuus no
JIPYTUM XapaKTePUCTUKaM, TAKUM KaK OTCYyTCTBUE
SKCTpANUPaMHUIHBIX 2P PEKTOB, BOSMOKHOCTD JIJTH-
TEJILHOTO TPUMEHEHHS U YPPEKTHBHOCTH B YCTpa-
HEHHH JTUCTICTICUH, CTATHCTUYECKH 3HAYMMBIMU HE
obuu (p > 0,05). B uenom, Utonpua ruapoxsiopu
BOCIIPUHUMAETCSI, KAK OTHOCHUTEIILHO O€30TMacHbIN
Ipernapar, KOTOPbIii MOYKHO HCTIOIh30BaTh JTUTENb-
HO, ¥ CIIOCOOCH CHUMATh OOJIb IPH JUCTICTICHH.

BONBIIMHCTBO OMPOIIEHHBIX CIIEIIHAJIICTOB
— Kak ractposuTeposoru, Tak u BOIT — cooOmmmm,
4TO HeymauM spaiaukauuu H. pylori BcTpedarorcs
y HMX OTHOCHUTENIbHO peako (MeHee ueM B 10 %
ciyuaeB): 45,7 % u 57,7 %, cCOOTBETCTBEHHO. YMe-
PEHHO YacThle Ccay4yau HEOPPEKTUBHOCTH JICUEHUS
(B mpenenax 10-30 %) ormeuanu 42,9 % ractpo-
sHTeposoroB u 34,9 % Bpaueit o0IIeH MPaKTUKH.
Yacras Heymaya spaaukanuu (B 6onee yem 30 %
CIly4aeB) PETUCTPUPOBAIACH 3HAYUTEIBHO PExKe —
11,4 % cpenu ractposnreposioroB u 7,4 % cpenu
BOII. Paznuuus mexnay rpynnamMy He JOCTHUINIU
craTucTudeckoit 3Haunmoctu (p = 0,404).

CormnacHo pe3ynbTaraMm oIpoca, Kak Ta-
cTposHTeposioru, Tak 1 BOII naubonee yacto cpe-

¥ IPUYHMH HeyAad dPpaJuKallMOHHOW Teparmu H.
pylori yka3pIBalOT pe3UCTEHTHOCTh OaKTepuil K aH-
tubuotukam (88,6 % u 73,7 %, COOTBETCTBEHHO; P
=0,081). Taxxe 06€e rpymnIbl pECIIOHIEHTOB B PaB-
HOM CTENEHU OTMEYAIOT CIIOKHOCTH, CBSI3aHHbBIC
C HEBO3MO)KHOCTBIO HHAMBHUAYaJIbHOTO Moa0o0pa
npenaparoB (okoso 42 %) U HU3KOM IpUBEpKEH-
HOCTBIO TIALIUEHTOB K JiedeHuto (o 57,1 %). Kpo-
M€ TOTO0, OKoJIO 28,6 % Bpaueil B KaxJ0W rpyrie
CUMTAIOT MPUYMHON HETPaBUIbHBINA BBIOOP CXEMBbI
tepanun. [To6ounble d(BGEKTH MpenapaToB OTMe-
yajauch yamie ractpol’rreponoramu (37,1 % mpo-
TUB 22,9 %), onHaKo pa3ianune He JOCTUIIIO CTaTH-
ctudeckoit 3naunmoctu (p = 0,089).

Haubonee pacnpocTpaHéHHON OLIEHKOU
YPOBHSI OCBEIOMJIEHHOCTH TMAaIMEHTOB 00 MH(EK-
i H. pylori cpenn 00eux rpymIl CreUAINCTOB
ABIISIETCSL «CpeaHui» — Tak orBeTmin 48,6 % ra-
CTpodHTEpOJIOTOB U 59,4 % Bpaueii oOmiel npak-
TUKH; Pa3In4usi MEXy TPYNIIaMHA OKa3ajiCh CTa-
TucThuecku He3HaunmbiMu (p = 0,497). Ouenka
COOCTBEHHBIX 3HAHWU TIO JMArHOCTHKE, JICYCHUIO
U npo(rIakTuKe WH()EKINN 3HAYUTEIHHO pa3iv-
yanach Mexay cnenuanucramu: 80 % ractposHTe-
POJIOTOB OXapaKTepU30BaIN CBOM YPOBEHb KaK BbI-
cokuii, Toraa kak cpeau BOII Tak oTBeTHIM JIHIIB
36,6 % (p < 0,001). bonpmmucTBo BOII onennnu
CBOM 3HaHUs Kak cpeanue (61,1 %), B To Bpems Kak
HU OJIUH U3 raCTPO’HTEPOJIOTOB HE yKa3al HU3KUI
YPOBEHb KOMIIETCHIINH, B oTiinuue ot 2,3 % BOIIL.
HaunbGonbmmii uHTEpEC K NajabHEHIIeMy U3y4eHUIO
ACTIEKTOB, CBS3aHHBIX C JICYCHUEM U JPaJIUKAIHOH-
HbIMU cxeMamu H. pylori, Beipazunu BOIL: 77,7 % no
cpaBHeHmHIO ¢ 45,7 % ractposnteposoros (p < 0,001).
B 10 k€ BpeMsi racTpO3HTEpOJIOrH Yallle OTMEYaln
HEOOXOIMMOCTh YIITyOJIeHus! 3HaHW| B 00JIacTH Jio-
KaJbHOM aHTHOMOTHKOpe3ucTeHTHoctH (77,1 % mpo-
TuB 54,9 %; p=0,015). UnTepec k muarHocTHaecKum
METolaM ¥ TIPOTOKOJIAM TPOQHIAKTHKA OKa3aJcs
COIIOCTaBUMBIM Cpean 00eHX TPYyMIl CHELUAIUCTOB,
¥ CTaTHCTUYECKH 3HAYMMBIX Pa3lIMuMid 110 STUM Ha-
npaBJeHusIM He HaOmonanocsk (p > 0,05).
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A4

Cpenu  ¢akTopoB, 3aTpyAHSIOLUIMX IPO-
¢wiaktuky U jedenue uHdpexkuuu H. pylori, xax
racTPOIHTEPOJIOTH, TaK W Bpauu OOLIeH MpakTu-
KM HamboJiee 4YacTo BBLAEISUIM HEIOCTATOYHYIO
ocBegoMi€nHocTh HaceneHus (71,4 % u 74,3 %,
COOTBETCTBEHHO), @ TAK)KE€ BBICOKYIO CTOMMOCTh
JMAarHOCTUKU M Tepanuu (okono 52 % B obeunx
rpymnmnax). Oxomno tperu BOII (39,4 %) u yetBepTn
racTpO3HTEPOIOroB (25,7 %) ynoMsHyIu HEXBATKY
JIMarHOCTUYECKOTO OO0OPYIOBAaHUS KaK 3HAYMMOE
orpanudeHue. OCBeTOMJIEHHOCTh CaMHX Bpaueit
paclieHuBaJIach KaKk HEJ0CTAaTOYHasi IPUMEPHO TIsi-
TBIMU PECIIOHJCHTOB, 0€3 CYIIECTBEHHBIX pa3iu-
yuii Mexay rpynnamu. Hu onuH u3 nepeducieH-
HBIX (DaKTOPOB HE MPOIEMOHCTPUPOBAJ CTATUCTH-
YEeCKH 3HAYMMBbIX Pa3IMUui MEXIy CHEelHaTucTa-
mu (p > 0,05).

Bbonee noapobHO pe3ynbTaraMu HCCiIe0Ba-
HUS MOXKHO 03HAKOMUTKCS MO cchike https://drive.
google.com/file/d/1Dkvmgr-SynlRW{2881LDE-
Jwb6RB9v-hs/view?usp=sharing.

Oocyxnenue

Hacrosiiiee uccnenoBanue ObLIO Hampas-
JICHO Ha OLIEHKY YPOBHSI OCBEIOMJICHHOCTH Bpayei
Pecny6nmuku KazaxcTan o COBpeMEHHBIX MMOJIX0ax
K JIMarHOCTHKE U JeuyeHuto uudexuuu H. Pylori, a
TaKXe Ha BbISIBIICHHE OCHOBHBIX OaphepoB, 3aTpy/-
HAIOMIMX NPOQWIAKTUKY M JIEYEHUE AAHHOW HH-
¢exuun. [lomyueHHble pe3yabTaTbl AEMOHCTPHPY-
0T PsAJ1 BAYKHBIX ACIIEKTOB, KACAIOIINUXCS MPAKTUKU
BefieHus nanuentos ¢ H. Pylori B Ka3axcrane, u
MO3BOJISIFOT CPABHUTh MX C MEXKIYHAPOAHBIMU pe-
KOMEH/IaLUSIMU M IaHHBIMU JAPYTUX UCCIIEA0BAHHMA.

HccnenoBanue mokasano, YTO TacTpOdHTeE-
pOJIOTH B 11€JIOM 0071aat0T 6osiee BBICOKUM YpOB-
HEM OCBEIOMJICHHOCTH O COBPEMEHHBIX MOJIX0JaX
K JIMarHOCTHKE W JieueHuto H. Pylori mo cpaBHe-
Huto ¢ BOII. Oto noareepxknaercs teM, uto 80 %
racTPOIHTEPOIIOrOB OLICHUIN CBOU 3HAHMS KaK BbI-
cokue, Toraa kak cpeau BOII sToT nokazarens co-
cTaBWJI Juiib 36,6 %, NOJyUYEHHBIN pE3yibTar Co-
IJIaCyeTCsl C HeJaBHO MTPOBEICHHBIM HCCIIEI0BaHU-
em ¢ Caynosckoil Apasuu [11]. 'actposnTeponoru
3HAUUTENIFHO Yalle HCIOJB3YIOT CIEeLUaTU3UPO-
BaHHbIE UCTOYHUKU MH(POPMAIUH, TAKUE KaK KOH-
bepeHIM, CUMIIO3UYMbI, 00pa30BaTeIbHbIC BEOU-
Hapbl 1 MEIUIIMHCKHE KypHAJIbl, YTO CIIOCOOCTBY-
eT ux Oonee MIyOOKOMY NMOHMMAHUIO aKTyaJlbHBIX
pexomenaauuii. BOII, B cBOrO ouepensp, yaie mo-
JIararoTcsl Ha KIMHUYECKHE PEKOMEHAALUU U Ipo-
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TOKOJIBI, YTO SIBJISIETCS] IO3UTUBHBIM MOMEHTOM, HO
MOJKET YKa3blBaThb Ha MEHBIIYI BOBJICYEHHOCTh B
aKTHBHOE NpodeccronaabHoe pazpurue [12].

IIpu BbIOOpE cXeMbl JieueHust HHpeKku H.
Pylori 0o6e rpynisl Bpayeil B OCHOBHOM OpHEHTHU-
pPYIOTCS Ha PEKOMEHJALMM KIMHUYECKUX IIPOTO-
KOJIOB, YTO SBJISIETCS MOJOKUTEIbHBIM MOMEHTOM.
OpHako racTpO’HTEPOJIOTH 3HAYMTEIBHO 4allle
IIPUHUMAIOT BO BHUMAHME JIaHHBIE O JIOKAJIbHOMU
PE3UCTEHTHOCTHU K aHTHOMOTHKaM (65,7 % mnpoTus
43,4 % y BOII, p = 0,025). D10 kpaiine BakHO, O-
CKOJIbBKY pacTymiasi aHTHOMOTHKOPE3UCTEHTHOCTh
SIBJIACTCA OIHOM M3 OCHOBHBIX IIPUYMH HEynad
3paJKalMOHHON Tepanuu Bo BceM mupe [13]. Uc-
II0JIb30BaHUE CXEMBbl Ha OCHOBE KJIAPUTPOMHULIMHA
ocTaeTcsi HauboJee pacrpoCTPAHEHHBIM MTOIX0I0M
B 00eux rpymnmnax, OJHaKO Ba)XHO OTMETHUTb, YTO B
HEKOTOPBIX perMoHax HaOJ01aeTCsl BHICOKAs Pe3H-
CTEHTHOCTb K KJIQPUTPOMMILUHY, YTO TpeOyeT Ie-
pecMoTpa SMIIMPUYECKUX cXeM JiedeHus [ 14].

AHaiu3 NpUMEHEHUs UTONpuIa BpayaMu
pa3IMYHBIX CIIEHUAIbHOCTEN MPENCTABIAET IPaK-
TUYECKUN HHTEPEC, MOCKOJBKY AMCIENCUYECKUE
CUMITOMBI SBIIIOTCA 4YacTbIM IposiBieHneM H.
pylori-acconuupoBanHbIX 3a00J€BaHUNA M MOTYT
COXPAaHATHCA AAXKE MOCIE YCHEIIHON dpajiuKaluu.
[lonnmanue o1X010B K CUMIITOMaTHYECKON Tepa-
IIMU T103BOJIIET OLIEHUTH KaYECTBO KOMIIJIEKCHOIO
BEJCHUs IALMEHTOB C TacTPO’HTEPOJOTNYECKON
narosiorueid. Hasnauenue uronpuja ruipoxyiopu-
Jla KaK IPOKUHETHUYECKOIO CPEICTBA IPOIEMOH-
CTPUPOBAJIO PA3JINYMs B KIMHUYECKUX IMOAXOAAX
MEXJy TacTpO’HTEpOJOraMH M BpayaMH oOIei
npaktuku. Haubosnee wuacTbIM NOKa3aHueM JJs
o0eux Tpynn BBICTyIANa TracTpold3odareaibHas
pedurokcHasi 00J€3Hb B KOMOWHAIUU C WHTUOU-
TOpaMU INPOTOHHOH IIOMIIBI, YTO COOTBETCTBYET
COBpEMEHHBIM pekoMeHaauusm [15]. Onnako ra-
CTPOSHTEPOJIOTH 3HAYUTEIIBHO Yallle UCTI0Ib30BaIN
Ipenapar npu 3aMeIJIEHHOM OIIOPOKHEHUH JKEITY/I-
ka (77,1 % mpotus 53,7 %), Torna kak Bpauu 00-
11eH PaKTUKHU Yallle pacCMaTPUBAJIXA €r0 1JIsl IIPO-
(GUIAKTUKY PELUANBOB S3BEHHOU 00JI€3HU, YTO HE
BXOJUT B YHMCJIO OI00PEHHBIX MMOKa3aHUH U MOXET
CBHU/IETEJILCTBOBATh O HEJOCTATOUYHOW HHGPOPMHU-
poBaHHocTH. IIpu cpaBHEHHH NPEUMYIECTB UTO-
IIPUJIA IO CPABHEHUIO C APYTUMU IPOKMHETUKAMH,
racTPOIHTEPOJIOTH Yallle OTMEYalu ero Oesomac-
HoCcTh B oTHoweHuH uHTepBasia QT na OKI (62,9 %
npotuB 41,1 %) 1 0TCYyTCTBUE SKCTPATUPAMUIHBIX
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3 eKToB, YTO coriacyercs C JaHHbBIMU KIMHUYE-
ckux uccienoBanuit [16; 17]. Opnako Gojee yda-
CTO€ MpUMIHCHIBaHHWE MeTabonuueckoro 3¢dexra
co croponsl BOII (32 % mpotus 14,3 %) moxer
yKa3bIBaTh Ha OINpeesEHHbIC 320y XK/IeHUs] B HH-
TEpIpPETALMM MEXAaHU3MOB JCHCTBHs Ipenapara.
OTH paznuuus NoAYEPKUBAIOT HEOOXOIUMOCTh 00-
Jiee 1ieJieHanpaBIeHHOro HH(pOPMHUPOBAHUS Bpayei
o01Iell MpakTUKU O MOKa3aHWIX U mpoduiie 0e3-
OMAaCHOCTU MPOKUHETUKOB, OCOOCHHO B YCJIOBHAX
WX HIMPOKOTO MPUMEHEHUS MpHU (PyHKIIMOHATBHBIX
paccrpoiictBax KKT.

OCHOBHOI NpPUYMHON Heydad spaauKalu-
OHHOW Tepamuu, 10 MHEHHIO OO0eHX TIpyMIl CIie-
LIUAJIUCTOB, SIBISETCS PE3HCTEHTHOCTh OakTepuit
K aHTHOMOTHKaM. DTO COINIacyeTcs ¢ MUPOBBIMU
TEHJIEHIMSIMU U TOJYEPKUBAET HEOOXOIUMOCTh
MPOBEICHUS JIOKAJIbHBIX HCCIIEOBAaHUN IO aHTH-
O6uotukopesuctentHoctu H. Pylori nist ontumusa-
LMY TEPANEBTUYECKUX OAX0A0B. [pyrumu 3Ha4u-
MBIMH (DaKTOpaMU SIBISIFOTCSI HU3Kasl IPUBEPKECH-
HOCTbh IAIMEHTOB K JICUEHUIO U HEBO3MOXHOCTH
WHIMBUyaIbHOTO nooopa npenaparos. Henocra-
TOYHAsl OCBEIOMJICHHOCTb HAaCEJICHUS WU BBICOKas
CTOMMOCTb JUarHOCTUKHU U Tepanuu ObLIU BbIIENIe-
Hbl KaK CyIIECTBEHHbIE Oapbepbl, 3aTPyIHSIOIINE
npoUIaKTUKy U JiedeHHe MHPEKIUN U B IPYTHX
uccnenoBanuax [18-20]. Otu ¢akTopsl TpeOyroT
KOMIUIEKCHOTO T0JIX0Ja, BKJIFOYAIOIIEro obpa3o-
BaTeJIbHbIE KaMIIAHUM JUIsI HACEJIEHUS U MEphI 10
CHI)KEHUIO CTOMMOCTH MEIULIUHCKUX YCIYT.

HecMoTpss Ha moslydeHHBIE IICHHBIE JaH-
HbIE, UCCIIEI0OBAaHUE UMEET Psii OIPaHUYECHMM, KO-
TOpbIE CIEAYET YUYHUTBIBATH MPU HHTEPIPETALUU
pe3ynbraroB. Bo-nepBbIX, Ou3ailH HCCIENOBAHUSA
ObUI OmUcaTeNbHBIM M OCHOBaH Ha CaMOOIICHKE,
YTO CO31aET pUCK CyObEKTUBHOCTHU OTBETOB. Bpaun
MOIJIM MEPEOLECHUTh WJIM HEIOOLUEHUTh COOCTBEH-
HBII YPOBEHb 3HAHUM U NPAKTUYECKUU OIIBIT, OCO-
OEHHO MPU OTCYTCTBUU OOBEKTUBHOW BaJlMJAllNH,
HalpuMep, B BUJAE TECTUPOBAHMS WM aHAIU3a
KJIIMHUYECKUX CIIy4acB.

Bo-BTOpBIX, CTpyKTypa BBIOOpKH HE ObLia
pPENpPE3EHTAaTUBHOM U1l BCEM MEIUIIMHCKOM CH-
crembl Kazaxcrana. XoTs ompoc OxBaTWJI IIECTh
PETMOHOB, KOJIMYECTBO TaCTPOIHTEPOSIOTroB (n=35)
CYIIECTBEHHO YCTyNajo 4YHCIy Bpaueil obmeit
npakTUKU (n=175), 9T0 MOXKET CHUXKATh CTaTUCTH-
YECKYH0 MOIHOCTb CPAaBHEHUI MEXAy I'pYNIIaMH.
bonee Toro, 3HauMTENBHAS 10JIA FaCTPOIHTEPOIIO-

roB paboTaja B YaCTHOM CEKTOPE, UTO MOXKET Orpa-
HUYMBATh SKCTPAIOJISALUIO PE3YyJIbTaTOB Ha CHEIH-
QJIMCTOB, MPAKTUKYIOLUIUX B TOCYAAPCTBEHHBIX Y4-
PEKICHUSX.

TperbuMm orpaHuuyeHHEM SBISETCS HUC-
nojb3oBaHue ownnaiH-onpoca (CAWI-popmar),
YTO MOIJIO MCKJIIOYUTH M3 HCCIIEAOBAHHS Bpadei,
HE MMEIOLINX CTaOMJIBHOIO JOCTYNa K MHTEPHETY
win udpoBbIM 1aTpopmMaM. ITO 0COOCHHO aKTy-
aJIbHO JUISI CEJIbCKUX PETHOHOB, T/ie, KaK U3BECTHO,
npobiemMa J0CTyIa K IMarHOCTUYECKUM pecypcam
U MEIULIMHCKOM MH(popManuu cTOUT ocTpee. Ta-
KHUM 00pa3oM, B UCCIICIOBAHUU MOT OBbITh HEJJOO0IIe-
HEH peasbHBId MaciuTad neduiuTa 3HaHUN U J10-
CTYHHOCTH COBPEMEHHBIX METO/IOB TUArHOCTUKU U
neuyenus H. pylori B 3TUX 30HaX.

Takke BKJIIOYEHHE BONPOCOB O NPHUMEHE-
HUM UTOINPHJIA, XOTS U HE CBSI3aHHOTO HAIPSIMYIO
¢ spamgukamueit H. pylori, 6pu10 00ycnoBineHo He-
00XO/IUMOCTBIO OLEHKH KOMIUIEKCHOTO IO/X0/a
Bpauyel K BEJCHUIO MAIMEHTOB C JUCIIEIICUYECKH-
MU paccTpOWCTBaMH, KOTOPBIE YAaCTO COMYTCTBYIOT
H. pylori-undexunu. HecMotps Ha onpenenéHHbIe
OTpaHUYEHUS, JAaHHOE HCCIeJoBaHUEe oO0NIaaaeT
PSIIOM Ba)XKHBIX MPEUMYIIECTB, KOTOPbIE YCUIMBA-
IOT €r0 3HAYUMOCTh M Hay4yHYIO IIeHHOCTb. [Ipe-
&KJe BCero, 3T0 onHO u3 nepBbix B Kaszaxcrane
KOJIMYECTBEHHBIX HCCIIEIOBAHUM, HAIpPaBICHHBIX
Ha KOMIUJICKCHYIO OLIEHKY YPOBHSI OCBEJOMIIEHHO-
CTH Bpaueil pasInyHOro NpoQuisi 0 COBPEMEHHBIX
HOAXO/aX K JMArHoCTHKe u jedenuto H. pylori, a
TaKXKe BBIIBICHUE MPAKTHUYECKUX OapbepoB, ¢ KO-
TOPBIMHU CTAJIKUBAIOTCS CHELMAIUCTBI B peabHON
KJIMHUYECKOHN NpakTuke. PaHee Takue acnekThl B
pecnyOnrke MO0 HE OCBEIANUCh, TUOO0 paccma-
TPUBAJIKUCH (hparMeHTapHO, 6€3 cTpaTUPHUKALIUN IO
npodeCCUOHAIBHON MPUHAATICKHOCTH.

HecmoTpst Ha TO, 4TO C TOYKHU 3pEHUS IJIO-
0anpHON HAay4HOM HOBHM3HBI HACTOSAIIEE HCCIEN0-
BaHHE HE MpPETEHAyeT Ha MPUHIUIHAILHO HOBBIN
BKJIaJI, OHO NPEACTABISIET LIEHHOCTh B HAIIMOHAIb-
HOM KOHTEKCTE KaK OJJHO U3 HEMHOTUX, HaIllPaBJICH-
HBIX Ha aHaJIu3 peallbHOM KIMHUYECKON MPaKTUKU
Bpaueii o Benenuto uHdexuu H. pylori B Kazax-
ctate. [lonydeHHble 1aHHBIE MO3BOJISAIOT BBISIBUTH
KOHKPETHbIE e(UIUTHI 3HAHUN U CYLIECTBYIOIUE
Oapbephl, YTO MOXKET CIIY>KUTb OCHOBAaHHEM JJIs
pa3paboTKH aJpecHbIX 00pa30BaTeIbHBIX UHUIMA-
THUB U [IEPeCMOTpa KIMHUYECKUX PEKOMEHIAINii Ha
YPOBHE CTpPaHBI.
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Pe3ynpraTel MpOBEAEHHOIO MCCIEAOBAHUS
JI€MOHCTPHUPYIOT, UTO, HECMOTPS Ha IUPOKYIO pac-
npocTpanéHHOCTh UHpeKku H. pylori u Hanmu4ne
MEXTyHAapOIHBIX KIMHHUYECKUX PEKOMEHIalui, B
peanbHON npakTtuke PecnyOnuku Kazaxcran co-
XpaHseTcs 3HAYUTENBHBIA pa3pblB MEXIY Teope-
TUYECKUMHU 3HAHUSAMHU Bpadyel M WX KIMHHUYECKUM
pUMEHEHHEM. [ acTpO’HTEpOIOru, B CpaBHEHUHU
C Bpayamu OOIIe MpakTUKU, 001aatoT OojIee Bbi-
COKMM YpOBHEM HMH()OPMHUPOBAHHOCTH 00 MH(EK-
uun H. pylori, damie MCTONB3YyIOT COBPEMEHHBIE
JTMAarHOCTUYECKHE METOJbl M YUHUTHIBAIOT JaHHBIC
0 TpenarnojaraeMoil aHTHOMOTUKOPE3UCTEHTHOCTH
IpU BBIOOpE cXeM JieueHus. B To e Bpems Bpauu
MIEPBUYHOTO 3B€HA OCTAIOTCS KIIFOUEBBIM 3BEHOM B
MapuIpyTU3allui MalUeHTOB, OJHAKO UX IMOTped-
HOCTH B JIONIOJIHUTEIILHOM OOYYE€HUH U MOJIEPIKKE
BBIPA)KEHBI 3HAUUTENFHO CHIIBHEE.

K ocHoBHBIM OapbepamM HPOPHUIAKTHKH U
Jie4yeHus ObUTM OTHECEHBI BBICOKAsi CTOUMOCTD Te-
panuu, OorpaHUYEHHOCTb JOCTYIIA K TUATHOCTUKE U
HU3Kasl OCBEAOMIIEHHOCTb HACEJICHUs. YUYUTHIBas
BBISIBIICHHBIE PA3IUYUs U 1e(DUIUTHI, TIPEICTABIIA-
€TCsl HeOOXOMMBIM pa3padoTKa IeIeBBIX 00pa3o-
BaTeNIbHBIX Nporpamm g Bpadeit BOII, BHenpe-
HHUE CTpaTeruii Mo PacCHIMPEHUIO JOCTyMa K J1abo-
paTopHON JMAarHOCTHKE, a TaKXXe yCHUJICHHE WH-
(OpMaLIMOHHO-TTPOCBETUTEIBCKOM pabOTHl cpeau
HaceneHus. [lomydeHHbIe TaHHBIE MOTYT CIY)KUTh
OCHOBOH U1 OPMUPOBAHUS MPAKTHUECKUX PEKO-
MEH/Ialiii, HaMpaBICHHBIX Ha ONTUMH3AIMIO JHa-
THOCTHKH U JieueHust H. pylori-accounupoBaHHbBIX
3aboneBanuii B Kasaxcrane.
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HELICOBACTER PYLORI-AI AMAT'HOCTUKAJIAY MEH EMJIEYIIH 3AMAHAYH
TIOCIJIAEPI: XABAPIAPIBIK IIEH KABBIJIIAY KEJAEPTTJIEPIH TAJIIAY

. A. Kaiigysutaesal, I1. A. Myanamesa?, A. E. Yaiauepa®”
'«Kapanosnorus sxoHe iIIKi aypynap FeuibiMU-3epTTey nHCTUTYTh» AK, Kazakcran, Anmars
“MaHFbICTay OOJBICTBIK KOTICaJalibl aypyXaHachl, renaToopraibik, Kasakcran, AKray
3O-Dapabu arbiHgarsl Kasak yITThIK yHUBepcuTeTi, Kazakcra, AnMarhs
* Koppecnonoenm-asmop

Anpaarna

Kazakcran PecnyOmukaceiana Helicobacter pylori (H. pylori) maceneci Oipkarap aiiMakrapaa
acKa3aH-1IIeK aypyJapbIHBIH JKOFaphI KHUUTITIMEH jKOHE 3aMaHayH TMarHOCTHUKAJIBIK KOHE eMJIIK dJIicTepre
KOJDKETIMIUTIKTIH IIEKTETyIMEH EPEKIle MaHbI3Fa Ue. XalbIKapasIblK KITMHUKAIBIK HYCKayTapIblH O0TybIHA
KapamacTaH, OyJI ToCUIIep/l KIMHUKABIK TOKIpHOEre eHri3y TeK TEXHUKAIIBIK XKOHE YHBIMAACTHIPYIIBLIBIK
KOJIJIay/Ibl FaHa eMeC, COHBIMEH KaTap 0acTanKbl )KoHE MaMaH 1aH IbIPBITFaH JopirepiepAeH XxadapaapIIbIKThIH
KOHE MIH/IETTEeMEHIH JKOFapbl ICHISHiH Taam eTei.

3epmmeyoiy maxcamvl — Kazakcran PecmyOnukaceiamarsr mopirepiepnain Helicobacter pylori
WH(DEKIMSICHIH TUATHO CTUKAJIAYIbIH KOHE eMICY/IIH Ka3ipri 3aMaHFbl TOCUIACPI, COHIAM-aK JUCIICTICHUSIIBIK
Oy3bUTBICTApBl CHMIITOMATUKAJIBIK €MJCY JKOHIHAeri xalapiapiblK JeHreiin Oaranay, arajraH
MHQEKIUSHBIH aJ/IBIH aly MEH eMIeyTe KeJepri KeTIPeTiH HEeTi3T1 TOCKAYbLIIap bl aHBIKTAY.

Mamepuanoap men 20icmep. by cumarramanbslk 0akpiiay 3eprreyi 0apbeichinaa KasakcTaHHbIH 6
oObICkIHAH 175 jKalmbl TOXIPUOCITIK Jopirep/ydacKemik Jopirepre skoHe 35 racTpo3HTEPOIIOrKa cayaTHaMa
KYPTri3iimi.

Hamuoicenep. 3epTTey TacTpOIHTEPOIOTTAP/IBIH KBl TOKIPUOETIK TOpIrepMeH CalbICThIPFaHIa
H. pylori nmarHocTUKachkl MEH eMJICyiHIH 3aMaHayH TCUIIepiHeH Xabapaap 0oy JAeHreii )KOFaphl eKeHIH
KkepcerTi. H. pylori cblHaMachlH TaralbIHAAY CEOENTEepiH CABICTBHIPMAIIBI TANJdy TaCTPOIHTEPOIIOTTap
JKaJIBI TOXIPUOCITIK Jopirepre Kaparannaa xui aHemusiabl (68,6 % xone 48,0 %, p = 0,028), connaii-
aK oTOACBUIBIK aHaMHe3iHae acka3zaH oObIpbIHBIH (91,4 % xone 66,3 %, p = 0,02) KapacTbIpaTHIHBIH
KepcerTi. ['acTposHTEpoOrTap YUIiH Je, Kalmbl TOKIpUOenik aspirep yumin ne H. pylori nabeKIusaCchH
eMJIey PeKUMIH TaHAAYIbIH €H MaHbI3/Ibl KPUTEPUill KIMHUKAIBIK XaTTaMalapAblH YCHIHBICTAphl OOJBITI
Kanma Oepesi, onapabl eki TonTarbl MamaHnapasiH 90%-man actamsl ycrananasl (p = 0,734). ConbiMeH
Karap, racrposntepoinortap JKT/l-MeH caibICThIpFaH/ia aHTUOMOTUKTEPTE KEPTLTIKTI TOIIMAIIIK Typabl
JepeKTepIi anTapibIikTai xui eckepeni (65,7 % xone 43,4 %; p = 0,025). DpaaukanusiIblK TEpaUsHbIH
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COTCI3IITiHIH Heri3ri cebebine, ekl TonTarkl MaMaHAAP/IbIH MiKipiHIIe, OaKTepusIapAblH aHTUOMOTUKTEpre
TO3IMILIITH, HAalUEeHTTepAIH H. pylori nepCcUCTEeHIMACHIHBIH KayTli )KOHE eM/IeY 11 asIKTay IbIH MaHbI3IbLIBIFbI
TypaJibl KETKUTIKCI3 Xabapaap OOTybIH KAaTKbI3yFa O0Ia/Ibl.

Kopvimbinovl.  T'acTpo3HTEposOrTap JKajimbl THKIPUOETIK JIOpIrepiepMeH  CalbICThIPFaH/AA
xabapAapiblK JACHIrell >KOFapbl, 3aMaHayd JMArHOCTUKAJBIK OMICTEpAl KU1 KOJIJaHAIbl KOHE eMJey
PEKUMACPIH TaHJ1Ay Ke31H/e XKEePriIiKTi aHTUOMOTHKTEpre To31MALTIKKe Ha3ap aynapaisl. COHbIMEH Karap,
aJIFaIlKbl MEIMIIUHAIIBIK KOMEK OybIHBIHBIH Adpirepsepi nmauueHTTepai OarpITTayqa Heri3ri 0esimM 0oJbIn
Kana Oepeni, 6ipak olapablH KOCHIMIIIA OKBITY MEH KOJ/IayFa JIeTeH KaKETTUTIKTepl dJIeKaiia aifKbIH.

Tyuinoi ce3zoep: Helicobacter pylori, 0apicepoiy xabapoapuvi2l, OuazHOCMuKa, emoey.

MODERN APPROACHES TO THE DIAGNOSIS AND THERAPY OF HELICOBACTER
PYLORI: ANALYSIS OF AWARENESS AND PERCEPTION BARRIERS

J. Kaibullayeva', P. Muldasheva?, A. Ualiyeva®
"National Research Institute of Cardiology and Internal Medicine, Kazakhstan, Almaty
’Mangystau Regional Multidisciplinary Hospital, Hepatology Center, Kazakhstan, Aktau
3Al-Farabi Kazakh National University, Kazakhstan, Almaty
* Corresponding author

Abstract
Abstract

In the Republic of Kazakhstan, the problem of Helicobacter pylori (H. pylori) is of particular
importance due to the high incidence of gastrointestinal diseases and limited access to modern diagnostic
and therapeutic methods in some regions. Despite the availability of international clinical guidelines,
implementing these approaches in clinical practice requires not only technical and organizational support
but also a high level of awareness and commitment from primary care and specialized physicians.

The purpose of the study. To assess the level of awareness among physicians in the Republic of
Kazakhstan regarding current approaches to the diagnosis and treatment of H. pylori infection, as well as to
the symptomatic management of dyspeptic disorders, and to identify key barriers that hinder the prevention
and treatment of this infection.

Materials and Methods. This descriptive observational study involved interviewing 175 general
practitioners and 35 gastroenterologists from 6 regions of Kazakhstan.

Results. The study showed that gastroenterologists generally have a higher level of awareness
of modern approaches to the diagnosis and treatment of H. Pylori compared to general practitioners.
Recommendations of clinical protocols remain the most important criterion for both gastroenterologists and
general practitioners when choosing a treatment regimen for H. pylori infection. The primary reasons for the
failure of eradication therapy, according to both groups of specialists, are bacterial resistance to antibiotics,
insufficient patient awareness of the risks associated with H. pylori persistence, and the importance of
completing treatment.

Conclusions. Gastroenterologists have a higher level of awareness than general practitioners; they
also more often use modern diagnostic methods and focus on local antibiotic resistance when choosing
treatment regimens. Primary care physicians remain a key link in patient routing; however, their needs for
additional training and support are more pronounced.

Keywords: Helicobacter pylori, awareness, diagnostics, treatment.
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KA3AXCTAH-PECEN MEJJMLIMHAJIBIK YHUBEPCUTETIHIH, XY PHAJIbI
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CTOMATOJIOTUSJIBIK TOKIPUBEJE KOJJIAHYFA
APHAJIFAH A3BUSIIBIK KAJBbI3 (MENTHA ASIATICA
BORISS.) DKCTPAKTBIMEH KABBIHJAPIBbIH KYPAMBI
MEH AJIY TEXHOJIOTUSICBIH JKACAY

DOI: 10.64854/2790-1289-2025-49-3-03

A. A. FazuzoBa', ¥. M. /larxaes', Malgorzata Sznitowska?, I. O.YcTenoBa',
A. 1II. AmupxanoBa'*, V. C. Asmmona’', IIl. O. AnTbiHxan’
'«C. [I. AchennuspoB arbiHaarbl Ka3ak yITTBIK MEIUIIMHANBIK YHIUBEpCUTET KeAK,
Kazakcran, Anmarsl
*I'maHbCK MEIMIMHANBIK YHUBepcuTeTi, [lonbima, [nansck
*Koppecnondenm asmop

Anjgarmna

CoHFbl KbUIAphl OMONETpalalUsUIaHATEIH CTOMATOJNOTUSIIBIK JKaOBIHAAp >Kacay OarbIThIHIAFbI
3eprreynep e3ekTi Oombin oThlp. OChl perTe a3usuIbIK KanObi3 (Mentha asiatica Boriss.) 3KCTPaKThl
©31HIH aHTHCENTUKAIbIK, KaObIHyFa oHE OaKTepHsra Kapchl KacueTTepiMeH Oenriyii OoNFaH/bIKTaH,
CTOMATOJIOTUSIJIBIK MaTepraIiapblH HETi3r1 THIMAL KypaMaac 0eJiri 60uibin Tadbbuiaibl.

3epmmeyodiy maxcamoi. A3usibIK KanOwi3 (Mentha asiatica Boriss.) SKCTpaKTBIMEH KaHa OHMOJIe-
IpaJallysUIaHaTBIH CTOMATOJOTHSUIBIK JKAOBIHIAP/BI 931pJiey JKOHE OJIapJIbIH TEXHOJIOTUSJIBIK CHUIIaTTamMa-
JIapbIH aHBIKTAY.

9dicmep men mamepuanoap. 3eprrey OapbIChIHA KAOBIHHBIH KYPaMbl TAHJIAJIBII, OHBI aTy TEXHO-
JIOTHSICHI XKacalabl. TeXHOMOTHSUIBIK MPOLECTIH HETi3r Ke3eHIepi: KaldblnTapFa KyIo, KenTipy jKoHe Jaii-
BIH OHIMJI 3ayacki3aanablpy. JKaObIHAApABIH aybI3 KyBICBIHIA BIABIpAY €pPEKIICTIKTepl 3epTTeni. 3epT-
tey >xymbicTapsl C. JI. AchennuspoB arbiHnarbl Kazak yaTTBIK MeauluHa yHUBepcUTeTiHiH Dapmarus
MekTeOiHze, (hapMaleBTUKAJIBIK TEXHOJOTHs KadeapackiHaa koHe [1aHbCK MeAUIIMHA YHHUBEPCUTETIHIH
(ITonpma, I'manbck K.) 6a3anapbiHia Kypriziiii.

3epmmey nomuoicenepi. YKana OuomerpaanvsiaHATBIH CTOMATOJOTUSUTBIK KaObIHAAD albIH-
ael. Onmap aybl3 KybBICBIHBIH TIHIAEPIHIE TOJBIK €PHUTiHI, MHUKPOOTHI (propaHbl OacaThIHbI, KaOBIHYIbI
TOMEH/JICTETIHI JKOHE JKapanapAblH jKa3bLTYbIH JKEACNACTeTIHI aHBIKTAJI/IBI.

Kopvimbinovinap. 3eprTey HITHXENEP] TOKIPUOETIK KONIaHyFa apHaJIFaH Kayirci3 opi THiMi Ono-
JerpajalsaIaHaThIH CTOMATOJOTHSIIBIK JKaOBbIHAAP/Ibl jKacayFa MYMKIHIK Oepeli )KoHe eCIMIIIK TEeKTec
CyOCTaHIMSIHBI KOJJIAHY/IBIH FHUIBIMU KAHAIIBUIBIFBIH TOJIETICH ],

Tyiiin ce30ep: aszusnvik owcandovlz, Mentha asiatica Boriss.,
buodecpaoayuaianamsiy  Hcabvil, KAObIHY2a Kapcbl OelceHOLliK,
npoyecmep, JHcepiiikmi mepanus.

cnmomanoniocuslilblK cha6blH,
Ccmomamoiocus, LlqueKI/;u}UZblK,’

Kipicne

Asusanelk  kanoOeiz  (Mentha  asiatica
Boriss.) — xan0s3 (Mentha L.) TyKbIMIachIHA,
epinrynainep (Lamiaceae) TybIChIHA KaTaThbIH, Ta-
pany apensl OpTanblk A3us ayMarblH KAaMTHUTHIH,
conbly iminge Kazakcran, Taxikcran, Keirait, Tu-
0eT jxoHe O30eKCTaH CUSKThI aiMaKTap/ia eceTiH
KOIDKBUIJIBIK IeNnTeciH ociMaik [1].
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On e3iHiH epekiie eMIK KacHeTTepiMeH
JOCTYpIIi  MEIMIIMHA/IA KeH KOJJIAaHBIC —TarKaH.
Kenreren >xpuiaap 00ibI a3usiIbIK skaob13 (Mentha
asiatica Boriss.) AopUIiK eI peTiHae opTypii ay-
pyJapzpl, COHBIH IIIiHAE Oac aypysiapbiH, THIHBIC
ally JKOHE ac KOPBITY TPOoOIeMaIapblH eMJIey YIIiH
KOJITAHBUTFaH. AHTHCENTHKAIBIK OHE KaObIHyFa
KapChl, CIAa3MOJUTHKAIIBIK JKOHE AHAIbICTUKAJIBIK
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acepIiepiHiH 00TybI OHBIH 0ac aypynapbiH, aC KOPBITY
npoOeMalapbiH, THIHBIC ally OpraHAapbIHBIH aypy-
JIAPBIH eMJICY/IE IOCTY Il XKHE FHUIBIMU METUIIMHAA
KOJIJIAaHBLIATBIH OCIMIIIK CyOCTaHIMACBIMEH JSPLIIK
KaJIBINITap >Kacayaa MaHbI3bl peil aTkapaibl [2-4].

Jlopiiik eciMIIIK KypaMbIHZa O1piHILIUTIK K9HE
eKIHIILTIKMETa00IUTTep/ICH, TEPIICHICPACH, OJIap IbIH
TYBIHIBUIAPbIHAH, S(QUp MalllapblHAH, KaHBIKKaH
’KOHE KaHBIKIIaFraH KeMIpCyTeKTepAEH, CIIUPTTEpACH,
Mail KbIIIKbULAAPbIHAH, (EHONIbI KOCBUIBICTapaaH
&KoHe OacKka Ja OMONIOTHSUIBIK OeJICeHl KOMIIOHEHT-
TepaeH Typansl. Comapaply imriaae hup MaWbIHBIH
JKOFapbl KOHIIEHTPALMSIIAPbIHBIH OOyl THIIEpHUTE-
HOH OKCHJIIHIH aHTHOKCHIAHTTHIK, MUKPOOKA >KOHE
KaOBIHyFa KapChl oCEepIiepiH KeH CIIEKTp/e KopceTei
[5-7].

Kenreren 3eprTey HOTIKeTepi
KOPCETKEH/IeH, a3msUIbIK Kanobi3 (Mentha asiatica
Boriss.) 9KCTpakTTapbIHBIH OPTYpJi MaTOTEHIK
MUKPOOPTaHU3MIIEP/AIH OCYylH TEXKEHTIH alKbIH
MHKpPOOKa Kapchl Kacuerrepi Oap eKeHiH pacraii-
Il A3USUTBIK KanOb13 (Mentha asiatica Boriss.)
KYpaMbIHAFbl 3GHUp MaiIapblHbIH  OaKTepHsra
Kapcel  OencenHpmimiri  Olpkarap — 3epTreylnepie
nonenneHred. Hakreutan aiftkanma, Staphylococcus
aureus, E. coli, Pseudomonas aeruginosa >xoHe
Candida caHpIpayKyJIaKTapbl CHSKTHI TATOTCHIIK
MUKPOOPTaHU3MIIEP/AIH OCYlH THIMAI TEXEUTiHl
AHBIKTAIIBL. By eciMIIK IMIHMKi3aThlH MHUKPOOKA
Kapchl acepi Oap TaOuFH mpenapaTTapabl skacay YIIiH
MIEPCTIEKTUBAJIBI IIIHMKI3aT KO31HE alfHAIIBIPA/IbI.

dnaBoHOMATAD M€EH (heHomIbI
KOCBUIBICTAp/ABIH ~ Kenl  OoimyblHAa  OailiaHbl-
CTBl a3MsUIBIK JKanObI3 (Mentha asiatica Boriss.)
AHTHOKCUJIQHTTBIK KacuerTepre ue, OyJl ar3aHbl
TOTBIFY CTPECCIHEH KOpFay YIIIH TaFaMJIbIK KOocTiaiap
MeH (papMaleBTUKAIBIK Mpernaparrapia KOoJIAaHy
MYMKIiHZIrH apTTeipaas! [8]. CoHplMeH Karap, apal
KOHE YHII 3epTTEYIIUIEPiHIH MIKIpiHIIe, a3UsUIBIK
xanoe3 (Mentha asiatica Boriss.), COHBIMEH
KaTap <«KachUT CHHTE3» OJICIMEH KallbIpaKTapiaH
OKlIayJaHFaH Kymic HaHoOemmekrepiniH (AgNPs)
aiKbIH aHTUOKCHIAHTTBHIK >KOHE IUTOTOKCHUKAJIBIK
acepi 6onaet [9, 10].

Jlopimik  ©CIMIIKTIH OCHl  CHUMATTaJFaH
KacHeTTepiHe Opail OHbIH MEIMIMHA >XKoHE (apma-
LIEBTHKA caJlajiaphbl YIIH aHa JASpUIIK Mpenaparrap
’Kacayyia )KoHe OHbI IalianaHyaa MaHbI3bI 30P.

Cmomamonoauanvlx  cabbinoap. mypiepi,
KYpamul Hcate oHOIpIC MeXHON02UANADbI.

Tic aypymapel, OHBIH ILIHAE  aybl3
KybICBIH/IaFbl KaObiHY mpouecrepi Kazakcran Pe-
cryOIMKachIHIa JEHCAYNBIK CaKTay/IbIH MPoOieMachl
Oonbiln TaObLIaBL. XallbIK apachlHIa >KYPri3uireH
3epTTeyre CoWKec, MapolOHT aypysapbIHbIH Tapa-
ayel 94,3 %-ra xeteni [11]. Epecexrepne mepwuo-
JOHTAJIB/IbI KAOBIHY aypyJIapbIHBIH Tapatybl )KOFaphl
JeHreiie skoHe TeMeHseyre Oeiiim emec [12], Oy
JKacecIipiMIep apachbiHIa MEPUOJOHTUT aypPYbIHBIH
Tapaly JIeHIeHiHIH >XOFapbulaybIMEH TYCIHAIpLIeaAl
[13; 14].

Kenreren cebentep aybl3 KybICHIHBIH Mapo-
JIOHT aypyJapbIHBbIH JaMmybiHa okeseni. OmapasiH eH
KOl TaparaHIapbl — HEUPOTPODUSIBIK, KOPEKTIK,
TaMBIPJIbI, SHAOKPUHIIK OY3bUTynap, COHAal-aK
aybI3 KyBICBIHIAFbI XKeprutikTi Gaktoprnap. Kenreren
FambIMAAp  aybl3  KYBICHIHBIH  T'MTMEHACHIHBIH
HAIAPIIBIFBl ~ TUHTUBUT  TEH  TEPUOJOHTUTTIH
Heri3ri ce6ebi OombIn TalObUIAbI, aybI3 KyBICHIHIA
OakTepUsUIBIK OMOKAOBIKIIA TY3LUTyMEH CHUIaTTalia-
ThIH OaKTEpHUSUTAP/IBIH KUHAKTATYbIHA OKEIl COFajIbl
JIeTI TYKBIPBIMIAN L. AJaiijia, TapoIOHT TIHIAEPIHIH
aypyJapbIHbIH JKOFApbl TapalybIHBIH ceOedi aybI3
KyBICHIHBIH ~ TWTMEHACBIHBIH  OY3BUIyBI  HEMece
COMATHKAJIBIK MaTOJOTUSHBIH JKaFbIMCBI3 ocepiep ic
KY3IH/IE Ke3 KelreH agaMaapra TybIHAAybl MYMKiH.
byn aypynap marmeHTTepAiH eMip Cypy camachiH
HAIIAPIIATINT KaHa KONMaiIbl, COHBIMEH KaTap TiC
Topirepriepine kui 6apy KoHe KbIMOAT MEeUIIMHAIIBIK
npolLeaypanapabl KONIaHyFa MYKTaXK €TeIl.

byran npeitin Ka3akcraHna aHTHUCETITHUKAIIBIK
XKoHe  KaOblHyFa  Kapchl — Kacuerrepi — Oap
CTOMATOJIOTUISUTBIK Marepuaiapabl xKacayra
OarbITTaJFAH 3epTTEyNep JKYPri3UireH OOoJaThIH.
Mpicanbl, nasepiik Tepanusi MEH CHHTETHKAJBIK
KOMITOHEHTTEp1 0ap Telbai KONAaHy apKbUIbI IIEPUo-
JOHTAJIB/IbI KAOBIHY aypyJapbl MEH aybI3 KYbICHIHBIH
HIBIPBIIITHI KAOBIFBIH eMJIeY Tociiaepi 3eprreni [ 15-
18]. JlerenMeH, onap/bIH KOIIIUIIIT CHUHTETUKAJIBIK
KOMIIOHEHTTEpAl  Hemece OeliCeHal  3aTTapipbl
YKETKIZYIIH KYP/ei 9/licTepiH KO IaHyFa HEeT13/1e/ITeH,
OyJ1 OMapbIH KJIMHUKABIK KOJIAHBUTYBIH IIEKTEeH .

AybI3 KYBICBIHBIH KaOBIHY aypyiapbl Ipo-
Ornemachl ocipece CTOMATOJOTHSUIBIK KOMEKKE KOJ
KETIMIUTIT IEKTey i aybUIIBIK Kepiep/e e3eKTi 00-
aein Tabbuiagel. OcbiFaH opail, YCHIHBUIFAH jKaHa
OHIM CTOMATOJNOTHSUIBIK >KaOBIHIAPIBI OTAHJIBIK
HapbIKKa €HTI3y MYHJAal aypyiaapIblH aJlIblH alTy
MEH eMJAEydl endyip JKakcapTajbl, IEHCAYIbIK
CaKkTay »OKyHleciHe DSKOHOMHUKAIBIK >KYKTEMEH1
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azaiiTy »oHE MalMEHTTEpIiH eMip cypy cama-
CBIH KaKCapTy TYPFBICBIHAH THIMJI O0iybl 90/1eH
MYMKiH.

Kazipri yakpITTa CTOMATONOTHSJIBIK Ka-
ObIH/IAp/Ibl JKacay €H ©3€KTl OHE CYpaHbICKa He
TaKbIpbINTapAbIH Oipi Oombin Tabbuiagbl. Onap-
Ibl KOJIJIaHy TEepUOJOHTANBIbl KaObIHYMeH Oaii-
JAHBICTHI aypyJaapAbl eMJeyre MyMKiHAIK Oepeni,
MBICAJIbI, THHTUBUT, TEPUOJOHTUT, MAPOJOHT ay-
pybl koHe T.0. MyHmail OOpilTiK KadblITapIbIH
apTHIKLIBUIBIKTAPbIHA Y3aK 9CEp €Ty jKoHE OenceH Il
3aTThIH J9J1 J03a1aHybl karaasl [19].

TpancaepMmanbpl  TEpaNeBTIK  Kylenep
aybI3 KYBICBIHBIH MIBIPHIITH KAOBIFBIHBIH KaOBIHY
aypynaapblH  eMmjeylde KeHIHEH KOJJIaHbLUIaIbI,
ojapAblH Oip Typi OHOJOTHMSUIBIK BIABIPARTHIH
monuMepIIi xaObIHAAPABI KOJIAaHy OOJIbIN TaOblIa-
ael [20].

Pecelinik ranpIMIapbIH CTOMATOIOTHSUIBIK
kaObIHAAp MEH ONap[blH KypaMblHA KaTBICTHI
KYPri3reH 3epTTeylepiHiH HOTHXeaepl OoMbIHINIA
JOPUTIK 3aTTapiblH Y3aK 9cep eTyiH KaMTamachl3
eTyre KaOuleTTi TOoJIMMepii Heri3  peTiHne
OHMOJOTHSUIBIK YHJIECIMALTIT )KOFapbl THAPOPUIIBIL
KOCBUIBICTAap, OHBIH IIIIHAE >KEIaTWUH, KOJJIATreH,
LEJUTI0I03a TYBIHABUIAPHI, albIHHATTAp, MOJHUBH-
HWINHPPOIHUIOH, TOJUBUHWI CIHPTI KOHE TIO-
TUATUIICH OKCUATEPl KeHIHEH KONJaHbLIaabl. by
Matepuanaap *kaObICKaK KacCUeTTepi MEeH OeJICeH/I1
KOMITIOHEHTTEP/IIH TYPaKThl >KOHE OaKbUIaHATHIH
TYpZ€ WLIbIFapbUly KaOileTiHe OallylaHBICTBI y3aK
eMJIIK acep Oepei.

bakrepusira Kapchl (MbICaJbl, XJIOPTEKCH-
IUH), KaObIHyFa Kapchl (AukiIodeHak, MHIAOMETa-
[IMH), aHAIbIeTUKANBIK (JIUJOKaWH, OCH30KAWH)
3aTTap, COHJAH-aK TIHACPAIH pEereHepalusChiH
JKEJIeIeTETIH KaJMbIHA KEATIPETIH KOMIOHEHTTEP
Tic ’kaObIHIapbIHA eHri3ineni [21].

Cromarosnorus ToXipOeciHIe MoIuMepi
Mmarepuanaap MeH sxadbiHnap (PMs xone PMFs)
KeHIHEH KojaaHbuiafpl. OnapIplH MEXaHHKAIBIK
OepikTiri, MUKpOOKa Kapchl KacueTTepi, adpire
TO3IMJIUIIT )KOHE KOPPO3HSIFA TO3IMILTITT MAHBI3IbI
apTHIKIIBUIBIKTAP O0NBIN TaObIas! [22].

buonorusnelk nerpaganusiiaHaThiH (BIIbI-
paiiThiH) kaOblHIap KeOiHece T'MIPOKCUIIPOINII-
Metuwnnemmono3a (['TIML), amsrunartap >xoHe
XUTO3aH CHUSAKTHl TaOUFM HEMECE CHUHTETHKAIIBIK
nojauMepinepaeH xkacanaapl. Ojap HapofoHT ay-
pylapel MEH JHAONOHTHSIHBI €MJAEyre apHalFaH
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JIOpi-I9pMEKTEpl KETKI3y KyHelepiHae KeHIHEeH
KoJIAaHbl1aabl. by Marepuanaap aybl3 KybICHIHBIH
TIHJEPiH/E TOJNBIFRIMEH €PU/IL, )KaHAMa dCepIepIiH
naiina Oonmy KaymiH asaiftagsl JkoHe Oerne
OemiekTepai KanasipMaiast [23].

CTOMaToJOrusIIbIK  KaObIHIAPABl  OHIIPY
nporeci OipHele Heri3ri Ke3eHAEepACH TYPabl:
npenaparTbl JailblHAay caTbiChl, *aOblH Macca-
ChIH (TONMIMMeEp HeTi3iH) AalblHaay, KYI0, KENTipy
apKbUIbI )Ka0BIHAAP/IbI KAJIBINKA KENTIPYy JKOHE XKa-
ObIHIapabl OemikTepre 0oy (Kecy) mpoueci skoHe
3apapcbl3aanabipy [24].

XKypriziieTin 3eprrey >KYMBICHI a3USUIBIK
xKanowi3 (Mentha asiatica Boriss.) dKCTpak-
TBIMEH  OuojerpajganusiaaHaTblH  >KaObIHIAp-
bl (apMaleBTUKAIBIK  JaiiblHAayFa  KOHE
OHTalNaHAbIpyFa OarpITTanFaH. MyHpmail ka-
ObIHIap KaObIHY NPOLIECTEPIH eMJEyIe KOFapbl
aAre3uBTI  KacueTTepi  MEH  TepamusuIbIK
TUIMJUTITIMEH epeKIeNeHe/l e KyTinyae. 3epT-
Tey HOTHXeNepi (PUTOKOMIIOHEHTTEPAl CTOMATOIIO-
TSI KOJJIaHY/IbIH JKaHa MepCIeKTUBAIAPbIH allla-
Jibl. MEHTOJI MEH TUMOJIIbIH aHTUCENTUKAIIBIK KOHE
KaObIHyFa Kapchl KacHUEeTTepl MAaTOreHIIK MUKPO-
¢dopamen OenceHil Kypecyal KaMTaMachl3 eTeql.
CoHbIMEH KaTap, MEHTOJI CYBIK PELIeTITOPJIAPbIH bIH-
TaJaHJBIPBII, )KYHKE YIITAPbIHBIH CE31MTaJIbIFbIH
TOMEHJIETE OTBIPHIIN, KEHIJ aHECTETHUKAIBIK ocep
KepceTell. OCIMAIK KOMIOHEHTTEPIHIH KOFapbl
OMOCOMKeCTIr  aJuIeprusuUIbIK  peakLHsuIapIblH
KayIiH a3aiThIN, MyHAal )KaObIHAAP/AbI K3 KEeJITreH
JKacTarbl HayKacTap YILiH Kayirci3 eTei.

3eprTey HOTHXKECl (PUTOKOMIIOHEHTTEPAl
MEIUIUHAIBIK ~MaTepuaiapAa mNaijagaHyIblH
KaHa MYMKIHAIKTEpIH amajibl >KOHE 3aMaHayu
XaNbIKApaJIbIK ~CTaHAapTTapFa COMKeC KeJeTiH
KEPruUTiKTI Tepamusi YHIH KOJDKETIMIl, Kayilci3
KOHE THIMJII Kypajjapibl jkacayra OarbITTaliFaH
YKOFaphbl MPAKTUKAJIBIK MaHbI3IbIIBIKKA HE.

3epmmey HCYMBICHIHBIH makcamul:
a3usANbIK KanOw3 (Mentha asiatica Boriss.) skc-
TPAaKTBIMEH aybl3 KybIChIHJA OuoJerpaganusiiaHa-
TBIH CTOMATOJOTHMSUIBIK JKaObIHAAPIBl JaibIHAAY
KOHE TEXHOJIOTUSACHIH KYPacCThIpY.

Founbimu ocymvicmoly dcayanviesl. AnFai
peT a3usuibIK kKanowi3 (Mentha asiatica Boriss.)
yABTPAABIOBICTHl SKCTPAKTHIMEH OnoJerpagarms-
JaHATBIH CTOMATOJOTUSAJIBIK JKAOBIHHBIH KypaMbl
KOHE  TEXHOJIOTHACHI  KYpacThIpbUIABI,  cara
KepceTKimmTepi OaranaHbl.
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Marepuajgapbl MeH dficTepi

Asusanelk  kanOei3  (Mentha  asiatica
Boriss.) sKcTpakThl Heri3iHAe OWojaerpaganusia-
HAaTbIH CTOMATOJIOTHSUIBIK KaOBIHIApAbI JalbIH-
Jlay SKCIEPUMEHTTIK 3epTTey dicTeMec Heri3iHe
KYPriziai. DKCIIEPUMEHTTIK 3epTTeY KYMBICTAphI
2023-2025 xpuigapra apHanraHn «AP19680441 —
dapmareBTHUECKAst pa3paboTKa 1 papMaKoIorude-
CKHE MCCIIEJOBAHUS JICHTAIBHBIX TICHOK JUIS MTPH-
MEHEHHUS B CTOMATOJIOTMYECKOM TPAKTHUKE FHUTBIMU
xobackel asgcoiana «C. JI. AcheHnuspoB aTbIHAAFbI
Ka3ak ¥YJTTHIK MeaunuHa yHuBepcuteTi» KeAK
OmosTHKa OOMBIHIIA MKEPTUTIKTI KOMHCCHUSCHIHBIH
3 kapamackl 2023 xxbutrbl Ne8(144) OThIPBICHIHBIH
XaTTaMachlHA COMKEC KYPTi3ii.

3epTTey KYMBICHI OapbICHIHAA Aa3MSUIBIK
xanowi3 (Mentha asiatica Boriss.) CYHBIK IKCTpaK-
ThI O€JICEH/II KOMIIOHEHT PETIH/E JKOHE a3MsUIBIK
xanowei3 (Mentha asiatica Boriss.) 3KCTpaKThI-
MeH OuojerpajalusIaHaThlH CTOMATOJOTUSIIBIK
xaObIHIap (apMaleBTHKAIBIK JalbIHIAy YINiH
KOKETTI KOMEKIIl KOMIOHEHTTEpPi, COHIA-akK,
a3MsUTBIK KaNObI3 (Mentha asiatica Boriss.) 3Kc-
TPAKTBIMEH  CTOMATOJIOTHSUIBIK  KaOBIHAAPHI
KOJITAaHBUI/IBI.

CTOMaToNOTHSIBIK KaObIHAAPAB! JANbIH-
Jay KYIO 9J1ici HETi31He KY3€ere achIpbUIJIBL.

1. Komnonenmmepoi manoay

Fencenoi  3am:  A3usanblK  KanObI3
(Mentha asiatica Boriss.) 9KCTpaKThl YIbTPaabl-
OBICTBI DKCTPAKIUA 9J[iCi apKBLIbI albIHABL. by
KOMIIOHEHT OHBIH OaKTepusara Kapchl, KaObIHYFa
Kapchl )KoHE aHTUCENTUKAJIBIK KacCUeTTepi YIIiH
Tagaanasl (2,0 mn);

Kocvimwa 3ammap: TTIML — 2,0 mi; miu-
uepuH — 15,0 mu; sxenarus — 2,0 mut; atanon — 10,5
MJI, Ta3apThIIFaH cy — 68,5 miL.

2. bBuodeepadayusnanamoin
oatibiHoay

Heezi30i oavivinoay: T'TIMILl Tazaprbuiran
cy meH atun cnupriniH (40-50 °C) xocmaceiHIa
OipTeKTi Macca anbiHFaHIa epiTuiai. [TnacTukansix

AHCAOBLIHOBI

KacUeTTep/l JKaKcapTy YILiH IIUIEPUH KOCBUIIbI.

bencenoi xomnonenmmi  Kocy: a3usIIBIK
xanowl3 (Mentha asiatica Boriss.) 3KcTpak-
Thl apajacThIpFbIITa OIpKeNKi Tapary YIIiH
YIABTPaAABIOBICTHIK JHcreprarop KOeMeriMeH
€HI13UII1.

JKabvinowvl kaneinmacmulpy: TabIH epiTiHAL
HIBIHBI O€TKE KYWBUIbIN, pPaKeIbMEH KaJIbIHJIbIFbI
0,3-0,5 MM erin Oipkenki karbuiabl. JKaObiH 22-
28°C rtemneparypana xoHe 30-40 % canbicTeipma-
JIbl BUTFANIBUIBIKTA 24-48 carar O0IbI KeNTipuIAi.

Hoaruxesep

CToMaToIOTUsIIBIK, JKaObIHIApFa apHaJFaH
HeTi37epAl KOJNJaHYAbIH OarbITTapbl KaH-KAKThI
3epTTeNJll KOHE OJapAbIH HETI3r1 KOMIIOHEHTTepi
MEH KOCAJKbl 3aTTapblH TaHjaay OoibIHIIA
KYMBbICTap Kypriziaai. KaObIHIbl KaldbIITACTHIPY
YILIiH Heri3 peTiHje *xenarul, arap-arap (MEMCT
16280-2002 «Taramabik arap. TexHUKanIbIK MLAPT-
Tap» caiikec), kpaxman (MEMCT 7699-78 «Kpax-
MaJl. TeXHUKaNbIK MapTTap» COUKec) )KOHE METUII-
LEJUTI0NI03a  KOJAAHBULABI, OJapAblH SpKaiChIChI
KaOBIHHBIH OepiKTiri MeH OuomerpaganusachiH
KaMTamachI3 etyre OarbiTTanraH. COHbBIMEH Karap,
KaObIHIAPABIH ~ CEPHIMIALIIIIH  apTThIpy  YIIiH
opTYpii TuIacTH(UKATOpIapAbl, aTtam aWTKaHIa
rmunepud (MEMCT 6259-75 «Peaktusrep. [mute-
puH. TeXHUKaBIK HIapTTap» COMKEC), KACTOP Mailbl
(MEMCT 18102-95 «MeauuuHanbIK KaCTOp Maiibl.
TexHukanslk maptrapy), 11901-400 (TIL 2483-
167-05757587-2000) xone TBMH-80 (TIL 6-14-
938-79) KongaHy KapacThIPbULABI. OTWUJI CHUPTI
(MEMCT 3639-79 «Cy-cniupt epitinaiaepi. ITui
CHMPTIHIH KOHIIEHTPALUSACHIH aHBIKTAY 9/IICTEP1»),
XJIOPTeKCUAMH  JKOHE  O€H3aJIKOHMH  XJIOpHII
KaObIHHBIH MHUKPOOKa Kapchl TYPaKTbUIBIFBIH
caKTay »JKOHE JKaKcapTy YULIIH KOHCEpBaHTTap
pertine naiinananeuiasl. Hotwkecinne, 1 kecrene
KOpCeTUIreH e, OeNnceHal KOMIIOHEHTI a3HsUIbIK
xanowei3 (Mentha asiatica Boriss.) SKCTpakThl
OousbInl TaOBUIATBIH 6 CTOMATOJIOTHSIJIBIK >KaOBIH
YJIriIepi KypacTbIpbUIIbL:

Kecre 1. Asusbk xandsi3 (Mentha asiatica Boriss.) SKCTpakThl Heri3iHeri OuoaerpaaalnusiaHaThIH

CTOMATOJIOTUSITBIK YKAOBIHIAPABIH YIT1IEPI

CyOCTaHIMsI, aKTUBTI
KOMITOHEHT

(Mentha  asiatica
Boriss.) sKCTpakTh

HNurpeauentrepi Kb13meri Yari Yari | Yari | Yoari | Yari | Yari
1,r 2, T 3r 4, T 5r 6,1
ABHSITBIK  5KanObI3 | OciMIIK TeKT1 Gapm. 2,0 2,0 2,0 2,0 2,0 2,0
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A4

OTun cnupri Koncepsant 34,0 10,5

['TIMI] JKabbIH Ty3y1Ii 25,0 2,0
XopreKCcuInH Koncepsant 31,0 30,0 30,0
Arap-arap KaObiaTy3ymni kommnoneHnt| 5,0

Metunuemnnonosa |JKaObIHTY3y1III KOMIIOHEHT 6,0 2,0 4.0

Kenarun JKaOBIHTY3yI1T1 KOMITOHEHT 2,0

Kpaxman JKaOBIHTY3yI1T1 KOMITOHEHT 6,0
['munepun [Tnactuduxarop 10,0 15,0
I[1251-400 [Tnactudukarop 4,0 5,0

TBun-80 [Tnactudukarop 6,0

Kacrop maiisl [Tnactuduxarop 7,0
TazapTbinran cy Epitkimm 58,0 62,0 60,0 50,0 68,5 55,0
KopbITbIH 1B 100 100 100 100 100 100

lepekkes: asmopnap Kypacmuipean

byn yinrinep aybl3 KybICHIHBIH KaObIHY ay-
pYJIapblH eMJey >KOHE Kapajlapibl eMIEydl Ke-
JENJETY YIIiH >ka0aTblH 3arTap MEH KOCHIMIIIA
KOMIIOHEHTTIH OpTYpJl KOMOMHaIUsUIapblH Maii-
JaiaHajbpl. Op YATIAET] 3aTTapiblH apaKaThIHACKI
opOip KOMIOHEHTTEPIH ©3apa  YHIeCIMILIIr
JKOHE pYKCaT EeTUITeH WIEKTI MOJIIEpIH ecKepe
OTBIPBIIT KYPAaCTHIPbULAbI, COHJIaii-aK, KOMIIOHEHT-
TE€p apakaTblHAChl OEJICeH]ll WHIPEIUEHTTEPAIH
Oiprinaen OesiHyiH, >KaObIHHBIH Ouoz;erpaaa-
LIUSCHIH  JKOHE KaOblHyFa Kapchl THIMALIITIH
KamMTaMachI3 etel. HoTmkeciHae cTOMaTOIOTHsUIBIK
aObIHIAPAbIH OHTAWIBI Kypambl TaHJAJ/bl KOHE
OJIap/IbIH TUIMJLIIrT MEH KayilCi3airi oaH api 3epT-
TE€Y YLIIH Heri3 OOJIbL.

CTOMaToNnOrUsiIbIK XKaObIH yJIriepi
KeJiecl cama KepceTkimTepl OOMBbIHIIA 3epTTEeNi:
OIpTEKTLIIK, JKaOBICKAKTBIFBI, OEpIKTIK  JKOHE
cepmmMauTiK. By cumarramanap cToMaToIOTHsUTBIK
KAOBIHAAPABIH THIMAUIITT MEH KapaMIbLUIbIFbIH

AHBIKTAUJbL.

CromaronorusuiblK kaObIHAAP/bl CTAHIAPT-
tay MEMCT ISO 10993-6-2011 — «MenuimHambIK,
OyiteIMIap. MemuimHabIK OyiBIMIApIbIH
OMONOTHSUTBIK ocepiH Oaramay. 6-0emim. JKeprimikri
ocepre ceiHakTap» [25], MEMCT 31576-2012 —
«MequuuHaIbIK ~ CTOMATOJIOTHSIIBIK — MaTepuanjiap
MeH OyMbIMIap/blH OHOJIOTHSUIBIK 9cepiH Oarasay.
Kikrey >xone yaruiepai maiteiamay» [26], MEMCT
166-89 — «lllranrenuupkynpaep. TexHMKaIbIK
maptrapy [27] xone EADO dapmakonesChHbIH
TEXHHUKaJIbIK pEIAMEHTIHIH TajlanTapblHa ColKec
AKYPri3uil.

3eprrey OapbICbiHIAa OCBI [apaMmeTrpiep
OOMBIHIIIA Op YJTIIIH CUIAaTTaMajapbl OarayiaHbl,
HoTIXKeciH e Ne5 oHTalb! yiari Tanaanabl. by yari
2-KkecTe MIJIMETTEpiHE COMKEC KOFapbl OEpIKTITiH,
KAKChl )KaOBICKAKTBIK KacHeTI MEH CepHIMIUIIIIH,
COHJIal-aK OHTaMJIBI OIPTEKTUIIr MEH OHMOJIOTHSUITBIK
bIJIbIpay KaOUIETIH KOPCETTI.

Kecte 2. Asusutbik xkanowi3 (Mentha asiatica Boriss.) 3KCTpaKThl HET131HAET] OMoIerpaaausiaHaTbIH
CTOMATOJIOTHUSIJTBIK YKAOBIH YITUIEPIHIH CanachlH 3epTTey

CTOMATOJIOrMSJIBIK KA0bIH Bipkeaxiiiri | ZKadbICKaKTBIFbI Bepikriri Hinrimriri
yJarinepi

Yori Nel - - - +
Yori Ne2 - - - -
Yori Ne3 + - - +
Yiri Ne4 - + + -
Yori Ne5 + + + +
Yiri Ne6 - - - +

epexkes: asmopnap Kypacmulpeau
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byn
MaTepuaiiapra
TaJanTapAblH KayilcCi3iriH,
COHKECTITH KaMTaMachI3 €Tel.

OHraiinpl  Kypamiabl — KaObIH  YJITICIH
yKacayJIblH TEXHOJIOTHSIIBIK ChI30aCchl XaIbIKapalbIK
HOPMATHBTIK TalamnTapra cail KypacThIPHUIIBL.

CTaHAapTTap CTOMATOJIOTUSIIBIK
KOWBLIATHIH KJIMHUKAJIBIK
THIMAUITIH  JKOHE

CTOMaTONOTHSUIBIK KAOBIHIBI JKacay TEXHOJIOTH-
ACHl KYIO OJIiCiHE Heri3feNnreH. TeXHOIOTHSIIBIK
ypaicTep Kanmbl 8 caThlgaH, COHBIH IIIIHJE,
OacTankpl IIUKI3aTThl JalbIHAAyAaH OacTamblll,
HET13T1 TeXHOJOTHSUIBIK YPAICTep OpPBIHIATATHIH 6
HET13T1 oHe 2 KarTay KoHe opaM/ay OOMbIHIIA ca-
ThIJIAPBIH KaMTHIBI (cypeT 1).

Bacranke! mMKizaT, apaiabiK Onpipic Omnpipicreri 6akbL1ay yaepicri
eHiMaep MeH CATBLIAPbI OakbLIay
Asunsuisix xan6si3 (Mentha asiatica 1.CATBI KommnoneHnTrep 6enmexrepiniy
Boriss.) 3KCTPaKTHICHI, Bacranksi GipTeKTiniri, KOMIOHEHTTEPAIH
TH/APOKCHIIPOMMIMETHILEIUIIOI03a, IIHKI3aTThI Maccachl: a3HAIBIK XKanbbI3
TIMIEpHH, 3T cnupTi, TBuH-80, AadbIHAAY . aKkcTpakTel (Mentha asiatica
Ta3apTBUIFaH CY ¥cakTarbimn Boriss.) -2,0 mi;
(¥-1), THAPOKCHITPONMIMETHIILIEIUIION03a
BubpocuTo 4.0 r, rmunepus S0 r, 3THA CIAPTi-
(B-1), 10,5 mu; TasapTeUIFaH cy 25 mi;
3JIEKTPOHABI TBHUH-80 — 8,5 M1, Ta3ansIkK,
Tapassl (JT-
2)
TP OKCHNIPONIMETHILEILTION032 2. CATHI Iciny yaksiTel (30-45 MuHyT)
, TA3apTBUIFaH Cy N Heri3ai —
JAaibIHAay
Peaxrop,
JUMCTHILIATOP
v
- . R H:nsn‘tzbnl Kocnansiy Gipkenkiniri, TOnbIK,
abBIH TY3yIIi KOMIIOHEHT (HETi3) Cy Moﬂml;c?li e epy yaxsirst (20 MuHyT)
A3MsUIBIK Xan6bI3 3KCTPAKTHICHI 4. CATHI ApanacTeIpy yaxsITHI (2 MHHYTHI),
(Mentha asiatica Boriss.), DKCTPaKTKa 6enmmex Gipxemiri
TIMIEPHH, STHI CIMPTI JKOHE Heris [~  KochiMma [
3aTTapAbl KOCY
ApanacThIpFhIII
v
I'epMeTHKAIBIK IONMHATHIEH 5.CATBI Bipkenkinik jxoHe KolxeM
Kanramanap, 6ymanap, xongany || Kocnansl [«
JKOHIH/IEr] HYCKAYIIBIK, KaJbINTAPFa KYI0
Kyro anmaparst
Kaneimrapra Kyiibuiras 6.CATBI KenTipy Temnepatypacs: (22-28°C),
CTOMATONOTHSUIBIK XKa6hiH Kocnacs! | p JKaGbiHAapABI | Kenripy yaksITsl (24 carar)
Kenripy
Kenripy ycreni
T'epMeTHKAIBIK TONMITHIEH 7.CATBL I'epMeTHKAIBIFEI, TEIFBI3IBEFEI,
KanTamanap, GyManap, KonjaHy Jaiibin eHiMi Gipkenkiniri, Kanmray xoHe TaHOanay
JOHIH/IEr] HYCKAYIIBIK > Kanray, T JYPHICTEUTBIFED
TaHOanay
Kanray xone
Tagbanay ycremi
Kopanmanapaassl JaibH OHIM, 8.CATBI Kopanra¥rs! Kopamnmanap caHsl,
TONTHIK KOpanTap | »| Kopammanapabl |¢| Kanray skoHe TanGanay AYpHICTBIFBI
TONTBIK
KOpanTapra caiy
Kanray ycreni
| JlaiibIH eHiM H JlaiibmH eHiMAi GaKpLIay |

Cyper 1. Azusnsik xanooei3 (Mentha asiatica Boriss.) 3KCTpaKThl HET131HAET1 OMoerpaanysiiaHaTbIH
CTOMATOJIOTHSIIBIK KaObIHIAPAbI NaHbIHAAYIBIH TEXHOJIOTHSIIBIK ChI30aChI
Hepexxos: asmopnap Kypacmeipean
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1. Bacmangbl KoMnoweHmmepoi OaublH-
Oay. bipiHmi ke3eHne a3usiblK Kanob3 (Mentha
asiatica Boriss.) 3KCTPaKTBIChI, T'MJIPOKCHUIIPO-
NWIMETHIILEIUTION03a, TIHULEPUH, JKeNaTHH, ITHI
CIMPTI KOHE Ta3apThUIFaH Cy QM OJILICHII, Jaii-
BIHIAIBI. A3USIBIK KanOb3 (Mentha asiatica
Boriss.) — 2,0 Mi1; ruAPOKCUIIPONMIMETHUIILIEIUTIO-
no3a 2,0 mut; muuepud 15,0 mi; sxenatun 2,0 mu;
stun cnupti 10,5 mi; TasapThuiFaH cy 68,5 mi
MeJIILIep/Ie eCenTeNII albIHAbL. by careina naitbin
OHIMHIH CalachlH KaMTaMachl3 €Ty MaKcaTbIHIa
KOJIJAaHBLIATBIH ~ 3aTTapAblH ~ OIPTEKTLNIrT  MeH
XUMUSIIBIK Ta3aJIbIFbIHA €PEKIe KOHLT O0iH 1.

2. Heziz0i oOativinoay. Ocbl Ke3eHHEe
THJIPOKCUITPOITMIMETHIILEIITION03aHbIH iciHy
nporieci Jkysere acelpsiinbl. byn mpomecc 30-
45 MUHYT apaJIbIFbIHIA aJJIbIMEH CAJIKbIH HeMe-
ce OenMe TemmeparypacbiHaarsl cyna (20-30 °C)
I'TIMII-HBI *KaKchIan apanacThIpaabl — OV OHBIH
OipKeJIKi iCiHyiHEe KOMEKTeCe/Il.

3. Heeizoi  epimy. Icinren  Heri3
KOMIIOHEHTTEPiHIH TOJBIK €pyl MeH OIpTEeKTi KOH-
CUCTEHIMs ally YIIiH KOocma KbI3AbIpbULIbL. [Ipo-
1ecc Temmeparypaiblk OakputaymeH 20 MUHYT
00Iibl Kyprizinai. byn ke3eHje anbHFaH KXYHeHIH
MakcuMaipl Oipkenki OOMybl ©Te MaHBI3IbL.
Epitinaini sxemymen 60-70 °C geiiin Giprinaen
KBI3/IBIPBIN, TOJBIK €pIreHIIe  apayacThbIPajbl.
pexxuminae xyprizuiai. Hotmkecinne >kaObIHHBIH
KYPBUIBIMBIH KaJIBINTACTBIPyFa MYMKIH/IIK OepeTiH
KaXETTl TYTKBIPJIBIKKA M€ TOMOTEH/II KOCMa aJIbIH-
TTBI.

4.  bBencenoi  zam  nen  KocviIMuud
KomnoneHmmepOi Kocy. A3usbIK xanowi3 (Mentha
asiatica Boriss.) 3KCTPaKTBICBI MEH KOCBHIMILA
3arTap 2 MuUHYT OOMbBI apanmacTeIpbliabl. by
ypaic OelceHai MHTpeIueHTTEepAiH OYyKin macca-
na OlpKeNKi TapajyblH OHE KaXKeTTI AUCIepCHUs
JIeHreiiHe KOJI JKeTKi3y/l KaMTaMachl3 eTTi.

5. Kaneinmapea kyrno. biprekti Kocma
aNbIHFAHHAH KeHiH, OJ aJJblH aja CTEepUJIIEHTeH
LIBIHBl KajblONTapra Kyubuiael. by kKagam nait-
BIH KAOBIHAAP/ABIH ©JIIeMi MEH MilliHIHIH I
CaKTaJIyblH KAMTaMachl3 €Tyre OarbITTajlbl.

6. Kenmipy. KanslnTapra KyWbUIFaH jKa-
obap 22-28°C temneparypasia KenTipy kamepa-
napbiHa 24 carar O0#bI yeTanblHABL. by ke3zenae
O1pTeKTi KenTipy MeH 1e(OopMalUSIHbIH aJJIbIH aly
YIIIiH TYPAKThI aya alfHaIBIMbl KAMTaMaChI3 €TUIII.
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7. Kanmay owcone manbanay. Kenripinren

MaiiblH ~ OHIMAEp  TEePMETHKAIBIK  IMOIUITH-
JIeH KanTamalapfa CalblHIbl. OpOip Kamrama
OenriaeHrexH CTaHAapTTapra colikec hice))
TaHOAJIaHIbI.

8. Tonmay acane opay. Kanranran xa0ObIH-
Jlap TackIMajjJlayFa apHaJiFaH TONTHIK KOpanTapra
OpHAJIACTBIPBUIBIIL, OHIMHIH MeXaHHUKaJbIK
3aKbIMAAHYBIH ~ OOJIgbIpMay — YLIIH  KamTama
TYTaCTBIFbIHA OaKblIay XKYPri3iiai.

9. Haiiein onimuiy canacvin 6azanay. Ca-
naHpl Oaranmay HOPMATUBTIK Ky)KaTTap Tajar-
TapblHA cail KYpri3iial JKoHE >KaOBIHIAPIBbIH
OpraHOJEeNTUKAIBIK KaCUeTTepiH (CBIPTKBI
TYpi, TYCl, HiCi), TBIFBI3BIFbIH, OIPKEIKIIITIH,
CepIIMALIITIH, PU3NKa-XUMHUAIIBIK ITapaMeTpIIepiH,
MHUKPOOHMOJIOTUSIIBIK ~ TA3aJbIFbIH, JKapaMAbUIBIK
Mep3iMiMeH caKTay apTTapblH, hapMaKoIOTUSIIBIK
OeNCeHAUTIrH KoHe TaHOaay TONITH KaMTBIIbL.
byn xepcerkimrep ©HIMHIH KayilCi3diri MeH
TUIMJUTITIH KaMTaMachl3 eTEeTiH CTaHIapTTapra
TOJIBIK Call KeJIe/l.

3eprTey HOTHXKEIEepl KOpCETKEHIEH,
aJbIHFaH CTOMATOJIOT USIIBIK *KaObIHIAP
CTOMATOJIOTUSJIBIK ~ TOXKipuOene KonjgaHy YIIiH
KaXETT1 PU3UKAIBIK, XUMUSIIBIK XKOHE OMOIOTUSUITBIK
KacHeTTepre ne, COHbIMEH KaTap aybl3 KYbICHIHBIH
KaObIHY aypyJapblH eMJeyleri Kayinci3aiK IeH
TUIMAUTIKTIH ~ OapiblKk  KpUTEpHiijepiHe colikec
KeJIesi.

Cmomamonocusanelx — HcabbiHHbIY — AYbl3
KYbICbIHOA MonbIKmMail O0ez2padayusiiany bl
anvikmay. CTOMaTONOTUSAIIBIK >KaOBIHHBIH bIJbIPA-
ybiH Oaranay ymin MEMCT ISO 10993-6-2011
— «MemunuHanbelK  OyiipiMaap. MeaunuHaIBIK
OyibIMIapablH OMOJOTHSUIBIK ocepiH Oarainay.
6-6euiM. JKeprinikTi ocepre CbIHaKTap» KyXKaTbIHa
CUMATTAJIFaH CTAHJAPTTBl QIC  KOJIJAHBUI/BI.
opicremere colikec xabbiH cbiHamacel (1,0 1)
ClIeKelre ykcac «KacaHJbl CiIeKei» YITiCiHAer1
epitinaire (pocdarroi-ty3np1 Oydep epitinaici PBS,
pH=7.4) canbiHaabl KOHE aJFalIKbl €py YaKbIThI
OaxpUTaHAABI. AJIFAIIKBI €pYy YaKbIThI O€NTiIeHIeH
COH TOJIBIK JIErpalaliisiyIaHy YaKbIThl OAKbUIAHBIIL,
Tipkeneni. Byn HOTHXKe CTOMATONOTHSIIBIK Ka-
ObIH KaJbIHJbIFbIHA JKOHE KYpPaMBIHAAFbl TOPLIIK
3aTTapAblH epy KbUIJAaMJbIFbIHA TOYeNi OOJbII
KeJe/i. 3epTTey HOTHXKeC] 3-KecTe/ie CUIaTTalFaH.



TEOPUSAJIBIK XXOHE KIIMHUKAJIBIK MEJUIITMHAHBIH ©3EKTI MOCEJIEJIEPI, Ne3 (49) 2025

Kecre 3. CroMaTonorusuibIK ska0bIHHBIH OMOETpajalusIaHyblHa )KYPIi3UIreH Tanaay HOTHKeCl

Ne Bipinmiiik epirimriri, t (cekynm)

ToJbIK bLABIPAYBI, t(CEKYHT)

HKabwvin kanvigowvizer h=1000 um

1 11 cex

1 muu 43 cex

llepekxe3: agmopnap Kypacmuvipeau

3-kecrene KOPCETUITeH 3epITey
HOTH)KETIEpiHEe ColiKkec TIC JKAOBIHBIHBIH aybI3
KYBICBIHAA JOPITIK 3aTTapAblH JKbUITAM €pyiHe
KETKUTIKTI OacTankpl epy yakpIThl 11 CeKyHITHI
Kyparl, HopMara cail yakbIT apajbIFbiHa (5 CeKyH/-
TaH 30 ceKyH/]| apaJbIFbIH/1a) epIrillTIK KacueTi 6ap
eKeH/IITIH pacTaabl. A, TONBIKTall Ouojerpaaanu-
sanaHysl 1| MUHYT 43 ceKyH/ apablFblHAa ©TTi. by
KOPCETKIII apKbUIbl KaObIH HOpPMara cail yakpIT
apaneIFbIHIA (2 MUHYTKA JeiiH) Omojerpaaanu-
SNIAaHATBIH, COHJAAM-aK, aybl3 KYyBICBIHIA IOPLIiK
mpernapar KalAbIKTapbIHBIH Y3aK YaKbIT TYPBII
Kallybl HETI3IHJErl KOJAWChI3ABIKTAp TYAbIpMay
MYMKIHJIT1 Oap eKeHIIrH Janenei anibl.

Horuaxenepai tankpuiay

3eprTey KYMBICBIHBIH HOTHIKECIH/IC
OuozerpaganusIaHaTbIH CTOMATOJIOTHSUTBIK
xaObIHIapAbIH yiaritepi imineH NeS yiuri Kypamsl
XKoHE OIPTEKTLIIK, )KaOBICKAKTBIK JKOHE CePIIIMILTIK
KacHueTTepi OOMBIHIIA )KOFAPhl HOTHIKE KOPCETYIMEH
epekmienenai. byn kacuertep XKaObIHHBIH aybI3
KYBICBIHA aJre3usUIbIK KaCHETTEPiH KamMTaMmachl3
€Te OTBIPBIN, JOPUIIK 3aTThIH Y3aK YaKbIT Oocamn
IIBIFYBIH KAMTaMachl3 eTell.

CoHpaii-ak, Ouonerpaganysiany
KacueTi OoMbIHIIA JOpUTIK NpenaparTblH  aybl3
KYBICBIHAAFBI OacTankbl €py YakbIThIHBIH 11 ce-
KyHATBl KYpPaWTBIHIBIFBI HOpMara cail yakKbIT
apaneireiga (5 cexynaran 30 cekyHIKa JeiliH),
aJ TOJIBIKTAal bIAbIpAy YaKbITBIHBIH | MuH 43 ce-
KyHATa (2 MUHYTKA J€HiH) OONAaThIH/IBIFbI «KacaH-
1Bl cinekei» moxeninae gocdartol-Ty3abl Oydep
epitinaicinae (PBS, pH=7.4) xyprizinren 3eprrey
HOTH)KECIHJIE pacTajFaH.

ATNBIHFAaH  HOTWXKENEpIiH  TUIMILIITIH
Heri3zaey MaKCaThIHIa FBUIBIMU-TIATEHTTIK
6a3zanapra 1110047 KYPri3iiareH. Peceii

OenepanusiceinbiH RU2624502C2 (JleueGHO-TIpO-
¢wiakTH4ecKMii MaTtepuan s CTOMATOJIOIHH,
Paxmarynnun P.P., Bypuesa T.1., 2017 ) natentin
CaJIBICTBIPY HOTIJKECIH/AE IUIACTMHA TYpiHAErl
CTOMATOJIOTUSIJIBIK JQPUIIK MpernapaTr KypaMbIHJa

OenceHal KOMIIOHEHT pETIHAEe CUHTETUKAIBIK
HIMKi3aT MUpaMUCTUH (2 Mac.%) koHe acKopOWH
KbIkbuiel (0,5 wmac.%), xiopodunakypamaac
KOMITOHEHTTEP (10 mac.%), THAJIypOH
KBIIIKBIJIBIHA HETI3/IereH OuOoyHiIeciMal Heri3
(10 mac.%), KOMIOUATHI epITIHAIEep KaThICHIHIA
GOTOXUMUSIIBIK ~ MOIU(MUKALMATAHFAH  Kallb-
Ui, UHK JkoHe MarHuid nonmapsl (0,1 mac.%).
CToMaTONOTHSUIBIK TpenaparThiH OyJl KoMOHWHA-
[USCHl  XJOPOPHIIKYpaMIac KOMIIOHEHT 3JKOHE
ACKOPOMH KBIIIKBLIBI KATBICHIHAAFBl AHTHOKCH-
JAHTTBl JKOHE pereHepaTuBTi OelceHAUTIriMEeH
TONBIKTBIPBUIFAH CHUHTETUKAJIBIK MUPAMHCTUHHIH
apKachIH/a aKbIH aHTUMUKPOOTHI JKOHE KaObIHYFa
Kapchl acepre ue exkeHairin kepcereni. Connai-ax,
KYpaMbIHAAaFbl THAIYPOH KBIIIKBUIBI jKaObIHIApFa
ouoyitneciMaimik, TUAPOUIBAUTIK >KOHE Jaerpa-
manus KaoOinetiH Oepeni, anm MeTaul HOHIAPHI
TYPaKTaHBIPFBIII POIH aTKApaabl XKoHE TOJTHUMED
MaTPUIIACBIHBIH KYPBUIBIMBIH ©3repTyre bIKMall
ereni [28].

O3 xeseringe Oi3aiH CTOMATOJOTHSIIBIK
KaObIH OeliceHJI KOMIIOHEHT peTiHAe TaOuru
IIUKI3aT - a3usuIblK JKanOb13 (Mentha asiatica
Boriss.), KypaMbIH[Ia MyJIETOH, MEHTOI, MUIIEPH-
TEHOH OKCHJ1 >KOHE MHUKpOOKa Kapchl, KaObIHyFa
KapChl KOHE aHTHOKCHUAAHTTHIK OeNceHAuniri oap
OIpIHIIUIIK KiHEe eKIHIIIIK MeTabonuTTepaiH 0o-
JybIMEH Herizaenemi. Herisri aHTHCENTHKAIBIK
oceplli CUHTETHKAJIBIK MUPAMHCTUH KaMTaMachl3
€TeTIH TMAaTeHTTeH aWbIPMAIIbUIBIFBI,  Oi3]1iH
CTOMATOIOTUSIIIBIK ’KaOBbIH KypambIHa
dbapMakonorusIbIK ~ OCNCEHAUTIK Ta0UFU KOM-
MOHEHT, a3WsUIBIK KanObi3 (Mentha asiatica
Boriss.) 3KCTpakThIHBIH Kol (haKTOPJIbl dCEpiHEH
KanpinTacaasl. Typni momumepiep — THIPOKCH-
MPOMUIMETUIIIEIITION03a, METHIIEIUIION03a, XKe-
JIaTHH, arap-arap >KOHE Kpaxmai »aOblH Ty3yIIi
HEri3 peTiHAe naiianaHblIFaH. MeXaHHUKaIbIK
KacHUeTTepai OHTAaWIaHIbIPy YIIIH KEHEHTIIreH
1acTU(UKATOPIAP KUBIHTHIFBI KOJIJAHBLIABI (TIIH-
[IEPUH), COHBIMEH KaTap KOCHIMINA 3arTap (dTHI
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CIUPTI, Ta3apTHUIFaH Cy) EHTI31UI1.

Ocpinaiiima, 0acThl albIpMAaIIbUIBIK
OeJiceH1l KOMIIOHEHTTIK TaOWFaTblHA HETI3IENEIl:
RU2624502C2 Oencenal KOMIOHEHT OMOIOIU-
MepJiep MEH aHTHOKCHJIAHTTapMEH OIpiKTipiLIreH
CUHTETHKAIIBIK IIUKi3aT, an O13/1iH 3epTTey TaOuru
TEKTI IIMKI3aT HETI31HAET] KCTPaKT OOJbI TaObI-
nanpl. COHBIMEH KaTap, MaTeHTTEeNreH Marepual-
JaH albIPMAIIBUIBIFEL, O13/1IH CTOMATOJOTHSIIBIK
XKaObIH KOFaphel Ouonerpagamus >KbUlIaM/IbIFbIHA
ue (1 muH 43 cek imiHAE TOJBIK e€piTy), Oy
CTOMATOJIOTUSJIBIK ~ MaTepuanjgapra KOMbUIAThIH
TananTapra coiikec keneni. OciMIik cyOcTaHIM-
SCBIMEH aJIbIHFAaH CTOMATOJIOTHSUIBIK >KaObIHHBIH
apTHIKLIBUIBIFBI J)KaHAMa 9Cepl TOMEH, Y3aK YaKbIT
KOJIJaHyFa MYMKIHIIK O€peTiH JopuliK Kypal
pETiH/Ie MaHBI3BI 30D.

KopbIThIHABI

3eprTey JKYMBICHI HOTHXKECiHIe Oiperet,
TaOUFU KOMIIOHCHT a3UsUIbIK >Kalowi3 (Mentha
asiatica Boriss.) SKCTpakTbIMEH Ouoerpagarm-
STTAHATBIH  CTOMATOJIOTHSUIBIK KaOBIH OHTAMIIBI
KYpaMbl MEH OHJIIpiC TEXHOJOTUSCBHIHBIH opOip ca-
TBICBI TOJIBIK CUIATTaJIFaH TEXHOJIOTUSIIBIK ChI30a-
CBl KYPacCTBIPbUIIBI.

3eprrey  OapbichlHaa — opbOip  yuriHi
OIPTEKTUTIK, >KAOBICKAKTBIFBI, OEpIKTIK >KOHE
CepIIMAUIIK cunarramanapbl OoiibiHIIA Oaranay
KYprizinai, Hotmxkecinae NoeS ynri eH OHTaWibI
JIeTl TaHbULIBL. byJ1 yari xorapbl OepiKTiK, XKaKChl
XKaOBICKAKTBIK KacHeTTepl MEH CepHiMJIiTIKIeH
Karap, OHTAMIbl OIPTEKTUTIK MeH OHOIOTHSIIBIK
BIIBIpay KaOuneTiH kepceTTi. byn HoTmxenep
*KaHa OMozerpaalusIaHaTbIH CTOMATOJIOT USIIBIK
XKaOBIHAAPABIH Kayilci3airi MEeH THIMALUIIN YIIiH
MaHBI3/IbI KOPCETKII OOIBIT TaObLIa b

CToMaToorusiIbIK XKaObIH Oipereii
KYpaMbIHBIH apKACHIH/IA aybI3 KYBICHIHA KAOBIHYFa
Kapchl, AHTHUCENTHKAJBIK >KOHE aHECTETUKAJbBIK
OeJICeHUTIKTep Il KepceTe .

7KaObIH KypBUIBIMBIHBIH OHMOETpaganusiia-
HY KacHeTTEepiHEe COMKeC aybl3 KybICBIHAA JOPUIIK
OenceHal 3aTThIH KBUIAAM €pYIH KaMTaMachl3
€Te OTBIPBIN, HayKacTapibl eMAey YPAICIH KEHLT
opi KypaMbIHAaFbl OEJICEH[ 3aThIHbIH LIBIFY TEri
TaburK 00Jybl ece0iHeH xKaHaMa acepiiepi a3aiita
OTBIPBIM, KAyilci3 eTe aaaibl.
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PA3PABOTKA COCTABA Y TEXHOJIOT' MU MOJIYYEHUSA IVIEHOK C DKCTPAKTOM
MATBI ABUATCKOM (MENTHA ASIATICA BORISS.) 1JIsI TIPUMEHEHUS B
CTOMATOJIOTMYECKOM MTPAKTUKE

A. A. T'a3zu3oBa', Y. M. J/larxaes', Malgorzata Sznitowska?, I. O. YcrenoBa',
A. 1II. AmupxanoBa'*, Y. C. Asumona', lII. A. AnTbiHxan!
'HAO «Ka3zaxckuit HanimonanbHbiii MeauimHckuil yauepcutet umenn C. [[. Achenausposay,
Kazaxcran, Aamarel
*MenunuHckuii yauepceuteT [nanbck, [lonbina, [manbck
*Koppecnonoupyrowuii agmop

AHHOTaNud

B nocnennue roapl uccnenoBanus B 001acTH pa3paboTKu OMOAETPaIUPYEMBIX CTOMATOIOTHYECKUX
TUIEHOK MPUOOPETH 0COO0YIO aKTYaIbHOCTb. B 3TOM OTHOIIIEHUH SKCTPAKT a3uaTcKoil MaThl (Mentha asiatica
Boriss.), U3BECTHBII CBOMMM aHTHCENTHYECKUMH, MPOTHBOBOCTIAIUTEIBHBIMI U aHTUOAKTEPHATLHBIMU
CBOWCTBaMHM, pacCMaTpuBaeTCs B Ka4eCTBE OCHOBHOTO 3((EKTUBHOTO KOMIIOHEHTA CTOMAaTOJOTHUECKUX
MaTepHuaoB.

Llenv uccneoosanus. PazpaboTka HOBBIX OMOJETPAIUPYyEMbIX CTOMATOJIOTHUECKUX TUIEHOK Ha OCHOBE
9KCTpaKTa a3uaTckou MAThI (Mentha asiatica Boriss.) 1 onipeieieHue UX TEXHOJIOTUYECKUX XapaKTePUCTHUK.

Memoowr u mamepuanvl. B Xone uccnenoBanust Obul MonoOpaH cOCTaB IUIGHOK M pa3paboTaHa
TEXHOJIOTH €ro noy4yeHusi. OCHOBHBIE CTaIUN TEXHOJIOTUYECKOTO MTPOIecca BKITIOYAIIU 3aIUBKY B (DOPMBI,
CYIIKY U CTEPHJIM3AIIMIO0 TOTOBOTO MPOAYyKTa. M3yyanuch 0cOOEHHOCTH Pa3OokKEHHUs TUIEHOK B MOJOCTH
pra. MccnenoBanusi mpoBOaMIIMCH Ha 0a3e kadenpsl dpapmareBruueckoit TexHonoruu Llkonsr dpapmanmn
Kazaxckoro HanuoHanmpHOTO MeaunuHckoro yHuepcutera um. C.J1. AcdenmuspoBa u MeauIMHCKOTO
yHuBepcuteTa I nanscka (r. ['nanbck, [lonbma).

Pesynemamer.  beuin  monmy4yeHbl HOBblE  OMOAETpaHpyeMble  CTOMATOJIOTMYECKHE TUICHKH.
YCTaHOBIIEHO, YTO OHU MOJIHOCTBIO PACTBOPSIIOTCS B TKAHSIX MOJOCTH PTa, MOAABISIOT MUKPOOHYIO (IIopy,
YMEHBIIAIOT BOCHIAJIEHNE U YCKOPSIOT 3a)KUBJICHUE PaH.

Buvisoowi.  TlomydeHHbIe pe3ylbTaThl TO3BOJSIOT  CO3AaTh Oe3omacHble W A (EKTUBHBIE
OouonerpaaupyeMble CTOMATOJNOTHYECKUE TUIGHKU Ui MPAKTUYECKOTO MPUMEHEHHS M IMOJATBEPIKIAIOT
HAy4HYI0 HOBH3HY UCIIOJIb30BaHHS PACTUTENHFHOTO CyOCTaHIINY.

Knroueewvie cnoea: mama asuamcxas, Mentha asiatica Boriss., cmomamonozuueckas niéuxa,
buodezpaoupyemasn niéHka, NPOMUBOBOCNATUMENbHASL AKMUBHOCMb, CMOMAMON02Us, UHGEKYUOHHbIe
npoyeccovl, MECMHAs Mepanusl.
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DEVELOPMENT OF THE COMPOSITION AND TECHNOLOGY FOR OBTAINING FILMS
WITH ASIAN MINT (MENTHA ASIATICA BORISS.) EXTRACT FOR USE IN DENTAL
PRACTICE

A. A. Gazizova', U. M. Datkhayev', Malgorzata Sznitowska*, G. O. Ustenova',
A. Sh. Amirkhanova'*, U. S. Alimova',
Sh. A. Altynkhan'
'Asfendiyarov Kazakh National Medical University, Kazakhstan, Almaty
2 Medical University of Gdansk, Poland, Gdansk
*Corresponding author

Absract

In recent years, research on developing biodegradable dental coatings has gained particular
relevance. In this context, the extract of Asian mint (Mentha asiatica Boriss.), known for its antiseptic,
anti-inflammatory, and antibacterial properties, is considered a key effective component of dental materials.

The purpose of this study. To develop novel biodegradable dental coatings based on Asian mint
(Mentha asiatica Boriss.) extract and to determine their technological characteristics.

Methods and materials. The composition of the coating was selected, and its preparation technology
was developed. The main stages of the technological process included casting into molds, drying, and
sterilization of the final product. The degradation properties of the coatings in the oral cavity were studied.
The research was conducted at the Department of Pharmaceutical Technology, School of Pharmacy,
Asfendiyarov Kazakh National Medical University, and at the Medical University of Gdansk (Gdansk,
Poland).

Results. New biodegradable dental coatings were obtained. It was established that they completely
dissolve in oral tissues, suppress microbial flora, reduce inflammation, and accelerate wound healing.

Conclusions. The findings enable the development of safe and effective biodegradable dental coatings
for practical use, confirming the scientific novelty of utilizing a plant-derived substance.

Keywords: asian mint, Mentha asiatica Boriss., dental film, biodegradable film, anti-inflammatory
activity, dentistry, infectious processes, topical therapy.
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Abstract

Worldwide, between 122 and 256 people per 100,000 population suffer from stroke annually, but in
Kazakhstan, this number is much higher, from 258.4 to 433.7 cases per 100,000 between 2015 and 2020.
The country also has the highest death rate from ischemic stroke in the world, reflecting problems such
as late treatment, health inequalities, and limited rehabilitation opportunities. Human-centred care, which
focuses on the needs of patients and their active role in recovery, can help bridge these gaps. However, little
is known about how stroke survivors actually receive medical care in Kazakhstan. This study examines
their opinions and perspectives to gain a deeper understanding of the barriers, outcomes, and opportunities
for improvement.

The purpose of the study. To analyze the experiences and challenges faced by stroke patients during
care and recovery.

Materials and Methods. A qualitative study was conducted in Almaty from May to August 2025,
involving 31 stroke patients, who consented to face-to-face semi-structured interviews. Data were manually
recorded, transcribed, and analyzed using a two-step coding process — open coding followed by thematic
coding. Two authors independently coded transcripts, with additional review to ensure reliability and
validity.

Results. Out of 31 stroke patients surveyed, most were over 60 and retired, with 23 experiencing
a stroke for the first time. Common risk factors included chronic conditions and low physical activity.
Recovery varied, with many needing ongoing rehabilitation and clearer home care guidance. Patients
highlighted delays in medical evaluations, limited specialist access, and insufficient psychological support.
While 24 had digital access, older respondents often distrusted telemedicine. Faster ambulance response,
public awareness campaigns, and more personalized care were key recommendations. Patients emphasized
regular check-ups, physical activity, and emotional resilience as essential for recovery and prevention of
future strokes.

Conclusions. Accessible, patient-centred stroke care is essential, especially for older adults, with
urgent needs to reduce delays in diagnosis, improve rehabilitation access, and strengthen psychological
support. Future efforts should focus on integrating digital tools, public education, and personalized care to
support long-term recovery.

Keywords: Stroke care, patient-centred care, technology in healthcare, integrated care, health

equity.

Introduction per 100,000 for ischemic stroke (hereinafter — IS),
Stroke is a significant public health problem 19 to 43 per 100,000 for hemorrhagic stroke (here-
worldwide, with epidemiology varying greatly by  inafter — HS), and 4.8 to 13.5 per 100,000 for sub-
country. Incidence rates range from a median of  arachnoid hemorrhage (hereinafter — SAH). While
122 to 256 cases per 100,000 people for cerebro-  many countries in Europe and North America ex-
vascular disease (hereinafter — CVD), 95.6 to 246.1  hibit stable or decreasing trends, rising incidence
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has been reported in countries such as China, Sin-
gapore, France, and Australia. The highest stroke
burden is concentrated in East Asia, particularly in
countries like China, India, Indonesia, and Japan
[1-3]. Stroke poses a significant health challenge in
Kazakhstan, with increasing incidence rates from
258.4 to 433.7 cases per 100,000 population be-
tween 2015 and 2020-and the country recording the
highest global age-standardized mortality rate from
ischemic stroke, driven by healthcare disparities,
delayed treatment, and limited resources. Efforts to
improve outcomes focus on expanding advanced
technologies, such as Al and telemedicine, enhanc-
ing healthcare professional training, and increasing
public awareness, particularly in underserved re-
gions [4-7].

Person-centred care (hereinafter — PCC) is
increasingly valued in clinical practice for its holis-
tic focus on the individual’s life, preferences, and
empowerment beyond just medical treatment, es-
pecially in stroke rehabilitation. However, despite
its recognized benefits, PCC lacks a universally
accepted definition, emphasizing the need for on-
going research-particularly qualitative studies-to
understand patient experiences and improve care,
while also underscoring the importance of training
healthcare professionals to address patients’ identi-
ties and promote active participation in decision-
making [8; 9]. Additionally, L. Busetto emphasizes
the critical need to prioritize patient-centred care
during the post-treatment phases of acute stroke
care, where communication and decision-making
difficulties are most prominent, and calls for clear
guidelines and accessible resources to strengthen
patient-centredness in these key moments [10].

Person-centred care is especially important
for stroke patients in Kazakhstan, where healthcare
disparities and delayed treatment contribute to high
mortality rates. By focusing on the individual’s
unique needs, preferences, and active involvement
in their rehabilitation, PCC can help bridge gaps in
care quality and accessibility, particularly in under-
served regions. Integrating PCC into stroke care
aligns with broader goals of achieving universal
health coverage by promoting equitable, patient-
focused services that improve outcomes and em-
power patients within the healthcare system.

The purpose of this study was to analyze the
experiences and challenges faced by stroke patients
during care and recovery, with a focus on factors

that affect outcomes, access to rehabilitation, and
the use of digital health tools.

Materials and Methods

This qualitative study was conducted from
May to July 2025 in Almaty, Kazakhstan, to ex-
plore patients’ experiences and perceptions related
to stroke care. The study was approved by the Local
Ethics Committee of Asfendiyarov Kazakh Nation-
al Medical University (No. 4.140, May 3, 2023). At
the study’s outset, a letter was sent to the hospitals
in Almaty with stroke centers. This letter was is-
sued by the freelance neurosurgeon of Almaty, re-
sponsible for monitoring neurosurgical conditions
and facilitating engagement with stroke patients.

Out of 60 eligible patients diagnosed with
stroke, 31 provided informed consent to participate
in face-to-face interviews. Nine patients declined
participation, citing reasons such as a dislike of in-
terviews or providing no reason at all. Data collec-
tion involved semi-structured interviews lasting ap-
proximately 20 to 30 minutes, conducted in person.
Interviews were manually recorded on paper, later
transcribed verbatim, and uploaded into Dedoose
software for qualitative analysis.

The interview guide covered a broad range
of topics derived from preliminary results, includ-
ing stroke experience, recovery challenges, access
to care, rehabilitation, awareness of stroke symp-
toms, pre-hospital and hospital care, telemedicine
use, and suggestions for improving stroke services.

Data analysis followed a two-step coding
process. Initially, open coding was applied through
line-by-line reading of transcripts to identify and
label discrete concepts and categories that emerged
inductively from the data, without predefined
codes. Each meaningful text segment was assigned
one or more descriptive codes. The following open
coding and thematic coding grouped related codes
into broader themes, reflecting key patterns aligned
with the study objectives, such as stroke care pre-
paredness, resource challenges, training practices,
and public awareness.

To ensure reliability, two authors indepen-
dently coded the transcripts, resolving any discrep-
ancies through discussion. Additional authors re-
viewed the coding and thematic interpretations to
enhance methodological rigor and validity.

Results

Out of 31 respondents, the majority (23)
experienced a stroke for the first time, highlight-
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ing the sudden and unpredictable nature of the
condition for most patients. Recurrent strokes or
mini-strokes (TIAs) were reported by 8 individu-
als, including one case with as many as 15 prior
mini-strokes. Most participants were over 60 years
old and retired (at least 22), which emphasizes age
as a significant risk factor. Some patients described
earlier strokes as more severe, such as loss of con-
sciousness or speech, while others noted a wors-
ening of symptoms over time, including paralysis
or motor deficits. A few respondents (3) had expe-
rienced a second or even third stroke years apart
from the first, underscoring the importance of long-
term monitoring and prevention. There was also
variation in patients’ ability to recall the timing and
symptoms of their stroke, which may reflect the
cognitive impacts of the condition. Most strokes
occurred in August 2025 (at least 23), suggesting
possible seasonal effects or that data were collected
within a defined research period. Despite differ-
ences in age and background, respondents shared
similar challenges in recovery, particularly follow-
ing recurrent strokes.

Most respondents with chronic conditions
(19) were over the age of 60, confirming age as a
key risk factor for stroke. The most common condi-
tions included hypertension, diabetes, high choles-
terol, and autoimmune disorders. Participants un-
der 60 were more likely to report no known chronic
illnesses (12), which may indicate undiagnosed or
unmonitored health issues prior to the stroke. In
terms of lifestyle, both older and younger respon-
dents (17 in total) reported being physically ac-
tive before their stroke. Younger participants often
mentioned structured exercise, such as going to the
gym or swimming, while older individuals referred
to activities like walking, gardening, or household
tasks. However, 14 respondents — mainly in the
older age group — led a sedentary or low-activity
lifestyle, which, combined with chronic conditions,
likely increased their stroke risk.

Regarding preventive care and medical
check-ups, 20 respondents, most of them over 60
years old, stated that they visited doctors at least
once a year. This may reflect increased health
awareness or the need that comes with age. Still, 11
participants, including several elderly individuals,
did not undergo regular screenings, often relying on
subjective well-being, which may have contributed
to the late detection of pre-stroke conditions.

63

Awareness of Stroke Symptoms and Re-
sponses by Age Group

Younger respondents (under 60) were often
unaware of stroke symptoms before their experi-
ence, learning about them only afterward. Older
participants (70 and above) generally had more
knowledge from sources like newspapers or per-
sonal experience, which helped them recognize
symptoms sooner. Symptoms varied by age, with
older individuals experiencing more severe signs
such as paralysis, while younger ones reported
milder symptoms like headaches and dizziness.
Most people, regardless of age, sought medical help
quickly once symptoms appeared. Some younger
patients faced misunderstanding from others, who
sometimes thought they were intoxicated, while
older respondents often had family members who
recognized the signs and acted promptly. This high-
lights the need to raise stroke awareness, especially
among younger people.

Experience of pre-hospital care, hospital-
ization, and treatment of patients with stroke by age
groups

Patients under 60 years old (n = 10) often
decided to call an ambulance themselves or with
the help of their family. They usually reached the
hospital by ambulance, but sometimes they en-
countered misunderstanding from medical staff
(e.g., a 43-year-old woman, whose stroke was not
recognized immediately). The ambulance usually
arrived quickly when patients or their relatives
showed initiative and persistence in seeking hos-
pitalization. Patients aged 60 to 80 (n = 15) relied
more on relatives or close acquaintances to call for
an ambulance and assist with transportation. They
often faced challenges in transporting bedridden
patients due to a lack of support. Patients usually
had to wait for an ambulance for 10 to 30 minutes,
but doctors responded promptly. Patients over 80
(n = 5) mostly depended on their family to call for
help. Barriers included a lack of information about
what to do before medical help arrives and fear of
self-transport. Ambulance response was generally
fast, but patients often appeared unprepared due to
a lack of guidance before arrival.

Young and middle-aged patients (n = 10)
received prompt professional care, including quick
CT/MRI scans. Staff were attentive, providing clear
explanations. Surgeries and rehabilitation (includ-
ing massage and exercises) were common, although
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not everyone completed the rehabilitation program.
Patients aged 60-80 (n = 15) had mixed experiences
— they encountered friendly staff, but also experi-
enced some delays and unclear information. Spe-
cial treatments were less frequent but administered
promptly. Rehab included exercises, massage, and
diet, but not all received full care. Elderly patients
(aged 80 and above, approximately n=5) faced lon-
ger wait times, mixed staff attitudes, and stress. The
understanding of diagnosis was lower. Surgeries
were rare, with a greater emphasis on explaining
outcomes. Rehab was less available and less orga-
nized.

Rehabilitation Access and Methods

Most patients (about 20) underwent or are
undergoing rehabilitation, mainly physical therapy,
massage, psychological support, and sanatorium
treatments. Some were referred to specialized cen-
ters, while others received care at home or in hospi-
tals. Older patients (e.g., those aged 58 to 83 years)
faced additional challenges, such as repeat sur-
geries and prolonged recovery times. Some com-
plained about lengthy and time-consuming medi-
cal evaluations. About 8 patients, mostly younger
or middle-aged, had not yet received discharge or
rehab referrals.

Perception of Recovery and Treatment Re-
sults

Most patients rated their recovery as normal
or good, but felt that ongoing treatment was needed
(approximately 18 respondents). Some experienced
incomplete recovery with issues like fatigue, bal-
ance problems, pain, and weakness, mostly in the
ages of 40 to 70. Patients expressed a need for more
personalized support, including speech therapy,
psychological counseling, and physiotherapy, as
well as improved communication with their doc-
tors.

Patient Suggestions regarding hospitaliza-
tion

Patients highlighted several areas for im-
provement in stroke rehabilitation. One key con-
cern was the need to reduce bureaucratic delays
in medical commissions, which were particularly
burdensome for those with ongoing health issues
(an individual aged 58). Others emphasized the im-
portance of increasing access to physiotherapy and
specialist sessions, as current rehabilitation servic-
es were often seen as insufficient for full recovery
(individuals aged 60, 68, and 70). There was also a

call to provide clearer instructions for home exer-
cises to maintain the effectiveness of rehabilitation
beyond the hospital setting (an individual aged 68).
The need to offer more psychological support was
noted, acknowledging the emotional challenges
that many patients experienced during recovery (an
individual aged 67). Some patients recommended
extending the duration of inpatient rehabilitation,
allowing more time to regain function under pro-
fessional supervision (an individual aged 83). Ad-
ditionally, improving the overall quality of medical
care and attention, with a stronger focus on person-
alized and patient-centered approaches, was seen as
essential (by an individual aged 53).

Attitudes Toward Telemedicine and Tech-
nology

Out of 30 respondents, over 20 (n=24), in-
cluding those over 60 (e.g., individuals aged 58,
61, 68, and 83), reported having access to devices
(phone, tablet, internet) that suggested a high po-
tential for digital rehabilitation. However, the opin-
ions varied, with 12 patients expressing positive or
neutral attitudes. Some believed it saved time (e.g.,
an individual aged 75), is more convenient (40, 60,
73), or even received online psychological support
(40). Skepticism and a preference for in-person
care were common among older patients, especial-
ly those 70 years and older, who raised concerns
about internet stability (43), the risk of misdiagno-
sis (82, 83), and the lack of personal contact (68,
83). Digital challenges were mentioned by patients
aged 67 and 44, including difficulties using apps or
understanding technology. Overall, while access is
not a barrier, trust and usability remain key issues,
particularly among patients aged 70 and above.

Patient Recommendations for Improving
Stroke Care

Patients wanted quicker ambulance re-
sponse and rapid diagnosis (ages 58, 60, 83). Other
respondents suggested better public awareness and
education: one younger respondent (59) empha-
sized the need for aggressive public campaigns
about stroke symptoms, comparing it to flu aware-
ness. The patients also requested that more special-
ists and staff be provided (43, 60, 83); the requests
included more speech therapists, physiotherapists,
and trained emergency staff.

Home care support and clear instructions
from day one (80, 68) were especially relevant for
older and immobile patients. Several patients (40,
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67, 43) recommended psychological support and
emotional encouragement for stroke survivors.
Eventually, much emphasis should be placed on
regular check-ups, controlling blood pressure, ex-
ercising, and maintaining a positive attitude (com-

mon across ages 58-75).

Table 1 summarizes patients’ experiences,
challenges, and suggestions related to pre-hospital
care, hospitalization, rehabilitation, and recovery
after stroke. It highlights issues such as delays,
variability in care quality, and the need for more
personalized support and improved communication
throughout the care continuum.

Table 1. Summary of Key Findings, Challenges, and Recommendations on Stroke Care and Recovery

varied by age

ups

Category Key Points Challenges Recommendations
Stroke Most (23/31) had first Cognitive recall variability, Long-term monitoring
Experience stroke; 8 had recurrent symptom severity and and prevention,

or mini-strokes; majority |progression; seasonal timing of |especially for recurrent
over 60 and retired strokes stroke patients
Chronic 19/31 had chronic A sedentary lifestyle combined |Promote regular
Conditions & illnesses (hypertension, with chronic illnesses increased |screenings and active
Lifestyle diabetes); physical activity |risk; some lacked regular check- | lifestyles, especially in

older adults

Awareness of
Symptoms

Older patients (70+) more
aware; younger often
unaware before stroke

Misunderstanding of symptoms
in younger patients; delayed
recognition in some cases

Increase stroke symptom
education, targeting the
younger population

Pre-hospital

Ambulance response

Transport difficulties for

Improve pre-hospital

rehab options, and a lack
of psychological support

Care, generally timely; younger |bedridden; inadequate guidance and family

Hospitalization, |self-initiate calls; elderly |pre-arrival guidance; staff support, reduce hospital

Rehabilitation & |rely on family; rehab delays; incomplete rehab; delays, expand access

Recovery common but variable; ongoing symptoms; need for to rehabilitation, and
recovery often rated as personalized care provide personalized
good with ongoing needs; therapies and clearer
persistent symptoms like home rehabilitation
fatigue and balance issues instructions.

Patient Bureaucratic delays in Delays and insufficient rehab Streamline medical

Suggestions commissions, insufficient |services; emotional challenges |processes; extend rehab

duration; enhance
psychological and
patient-centred care

Telemedicine &

High device access

Skepticism, tech difficulties,

Improve tech usability

Technology (24/30); mixed attitudes  |preference for in-person care, |and trust; offer hybrid
toward digital rehab especially in the 70+ age group |digital/in-person rehab
options
Overall Need faster ambulance, |Lack of public education, Public campaigns on
Stroke Care better public awareness, |insufficient staff, and unclear stroke symptoms, more
Improvement more specialists home care instructions trained staff, and clear

home care guidelines

Source: compiled by the authors

Discussion

We found that most experienced their first
stroke unexpectedly, with older age, chronic condi-
tions like hypertension and diabetes, and sedentary
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lifestyles — particularly among the elderly — being
key risk factors. Despite some patients attending
regular check-ups, many lacked early detection,
revealing gaps in preventive care. These findings
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align with broader research emphasizing the critical
role of managing modifiable risk factors and the ur-
gent need for comprehensive prevention strategies
and public health campaigns globally [11-15].

Our study found that younger patients were
often unaware of stroke symptoms and sometimes
faced stigma or misinterpretation, emphasizing
the importance of targeted awareness campaigns.
Similarly, in Saudi Arabia, stroke awareness was
shaped by factors like marital status, income, and
family history, suggesting the need to reach young-
er, less-informed populations [16]. In Korea, al-
though knowledge of stroke signs and treatments
improved, declining awareness of risk factors — es-
pecially among those without vascular conditions
— highlights the importance of sustained education
using modern platforms [17]. In Canada, despite
multiple FAST campaigns, stroke sign awareness
remained low among men, retirees, and those with
lower socioeconomic status, underscoring the need
for more inclusion and targeted public health strate-
gies [18].

In our findings, the ambulance remains the
primary mode of transport, with younger patients
showing greater autonomy in decision-making
and older individuals relying more on family sup-
port, a pattern that parallels themes in UK and Ca-
nadian research, which emphasize patient-family
dynamics and transport logistics [19; 20]. Delays
in ambulance arrival, poor symptom recognition
by healthcare providers, and limited patient/fam-
ily knowledge were notable barriers in our setting,
aligning with global concerns seen in low- and
middle-income countries where pre-hospital de-
lays, weak public awareness, and infrastructure
gaps persist [21]. In contrast, centralized models in
the UK and improved ambulance-based interven-
tions have shown promise in enhancing early care,
while experiences from Korea and Saudi Arabia
highlighted persistent gaps in symptom and risk
factor awareness. Despite improvements from tar-
geted campaigns, such as FAST in Canada [16-18;
22], or the establishment of integrated units in New
Zealand [23], consistent issues remain globally, un-
derscoring the need for standardized pre-hospital
protocols, enhanced communication between ser-
vices, and widespread public education to improve
timely stroke response and outcomes.

Our results showed that younger patients
generally received faster and more comprehensive

hospital treatment and rehabilitation, while old-
er patients faced delays, less structured care, and
lower understanding of their diagnosis. Across all
age groups, many experienced incomplete rehabili-
tation, persistent symptoms, and communication
gaps in follow-up care. Stroke rehabilitation is fur-
ther challenged by limited access to personalized
information, inadequate facilities, a shortage of
trained community workers, and poorly designed
assistive devices [24; 25]. Patients often leave the
hospital without proper guidance for home-based
recovery, leading to poor adherence and uncertain-
ty. Fear of judgment also causes many to tolerate
pain and fatigue in silence, underscoring the need
for individualized rehab plans [26; 27]. A lack of
peer support reduces motivation, while high costs
and income loss add financial strain. These findings
underscore the pressing need for enhanced policy
support, comprehensive insurance coverage, and
accessible, personalized rehabilitation services to
enhance long-term outcomes [28].

We have also found that although high digi-
tal device access presents strong potential for re-
mote stroke rehabilitation, trust and usability con-
cerns — especially among older patients — as well
as mixed attitudes toward telemedicine, under-
score the need for tailored, user-friendly solutions.
Similarly, stroke patients expressed mixed feelings
about digital health technologies, but valued fea-
tures such as credible health information, personal
health records, and online rehabilitation support,
while emphasizing the importance of simple and
accessible designs customized to their needs. To fa-
cilitate the successful implementation and scaling
of telemedicine initiatives, the Telemedicine Com-
munity Readiness Model (hereinafter referred to as
TCRM) provides a practical framework for com-
munities to assess and enhance their readiness, en-
abling decision-makers to foster environments that
promote widespread adoption and improve health-
care access and quality [29-31].

Although this study provides important in-
sights into the experiences of patients in Almaty, it
is essential to consider that access to medical care,
rehabilitation resources, and awareness levels may
vary significantly across different regions in Ka-
zakhstan. Future comparative studies in urban and
rural settings are needed to identify regional differ-
ences and ensure that stroke care recommendations
are nationally representative.
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Limitations and Future Directions. This
study’s findings are based on a relatively small,
urban sample of 31 stroke patients from Almaty,
which may limit generalizability to other regions
or rural populations. The use of manual transcrip-
tion and qualitative coding, while conducted rigor-
ously, may introduce interpretative bias despite ef-
forts to enhance reliability through multiple coders.
Another limitation is the possible impact of post-
stroke cognitive impairments, which may have af-
fected patients’ memories and the accuracy of their
responses during the interview.

Future research should include larger and
more diverse patient samples across different geo-
graphic and socioeconomic settings to improve
representativeness. Longitudinal studies are rec-
ommended to better understand the trajectories of
stroke recovery and the sustained impact of reha-
bilitation interventions over time. Investigating tai-
lored digital health solutions that address usability
and trust concerns, particularly among older adults,
could enhance the uptake of remote rehabilitation.
Further exploration of strategies to reduce bureau-
cratic barriers, expand access to specialists, and
integrate psychological support within stroke care
pathways is essential. Additionally, community-
based interventions to increase stroke symptom
awareness, promote patient-centred care, and sup-
port ongoing lifestyle management should be de-
veloped and evaluated. Future research should con-
sider using digital transcription and encoding tools
to reduce potential subjectivity.

Reflecting patients’ perspectives, future rec-
ommendations emphasize the urgent need for faster
ambulance response times and more rapid stroke
diagnosis to improve outcomes. Expanding access
to specialized care, including speech therapy, phys-
iotherapy, and psychological support, is critical to
addressing the full spectrum of recovery needs.
Simplifying bureaucratic processes and providing
clearer, more practical guidance for home-based re-
habilitation will enhance adherence and effective-
ness. Moreover, regular follow-up check-ups, com-
prehensive lifestyle management, and a stronger
focus on personalized, patient-centred care are cru-
cial for supporting long-term recovery and improv-
ing the quality of life for stroke survivors. Since
this study was conducted exclusively in Almaty,
the results obtained may not fully reflect the situ-
ation in other regions of Kazakhstan, especially in
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rural or low-income areas, where access to timely
diagnosis, rehabilitation, and psychological support
may vary significantly.

Conclusions

There is a growing need for more accessi-
ble, patient-centred stroke care, particularly for old-
er adults. Reducing delays in diagnosis, improving
access to rehabilitation, and enhancing psychologi-
cal support are crucial for achieving better recov-
ery outcomes. As digital tools become more wide-
spread, tailored training and intuitive platforms can
help older patients engage with tele-rehabilitation.
Public education campaigns remain essential for
boosting awareness of stroke symptoms and pro-
moting a rapid response. Looking ahead, stroke
care should move toward integrated, technology-
enhanced models that address medical, emotional,
and social needs throughout the recovery journey.

References

1. Prendes C. F., Rantner B., Hamwi T., Stana J.,
Feigin V. L., Stavroulakis K., Tsilimparis N., GBD
Collaborators Study Group. Burden of Stroke in
Europe: An Analysis of the Global Burden of Dis-
ease Study Findings From 2010 to 2019 // Stroke.
—2024. — Vol. 55. — Ne 2. — P. 432-442. — DOI:
10.1161/STROKEAHA.122.042022.

2. TanK. S.,Pandian J. D., Liu L., Toyoda K., Leung
T. W. H., Uchiyama S., Kuroda S., Suwanwela N.
C., Aaron S., Chang H. M., Venketasubramanian
N. Stroke in Asia // Cerebrovascular Diseases Ex-
tra. — 2024. — Vol. 1410 — Ne 1. — P. 58-75. — DOI:
10.1159/000538928.

3. Zhang X., Lv H., Chen X., Li M., Zhou X., Jia
X. Analysis of ischemic stroke burden in Asia from
1990 to 2019: based on the global burden of dis-
ease 2019 data // Frontiers in Neurology. — 2023.
— Vol. 14. — Article No. 1309931. — DOI: 10.3389/
fneur.2023.1309931.

4. Makhanbetkhan S., Turdaliyeva B., Sarshayev
M., Adilbekov Y., Medukhanova S., Davletov D.,
Maidan A., Berdikhojayev M. Improving Acute
Ischemic Stroke Care in Kazakhstan: Cross-Sec-
tional Survey // Journal of Clinical Medicine. —
2025.—-Vol. 14. —Ne 7. —Art. 2336.— DOI: 10.3390/
jem14072336.

5.Zhakhina G., Zhalmagambetov B., Gusmanov A.,
Sakko Y., Yerdessov S., Matmusaeva E., Imanova
A., Crape B., Sarria-Santamera A., Gaipov A. Inci-



ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne3 (49) 2025

dence and mortality rates of strokes in Kazakhstan
in 2014-2019 // Scientific Reports. — 2022. — Vol.
12. — Ne 1. — Art. 16041. — DOI: 10.1038/s41598-
022-20302-8.

6. Adenova G., Kausova G., Tazhiyeva A. Improv-
ing multidisciplinary hospital care for acute cere-
bral circulation disorders in Kazakhstan // Heliyon.
—2023. - Vol. 9. — Ne 8. — Articl No. 18435. — DOL:
10.1016/j.heliyon.2023.e18435.

7. Srailova K. B., Raimkulov B. N., Nurguzhaev E.
S., Gafurov B. G., Taukebayeva G. B. Dynamics of
clinical and neurological changes in patients with
acute ischemic stroke in an open clinical study //
Medical Journal of the Islamic Republic of Iran. —
2021.—Vol. 35. —Article No. 119.—-DOI: 10.47176/
mjiri.35.119.

8. Ekman 1., Ebrahimi Z., Olaya Contreras P. Per-
son-centred care: looking back, looking forward
// European Journal of Cardiovascular Nursing. —
2021. — Vol. 20, Ne 2. — P. 93-95. — DOI: 10.1093/
eurjcn/zvaa025.

9. Martin-Sanz M. B., Salazar-de-la-Guerra R. M.,
Cuenca-Zaldivar J. N., Salcedo-Perez-Juana M.,
Garcia-Bravo C., Palacios-Cena D. Person-centred
care in individuals with stroke: a qualitative study
using in-depth interviews // Annals of Medicine. —
2022. — Vol. 54. — Ne 1. — P. 2167-2180. — DOI:
10.1080/07853890.2022.2105393.

10. Busetto L., Stang C., Hoffmann J., Amiri H.,
Seker F., Purrucker J., Ringleb P. A., Nagel S,
Bendszus M., Wick W., Gumbinger C., Stroke
Consortium Rhine-Neckar. Patient-centredness in
acute stroke care — a qualitative study from the per-
spectives of patients, relatives and staff / European
Journal of Neurology. —2020. — Vol. 27. — Ne 8. — P.
1638-1646. — DOI: 10.1111/ene.14283.
11.AignerA., Grittner U., Rolfs A., Norrving B., Sie-
gerink B., Busch M. A. Contribution of established
stroke risk factors to the burden of stroke in young
adults // Stroke. —2017. — Vol. 48. —Ne 7. — P. 1744-
1751. - DOI: 10.1161/STROKEAHA.117.016599.
12. Guzik A., Bushnell C. Stroke epidemiology
and risk factor management // Continuum (Min-
neapolis, Minn.). — 2017. — Vol. 23, Ne 1 (Cere-
brovascular Disease). — P. 15-39. — DOI: 10.1212/
CON.0000000000000416.

13. Khan M., Wasay M., O’Donnell M. J., Igbal R.,
Langhorne P., Rosengren A., Damasceno A., Oguz
A., Lanas F., Pogosova N., Alhussain F., Oveis-
gharan S., Czlonkowska A., Ryglewicz D., Yu-

suf S. Risk factors for stroke in the young (1845
years): A case-control analysis of INTERSTROKE
data from 32 countries // Neuroepidemiology.
— 2023. — Vol. 57. — Ne 5. — P. 275-283. — DOLI:
10.1159/000530675.

14. Moosa A., Osama D., Alnidawi F., Algillidary
S., Hussein A., Das P. Risk factors, incidence, and
outcome of stroke: A retrospective cross-sectional
hospital-based study comparing young adults and
elderly // Cureus. —2023. — Vol. 15. — Ne 6. — Article
No. 40614. — DOI: 10.7759/cureus.40614.

15. Fekadu G., Chelkeba L., Kebede A. Risk fac-
tors, clinical presentations and predictors of stroke
among adult patients admitted to stroke unit of Jim-
ma University Medical Center, South West Ethio-
pia: Prospective observational study / BMC Neu-
rology. —2019. — Vol. 19. — Ne 1. — P. 187. — DOI:
10.1186/512883-019-1409-0.

16. Aedh A. L., Ali N. H., Alsulaiman A. A., Aly-
ami S. Y., Alquraisha A. L., AlSulaiman H. M., Al
Mustanyir H. A., Alsaiari R. A., Alalhareth H. A.,
Almalki Z. M., Alqahtani A. S. Public awareness
and attitude towards stroke in the Southern Region
of Saudi Arabia: A cross-sectional study // Cureus.
—2025. — Vol. 17. — Ne 4. — Article No. 81910. —
DOI: 10.7759/cureus.81910.

17. Lee E. J., Kang M. K., Bae J., Kim Y. S., Jeong
H. Y., Kim J., Park N. H., Lee D., Kim J., Jung
Y. H,, Yu S., Kim W. J., Cho H. J., Lee K., Park
T. H.,, Oh M. S., Lee J. S., Kim J. T., Yoon B. W.,
Park J. M., Jung K. H. Temporal trends in public
stroke awareness in Korea, 2009 to 2023 // Journal
of the American Heart Association. — 2025. — Vol.
14. — Ne 9. — Article No. 038776. — DOI: 10.1161/
JAHA.124.038776.

18. Rioux B., Brissette V., Marin F. F., Lindsay P.,
Keezer M. R., Poppe A. Y. The impact of stroke
public awareness campaigns differs between so-
ciodemographic groups // The Canadian Journal of
Neurological Sciences. —2022. — Vol. 49. — Ne 2. —
P. 231-238. - DOI: 10.1017/cjn.2021.76.

19. Dixon M., Appleton J. P., Siriwardena A. N.,
Williams J., Bath P. M. A systematic review of
ambulance service-based randomised controlled
trials in stroke // Neurological Sciences. — 2023. —
Vol. 44. — Ne 12. — P. 4363-4378. — DOI: 10.1007/
$10072-023-06910-w.

20. Perry C., Papachristou 1., Ramsay A. I. G.,
Boaden R. J., McKevitt C., Turner S. J., Wolfe C.
D. A., Fulop N. J. Patient experience of centralized

68



" THEJOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

A4

acute stroke care pathways // Health Expectations.
— 2018. — Vol. 21. — Ne 5. — P. 909-918. — DOLI:
10.1111/hex.12685.

21. Wiyarta E., Fisher M., Kurniawan M., Hidayat
R., Geraldi I. P, Khan Q. A., Widyadharma I. P.
E., Badshah A., Pandian J. D. Global insights on
pre-hospital stroke care: a comprehensive review
of challenges and solutions in low- and middle-
income countries // Journal of Clinical Medicine. —
2024.—Vol. 13. — Ne 16. — Article No. 4780. — DOI:
10.3390/jcm13164780.

22. Alton A., Shaw L., Finch T., Price C., McClel-
land G. A qualitative exploration of ambulance cli-
nician behaviour and decision making to identify
factors influencing on-scene times for suspected
stroke patients in North East England // British
Paramedic Journal. — 2024. — Vol. 8. — Ne 4. — P.
1-9. — DOI: 10.29045/14784726.2024.3.8.4.1.

23. Scrivener B. J., McGee S., Cameron A., Smith
M. C., McRae A., Stinear C. M. Do integrated
stroke units affect patient and family experience of
care transitions? // Disability and Rehabilitation. —
2025. — Vol. 47. — Ne 10. — P. 2637-2646. — DOI:
10.1080/09638288.2024.2400268.

24. Chau J. P. C.,, Lo S. H. S., Butt L., Liang S.
Post-stroke experiences and rehabilitation needs
of community-dwelling Chinese stroke survivors:
a qualitative study // International Journal of En-
vironmental Research and Public Health. — 2022.
— Vol. 19. — Ne 23. — Article No. 16345. — DOL:
10.3390/ijerph192316345.

25.0uY.F,Jlang W.L.,Ben Y. C., Shl1 C. Y., Yang
J. F., Rjl. Influencing factors of compliance of reha-
bilitation exercise of stroke patients with hemiple-
gia after discharge: a qualitative study // Chinese
General Practice Nursing. — 2022. — Vol. 20. — Ne
28. — P. 3889-3894. — DOI: 10.12104/j.issn.1674-
4748.2022.28.001.

26. Neibling B., Hayward K. S., Smith M., Chapman
P., Barker R. N. Perseverance with home-based up-
per limb practice after stroke: perspectives of stroke
survivors and their significant others // Disability and
Rehabilitation. — 2024. — Vol. 46. — Ne 6. — P. 1103-
1111.—DOI: 10.1080/09638288.2023.2191011.
27.Sun X., Shi Y., Liu C., Wang S., Li D., Zhu X.,
Pan K., Wang H., Zhang H. Experience and needs of
stroke patients in physical rehabilitation: a system-
atic review and meta-synthesis / BMC Health Ser-
vices Research. — 2025. — Vol. 25. — Ne 1. — Article
No. 1062. — DOI: 10.1186/s12913-025-13213-7.

69

28. McGlinchey M. P., James J., McKevitt C.,
Douiri A., Sackley C. The effect of rehabilitation
interventions on physical function and immobility-
related complications in severe stroke: a system-
atic review // BMJ Open. — 2020. — Vol. 10. — Ne
2. — Article No. 033642. — DOI: 10.1136/bmjo-
pen-2019-033642.

29. Haleem A., Javaid M., Singh R. P., Suman R.
Telemedicine for healthcare: capabilities, features,
barriers, and applications // Sensors International.
— 2021. — Vol. 2. — Article No. 100117. — DOI:
10.1016/;.5intl.2021.100117.

30. Bally E. L. S., Cheng D., van Grieken A.,
Ferri Sanz M., Zanutto O., Carroll A., Darley A.,
Roozenbeek B., Dippel D. W. J., Raat H. Patients’
perspectives regarding digital health technology to
support self-management and improve integrated
stroke care: qualitative interview study // Journal
of Medical Internet Research. — 2023. — Vol. 25. —
Article No. 42556. — DOI: 10.2196/42556.

31. Otto L., Schlieter H., Harst L., Whitehouse D.,
Maeder A. The telemedicine community readiness
model — successful telemedicine implementation
and scale-up // Frontiers in Digital Health. — 2023.
— Vol. 5. — Article No. 1057347. — DOI: 10.3389/
fdgth.2023.1057347.

References

1. Prendes, C. F., Rantner, B., Hamwi, T., Stana,
J., Feigin, V. L., Stavroulakis, K., Tsilimparis, N.,
& GBD Collaborators Study Group (2024). Bur-
den of Stroke in Europe: An Analysis of the Global
Burden of Disease Study Findings From 2010 to
2019. Stroke, 55(2), 432-442. DOI: https://doi.
org/10.1161/STROKEAHA.122.042022

2. Tan, K. S., Pandian, J. D., Liu, L., Toyoda, K.,
Leung, T. W. H., Uchiyama, S., Kuroda, S., Suwan-
wela, N. C., Aaron, S., Chang, H. M., & Venketasu-
bramanian, N. (2024). Stroke in Asia. Cerebrovas-
cular diseases extra, 14(1), 58-75. DOI: https://doi.
org/10.1159/000538928

3. Zhang, X., Lv, H., Chen, X., Li, M., Zhou, X.,
& Jia, X. (2023). Analysis of ischemic stroke bur-
den in Asia from 1990 to 2019: based on the global
burden of disease 2019 data. Frontiers in neurol-
ogy, 14, 1309931. DOI: https://doi.org/10.3389/
fneur.2023.1309931

4. Makhanbetkhan, S., Turdaliyeva, B., Sarshayev,
M., Adilbekov, Y., Medukhanova, S., Davletov, D.,
Maidan, A., & Berdikhojayev, M. (2025). Improv-


https://doi.org/10.1159/000538928
https://doi.org/10.1159/000538928
https://doi.org/10.3389/fneur.2023.1309931
https://doi.org/10.3389/fneur.2023.1309931

ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne3 (49) 2025

ing Acute Ischemic Stroke Care in Kazakhstan:
Cross-Sectional Survey. Journal of clinical medi-
cine, 14(7), 2336. DOI: https://doi.org/10.3390/
jem14072336

5. Zhakhina, G., Zhalmagambetov, B., Gusmanov,
A., Sakko, Y., Yerdessov, S., Matmusaeva, E.,
Imanova, A., Crape, B., Sarria-Santamera, A., &
Gaipov, A. (2022). Incidence and mortality rates of
strokes in Kazakhstan in 2014-2019. Scientific re-
ports, 12(1), 16041. DOI: https://doi.org/10.1038/
s41598-022-20302-8

6. Adenova, G., Kausova, G., & Tazhiyeva, A.
(2023). Improving multidisciplinary hospital care
for acute cerebral circulation disorders in Ka-
zakhstan. Heliyon, 9(8), e18435. DOI: https://doi.
org/10.1016/j.heliyon.2023.e18435

7. Srailova, K. B., Raimkulov, B. N., Nurguzhaeyv,
E. S., Gafurov, B. G., & Taukebayeva, G. B. (2021).
Dynamics of clinical and neurological changes in
patients with acute ischemic stroke in an open clini-
cal study. Medical journal of the Islamic Republic
of Iran, 35, 119. DOI: https://doi.org/10.47176/
mjiri.35.119

8. Ekman, I., Ebrahimi, Z., & Olaya Contreras, P.
(2021). Person-centred care: looking back, looking
forward. European journal of cardiovascular nurs-
ing, 20(2), 93-95. DOI: https://doi.org/10.1093/eur-
jen/zvaa025

9. Martin-Sanz, M. B., Salazar-de-la-Guerra, R.
M., Cuenca-Zaldivar, J. N., Salcedo-Perez-Juana,
M., Garcia-Bravo, C., & Palacios-Cefa, D. (2022).
Person-centred care in individuals with stroke: a
qualitative study using in-depth interviews. Annals
of medicine, 54(1), 2167-2180. DOI: https://doi.or
2/10.1080/07853890.2022.2105393

10. Busetto, L., Stang, C., Hoffmann, J., Amiri, H.,
Seker, F., Purrucker, J., Ringleb, P. A., Nagel, S.,
Bendszus, M., Wick, W., Gumbinger, C., & Stroke
Consortium Rhine-Neckar (2020). Patient-centred-
ness in acute stroke care - a qualitative study from
the perspectives of patients, relatives and staff. Eu-
ropean journal of neurology, 27(8), 1638-1646.
DOI: https://doi.org/10.1111/ene.14283

11. Aigner, A., Grittner, U., Rolfs, A., Norrving,
B., Siegerink, B., & Busch, M. A. (2017). Contri-
bution of Established Stroke Risk Factors to the
Burden of Stroke in Young Adults. Stroke, 48(7),
1744-1751. DOLI: https://doi.org/10.1161/
STROKEAHA.117.016599

12. Guzik, A., & Bushnell, C. (2017). Stroke Epi-

demiology and Risk Factor Management. Contin-
uum (Minneapolis, Minn.), 23(1, Cerebrovascu-
lar Disease), 15-39. DOI: https://doi.org/10.1212/
CON.0000000000000416

13. Khan, M., Wasay, M., O’Donnell, M. J., Igbal,
R., Langhorne, P., Rosengren, A., Damasceno, A.,
Oguz, A., Lanas, F., Pogosova, N., Alhussain, F.,
Oveisgharan, S., Czlonkowska, A., Ryglewicz, D.,
& Yusuf, S. (2023). Risk Factors for Stroke in the
Young (18-45 Years): A Case-Control Analysis of
INTERSTROKE Data from 32 Countries. Neuro-
epidemiology, 57(5), 275-283. DOI: https://doi.
org/10.1159/000530675

14. Moosa, A., Osama, D., Alnidawi, F., Algillidary,
S., Hussein, A., & Das, P. (2023). Risk Factors, In-
cidence, and Outcome of Stroke: A Retrospective
Cross-Sectional Hospital-Based Study Comparing
Young Adults and Elderly. Cureus, 15(6), e40614.
DOI: https://doi.org/10.7759/cureus.40614

15. Fekadu, G., Chelkeba, L., & Kebede, A. (2019).
Risk factors, clinical presentations and predictors
of stroke among adult patients admitted to stroke
unit of Jimma university medical center, south west
Ethiopia: prospective observational study. BMC
neurology, 19(1), 187. DOI: https://doi.org/10.1186/
s12883-019-1409-0

16. Aedh, A. 1., Ali, N. H., Alsulaiman, A. A., Aly-
ami, S. Y., Alquraisha, A. L., AlSulaiman, H. M., Al
Mustanyir, H. A., Alsaiari, R. A., Alalhareth, H. A.,
Almalki, Z. M., & Algahtani, A. S. (2025). Pub-
lic Awareness and Attitude Towards Stroke in the
Southern Region of Saudi Arabia: A Cross-Section-
al Study. Cureus, 17(4), €e81910. DOI: https://doi.
org/10.7759/cureus.81910

17. Lee, E. J., Kang, M. K., Bae, J., Kim, Y. S.,
Jeong, H. Y., Kim, J., Park, N. H., Lee, D., Kim, J.,
Jung, Y. H., Yu, S., Kim, W. J., Cho, H. J., Lee, K.,
Park, T. H., Oh, M. S., Lee, J. S., Kim, J. T., Yoon,
B. W, Park, J. M., ... Jung, K. H. (2025). Temporal
Trends in Public Stroke Awareness in Korea, 2009
to 2023. Journal of the American Heart Associa-
tion, 14(9), e038776. DOI: https://doi.org/10.1161/
JAHA.124.038776

18. Rioux, B., Brissette, V., Marin, F. F., Lindsay,
P., Keezer, M. R., & Poppe, A. Y. (2022). The Im-
pact of Stroke Public Awareness Campaigns Differs
Between Sociodemographic Groups. The Canadian
journal of neurological sciences. Le journal cana-
dien des sciences neurologiques, 49(2), 231-238.
DOI: https://doi.org/10.1017/cjn.2021.76

70


https://doi.org/10.3390/jcm14072336
https://doi.org/10.3390/jcm14072336
https://doi.org/10.1038/s41598-022-20302-8
https://doi.org/10.1038/s41598-022-20302-8
https://doi.org/10.1016/j.heliyon.2023.e18435
https://doi.org/10.1016/j.heliyon.2023.e18435
https://doi.org/10.1093/eurjcn/zvaa025
https://doi.org/10.1093/eurjcn/zvaa025
https://doi.org/10.1080/07853890.2022.2105393
https://doi.org/10.1080/07853890.2022.2105393
https://doi.org/10.1111/ene.14283
https://doi.org/10.1161/STROKEAHA.117.016599
https://doi.org/10.1161/STROKEAHA.117.016599
https://doi.org/10.1212/CON.0000000000000416
https://doi.org/10.1212/CON.0000000000000416
https://doi.org/10.1159/000530675
https://doi.org/10.1159/000530675
https://doi.org/10.7759/cureus.40614
https://doi.org/10.1186/s12883-019-1409-0
https://doi.org/10.1186/s12883-019-1409-0
https://doi.org/10.7759/cureus.81910
https://doi.org/10.7759/cureus.81910
https://doi.org/10.1161/JAHA.124.038776
https://doi.org/10.1161/JAHA.124.038776

" THEJOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

A4

19. Dixon, M., Appleton, J. P., Siriwardena, A. N.,
Williams, J., & Bath, P. M. (2023). A systematic
review of ambulance service-based randomised
controlled trials in stroke. Neurological sciences:
official journal of the Italian Neurological Soci-
ety and of the Italian Society of Clinical Neuro-
physiology, 44(12), 4363-4378. DOI: https://doi.
org/10.1007/s10072-023-06910-w

20. Perry, C., Papachristou, 1., Ramsay, A. 1. G.,
Boaden, R. J., McKevitt, C., Turner, S. J., Wolfe,
C.D. A., & Fulop, N. J. (2018). Patient experience
of centralized acute stroke care pathways. Health
expectations: an international journal of public par-
ticipation in health care and health policy, 21(5),
909-918. DOI: https://doi.org/10.1111/hex.12685
21. Wiyarta, E., Fisher, M., Kurniawan, M., Hiday-
at, R, Geraldi, L. P., Khan, Q. A., Widyadharma, 1.
P. E., Badshah, A., & Pandian, J. D. (2024). Global
Insights on Pre-hospital Stroke Care: A Compre-
hensive Review of Challenges and Solutions in
Low- and Middle-Income Countries. Journal of
clinical medicine, 13(16), 4780. DOI: https://doi.
org/10.3390/jcm13164780

22. Alton, A., Shaw, L., Finch, T., Price, C., & Mc-
Clelland, G. (2024). A qualitative exploration of
ambulance clinician behaviour and decision mak-
ing to identify factors influencing on-scene times
for suspected stroke patients in North East Eng-
land. British paramedic journal, 8(4), 1-9. DOI:
https://doi.org/10.29045/14784726.2024.3.8.4.1
23. Scrivener, B. J., McGee, S., Cameron, A.,
Smith, M. C., McRae, A., & Stinear, C. M. (2025).
Do integrated stroke units affect patient and family
experience of care transitions?. Disability and reha-
bilitation, 47(10), 2637-2646. DOI: https://doi.org/
10.1080/09638288.2024.2400268

24. Chau, J. P. C,, Lo, S. H. S, Butt, L., & Liang,
S. (2022). Post-Stroke Experiences and Reha-
bilitation Needs of Community-Dwelling Chinese
Stroke Survivors: A Qualitative Study. Interna-
tional journal of environmental research and public
health, 19(23), 16345. DOI: https://doi.org/10.3390/
jjerph192316345

25.0u, Y. F,, Jlang, W. L., Ben, Y. C., Shl, C. Y.,

71

Yang, J. F., & Rjl. (2022). Influencing factors of
compliance of rehabilitation exercise of stroke pa-
tients with hemiplegia after discharge: A qualitative
study. Chinese General Practice Nursing, 20(28),
3889-3894.  DOI:  https://doi.org/10.12104/j.
1ssn.1674-4748.2022.28.001

26. Neibling, B., Hayward, K. S., Smith, M., Chap-
man, P., & Barker, R. N. (2024). Perseverance with
home-based upper limb practice after stroke: per-
spectives of stroke survivors and their significant
others. Disability and rehabilitation, 46(6), 1103-
1111. DOI: https://doi.org/10.1080/09638288.202
3.2191011

27. Sun, X., Shi, Y., Liu, C., Wang, S., Li, D., Zhu,
X., Pan, K., Wang, H., & Zhang, H. (2025). Ex-
perience and needs of stroke patients in physical
rehabilitation: a systematic review and meta-syn-
thesis. BMC health services research, 25(1), 1062.
DOI: https://doi.org/10.1186/s12913-025-13213-7

28. McGlinchey, M. P., James, J., McKevitt, C.,
Douiri, A., & Sackley, C. (2020). The effect of re-
habilitation interventions on physical function and
immobility-related complications in severe stroke: a
systematic review. BMJ open, 10(2), e033642. DOI:
https://doi.org/10.1136/bmjopen-2019-033642

29. Haleem, A., Javaid, M., Singh, R. P., & Suman,
R. (2021). Telemedicine for healthcare: Capa-
bilities, features, barriers, and applications. Sen-
sors international, 2, 100117. DOI: https://doi.
org/10.1016/5.sintl.2021.100117

30. Bally, E. L. S., Cheng, D., van Grieken, A.,
Ferri Sanz, M., Zanutto, O., Carroll, A., Darley, A.,
Roozenbeek, B., Dippel, D. W.J., & Raat, H. (2023).
Patients’ Perspectives Regarding Digital Health
Technology to Support Self-management and Im-
prove Integrated Stroke Care: Qualitative Interview
Study. Journal of medical Internet research, 25,
e42556. DOI: https://doi.org/10.2196/42556

31. Otto, L., Schlieter, H., Harst, L., Whitechouse,
D., & Maeder, A. (2023). The telemedicine com-
munity readiness model-successful telemedicine
implementation and scale-up. Frontiers in digital
health, 5, 1057347. DOI: https://doi.org/10.3389/
fdgth.2023.1057347


https://doi.org/10.1007/s10072-023-06910-w
https://doi.org/10.1007/s10072-023-06910-w
https://doi.org/10.1111/hex.12685
https://doi.org/10.3390/jcm13164780
https://doi.org/10.3390/jcm13164780
https://doi.org/10.29045/14784726.2024.3.8.4.1
https://doi.org/10.1080/09638288.2024.2400268
https://doi.org/10.1080/09638288.2024.2400268
https://doi.org/10.3390/ijerph192316345
https://doi.org/10.3390/ijerph192316345
https://doi.org/10.1080/09638288.2023.2191011
https://doi.org/10.1080/09638288.2023.2191011
https://doi.org/10.1186/s12913-025-13213-7
https://doi.org/10.1136/bmjopen-2019-033642
https://doi.org/10.1016/j.sintl.2021.100117
https://doi.org/10.1016/j.sintl.2021.100117
https://doi.org/10.2196/42556
https://doi.org/10.3389/fdgth.2023.1057347
https://doi.org/10.3389/fdgth.2023.1057347

ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne3 (49) 2025

HNHCVYJIBTKE KYTIM KACAY TYPAJIbI TAIHUEHTKE BATBITTAJIFAH KO3KAPACTAP:
MOCEJIEJIEP MEH BACBIM/IBIKTAP

P. Kacreii', E. Ilocem6exoB %, Ar. Tamasauskas?®,
A. UmamatraunoBa', A. Hazapbaes'*
'«C. [I. AchennuspoB atbiHgarbl Ka3ak YITTBIK MeAWIIMHA YHUBEpCUTETI», KazakcraH, AmMarsl
2 TambIpibl Helfipoxupyprus Oemnimineci, Ne 7 KIMHUKAIBIK aypyxaHa, Kazakcran, Amars
3 JlutBa MeuuuHaIbIK FRUIBIMAAP YHUBEpcUTeTI, JIuTa, KayHnac
*Koppecnondenm asmop

Anjgarna

Jynue xy3inae b1 caiibiH nHCyAbTTal 100 000 TypreiaFa makkanga 122-gen 256 anamra neifin
3apaan miereni, 6ipak Kazakcranma Oy can onnmekaiina skorapsl — 2015-2020 sxpuinap apansirbigaa 100
000 amamra makkanma 258,4-ten 433,7 xarnmaiira neitin. CoHpaii-ak, elje HUIIEMHUSUIBIK WHCYIBTTaH
0OMaThIH OIIM-KITIM JICHIeHl oJeMJIeri €H KOFaphbl, OYJI YaKThUIBI eMeNMey, IEHCAyJblK CakKray
CaJlaChIHJAFbl TEHCI3MIK JKOHE OHANTYIABIH IIEKTEYJI MYMKIHIIKTEpI CHSKTBI MAcelenepii KepceTeni.
[aneHTTepAIH KaXKETTUIIKTEpiHE JKOHE OJIapJbIH KaJbIHA KenTipyaeri OenceHni peiiiHe OarbITTajraH
ajlaMra OarbITTaJIFaH KOMEK OYJI OJIKBUIBIKTAP/IBbI )KOIOFa KoMeKTecei. JlereHMeH, MHCYIbTTaH aMaH KaJFaH
anamaapabiH Kazakcranna MeIMIMHANIBIK KOMEKTI Kalail ajdaTelHbl Typajibl a3 MajimMer Oap. by 3eprrey
KeZIeprijiep/l, HOTHKENep/li JKoHe KaKcapTy MYMKIHAIKTEPiH jKaKChIpaK TYCIHY YIIiH OJIapbIH MiKipiepi
MEH TMepCIeKTUBAIAPBIH KapacThIpabl.

Maxcamepi: UHCYNBTIICH aybIPaThIH HAYKACTAPABIH TOXKIPUOECIH, COHMAl-aK KYTiM MEH KallbIHA
KEeJTIpY Ke31H/e TYbIHIANThIH KUBIHIBIKTAp/Ibl 3ePTTEY.

Mamepuanoap men adicmep. Canansik 3eprrey 2025 KbUIIBIH MAMBIP-TaMbl3 aliapbIHIa AJTMAThI
KaJlaChIH/Ia WHCYIIBT allFaH JKOHE JKEKe jKapThbUlall KypbUIBIMIAJIFaH CyX0aTKa KaTbICyFa KelliciM OepreH
31 manMeHTTIH KaTbICybIMEH KYpri3iaai. JlepekTep KOJIMEeH Ka3bUIbII, TPAHCKPUTIIMIIAHBII, €Ki Ke3eH Il
KOATAy — allbIK JKOHE TaKBIPBINTHIK KOATAYy apKbUIBI TalIaHAbl. EKi aBTOp TpaHCKpUIIHMIIAP/BI TOYECi3
TYpP/i€ KOATAI, KOChIMIIIA Caparliibuiap TalIay/blH IIBIHARBIIBIFEI MEH CEHIMJIUTITIH TeKCep/Ii.

Homuowcenep. Cayannamara kaTbicKaH 31 mammeHtTiH kemmrimiri 60 jkacTaH acKaH JKOHE
3eHHETKepIIIKKEe IIBIKKaH, 23 JKachlHAa MHCYNbT OipiHmi per Oonran. Herisri kayinm ¢akropiapbl
CO3BUIMAJIBI aypyJiap skoHe OeNCeHIUTIKTeH Kopray 0onabl. KanmbiHa KenTipy op TYpIi )KOJIMEH KYpPIi, Kol
Karaaiaa y3aK KaJllblHa KeNTIpy *KOHE Yie KYTiM jkacay OOMBIHINA HAKTHI YCHIHBICTAP KaXKeT OOJIIBI.
[ManeHTTep MEAULIMHAIIBIK MEKeMeTIepAEeTi KiJlipicTep/i, MaMaHAapFa KO KeTIMALTIKTIH IIEKTEeTy1H )KoHe
TICUXOJIOTUSIIIBIK KOJIIAY/IbIH JKETKITIKCI3AITiH aTam oTTi. 24 afgaM CaHIbIK KYPBUIFBUIAPFA KOJM JKETKi3e
aIFaHBIMEH, €TJIC )KacTaFbl afamMI1ap keOiHece TeneMenInaara cenoei. Herisri yChIHbICTap KOMEK KOPCETY
OOMBIHINIA JKYMBICTHI XKEJENEeTyre, )KeKe TyJIFalapra Xxa0apAapibIKThl apTThIPY JKOHE KEKEJICHIpireH
TOC1T OOMBIHINIA ic-TITapanap eTKi3yre OarpITTanFan. [lanueHTTep KaamblHa KeNTIpy dKoHe KaiTa KeHec Oepy
YILiH TYPAKThI TEKCEpyJIepre, )KaTThIFyIapFa KoHE SMOLIMOHAIIbI TYPAKThIIBIKKA Ha3ap ayJapibl.

Kopvimwinowvl. Kon xeTiMal jkoHe MaleHTKe OarbITTalIFaH KeHeC Oepy KeMeri TUarHOCTUKaHBIH
KeIIIryiH a3aiiTy, JdaFraapbiCKa KOJ JKEeTKi3yll jKaKcapTy J>XoHE MCHXOJOTHSIIBIK KOJAAY/bl KYIIEHTY
K@XETTUTIr1 06ap >KopJeMaKkbl aJaThblH ajjaMmJap YIIiH eTe MaHbI3Ibl. bonamakra y3ak Mep3iMal KaJlblHa
KeNTIpYai KOJAAy YIIiH HUQPIBIK TEXHOIOTHIApAbI, Oi1iM Oepy cTpaTerusaapblH *KOHE KEeKe JTEeHCAYIbIK
cakTay/bl KapacThIpyFa Ha3ap ayaapy Kepek.

Tyuin co3dep: Uncyrommi emoey, nayuenmke 0a2olmmangan KOMeK, OeHCayIblK CaKmayoazvl
MEXHONO02UANAD, KeUEeHOI KOMeK, OeHCayIblK, cakmayoagsl meHoiK.
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OPUEHTHUPOBAHHBIE HA ITAIIUEHTA B3IJISA1bI HA IOMOIIb ITPU UHCVYJIBTE:
ITPOBJIEMBI U ITIPUOPUTETBI

P. Kacreii', E. ItocemoexoB %, A. Tamasauskas?®,
A. AmamaraunoBa', A. Hazap6aes'*
! Kazaxckuit HanmonaneHbiit MeuuHckuil yausepeutet umenn C. /1. Acdenausiposa,
Kazaxcran, AaMarel
*OTneneHne cocyIucTor Henpoxupyprun, [oponckas kmuanveckas 6oiapauIa Ne 7,
Kazaxcran, AaMarsl
3 JInTOBCKMI YHUBEPCUTET METUIIMHCKIX HayK, JluTBa, KayHac
*Koppecnonoupyrowuii agmop

AHHOTaIUA

Bo Bcem mupe exeronHo ot MHCyNbTa cTpagatoT ot 122 no 256 yenosek Ha 100 000 Hacenenwus,
HO B Kazaxcrane 310 unciao HaMHOTO Bbllie — ¢ 258,4 1o 433,7 cnyudaes Ha 100 000 B nepuog ¢ 2015 no
2020 roa. B crpane Takxke camblii BBICOKMM B MUPE YpPOBEHb CMEPTHOCTH OT MIIEMUYECKOTO MHCYIBTA,
YTO OTpaXkaeT TaKue MpoOJeMbl, KaK HECBOEBPEMEHHOE JICUeHHE, HEPABEHCTBO B c(hepe 31paBoOXpaHEeHHUs
U OTpaHUYCHHBIE BO3MOKHOCTU peabunurauuu. [loMoms, OpueHTHpOBaHHAs Ha 4YeJOBEKa, KOTOpas
¢dokycupyeTcsi Ha TOTPEOHOCTSIX MAIMEHTOB M WX AaKTUBHOW POJIM B BOCCTAHOBJIEHUH, MOXET MOMOYb
yCTpaHUTh 3T TpoOesbl. Tem He MeHee, MaJlo 4TO U3BECTHO O TOM, KaK Ha CAMOM JIeJie JIFO/IH, IIEPEKUBIIINE
MHCYIIBT, MTOJIy4atoT MEJUIIMHCKYI0 nomouls B Kazaxcrane. B 3ToM HccinenoBaHuu paccMaTpuBarOTCs UX
MHEHHUS U TOYKHU 3PEHUs], YTOOBI JTyUIlle OHATh Oapbepsl, pe3yIbTaThl U BO3MOKHOCTH JJIS YIyUIICHUS.

[]env: M3yunTh ONBIT MALUEHTOB, NIEPEHECIINX MHCYJBT, a TAKKE TPYAHOCTH, BO3HUKAIOLIUE MPU
YXOJIE U BOCCTAHOBJICHUHU.

Mamepuanvt u memoowvi. KadecTBEeHHOE HCCIEAOBaHHE OBLIO TPOBENEHO B AJMaThl C Mas
no asryct 2025 roma ¢ ywyactueMm 31 manmueHTa, NMEPEHECIIEro HMHCYIBT, COIVIACHUBILIErOCsS Ha JIMYHOE
HOJTYCTPYKTYpPUPOBAaHHOE HMHTEPBBIO. JlaHHBIE BpPYUYHYIO 3alMCHIBAJINCH, TPAHCKPHUOUPOBAINUCH U
AQHAJIM3UPOBAINCH C ITOMOLIBIO JBYX3TAITHOTO KOJMPOBAaHUS — OTKPBITOTO M TeMaTuueckoro. /[Ba aBropa
HE3aBHCHMO KOIMPOBAIIM TPAHCKPUIITHI, IPU ITOM JIOIIOJTHUTEIbHBIE IKCIIEPTHI IPOBEPSIIN IOCTOBEPHOCTD
Y HaJIeKHOCTh aHAJIN3a.

Pezynemamer. 13 31 onpoIieHHOro MauenTa, MepeHecero NHCYIbT, OOJIBIIMHCTBO ObUIH CTapIle
60 J1eT ¥ HaxXOIWJIUCh HA MEHCHHM, Y 23 MalUeHTOB WHCYABT CIy4yuics Brepsble. OCHOBHBIMU (hakTopamu
pHUCKa ObUTH XpOHUYECKHE 3a00JIeBaHMs M HU3Kas (hu3ndecKast akTUBHOCTh. BoccTaHOBICHHME MTPOXOIHIIO
M0-pPa3HOMY, MHOTHM MOTpeOoBaiach JUIMTeNbHas peaOuwiuTanus U Oojiee 4YeTKHE PEKOMEHJALUHU 10
JoMantHemy yxony. [TanmeHTs! oTMevanu 3a1ep kKU B MEAUIIMHCKUX YUPEKACHUAX, OTPAHUYEHHBIN JOCTYII
K CIIELUAJINCTaM M HEJOCTATOYHYIO IMCUXOJIOIMUECKYIO MOAJAEPKKY. XOTs 24 4yesoBeKa UMEIH JIOCTYI K
U(PPOBBIM yCTPOUCTBAM, MOXKHIIBIE JIFOIU YaCTO HE JOBEPSIIN Tenemenunune. KimroueBble pekoMeH anu
ObUIM HampaBJIeHbl HAa YCKOpPEHHE pPAaOOThl MO OKAa3aHMIO TOMOIIM, IPOBEACHUE MEPONPHUSITHH IO
MOBBILIEHHUIO OCBEIOMJIEHHOCTH U 00JI€€ MEPCOHATN3UPOBAHHOIO MTOAX0AA K OTAEIbHBIM JulaM. [lanneHTsl
MOAYEPKHUBAIIN BAXKHOCTD PETYISPHBIX OCMOTPOB, (PU3NUYECKOM HArPy3KU U SMOLIMOHATIBLHON yCTOWYMBOCTH
JUIsl BOCCTAHOBJICHHS U TIPEIOTBPAILIEHHS HHCYIIBTOB B OyIyIIIeM.

Bui6oo. JlocTynHasi 1 OpUEHTHPOBAHHAS HA MAlMEHTa MIOMOIIb MPU KOHCYJIBTUPOBAHUN OCOOEHHO
Ba)KHA, 0COOEHHO JIJIs1 TIOKUIIBIX JIIOAEH, C OCTPOI HEOOXOAUMOCTBIO COKPALIICHHUS 3aJIEPKKH B TUATHOCTHKE,
yAy4IIEHUsT JOCTyNa K peadWIuTalud M YCWICHHUS IICHUXOJIOTMYECKOM mojiepkku. B  Oymymem
CJIEIyeT COCPEIOTOYUTHCA Ha PACCMOTPEHHH LU(PPOBBIX TEXHOJIOTHH, MPOCBETHTEIbCKUX CTpATeruii U
NEPCOHAIN3UPOBAHHOTO 3/JPAaBOOXPAHEHUS 1)1 OJAECPAKKHU JOITOCPOYHOTO BOCCTAHOBIICHUS.

Knrwouesvie cnoea: neuenue uncyibma, nayueHmo-opueHmMupo8aHHas NOMOWDb, MEXHONO2UU 6
30pagooxpanenul; KOMNIEKCHAS NOMOWb, PABEHCMEO 6 30PAB0OXPAHEHUU.
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OIIEHKA COCTOSAHMUS 310POBbSA JJETEN U
HOAPOCTKOB - HIKOJBbHHUKOB, B TOM UUCIJIE C
OCOBBIMU OBPA3OBATEJBHBIMUA ITIOTPEBHOCTSAMU
O PE3YJIBTATAM MEANIIUHCKHUX OCMOTPOB

3. H. EnxxxanoBa, A. O. Typcyn, K. b. Ky6anbiena*, JI. 7K. Opakoaii, T. b. TeJieren,
JI. K. XutyoBa, /I. P. Kauypuna
HYO «Kazaxcrancko-Poccuiickuii MeauuuHckuil yauBepcureT», Kazaxcran, Aiamarsl
*Koppecnonoupyowuii asmop

AHHOTanUA

[IkobHBIN BO3pACT SIBIISETCS KIKOUEBBIM IEPHOIOM (POPMUPOBAHMS 310pOBbs U (PaKTOPOB pUCKA
Oynymux 3a0oseBaHUM, BOIPOCHI OXpaHbl 3J0POBbs JETEH MIKOJBHOIO BO3PACTa UMEIOT KPUTHUYECKU
BA)XKHOE 3HAYCHUE JJIsi CUCTEMBI 3PaBOOXPAHEHUS U 00pa30BaHUs, a TAKXKE ONPEEIIeT KayeCTBO )KU3HH,
TPYLOBOW M COLMAJIbHBIN OTEHIIMA Hapoa.

Ilenv: OUEHUTH JUHAMHUKY OXBara MNPO(UIAKTUYECKUMH MEIUIMHCKUMU OCMOTpPaMU U
BBISIBIIIEMOCTH KJIFOUEBBIX MaToNoruil y mkoibHUKoB (0-9 kiaccesl) B Pecniyonuke Kazaxcran 3a 2016-2024
IT., BKItouas BiusgHue nanaeMu COVID-19, u BeIABUTH B3aUMOCBSI3U MEXK]ly HAPYLICHUSAMMU.

Mamepuanvr u memoosi: PeTpocneKTUBHbIN aHaau3 opuiuanbHoi oT4€THOCTH 1o Gopme Ne 31
MunucrepcTBa 3apaBooxpanenus Pecryonuku Kazaxcran. O6paboTaHbl JaHHBIE IO 0XBaTY, A0COTIOTHBIM
Y MHTEHCUBHBIM Moka3aressiM (Ha 10 000 ocMOTpeHHBIX) Ul HapyLLIeHUH cllyXa, 3peHHs, peuH, CKOJIN03a,
OCaHKHU ¥ HEPBHO-TICUXMUYECKHUX OTKJIOHEHUH. [ [ppuMeHeHbl onucarenbHas CTaTUCTUKA, JIMHEHHAS PErpeccus
s TpeHaoB U koppessiius [Tupcona (p <0,05). Pacuérsr B IBM SPSS 25.0 u JASP 0.19.3.

Pesynomamer: OxBaT ocMoTpamu cocTaBwil B cpenHeM 97,8 % B mpeanaHAeMUUHBIN NEPUOL,
cHuzmics 10 86,6 % B 2020 . u BocctanoBuiics A0 93,9 % k 2024 r. BeisiBiiseMOCTh HapyLIEHUH 3pEHUS
cHu3mnach ¢ 229,23 no 165,03 na 10 000 (maknon —8,26; p < 0,001); ckonmuosza — ¢ 32,39 no 25,44 (-1,01; p
<0,01); ocanku — ¢ 45,87 10 30,98 (—1,42; p <0,05); HepBHO-TICUXHUECKHUX OTKIOHEHUH — ¢ 49,80 mo 14,59
(4,31; p <0,001). CrabunpHbl IOKa3aTeNU peuu u ciayxa. Koppensuu Mmex 1y HapyleHUsIMUA BBICOKHE (T
=0,763-0,956; p <0,01).

Bvi1600bi: CucteMHbIl CKpUHUHT 3((QEKTHBEH B CHWXKEHWU OpEeMEHM NaroJjoruii, HO Tpedyer
YCUJICHHUS B IOCTIIAHIeMUHHBIN Iepruo. PekoMeHayeTcs My abTH AN CHUIUTMHAPHBIN OX0A U M (POBU3ALUS
JUISL PETHOHOB.

Knwouesvie cnosa: wkonbHuxu, npo@uiakmuyecKue OCMOmMpyvl, HAPYUWIEHUs 3PEHUs, CKOIUO3,
Hep8HO-NncuxuiecKue OmKJIOHeHUs, MPeHOO08blll AHAIU3.

BBenenue

Ponb comumanbHBIX (HaKTOPOB 340POBBA
o011en3BecTHA BO BCEM MUPE, UCCIEI0BaHUS, 110-
CBAIIEHHBIE COLIMAIbHOMY HEPABEHCTBY B JOCTY-
e K CUCTeMaM 37paBOOXPAaHEHHUs, B YACTHOCTHU
MOBBIIIIEHHOM PUCKE CMEPTHOCTU MPU TICHUXOCO-
[MaJbHBIX HApYIICHUSIX COCTOAHUSA JtoaeH [1-4],
JTOCTYTTHOCTH MEIUIIMHCKON MOMOIIY TPH HH(EK-
IIMOHHBIX 3a0oJieBaHUAX [5; 6], orpaHWYCHHBIN
JOCTYTI K MacCOBBIM CKpPMHHHTAM B IeIUaTpUye-

cKo# ciyx06e [7], a Takxke B JOCTyNe K 0Opa3oBa-
Huto [8].

OO6pazoBanue, a MMEHHO IIKOJIA SBIISIET-
Csl TVIaBHBIM MHCTUTYTOM COILIMAJIM3allUU peOeHKa,
MMEHHO HIIKOJBHBIN Tepuoj pedeHka urpaet QyH-
JaMEHTAJIbHYIO0 pOjib B (DOPMUPOBAHUE 3]I0POBBS
YyeJIOBEKa B TEUCHUM BCEH ero >ku3Hu [9], ciemo-
BaTeJIbHO COCTOSTHUE 3/I0POBbE IIKOJLHUKOB U KaK
CJIEJICTBUE YPOBEHb IIKOJIbHOM MEIMUIIMHBI B CTpa-
HE SBISETCS KpPUTEPHUEM, OIPEIEeSIIOIINM Jei-
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CTBUSl COLMAJIbHBIX JETEPMUHAHTOM Ha CUCTEMY
3paBOOXPAHEHUS.

[IIkosa — 3TO HE TOJIBKO YUpEXKIECHUE, OKa-
3bIBaOIME 00pa30BaTEeNIbHbIEC YCIYTH, IKOJA - 3TO
COLMAJIbHBIA MHCTHUTYT, (POPMUPYIOIIUI COLMAIb-
Hble HaBbIKK yuamerocs [10], cormacHo noknamy
Bcemupnoit Opranuzanuu 3npaBooxpaHeHus (na-
nee — BO3), 6onee Toro mkojia OTBETCTBEHHA 3a
paHHEEe pa3BUTHE 4YEJIOBEKA, €r0 IOBCEJHEBHOU
cpeabl OOMTaHUs, 32 €ro MCUXUYecKoe u (pusnye-
CKO€ COCTOSHME B IIEpUOJ IIKOJBHOIO BO3pacTa
[11]. UccnenoBanusi, MOCBAIICHHBIE U3YYECHUIO (U-
3MYECKOT0 M ICUXUYECKOIO COCTOSHUS 30POBBS
LIKOJIbBHUKOB B 3aBUCUMOCTH OT Kaye€CTBa LIKOJbI
[12; 13], cBUAETENBCTBYIOT, YTO 0Opa30BaTEIbHAS
cpeza oKa3bIBaeT MPsIMOE BIUsSHUE HAa (POPMHUPOBA-
HUE 370POBbE JETEM.

Bo3zpacTasle nepuogs 6-17, 10-18 set, Bo3-
pacT Ha KOTOPBIM NPUXOAUTCS LIKOJIbHBIN MEPHOJ
KU3HU YEJIOBEKA, KPUTUYECKU BaXKHBIN NEPHUOJ, B
KOTOpOM (hopmHpyeTcsi (PU3NYecKoe, IICUXUIECKOe
Onaronosiy4ue, HaBbIKM M MPUBBIUKH YEJIOBEKA.
ONUAeMHOIOrMYE€CKUE UCCIEA0BaHuUs, TIOCBSIIIEH-
HblE€ W3YYEHHMIO COCTOSIHMS 310POBbS ILIKOJIbHH-
KOB, KaK MPAaBUJIO y3KOHAIIPABIIEHBI, TaK LIUPOKO
pacnpoCTpaHEHbl MCCIEN0BAaHUS, IOCBSIEHHBIE
OLIEHKHM COCTOSIHMS 3[I0POBBS I1OJIOCTH PTa IIKOJIb-
HUKOB [14-17], onHako MeX1yHapOIHbIE OpraHH3a-
LIUM €XKETOJHO MHUIMHUPYIOT U COOMPAIOT JaHHbIE
B LIEJIOM O COCTOSIHUU 3/10pPOBbsl HACEJICHUSI UMEH-
HOT'O 3TOTr0 BO3pacTHOro nepuoza. Tak, cormiacHO
nanaeiM BO3, dusnyueckoe COCTOSHHUE 310POBBS
LIKOJIbHUKOB 32 MOCJIENHEE ACCATUIECTHE YIIyUlln-
JI0OCb, CMEPTHOCTB JIeTEN B BO3pacTe oT 5 110 14 et
3a nocyennue 20 JeT yMEHbIIWIACh TIOYTH BABOE,
HO C PETHOHAJIBHBIMH PA3JIMYUAMU, TaK B CTpaHax
Adpuku ety B JaHHOW BO3PAcTHOM IpyIine ymMu-
parot B 6 pa3 Oomblue, yeM B ctpaHax EBponsr [18].

Cpenu npuYuH CMEPTHOCTH Y LIKOJIbHUKOB,
cortacHo naHHbIM BO3, npeobnanaror B Mitazmem
IIKOJILHOM BO3pacTe — 3T0 MH(EKIHMOHHbIE 3a00-
JIEBaHUS, BEAYIIUMH K€ NPUYMHAMU CMEPTHOCTH
CpeIy IIKOJILHUKOB CTaplIEro BO3pacTa, SBJISIOTCS
TpaBMbl M JOPOKHO — TPAHCIIOPTHBIE IPOUCLIE-
CTBHUS, a TAK)KE BBICOKMM PUCK CYMLIMJAIBHOIO T10-
BEJICHMS, CYMLIU] Y IIOJPOCTKOB B Bo3pacte 15-19
JIET, BXOAUT B TPOWKY IPUUYMH cMepTHOCTH [19].
CwmeprHOcTh N0 nipuunHe nanaemun COVID — 19
1o pa"HbM BO3 cpenn nereil MKOIBHOTO BO3pac-
Ta HE JOCTUrajga KpUTUYECKUX IT0Ka3aTeNel, oqHa-
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KO CKa3aJjach Ha COCTOSIHUU JIETEW B BUJIE OTHAJICH-
HBIX mocieacTBuid [20].

Lenp: oneHUTh TUHAMUKY OXBaTa MpoQu-
JAKTUYECKUMU MEIULIMHCKUMHU OCMOTPAaMHU U BBI-
SIBIIIEMOCTH KIIFOYEBBIX MATOJOTHH Y IIKOJHLHUKOB
(0-9 kmaccel) B Pecnybnuke Kazaxcran 3a 2016-
2024 rr., Bxarouas Bausgaue nangemun COVID-19,
Y BBISIBUTH B3aUMOCBSI3H M@Ky HapyIICHUSIMU

MarepuaJibl 1 METOAbI

HccnenoBanue npeacTaBisieT co0oi peTpo-
CIIEKTUBHBIN aHAIN3 CTATUCTUYECKUX JIAHHBIX MIPO-
GUIaKTHYECKNX MEAMIMHCKHX OCMOTPOB JIeTeit
mkosbHOTrO Bo3pacta (0-9 kmaccer) B PecnyOnuke
Kazaxcran 3a nepuog 2016-2024 rr., npenocras-
JICHHBIX JlemapTaMeHTOM OXpaHbl 3I0POBbs MaTe-
pu u ped6énka Pecniyonuku Kazaxcras.

Hctounrnkom wHQOpMaMU CHyxuia oQu-
[[UaTbHAS CTATUCTUYECKAst OTYETHOCTH MUHUCTED-
ctBa 3apaBooxpanenus PK no ¢popme Ne 31 «Otuér
0 MPOPUIAKTUIECKUX METUITUTHCKUX OCMOTPAX».

B ananu3 BKIIIOUEHBI BCE IETH, TPOIIIEIIIHIE
OCMOTPBI, C YUETOM paCIpEAeSICHHs 110 TUITY MECT-
HOCTH (Topoz/ceno). OIeHUBATUCh MOKA3aTENN 110
OCHOBHBIM TpyIIaM BBISBICHHBIX HapyIICHUN:
MOHM)XEHUE OCTPOTHI CIyXa, MOHMIKEHHUE OCTPO-
ThI 3peHusi, 1e(EeKThl pedn, CKOIHO3, HapyIICHUs
OCaHKH, HEPBHO-TIICUXUYECKHE OTKIOHEHUS. OTHO-
CUTEIIbHBIC MMOKA3aTeNId PACCUUTHIBATNCH KaK HMH-
TeHCUBHOCTH Ha 10 000 0CMOTpEHHBIX.

Cratuctuueckas oOpaboTka BKJIOUAIa Me-
TOJbI OMUCATEIbHON CTaTUCTHKHU (paHXHpPOBaHUE,
aHaJIM3 MUH/MakKc, KOO(PQUIIMEHTH BapHaliy s
OIICHKH HEOAHOPOAHOCTH), IMHAMUYECKUN aHaTN3
C MOCTPOCHUEM TPEHIOBBIX TUHUI (JTMHEWHas pe-
rpeccus) U BapUaAIMOHHBIX PSA0B. J{J1s BBISIBICHUS
B3aMMOCBSI3€H MPUMEHSIICS KOPPEISALMOHHBIN aHa-
mu3 [lupcona Ha WHTEHCHBHBIX 3HaueHusx. Cra-
TUCTUYECKasl 3HAYMMOCTH OIICHHBAJIACh [IBYCTO-
ponHuMU p-3HadeHusIME (p < 0,05); cuna xkoppens-
[IUU UHTEPIPETHpOBaiach Kak |r| > 0,70 -cunbHas,
0,50-0,69 -ymepennas, 0,30-0,49 -cnabas.

Pacuérel BoimoaneHsl B Microsoft Excel,
JASP Bepcun 0.19.3.

Pesyabrarsl

AHanu3 pe3yabTaToB MPO(UIAKTHYECKUX
MEIMIIMHCKUX OCMOTPOB IIKOJIbHUKOB (0—9 Kmac-
cel) B PecrryOnuke Kazaxcran 3a nepuon 2016-2024
IT. IPOBEIEH HAa OCHOBE MarepuasioB MuHucrep-
ctBa 3apaBooxpanenus PK no ¢popme Ne 31 «Otuér
0 TPODUIAKTHYECKUX MEIULMHCKUX OCMOTPax.
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3a yKa3aHHBIN eproJl YUCICHHOCTb JIETEH, MOoJIe-
KaBLIMX 0CMOTpY, yBenuuuiach ¢ 2422 42782016
rony no 3 141 774 B 2024 rony. B nepuon 2016—
2019 rr. ypoBeHb 0XBaTa 0CTaBaJICsS CTAOMIBHO BbI-
COKUM U B cpenHeM cocrtanisin 97,8 %, pocruras
MakcumasbHOro 3Hadenus B 2017 rogy -98,4 %. B
2020 roxy, Ha (hOHE OTpaHUUYUTEIBHBIX MEp, CBA-
3aHHbIX ¢ nangemueint COVID-19, npouzonuio pes-
KOE CHM)KEeHHE oxBara J10 86,6 %, ¢ mocienyoimum
MOCTENEHHbIM BoccTaHoBieHueM: B 2021 rogy -1o
88,6 %, B 2022 roay -mo 93,6 %, u k 2024 rony
oxBar coctaBui 93,9 %. TpennoBelii aHan3 (M-
HeHHas perpeccus) BbISIBUI OTCYTCTBUE 3HAUUMBIX
W3MEHEHUH B OXBare 3a MPEIAIIaHIeMUNHBINA NIEpU-
on (maxnon tpenaa 0,12 % B rox, p = 0,74), no-
JIO)KUTETIbHYIO0 JUHAMUKY BOCCTAHOBJICHUS MOCIE
2020 r. (maxion 1,72 % B rox, p = 0,06) u oOwmuit
HE3HAUMMBbIM TPEHJ K CHMXKEHUIO 332 BECh MEpPUO]L
(maxnon —0,87 % B rox, p = 0,12), o0ycinoBneHHbIH

HaHJIEMUHHBIM 3P PEKTOM.

Tabnuua 1 u pucyHox 1 oTpaxaroT AMHAMHU-
Ky YHUCJICHHOCTH JEeTe, MOIeKaBIINX Mpoduiak-
TUYECKUM METUIIUHCKUM OCMOTpPaM, YUCIIO (PaKTH-
YECKU OCMOTPEHHBIX, a TaKKe YpPOBEHb OXBara (B
nporeHTax) B Pecrmybmuke Kazaxcran 3a mepuon
2016-2024 romoB. B TeueHnne naeBsSTHUICTHErO Iie-
pHroaa HabIIOIAaeTCsl YCTOWYMBBINA POCT KOHTHUHICH-
Ta MOAJIekKAUIUX CKPUHUHTY — ¢ 2,42 muH B 2016
roay 1o 3,14 mun B 2024 rony. YBenuueHue 4yuc-
JIEHHOCTH CONPOBOXKIAETCS] PACIIUPEHUEM OXBaTa
npoUIAKTUIECKUMU MEPOINPHUATHIMH, 4YTO 00-
YCIIOBICHO JAeMorpaduyecKuMU H3MEHEHUSMU U
BKIIIOYCHHEM OOJBIIEro 4ucia oOpa3oBaTelbHBIX
OopraHu3aluil B cucteMy cKkpuHuHra. [lonydeHHsie
TaHHBIE CITy’KaT OCHOBAaHHMEM [Tl OLeHKU d(hdek-
TUBHOCTH TEKYyIIEH MOJEIN OpraHU3alMH HIKOJIb-
HOI MEJIMLIMHBI U ONPEICICHUS IPUOPUTETHBIX HA-
IIPABJICHUM €€ JalbHEUILIEr0 pa3BUTHS.

Ta6auna 1. /lunamuka oxBata npoGUIAKTUYECKUMU METUITMHCKUMH OCMOTPAaMHU JIETEH MIKOIHHOTO
Bo3pacta (0-9 knaccer) B PecniyOnuke Kazaxcran 3a 2016-2024 rr.

Pernon Ilepuon IHopaexkano ocmorpy | OcmorpeHo % 0CMOTpPEHHBbIX
2016 2422 427 2359363 97,4
2017 2 522 623 2 481 337 98,4
2018 2702 836 2 626 706 97,2
2019 2 946 404 2 892 105 98,2
o PK 2020 2976 976 2577186 86,6
2021 2 932 744 2596 976 88,6
2022 2 921 881 2736 164 93,6
2023 3197 685 2915723 91,2
2024 3141774 2 949 086 93,9

Hcmounuk: cocmasneno asmopamu
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Pucynok 1. YpoBeHb oxBara HIKOJIBHUKOB NPOPUIAKTUYECKMMH MEIUIIMHCKUMHU OCMOTPaMU B
Pecnyonuke Kazaxcran (2016-2024 rr.)
Hcemounux: cocmagneno agmopamu
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B crpykType BBISBISIEMBIX NATOJIOTUN Ha
MPOTSKEHUU BCEr0  aHAJIM3UPYEMOro IMepuojaa
npeobnaganyu HapyuieHus 3peHus. HaumOonbmmit
yIENbHBIA BEC MO JAHHOMY MOKa3aTeNl0 OTMEYEH
B 2018 roxy -229,23 na 10 000 ocmotpenHsIx (60
213 ciyuaeB). B nocnenyromem HabmonaeTcst mo-
creneHHoe cHmkeHue: B 2020 rony ynenbHbIN
nokasarenb coctasui 191,57, a x 2024 rony cHu-
3uscst 1o 165,03 (48 669 ciyuaeB). Hecmotpst Ha
COXpaHEHHUE JUAUPYIOUIUX MO3ULIUN B CTPYKTYpE,
HapylLIECHUs 3pEHUs IEMOHCTPUPYIOT YCTONUUBBIN
TPEHJ K CHUYKEHUIO OTHOCHUTEIIbHOW pacrpocTpa-
HEHHOCTH CpEIU UIKOJIBHUKOB (HAKIOH TpeHJa
-8,26 ma 10 000 B rox, p < 0,001) (Tabmn. 2).

Hapymienuss cinyxa 3a Bechb MNEpUOI CO-
craBisuin MeHee 22 Ha 10 000 ocMOTpeHHBIX, pu
3TOM HauOonbllee 3HaueHHe oTrMedeHo B 2016
rony -21,94, a naumensiee -B 2021 roxy (13,93).
B 2024 rony BbisBieno 19,70 ma 10 000 ocmo-
TpeHHbIX (5 809 cmydae). B nenom, mokasarenu
0 CIIyXy OCTAIOTCSI CTAOMIBHBIMU C YMEPEHHBIMU
KonebaHusMHu, 0e3 4ETKO BBIPAKEHHON TEHACHIIUU
K POCTY WJIM CHIDKEHHIO (HakioH TpeHaa -0,40 Ha
10 000 B rom, p = 0,25).

BrisiBisiemocth JeeKTOB peun B TEUCHHE
aHAIM3MPYEMOTro Meproia Koebanach B mpeaenax
ot 14,20 no 21,13 na 10 000 ocmotpennbix. B 2016
roay 3apeructpuposano 20,00, B 2017 rony -21,13,
YTO SBJSETCS HAMOOIBIINM YIeTbHBIM 3HAYCHHUEM.
C 2018 mo 2022 roasl HAOIOAANOCH CHIKECHHUE
nokazatens: ot 19,13 (2018 ron) mo 14,20 (2022
ron), Ipu aOCOMIOTHBIX 3HaueHusx ot 5 025 mo 3
885 ciyuaeB coorBeTcTBeHHO. C 2023 rona 3adux-
cupoBaHo yBenuueHue: 15,14 B 2023 rony u 18,87
B 2024 romy, 4TO SIBISETCS MaKCHUMalbHBIM a0co-
JIOTHBIM YHCIIOM 3a Bech mepuof (5 564 ciyuas).
JluHaMuKa 1€MOHCTPUPYET BPEMEHHOE CHH)KEHHE
B 2019-2022 rogax u poct B 2023-2024 ronax npu
COXpaHEHUU OOIIel aMIUUTYIAbl KoleOaHW Ha
ypoBHe =7 Ha 10 000 ocmoTpennbix. OO TpeH
He3HaynM (HakioH Tpenaa -0,57 na 10 000 B rox, p
=0,09) (cm. Tabmn. 2).

BrisBnssemocTs ckonumo3a 3a nepuoa 2016-
2024 rr. paxommnack B jMmariazoHe ot 24,40 mo
32,39 na 10 000 ocmotpennsix. B 2016 rony noka-
3arenb coctaBmi 32,39 (7 641 cnyuait), B 2017 romy
-31,48 (7 811 cmyuaes). C 2018 rona nHabmronaercs
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nocreneHHoe cuxkenue: 28,75 B 2018 rony, 28,27
B 2019 rogy. B 2020-2022 ropmax 3HaueHus cra-
OounmsupoBasuch Ha yposHe 24,40-25,09. B 2024
rony 3adukcuposano 25,44 (7 503 cimyuas). AGco-
JIOTHBIE MOKA3aTeu BapbUPOBAIM B IpeAesiax OT
6 349 no 8 175 BeIABIEHHBIX ciay4yaeB. OOmas nu-
HaMHUKa XapaKTepU3yeTCsl YMEPEHHbIM CHUKEHUEM
U moclenyoei ctabunnuszanneii OTHOCUTENbHBIX
3HadeHui (HakiaoH Tpenaa -1,01 ma 10 000 B rog,
p <0,01).

B 2016 rony HapymeHust OCaHKHU ObLITU BbI-
spnensl y 45,87 na 10 000 ocmotpennsix (10 823
cilydasi) — 3TO MAaKCUMaJIbHOE 3HaYeHHE 3a BECH I1e-
puon HaOmonenus. B 2017 rony nokasarenb CHU-
suncs a0 35,73 (8 867 cnyuaes), B 2018 rony -10
31,52, B 2019 roxy -no 34,03. B 2020-2022 rogax
3a(UKCUPOBAHO JAalbHElIIee cHkeHue 10 27,11
npu aOCOMIOTHBIX 3HaYeHHUsiX oT 7 339 mo 7 636
ciydaeB. B 2023-2024 ronax Habiromaercs pocT
KakK B abconmoTHbIX ynciax (9 244 u 9 137 cayua-
€B), TaK U B yAEJIbHBIX 3HaUeHUsAX -10 31,70 u 30,98
COOTBETCTBEHHO. /JluHammuka Xxapakrepusyercs
curmkenneM B 2016-2022 romax ¥ 4aCTUYHBIM BOC-
CTaHOBJIEHUEM I10Ka3aTellel B OCJIEIHUE [1BA TOJa
(naxsioH Tpenpa -1,42 wa 10 000 B rox, p < 0,05).

B 2016 rony HEpBHO-IICUXUYECKUE OTKJIO-
HeHus ObuM BbLsiBiIeHB! y 49,80 Ha 10 000 ocmo-
TpeHHbIX (11 749 caywaeB) -HauOonbliee 3HaYe-
HUE 3a BeCh aHanu3upyemslii nepuoa. B 2017 roxy
nokazarens cHusmwics A0 43,94 (10 903 cmyuas),
B 2018 rogy -mo 28,85 (7 578 cnyuaes). B mocine-
JIYIOUIUE TOAbl MPOIOJIKUIOCH cHUKeHue: B 2019
rogy -25,77, 8 2020 -21,50, B 2021 -17,75. Munu-
MaJIbHbIE 3HAUEHUs 3aperucTpupoBansl B 2023 un
2024 rogax -15,22 u 14,59 (4 438 u 4 302 cnyuas
COOTBETCTBEHHO). OOIas AMHAMUKA XapaKTepH-
3yeTcsi yCTOMYMBBIM CHHM)KEHHUEM BBISBISIEMOCTH
HEPBHO-TICUXUYECKUX OTKIOHEHMH -Kak B abco-
JIIOTHBIX, TaK U B OTHOCUTEJIbHBIX [TOKA3aTEeNsAX -Ha
IPOTSDKEHUHU BCETO aHAJIM3UPYEMOTO Nepuoza (Ha-
kJoH Tperaa -4,31 wa 10 000 B rox, p < 0,001).

J171s1 BBISIBIIEHUSI B3aUMOCBSI3€ MEX]y pas3-
JUYHBIMHU HAPYILIEHUSMHU 3/10POBbS Yy IIKOJIbHUKOB
(0-9 knaccer) 3a nepuog 2015-2024 rr. 611 IPOBe-
JIEH KOPPEJSIMMOHHBIN aHanu3 1o metony I[lupcona
(Tabmuua 3).

Pe3ynbrarel moka3anu BbIpaKEHHbIE CTa-
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TUCTUYECKH 3HAUMMBIC CBSI3U: MOHIKEHUE CIIyXa
UMEET BBICOKYIO KOPPENSILHIO ¢ JedeKTaMHu pedn
(r = 0,859; p = 0,003), cxomuozom (r = 0,763; p
= 0,017) u napymenusmu ocanku (r = 0,841; p =
0,005). 310 OTpaxkaeT B3aMMHOE BIUSHUE CEHCOP-
HBIX U ONOPHO-JBUTATEIbHBIX HAPYIICHUH Ha pe-
yeBoe pazButue. [ledexTsl peun TECHO CBsSI3aHbI CO
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ckosno3oM (r = 0,829; p = 0,006) u HapyIeHUAMU
ocanku (r = 0,687; p = 0,041), 94T0 MOXET yKa3bI-
BaTh HA CHUCTEMHBIH XapakTep OTKJIOHEHUH B paz-
BUTHH. CKOJINO3 3HAYUMO aCCOLIMUPOBAH HE TOJIBKO
C PEYEBBIMH HApYLICHUSMH, HO U C HAPYLICHUAMHU
3penus (r = 0,864; p = 0,003) u HEepBHO-TICUXUYE-
ckumu otkinoHeHusmu (r = 0,956; p < 0,001), uto
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Pucynok 2. CpaBHUTENIbHAS TMHAMHMKA OCHOBHBIX HApYIIEHUH 3I0pPOBbsI CPEIH IIKOJIBHUKOB
B PecriyOmuke Kazaxcran 3a 2015-2024 rr.: a — moHIKEHUE cliyXa; b — HapyIICHUS 3PSHUS; C —
nedexTsl peun; d — CKOIMo3; € — HapyIlIeHus ocanku; f — HepBHO-TIcuxuyeckue oTkinoHenus (Ha 10 000
OCMOTPEHHBIX)
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MOTYEPKUBAET KOMIUIEKCHOCTh MPOONEMBI M He-
00XOMMOCTh MYJIBTUIUCIUILUIMHAPHOTO MOAXO/A.
Hapyenust ocaHky UMEIOT YMEPEHHYIO TOJI0XKH-
TEJNBHYIO CBS3b C HEPBHO-TICUXUYECKUMHU OTKIIOHE-
Husmu (r = 0,863; p = 0,003). 3TO CBUIETENBCTRY-
€T O B3aUMOCBSI3U COMaTUYECKOI0 U IICUXHUYECKOTO
3[I0OPOBBSI IIKOJILHUKOB (PUC. 2).

[TonmxeHnue ciayxa UMEET BBICOKYIO KOppe-
nsuio ¢ aedexramu peun (r = 0,843; p < 0,01),
ckosmo3oM (r = 0,807; p < 0,01) u HapyeHusIMHU
ocanku (r=0,788; p <0,01). DTo oTpakaer B3auM-
HOE BJIUSIHUE CEHCOPHBIX U OTMIOPHO-IBUTaTEIbHBIX
HapyLICHUI HA peYeBOE Pa3BUTHE.

JledheKThl peun TeCHO CBSI3aHBI CO CKOJIHO-
30M (r = 0,814; p < 0,01) u HapyLIEHUSIMH OCAaHKU
(r=0,537; p <0,05), 94TO MOXKET yKa3bIBaTh HA CU-
CTEeMHBIN XapakTep OTKIIOHCHHI B PA3BUTHUH.

CKkonno3 3HaYMMO aCCOIMUPOBAH HE TOIHKO
C peUeBLIMH HAPYIICHUSMHU, HO U C HAPYIICHUSIMHU
3perus (r = 0,698; p < 0,05) u HepBHO-TICUXUYE-
ckuMu oTkioHeHusiMu (r = 0,585; p < 0,05), uro
MOTYEPKUBAET KOMIUIEKCHOCTh MPOOJIEMBI U HEOO-
XOJIMMOCTH MYJIBTHAUCUUIUTHHAPHOTO MOIXO0/A.

Hapymienuss ocaHku HMMEIOT YMEPEHHYIO
MOJIOKUTENIBHYIO CBSI3b C HEPBHO-TICHXUYECKUMU
otknonenusimu (r = 0,660; p < 0,05). D10 cBume-
TENbCTBYET O B3aMMOCBS3M COMATUYECKOTO U TICH-
XHYECKOTO 3/I0POBbS IKOJIBHUKOB (pUC. 2).

st TOHM)KEHUsI 3pEHUs] BBISBICHBI yMe-
peHHble cBs3M ¢ Aedexramu peun (r = 0,596; p =
0,090) 1 HEpBHO-TICUXUYECKUMU OTKIIOHECHUSIMH (T
= 0,829; p = 0,006), onHaKO ypOBEHb 3HAUUMOCTHU
JUISL CBSI3H C PEYEBBIMU JIepeKTaMH HE JOCTHUT TO-
pOTOBOTO 3HAUEHUS.

Oo6cyxnenust

O060061mas pe3ynbTaThl BHIMOJIHEHHOTO aHa-
JUTUYECKOTO MCCIEIOBAHUS, CIEAYeT KOHCTATHPO-
BaTh, uTo 32 nepuox 2016-2024 rr. B nesom no Pe-
cnybnuke Kazaxcran ypoBeHb oxBaTa mpoduiak-
TUYECKUMU MEAUIIMHCKIUMH OCMOTPAaMHU LIKOJIbHH-
koB (0-9 kmaccel) octaBaics CTAaOMIBHO BBICOKUM
(cpenne 97,8 % B mpeAnaHAEeMUIHBIA TEPHON),
HECMOTpsl Ha BPEMEHHOE CHMKeHHueE 10 86,6 % B
2020 r. u3-3a orpannuurenbHbix Mep COVID-19, ¢
MOCJEAYIOINUM BOoccTaHOBIIeHHEM K 93,9 % k 2024
I. BbIABISIEMOCTh KITIOUEBBIX MATOJOTHHA JIEMOH-
CTpuUpoBasia ONarONpPUSTHBIE TEHACHIIUU: YCTOMU-
YUBOMY CHMKCHHIO MOJIBEPIIIUCH HApPYIICHUS 3pe-
Hus (¢ 229,23 no 165,03 na 10 000 ocMOTpeHHBIX;
HaKJIOH TpeHna -8,26; p < 0,001), ckonuo3 (—1,01;

p < 0,01), napymenus ocanku (—1,42; p < 0,05)
U HepBHO-NICUXUYeckue oTkioHeHus (—4,31; p <
0,001), B To Bpems Kak Ioka3arenu Ae(GeKToB peun
U HapyLICHUH clyXa OCTaBaJIUCh CTaOWIBHBIMU C
yMEpeHHBIMH KojieOaHUsIMU. BBIsSBICHHBIE KOppe-
nsu (r = 0,763-0,956; p < 0,01) mexay ceHcop-
HBIMH, OIIOPHO-/IBUTATE€IbHBIMU U TICUXUYECKUMHU
HapyLIEHUSMH MOMYEPKUBAIOT HX B3aUMOCBS3b,
TPeOYIOIIYI0 KOMIIEKCHOTO MOIX0A.

HecMoTps Ha ynydmaromeecss COCTOSIHHE
3[I0OPOBBS JIETEH, BKJIIOUAsl IKOJHHUKOB, ITI00ATh-
Hble naHHble BO3 cBUIETENbCTBYIOT O persisting
npodnemax: B 2022 . 6onee 390 miH neteit u noa-
pOCTKOB B Bo3pacte 5-19 et umenu n30bITOYHYIO
Maccy Tena, U3 Hux okoisio 160 MIIH cTpaganu 0Xu-
penueM. Huskas ¢pusndeckas akTHUBHOCTb OCTaETCs
BeAyuiei mpoobnemoii: 6onee 80 % MOIPOCTKOB BO
BCEM MHpE HE BBIIIOJIHAIOT peKkoMeHj0BaHHbIe BO3
HOPMBI, 0co0eHHO B nneproa nanaemun COVID-19,
KOI/Ia CHM)KEHHME aKTUBHOCTHU MPHUBEIO K YXy/IIIe-
HUIO TICHXO3MOIIMOHAIBHOTO OJaronoiay4us, cep-
JIEUHO-COCYIUCTOrO CTaryca U POCTY OKUPEHHUS.
[Mangemust okaszana KaracTpopUUECKOe BIHSHUE
Ha m100abHOE 3/10pOBbE: M0 JaHHBIM BO3, oxu-
Jaemasi IPOJIOJDKUTENIBHOCTh 37J0POBOM  YKU3HU
(HALE) Boipocna Ha 5,4 roga ¢ 2000 o 2019 1, HO
B 2019-2021 rr. cHu3unack Ha 1,5 roga, 4To SKBHU-
BAJICHTHO OTKaTy Iporpecca Ha aecaruuerue [21].

[lomydyeHHBIE NaHHBIE O paCIpPOCTpPaHEH-
HOCTM TIaTOJIOTUM KOCTHO-MBIILIEYHON CHUCTEMBI
y IKOJIbHUKOB (ckonno3 24,40-32,39 uwa 10 000;
ocanka 27,11-45,87 na 10 000) coBnagator ¢ pe-
3yJAbTaTaMU CUCTEMAaTHYECKUX 0030pOB, I/I€ OTME-
YaeTcsl 3HAYUTEIbHBIA POCT ONOPHO-IBUTATEIbHBIX
HapyILIEHNUH K IIOIPOCTKOBOMY Bo3pacTy (10 3-6 %
s ckonrosa B 10-15 mer). CornacHo uccienoBa-
HUSIM, HEJIOCTATOYHBIM JBUTATEIbHBIN PEXUM I1O-
TEHIIUAIBHO BEAET K (POPMHUPOBAHUIO HAPYIICHUN
OCaHKH, C OTHOCHUTEJIbHBIM pUCKOM B 1,5-2 pa3za
BBIIIE Y JI€TEH C HU3KOM aKTUBHOCTBIO [22-24].

[Ipo6aeMbl MCUXUYECKOTO OJaromnonyyus
CpeAM IIKOJIBHUKOB TMPHOOPETAIOT INI00ATbHYIO
aKkTyalbHOCTh [25-26], metaananu3 2015 r. BbI-
SBWJI POCT JIENIPECCUBHBIX paccTpoicTB (13,4 %)
U paccTpoicTB nmoBeaenus (3,5 %) cpenu neteit u
MOJPOCTKOB, C IIKOJIbHBIMH (haKTOpaMH (aKajaeMu-
4yecKoe J1aBjIeHue, OYJUTMHT, N30JISAHs) KaK KIItode-
BBIMH ATHOJOTHYECKUMHU U MPO(PHIAKTUISCKUMU
eMeHTamMu [27]. Hamm pesynbTarbl CHUXKEHUS
HEPBHO-IICUXUYECKUX OTKJIOHEHUH Ha 70 % mo-
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TYT OTpaXkaTh YP(HEKTUBHOCTH MOCTHAHAEMUNHBIX
OporpaMM, HO Koppessuuu ¢ ocankoil (r=0,863;
p<0,01) yka3pIBatOT Ha COMATONICUXUYECKYIO CBS3b.

MupoBoii aHaIU3 COCTOSHUS 340POBbS J€e-
TEl IIKOJBHOIO BO3PACTa, XapaKTEpU3YETCs Cy-
IIECTBEHHOM JTMHAMMKOW, a UMEHHO CABUTaMH B
00JIaCTH: CHIIKEHMsI JIETCKOM CMEpTHOCTH, B TOM
YHCJIe CPein LIKOJIbHUKOB, OJJHAKO BO3pacTaeT Ope-
Msl XpPOHUYECKUX HEMH(EKIIMOHHBIX 3a00JIeBaHUN,
OKUPEHHUS U NICUXUYECKUX paccTpoiicTB. Benymu-
MU (pakTOpaMu pUCKa SIBIETCS HHU3Kas (pusmde-
CKasi aKTUBHOCTh HecOaJlaHCHPOBAaHHOE MHUTAHUE,
BO3/IeHCTBHE HEOIAronpusaTHON 00pa3oBaTeIbHOM
U couuanbHoi cpenbl. OcoOyro TPeBOr'Y BHI3bIBAET
pPacpoCTPaHEHHOCTh CYULUAAIBHOTO ITOBEACHMUS,
B 3TOM Borpoce Ka3zaxcTaH 1eMOHCTpUPYET BBICO-
KM€ TOKa3aTelu CYUUUJOB CpeAu MOJOACKH [28;
29].

Takum 00pa3om, 370pOBbE ILKOJIHHUKOB
ompezensercs OuoconuanbHBIMU (HaKTOpaMu, Tie
IIKOJIbHAs MEJMILMHA WMIPaeT KIOYEBYIO POJb B
npo(UIaKTUKE U BBISIBICHUU HapyIICHU, hopMu-
pysl OCHOBBI 310pOBOro 0o0pasa xu3Hu. Orpannye-
HUSIMH UCCJIEIOBAHUS SIBISIIOTCSI arperupoOBaHHbIC
JaHHbIe; Oyaylre paboThl — JOHTUTIOIHBIE KOTOP-
ThI 181 causal aHanm3a.

BriBoabI

[IpoBen€HHBI pPETPOCHEKTUBHBIM aHAINU3
pe3ynbTaToB  MPOMUIAKTUYECKUX MEAMIIMHCKHUX
ocMmoTpoB KoONbHUKOB (0-9 knaccel) B PecryOmnu-
ke Kazaxcran 3a 2016-2024 rr. BbIsIBWII CIEAYyIO-
M€ KIIIOYEBBIEC TCHICHLIMU: YPOBEHb 0XBaTa CKpHU-
HUHTOBBIMHU MEPOTIPUSTHUSIMHU OCTABAJICS CTAOMIIb-
HO BbICOKUM (cpenne 97,8 % B npeananaeMuitHbIi
Nepuo), C BpEMEHHBIM CHIDKEHUEM 10 86,6 % B
2020 r. u3-3a COVID-19 u nocnenyronmm Boc-
craHoBieHueM 110 93,9 % k 2024 r. B ctpykrype
BBISIBJISIEMbBIX NATOJIOTUH JUAUPOBAIN HAPYILLIEHUS
3penus (cHmwkenue ¢ 229,23 no 165,03 wa 10 000
OCMOTpPEHHBIX; HaKJIOH TpeHaa -8,26; p < 0,001),
3a KOTOpbIMU cnenoBaiu ckonuo3 (-1,01; p <0,01),
Hapymenus ocaHku (-1,42; p < 0,05) u HepBHO-
ncuxuyeckue otkiaonenus (—4,31; p < 0,001), B
TO BpeMs Kak JMe(eKThl peur U HapyIIeHUs CiIyxa
JIEMOHCTPUPOBAIN CTAOUIBHOCTh 0€3 3HAYMMBIX
TPEH/IOB.

KoppensunonHslii aHanu3 NoaATBEPAUII 3Ha-
YUMbIE€ B3aMMOCBSA3U MEX]Yy CEHCOPHBIMH (CIyX,
3peHHe), ONOPHO-ABUraTeIbHBIMU (CKOIMO3, OCAH-
Ka) U NCUXUYEeCKMMHU HapyumeHusmu (r = 0,763—
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0,956; p <0,01), yTo yKa3bpIBaeT Ha UX CUCTEMHbII
XapakTep ¥ HeOOXOAMMOCTh MYJABTUIUCIUTLINHAD-
HOTO MOX0a K MPO(DUITAKTHKE.

OO01mast CTpyKTypa HapylIeHH XapaKTepu-
3yeTcst mpeobnaganueM Oo(TaTbMOIOTUYECKUX U
OpTONeINYECKUX NaTojaoruid. BnusHue nanneMun
COVID-19 B 2020-2021 rr. oTpa3swjoch CHUXeE-
HHUEM KaK OXBaTa, TaK M BBIABISEMOCTH I10 OOJIb-
HIMHCTBY Kareropuil. YacTUUHOE BOCCTaHOBIICHUE
nokaszarenei Hadmomaerces ¢ 2022 roma, OAHAKO 10
psAy HampaBlieHUH (TICMXOHEBPOJIOTUYECKUE U pe-
YeBbI€ HAPYILIEHUS) YPOBHU OCTAOTCS HIXKE 3HaYe-
HUI Hayajia nepuoja.

[lonyyeHHble pe3yiabTAaThl MOITBEPKAAIOT
HEOOXOAMMOCTh YKPEIUICHUsI KaJIpOBOTO COCTa-
Ba IIKOJILHOM MEIMIMHBI, BKJIIOUCHUS B KOMAaH-
IIbl CIICIUATKMCTOB Y3KOro Tpo¢uis (JIOromneaos,
MICUXUATPOB, OPTOIENOB), a TaKXKe aKTyalu3aluu
CTaHJapPTOB CKPUHUHTOBOM JTUArHOCTUKHU C YUETOM
neMorpaguuecKix U SMUIEMUOIOTHYECKUX BBI30-
BOB.
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JICHCAyJIBIK CaKTay >KoHe O171iM Oepy *KyHeci YILiH 6Te MaHbI3/Ibl, COHJIai-aK XaJbIKThIH ©MIp CYPY CalachlH,
EHOek jxoHe olleyMeTTIiK dJieyeTiH allKbIHIaiIbI.

Maxcam: Kazakcran Pecniyonukaceiana 2016-2024 sxpuiiap apaibIFbIHIa MEKTEIT OKYIIBUTAPBIHBIH
(0-9 cembInTap) MpOoUIAKTUKATBIK MEIUIIUHANBIK TEKCepyJIepli KaMmTy JWHAMUKACHIH >KOHE HETi3Ti
MATOJNIOTUSIAPIbIH  aHBIKTATYbIH Oaranay, coHbH imrHae COVID-19 maHneMusichIHBIH 9cepiH ecKepe
OTBIPBII, XKoHE OY3YIIBUIBIKTAp apachIHAAFbl ©3apa OalIaHbICTap bl AHBIKTAY.

3epmmey 20icmepi men mamepuanoapuvr: Kazakctan PecnyOnmukacsl JleHcaynbIK —cakTay
MuHHCTPIIriHIH Ne 31 HpicaH OOWBIHIIA PECMH €CEeNTLUIIriHIH pPeTPOCHEeKTUBTI Tanaybl. Tekcepynepain
KaMTBUTYbl OOWbIHINA, a0COMOTTI jkoHe MHTeHcuBTI kepcerkimrep (10 000 Tekcepinrenre) ecrty, Kepy,
ceiiney Oy3bUIBICTAphl, CKOJHMO3, AYPHIC €MEC KAalbIl, >KYHKe-TICUXUKAJBIK aybITKYJlap VIIIH ©HJAEJIL.
CumnarTtamalnblK CTaTUCTHKA, TPEHITEP YILIH ChI3BIKTHIK perpeccus sxone [lupcon koppensuusce (p <0,05)
konaansabl. Ecenreynep IBM SPSS 25.0 :xone JASP 0.19.3-te opblHaanabl.

Homuowcenep: TexcepynepliH KamTbUIybl NaHAEMHsSFa JeHiHTI Ke3eHnae oprama 97,8 %-mbl
Kypanbl, 2020 xbiibel 86,6 %-ra TomeHaeni xxone 2024 xputra Kapaih 93,9 %-ra xanmeiHa kenai. Kepy
Oy3buibicTapbiHbIH aHbIKTaTybl 10 000-ra 229,23-ten 165,03-xe peiiin Temenzaeni (Oypwiubl -8,26; p
<0,001); cxomuo3 — 32,39-nen 25,44-ke neiiin (-1,01; p <0,01); kanein Oy3buibicTapsl — 45,87-neH 30,98-
re aeiiin (-1,42; p <0,05); xyiike-ncuxukaiblk aybiTKynap — 49,80-nen 14,59-ra npeiiin (-4,31; p <0,001).
Ceilney jxoHE ecTy KOpCeTKIlTepi TYpakThl. by3bpUibicTap apachiHAaFbl KOppemsiusiiap xorapsl (r=0,763-
0,956; p <0,01).

Kopvimeinowvr: )Kyiieni CKpUHUHI NATONOTHSUIAPIABIH KYKTEMECIH TOMEHIETyle THUIMIL, Oipak
MOCTHAH/IEMUSIIBIK KE3€HIE KYIICHTy KakeT. AWMakrap YIIiH MYyJIbTHAWCHUIUIMHAPIBIK TOCLT KOHE
uupraHabpy YCHIHBIIAbL.

Tyiiin co30ep: mexmen OKyWbLIAPbl, NPOPUIAKMUKAILIK MeKcepyiep, Kopy OY3blLiblCmapbl,
CKONIUO3, JHCYUKe-NCUXUKATILIK AYbIMKYILap, MPeHOMIK manoay.

ASSESSMENT OF THE HEALTH STATUS OF SCHOOL CHILDREN AND ADOLESCENTS,
INCLUDING THOSE WITH SPECIAL EDUCATIONAL NEEDS, BASED ON THE RESULTS
OF MEDICAL EXAMINATIONS

Z. N. Yelzhanova, A. O. Tursun, K. B. Zhubanysheva*, L. Zh. Orakbay,
T. B. Tolegen, L. K. Khituova, D. R. Kachurina
NEI «Kazakh-Russian Medical University», Kazakhstan, Almaty
‘Corresponding author

Abstract

School age is a key period in the formation of health and risk factors for future diseases, the issues
of protecting the health of school-age children are critically important for the health and education system,
and also determines the quality of life, labor and social potential of the people.

Objective: To evaluate the dynamics of coverage by preventive medical examinations and the
detection of key pathologies among schoolchildren (grades 0-9) in the Republic of Kazakhstan from 2016
to 2024, taking into account the impact of the COVID-19 pandemic, and to identify interrelationships
between disorders.

Materials and methods: A retrospective analysis of official reporting under Form No. 31 from the
Ministry of Health of the Republic of Kazakhstan. Data on coverage, absolute and intensive indicators (per
10,000 examined) for hearing impairments, vision impairments, speech defects, scoliosis, posture disorders,
and neuropsychiatric deviations were processed. Descriptive statistics, linear regression for trends, and
Pearson correlation (p < 0.05) were applied. Calculations were performed using IBM SPSS 25.0 and JASP
0.19.3.
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Results: Examination coverage averaged 97.8 % in the pre-pandemic period, dropped to 86.6 % in
2020, and recovered to 93.9 % by 2024. Detection rates for vision impairments decreased from 229.23 to
165.03 per 10,000 (slope —8.26; p < 0.001); for scoliosis, from 32.39 to 25.44 (-1.01; p < 0.01); for posture
disorders, from 45.87 to 30.98 (—1.42; p < 0.05); and for neuropsychiatric deviations, from 49.80 to 14.59
(—4.31; p <0.001). Indicators for speech and hearing remained stable. Correlations between disorders were
high (r = 0.763-0.956; p < 0.01).

Conclusions: Systemic screening effectively reduces the burden of pathologies but requires
reinforcement in the post-pandemic period. A multidisciplinary approach and digitalization for regional
areas are recommended.

Keywords: schoolchildren, preventive examinations, vision impairments, scoliosis, neuropsychiatric
deviations, trend analysis.
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KAUECTBO ’KXU3HHU Y TAIIMEHTOB
C CAXAPHBIM INUABETOM 2 TUIIA:
AHAJIU3 11O OIMMPOCHHUKY EQ-5D-5L

A A. Beucosa', H. Takamypa?, B. b. Kamxen', ®. A. UckakoBa'’, H. I. CanaeBa'
'Kasaxckuii HanuonaneHeiil yHuBepcuteT uMeHn Anb-Dapadu, KaBaXCTaH Anmarsl
’Haracakckuii YauBepcuret, Slnonusi, Haracaku
*Koppecnonoupyrowuii agmop

AHHOTanUA

CaxapHhblif TuabeT SBISETCS PACIPOCTPAHEHHBIM XPOHUYECKUM 3a00JIeBaHHEM, OT KOTOPOTO CTpa-
JlaeT OKOJIO OJTyMUJUIHapaa yenoBek B mupe. CormacHo oduimansHoOi cratucTrke, B Pecmyonuke Kazax-
craH 4,2 % HacelleHUs UMCIOT JaHHBIN JUarHo3.

Lenv uccneoosanus: U3y4eHHe KaueCTBA KU3HU MAIIMEHTOB ¢ quabeToM 2 THIIa, HaXOIALIUXCS Ha
CTallMOHAPHOM JICUEHUU B MEUIIMHCKUX LIeHTpax I. AnmMarel, Kazaxcran, ¢ UCIIONIb30BaHUEM ONPOCHUKOB
EQ-5D-5L u EQ VAS, 4T0 103BOJIMIO OLEHUTH NPOQHIIb 310pOBbs U BBIIBUTH 001acTH, Hanbosee Mmoa-
BEP KEHHBIX BIHMSIHHUIO 3200I€BaHMUS.

Mamepuanvt u memoowvr: B TaHHOM ONUCaTeIbHOM MONEPEYHOM HCCIIETOBAHUN MPUHSITH YYaCTHE
54 mauumenra ¢ caxapueiM quadetom 2 tumna. C nmomomipio onpocHuka EQ-5D-5L ouenuBancs npoduib
3IOPOBBS TIO TISITH MMapaMeTpaM: MOJBUKHOCTh, YXOJ 32 COOOH, MOBCEAHEBHAS IEATEIBHOCTh, OOJIb/IUC-
koMpopT u TpeBora/nenpeccus. CyObeKTUBHOE O1aromnory4ne maiueHTOB aHATN3UPOBAIOCH IO BU3Yyallb-
HOM ananmoroBo# mikane EQ VAS, kotopasi oTpaxaer cTeneHb U BBIPAKEHHOCTh MPOOTIEM, CBSI3aHHBIX C
nokazaresnsiMu EQ-5D-5L. bbul npuMeHeH KiacTepHbIN aHaJIW3 IS BBIAEICHMS MOATPYI MAallMEHTOB C
pa3HBIM YPOBHEM CHW)KCHHUS KaueCTBA KU3HU, OLIEHUBAEMBIii 10 0aIbHOU CUCTEME.

Pesynvmameoi: Hanbomee cepbe3HbIe N3MEHEHHUSI Ka4eCTBA JKI3HH MAIMEHTOB C AMa0STOM BBISIBIICHBI 10 Ta-
KUM MapameTpam, kak 6011/ mickomdopr (77,8 %), momsrkHOCTS (64,8 %), TpeBora/nenpeccust (53,7 %).

VY 87,02+10,929 % nanueHToB ornpeeneHsl mpoOieMbl, CBI3aHHBIE CO 310poBbeM, y 72,246,097 %
U ¢ KOMOMHUPOBAaHHBIMH HapytmieHussMU. CpeaHuii cyMMapHBbIi 6amt coctostHust 310poBbst (LSS) y 6omb-
HBIX quabdetoM coctaBun 9,46+0,467 enunun. OnpeneneHsl TpU KiacTepa OOJNBHBIX 10 OLIEHKE KauecTBa
KU3HU: C CO 3HAYUTENIbHBIM CHUKeHHEeM KadecTBa *ku3HU (100 %-Hoe orpaHnueHue MOJBUKHOCTH U Ha-
nuare 00IeBOTO CHHAPOMA, a TaKKe CHIDKEHHE TIOBCeTHEBHOU aestenbHOoCTH — 43,8 %, yxoma 3a coboit
— 31,3 % u Hanuuue TpeBoru — 37,5 %), C yMepeHHBIM CHUKEeHHEM (Han4due TpeBoru — 85,7 %, 60oneBoro
cunapoma — 64,3 %, cumxkenune noaBmwkHOCTH — 57,1 % u yxona 3a coboit — 35,7 %) u ¢ orpaHHYEHHBIM
cHkeHueM (Hamuaue 6omu — 70,8 %, orpannyeHue noaBmwxHocTH — 45,8 %, Hanuuue TpeBoru — 37,5 % u
orpaHuydeHue yxozaa 3a coboit — 33,3 %).

Bv1600bi1: 'y 3HAYUTEIBHOTO OOJNBIIMHCTBA MAIIMEHTOB ONpPENEIeHa HU3Kasi CyObEKTHBHAS OICHKA
3IOPOBBSI U CYIIECTBEHHOE BIUSHUE TAKUX CHUMIITOMOB, KaK OOJb/IUCKOM(OPT, TOABMKHOCTh, TPEeBOTa/
Jenpeccusi, Ha KauecTBO Ku3Hu, nokazarenu EQ-5D-5L, EQ VAS u knacTtepHbIM aHAIHA30M.

Knrwoueewie cnoea: ouabem, xauecmeo swcusnu, EQ-5D-5L, EQ VAS, uepapxuueckuii knacmepHuviti
ananuz, Kazaxcman.

BBenenne Adpuxu u Ha biimxaem Boctoke — 9,3 %, B Kazax-
B 2021 . pacipocTpaneHHOCTb caxapHoro  ctaHe —y 4,2 % HaceneHnus [ 1-4].
nuabeta 2 tuna (nanee — C/12) B Mupe cocraBuia [Ipyn panxupoBaHUM BEAYIIUX MNPUUYUH
537 MUJUTMOHOB YEJIOBEK, HAWOOJBIIEE pacimpo-  CMEpPTH B MHUpe auader ocrtaeTcs B uuciae 10

cTpaHeHue 3aduxcupoBaHo B cTpaHax CeBepHOM  CTpaH ¢ BHICOKUM YPOBHEM CMEPTHOCTH C IMOKa-
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3atenem 19,6 (18,2-20,6) na 100 000 HaceneHus.
[Mpuuunot 52,2 % (25,5-71,8 %) rmobGanbHBIX
neranbHbIX UcX0A0B oT CJ[2 siBisieTcs: BBICOKMM
nHjaekc maccol Ttena (manee — MMT). IloBsimre-
HHME YPOBHS caxapa MpoJoJKaeT 0CTaBaThCs OA-
HUM M3 3HAYUMBIX (aKTOPOB, BIMSIONIUX Ha Ka-
YeCTBO XU3HU HacesneHus [1; 2]. KauecTBo xu3-
HU YE€JIOBEKA B MOCJIEIHUE r0JIbl CHUXKAETCS U3-3a
BO3J/ICICTBHS COBPEMEHHBIX (JAKTOPOB TAKUX KaK
ypOaHu3amus, MporpecCUpyromui pocT U cra-
pEeHUE HACEJEHUs, YBEIMYEHHUE YacCTOThl OKHUpe-
HUSI ¥ MQJIOTIOJIBUKHOTO 00pasa KH3HH, KOTOPbIE
TaK)Xe CIIOCOOCTBYIOT pOCTYy 3a001eBaeMOCTH
nuaberom [1].

Jleuenune nuabera HaNpaBIECHO HE TOJBKO
Ha CHM)XEHUE YPOBHsSI caxapa B KPOBHU, HO U Ha
yAaydilieHue 0OIIero cCaMo4yBCTBUS U OOBEKTHB-
HOTO COCTOsIHUA mnanueHToB [3; 4]. B xinununde-
CKHX HCCJIEIOBAHUSIX HCIONB3YIOTCS OMPOCHHUKHU
EQ-5D-5L u EQ VAS B kauecTBE€ HHCTPYMEHTOB
OIICHMBAHHUs Ka4yeCTBa 3/I0POBbS HACEIEHUS U
yxoza 3a nauueHTamu. OLIEHUBAIOTCS TTapaMeTPhl
COCTOSIHMSI 3[J0pPOBbsSI IIO CaMOOTYETaM pECIIOH-
JIEHTOB, U €r0 U3MEHEHUE C YUETOM BIIUSIHUSA 3TH-
OJIOTUYECKHUX, COLMO-AeMorpaduyeckux u Tepa-
neBTuyeckux (axktopoB [5-16]. Ouenka kayecTBa
KU3HHU TIAIMEHTOB C IUa0ETOM CTaHOBUTCS BaXK-
HBIM HHJUKATOPOM YIpaBJICHUS 3a00JeBaHUEM,
TaK Kak BO3pOcCJja poJib quadeTa Kak MPUIHHBI T0-
TepH 340poBbs [8-19].

Lenpro uccienoBaHusl SIBUJIOCh W3Y4YEHUE
Ka4yecTBa JKU3HU MAI[MEHTOB C IUabeToM 2 THIa,
HaxOJSIIMXCS HA CTAl[MOHAPHOM JIEYEHUU B Me-
JUIUHCKUX LeHTpax . AnMarel, Kazaxcran, ¢ uc-
nosip3oBaHueM onpocHukoB EQ-5D-5L u EQ VAS,
YTO [MO3BOJIUIIO OLIEHUTH MPO(UITE 3I0POBbS U BBISI-
BUTH 001acTH, HanOoJee MOABEPIKEHHBIX BIUSHUIO
3aboseBaHusl.

MarepuaJibl 1 METOABI

IIpoBeneHo onucaTrenbHOE MONEPEUYHOE UC-
cinenoanue 54 nanuentoB ¢ CI2 nns usyueHus
Ka4ecTBa JKMU3HU C HCIIOJIb30BAaHUEM OINPOCHHUKOB
EQ-5D-5L u EQ VAS. B HacrosiiieMm uccieaoBa-
HUM (PUKCUPOBAJICS TOJBKO MOJI: 35 KeHIMH u 19
My>X4uH, 4T0o coctaBmwio 64,8 % u 35,2 % coot-
BETCTBEHHO. Bo3pact, ypoBeHb INIMKHPOBAHHOTO
reMorio0nHa, Haau4ue JUabeTUYeCKUX OCIOKHE-
HUW U UHBbIC KIMHHUKO-IeMorpadudecKkue mokasa-
TEJIH LIeTICHAMPABICHHO HE COOMPATUCH BBULY MH-
HUMM3ALMM HArpy3Kd Ha IMalMEeHTOB U OpraHu3a-
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[IUOHHBIX OTPAaHUYEHUH CTAlIMOHAPA, YTO SBIISETCS
JOMYCTUMBIM JUISI ONUCATENBHOTO MONEPEYHOTO
UCCJICJIOBAHUSA M JOCTATOYHBIM JJISl JTOCTHKEHUS
MOCTABJICHHBIX LIEJIEH.

[Iporokon wuccnenoBanus opodpen Jlo-
KaJbHBIM ITHYECKUM KoMuTeToM Kazaxckoro Ha-
[IMOHAIILHOTO yHUBEpcuTeTa uMeHu Anb-Dapabu
or 31.03.2022. HccnenoBaHue BBINOJIHSJIOCH B
paMKax JOKTOpckod aucceprauuu. I[lucbmenHoe
WH(GOPMUPOBAHHOE COIVIACHE IMOJYYEHO OT BCEX
YYaCTHHUKOB JI0 BKJIFOUEHUS B UCCIIEOBAHUE.

OTBeTHl MALIMEHTOB O KAYECTBE KHU3HU I1O
CaMOOIICHKE TOJBMKHOCTH, yXOJa 3a cOOOH, BBI-
MOJTHEHUS! TIOBCETHEBHOM JIESATEIIbHOCTH U HATMYUU
Oonu/muckoMpopTra, TPEBOTH/IEHPECCUH  OLCHH-
BAJIOCh KaK OTCYTCTBHE M3MEHEHHMU WM TMPOoOIieM;
HE3HAYUTEJIbHBIE, YMEPEHHBIE, CEPbE3HBIC U KpailHe
cepbe3Hble u3MeHeHus (mpooaembl). OTBETHI Kax-
JIOTO Kau€CTBEHHOTO TOKAa3aressl 310pPOBbsl OLIEHU-
Baiuch oT 1 1o 5, T.e. oT «11111» mo «55555», ko-
TOpBIE ONPEACIISAIOTCA KaK OTCYTCTBUE M3MEHEHMIA
(mpobniem) 10 KpaiiHe cepbe3HbIX W3MEHEHHH (TIpo-
6nem). PaccuuthiBazics cymmapHbId 0ajil ypOBHs
cocrosinus 310poBbs (Level of Health Status, LSS),
KOTOpBIM BapbUpOBAJl B AMAINA30HE OT 5 (xXoporiee
COCTOsSIHUE) A0 25 (Xy/IIee COCTOSHUE).

OnpeneneHbl Mepbl  LEHTPalIbHOM TEH-
neHiuu (cpenHsis apudmMeTrndeckasi, cTaHaapTHas
omunOKa, JOBEPUTENbHBI WHTEpBal, MeEAHAaHA,
Mozna, 25-it u 76-i mpoueHtunu), meroa ManHa-
YutHu u meron Bapaa (mepapxuyeckas KiacTepu-
3amMsi) ¢ TMOCTPOCHHEM JeHAporpamMmbl. Mcmomnb-
30BaHbl porpammbl Microsoft Excel u IBM SPSS
Statistics 26 Bepcuu 11l CTaTUCTUYECKOM 00paboT-
KU TTOJTyYEHHBIX JIaHHBIX.

Jns cermeHTanuu npoduied HaMu HC-
MOJIb30BaHa HepapXudeckas KIacTepu3alus, 4YTO
COOTBETCTBYET MPHUHATHIM TMOAXOAAM K aHAIHU3Y
MOJOOHBIX JaHHBIX U onpocHUK EQ-5D-5L, agamn-
TupoBaHHbIN 17151 Kazaxcrana [20].

Pesyabrarsl

B Tabnuie 1 mpencraBieHo pacrpeneneHue
OTBETOB PECIIOHJICHTOB, U3 KOTOPBIX CIIEAYET, 4TO,
npoONIeMbI, CBSI3aHHBIE C «IIOABHKHOCTBIO» CBOM-
CTBeHHBbI 64,8 % marmenTam ¢ quadbeTom, IpodIeMbl
«yxona 3a coboit» umeroT 38,9 % marueHToB, mpo-
OJIeMbl, CBSI3aHHBIC C «IIOBCEIHEBHOM JIESTEIBHO-
cTbtoy», HaOmonarorest y 50,0 % manueHToB, 6oneBoi
CUHJIpOM oT™Meuaetcs y 77,8 % naiueHToB, a cCoCTos-
HHE «TpeBorm» y 53,7 % manuenToB ¢ 1uadeToM.
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Ta6auna 1. Pacnipenenenue oTBeToB 00JIbHBIX 11abeToM Ha Borpockl EQ-5D-51L

Tomen YVpoBens Kosin4ecTBO OTBETHBIINX
a6c. (n) %
OTCYTCTBHE IPOOIEM 19 35,2
TTOABIKHOCTD HE3HAYUTEIbHbIE TPOOIEMBI 14 25,9
yYMEPEHHBIE MPOOTIEMBI 16 29,6
CepbE3HBIE TPOOIIEMBI 5 9,3
OTCYTCTBHE MPOOIEM 33 61,1
HE3HAYNTEIbHBIC MPOOJIEMbI 11 20,4
Yxon 3a coboit YMEPEHHBIC MTPOOIEMBI 7 13,0
cepbE3HbIE TPOOIEMBI 2 3,7
SKCTPEMAJIbHBIE TPOOIEMBI 1 1,9
OTCYTCTBHE MPOOIEM 27 50,0
[loBcenHeBHas nesATENb- | HE3HAYUTEIbHBIC TIPOOIEMBI 17 31,5
HOCTh YMEPEHHBIC TPOOJIEMBI 7 13,0
cepbE3HBIE TPOOIIEMBI 3 5,6
OTCYTCTBHE MPOOIEM 12 22,2
Bostb/ackoMpopt HE3HAYUTEIbHBIC MPOOJIEMbI 23 42,6
yYMEPEHHBIE MPOOITIEMBI 13 24,1
CepbE3HBIE TPOOIIEMBI 6 11,1
OTCYTCTBHE MPOOIEM 25 46,3
Tpesora/ senpeccus HE3HAYUTEIbHBIE TPOOIEMBI 21 38,9
yYMEPEHHBIE MTPOOTIEMBI 13,0
CepbE3HBIE TPOOIICMBI 1 1,9

Hcmounuk: cocmasnero asmopamu no OAHHBIM UCCNICO008AHUS

Taxke OBUIH MPOAHATH3UPOBAHBI PE3YITh-
TaThl OTBETOB PECIOHJICHTOB O COCTOSIHUM CBOETO
3JI0pPOBbsI C UCTIOJIB30BAHUEM BU3YyaJIbHOM aHAJIOTO-
BOM miKaibl. [Ipyu aHann3e OTBETOB PECHOHIECHTOB
0 HAJIMYHMH U YPOBHE MPOOJIEM, CBA3aHHBIX CO 3710-
POBBEM, OTIPEEIICHBI IBE IPYIIIIBI — C OTCYTCTBHEM
(ot 61 % mpu oneHKe yxoma 3a codoi 1o 22,2 %

%

IPY OIICHKE HAJM4Us OO0JIM) U HATMYUEM MPOoOIieM
(ot 50 % no 77,8 %, coorBercTBeHHO). Ha pucys-
ke 1 mpencraBieHa JenecTkoBas quarpamma 3Ha-
yenuit nmokasarens EQ VAS y GonbHbIX quabeTtom
(maumeHTsl ¢ TEMU WIM WHBIMH TpoOiieMamu 110
AQHAJIM3UPYEMbIM II0KA3aTEISAM).

MoaBuKHOCTL

80
6
40

T
pesora -

bonb

Yxopa 3a cobon

MNoscegHeBHan
NeATeNbHOCTb

PI/ICYHOK 1. Pacnpez[eneHI/Ie IalMCHTOB 110 HAJITUYHTO HpO6J’ICMZ IMOABUIKHOCTD, YXOI 3a CO6OI>1,
IHOBCCAHCBHAA ACATCIbHOCTD, 60.]1]9, TPCBOXKHOCTD.
Hemounuk: cocmaesneno asmopamiu no OAHHBIM UCCILEO0BAHUS
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YcraHOBIEHO, UTO 3HaYeHUs NoKazarens EQ
VAS Bapsuposanu ot 40 go 100 6amnoB. Cpennsist
apudmernueckas cocraBuna 71,28+2,125 6amnos,
MOJAJILHOE U MEJUAHHOE 3HAYECHMs IOKA3aTeNsl Co-
craBuin 70 OamsoB. 25-i NMPOLEHTHIIb MOKa3aTess
EQ VAS naxonuiics Ha ypoBHe 60 Oanios, a 75-i
HPOLIEHTWIb — Ha YpoBHE 80 OaisioB. YcpeqHeHHbIE
3HaueHus nokasaresst EQ VAS y nanueHnros, umeto-
IIMX T€ UM UHBIE TPOOIEMBI C TTIOJIBUXKHOCTBIO (66,7
npotus 79,7 6amnos; p=0,006), ¢ yxomom 3a coboi
(65,0 mpotuB 75,3 6amnos, p=0,015) u ¢ moscen-
HEBHOH JesITenbHOCTHIO (63,9 mpotus 78,7 Gaios,
p=0,001), a Takxke, uMeroUMX OOIEBONH CHHAPOM
(67,8 mporus 83,3 Gamnos, p=0,003) 3HaUMTEND-
HO HMKE M0 OTHOIICHUIO K MAalMeHTaM, Y KOTOPbIX
poOIeMbl 10 aHATM3UPYEMBIM aCIIEKTaM HE BepH-
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¢durmpoBanbl. 3HaueHus nokasarens EQ VAS y na-
LUEHTOB C CUMIITOMaMHU TPEBOI'M HECKOJILKO HUXKE B
CPAaBHEHMH C MAIIUEHTAMHU, Y KOTOPbIX JaHHbIA CHH-
IpoM HE BepUUIMPOBAH, OJHAKO, CTATUCTHUECKU
He3Haunmo: 67,8 npotus 75,4 6amnos, p=0,085.
Taike OBLT MpPOAHATU3UPOBAH MPOPHUIH
COCTOSTHUS 37I0POBbS MAIIMEHTOB ¢ AuabeToM (pu-
cyHOK 2). IlomyudeHHbIE pe3ylbTaThbl CBUICTEINb-
CTBYIOT, YTO OTCYTCTBHE NPOOJEM CO 37A0pPOBHEM
xapakrepHo mus 13,044,577 % onpoueHHsIx pe-
cionaeHtoB. Jlns 14,844,832 % pecnoHaeHTOB
XapaKTepHbl HAPYILIEHUSI OJHOTO U3 aHAJIU3UpYe-
MBIX COCTOSIHUN (TIOABMIKHOCTB, YXOJ 32 COOOMH,
MOBCE/IHEBHAs JESITeNbHOCTh, OO0NIb, TpeBOra) u
72,246,097 % pecroHeHTOB UM €0 T HPOPHUIIb C
KOMOMHUPOBAaHHBIMU HAPYIICHHUSIMH.
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Pucynok 2. IIpodunb coCTOSHUS 370pOBbS MAIIMEHTOB C IUA0ETOM.
Hcemounux: cocmagneno agmopamu no OaHHbIM UCCIe008aAHUS

Hapsiny ¢ ananusom noxazarens EQ VAS
U TpouIIs COCTOSIHUSL 3[J0POBbS y TAlMEHTOB C
nuaberom anammsupoBanmu LSS. Ha pucynke 3
NpEaACTABJICHBI JICTICCTKOBAsA AuUarpamMmma U TucTo-

IpaMMBbl pacrpeneaeHns 3HaueHni nokasarens LSS
y MAIMEHTOB ¢ TEMHU WJIM MHBIMU MpOoOIeMaMu 1O
aHAJIM3UPYEMbIM MTOKA3aTEeIISIM.

IToaBIDKHOCTH
14

12

TpeBora(

Vxom 3a coboit

' MloBcenueBHAs

B 1ne i uHble npoonemvl

JECATEIIBHOCTD

B omcymcmeue npob.iem

Pucynoxk 3. Pacripenenenue 3HaueHnuii mokaszaresns LSS y manmeHToB ¢ 1nabeTom, ¢ y9eTomM
xapakrepuctuk EQ-5D-5L
Hcmounuk: cocmagneno asmopamu no OGHHbIM UCCIe008AHUS
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Cpennuit  ypoBenb LSS cocraBun
9,46+0,467 enuaun. MenuaHHOE W MoOJaldbHOE
3HaueHust LSS cocraBunu no 9 6amnos, MuH. (J1y4-
MK BapuaHT) — 5 6ayuioB, Makc. (XyIIIMHA Bapu-
anrt) — 19 Gamnos, 25-if npoueHTHIs — 7 6ayIOoB,
75-i npouenTuiib — 12 6amioB. Hy)xHO OTMETHTB,
YTO yCpeAHEHHbIE 3HaYeHus nokasaresns LSS y ma-
LIUEHTOB, UMEIOLIHNX T WM UHBIE TPOOIEMBI C IO~
BikHOCTBIO (11,1 mpotuB 6,5 Gamnos; p<0,001),
c yxomoM 3a coboi (12,5 mporuB 7,6 Gamnos;
p<0,001) u c TOBCEOHEBHOW JEATEIBHOCTHIO
(11,8 mporuB 7,1 Oamnos; p<0,001), a Tak-
xe, uMeronux 6onesoii cunapom (10,3 mpotus 6,4
6amioB; p<0,001) u cocrosuue Tpesoru (11,1 mpo-
tuB 7,6 6amios, p<0,001) cyiiecTBEHHO BHIIIE TIO
OTHOUICHUIO K MallUeHTaM, y KOTOPbIX MPOOIeMbl
10 AaHAJIM3UPYEMBIM aCIIEKTaM HE BBISBJICHBI.

VY mauueHToB ¢ 1uabeToM s OLEHKH ya-
CTOTBI U3MEHEHMSI 3J0POBbSl HA OCHOBE KPUTEPHUEB
KauecTBa JKU3HU: MOJBMKHOCTb, YXOJ 3a COOOi,
MIOBCEJIHEBHAsL JEATEIbHOCTb, OOJb U TPEBOTa UC-

HOJIb30BaH METOJ| MEepapXUUeCKoi KiIacTepu3aluu
U TOCTPOEHO JEPEeBO KJacTepHU3alldy HalUeHTOB.
AHanu3 mokasaj, 4To BbIOOpKa JENUTCS Ha TpU
OZTHOPOJIHBIE TIOATPYTIIBI KaK:

Ipynna 1:y Bcex NMalMEHTOB €CTh OIPaHU-
YEeHUSI MOJIBYKHOCTH U OOJIB/AUCKOM(OPT; HEPE-
KO CHMIKAIOTCSI TOBCEIHEBHAsI aKTUBHOCTb U YXO[
3a coboii, otmeuaetcs TpeBora (43,8 %, 31,3 % u
37,5 %).

Ipynna 2: BeaymuMH SBISIOTCS TpEBOTa
(100 %) u 6075 (85,7 %); OrpaHUYEHUS TTOBUKHO-
ctH (64,3 %) u yxona 3a coboii (57,1 %) BbipakeHbI
YMEPEHHO, a HapyLIEHHs TOBCEHEBHON AEATENb-
HOCTHU BcTpeuarotes pexe (35,7 %).

Ipynna 3: vame ormeuarorcst 601b (70,8 %)
U OrpaHMYeHHUe TMOIBMKHOCTH (45,8 %); TpeBora u
TPYIHOCTU C YXOJOM 3a COOOM BCTpEUaroTCsi pexe
(37,5 % u 33,3 %). lupiMu cioBaMu, I€pPEBO KilacTe-
pH3alliy TAIMEHTOB BBIIENSET TPU BapHaHTa IPo-
¢uas HapyleHuid: OO0JIb/IOABMKHOCTh — BEIYIIHE,
TpeBOra/0op — BeIyII1e; CMEIIAaHHbIN MPO(UIIb.

AeHaporpamma c Mcnonb3oBaHMem metona Bapaa.
C
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Pucynoxk 4. JlepeBo kiactepusaniy MaluueHTOB
Hcmounuk: cocmasneno agmopamu N0 OAHHbIM UCCTIE008AHUS
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W3 Tabnuuel 2, onpeaeneHsl TpU KiacTepa
PECIIOHJIEHTOB 10  M3y4acMbIM  I1OKa3aTelIsIM
KayeCcTBa >KU3HU: B IIEPBOM KJIACTEPE BBIIEICHBI
6onpHple co 100 % HamuuueM OrpaHUYEHUS
MOJIBM>KHOCTH M O0JIEBOTO CUHPOMA, @ TAKXKE yX0/1a
3a coboi B 31,3 %, moBCceTHEBHOMN IEATEILHOCTH
B 43,8 %, tpeBoru B 37,5 %, OLICHEHHBIE KaK C
BBICOKUM YPOBHEM CHIDKCHMS KauecTBa JKHU3HH.
Bo BTOpOM Ki1actepe onpeneseHbl NauueHTsl, s
KoTopbIX XapakrepHo 100 % nHannume TpeBoru
u OoneBoro cuuapoma (64,3 %), orpaHuveHue

nonsxHOCTH (57,1 %), yxona 3a coboit (35,7 %) u
TOBCEAHEBHOM NiesaTennbHOCTH (85,7 %); OlleHEHHbIS
KaK TAI[MeHTHl C YMEPEHHO-BBICOKUM CHW)KCHHEM
Ka4yecTBa ’KM3HU. B Tperuii kiacTep OmpenescHsl
nanueHTsl ¢ OoneBbM cuHapomoMm (70,8 %) u
npoOlieMaMu, CBS3aHHBIMH C  TOABHIKHOCTBIO
u yxomoMm 3a coboii (45,8 %), ¢ moBceaHEBHOMH
nesteabHOCThIO0 (33,3 %) M coCTOsiHUEM TPEBOTHU
(37,5 %). IlanmeHTs! OLIEHEHBI KaK C YMEPEHHBIM
CHIDKCHHEM KadecTBa XU3HH (27).

Tadnauua 2. Pactipenenenne 60MbHBIX 1UabETOM MO KilacTepaM ¢ Y4eTOM OTBETOB Ha Borpockl EQ-5D-51L

KosimuecTBO NanMeHTOB 1O KJIacTepam,
Xapakrepuctuku u ypoau EQ-5D-5L a0c.
Nel No2 Ne3
[TonsuxHOCTH OTCYTCTBHE MpoliIeM 0 6 13
HE3HAYUTEIbHBIC TPOOIEMBI 4 6 4
yMepeHHbIE TPOOIEMBI 9 2 5
Cepbhe3HBIC MPOOIEMBI 3 0 2
JKCTPEeMaJIbHbIE MPOOJIEMBI 0 0 0
Vxox 3a coboit OTCYTCTBHE MPOOIeM 11 9 13
HE3HAYUTEIbHBIC MPOOIEMBI 3 4 4
yMepeHHBIE TPOOIEMBI 2 0 5
CepbE3HbBIC MPOOJIEMBI 0 0 2
SKCTpEeMaJIbHbBIE TPOOJIEMBI 0 1 0
IToBcenneBHas OTCYTCTBHE MpolieM 9 2 16
JIeSITeIbHOCTh HE3HAYUTEIbHBIC MPOOIESMBbI 5 7 5
yMEpEHHBIE TPOOIEMBI 2 4 1
CepBhEe3HBIC MPOOIEMBI 0 1 2
IKCTPEMAJIbHBIC TTPOOIEMBI 0 0 0
bonw OTCYTCTBHE MPOOIEeM 0 5 7
HE3HAYUTEIbHBIC MPOOJIEMbI 9 8 6
YMEpEHHBIE TPOOIEMBI 5 1 7
CEPbE3HBIC TPOOIIEMBI 2 0 4
AKCTpPEMaJIbHBIE MPOOJIEMbI 0 0 0
Tpesora OTCYTCTBHE MPOOIIeM 10 0 15
HE3HAYUTEIBHBIC TPOOIEMBI 5 11 5
YMEpPEHHBIC IPOOJIEMBI 1 2 4
CepbEe3HBIC MTPOOITEMBI 0 1 0
IKCTPEMAIIbHBIC TPOOIEMBI 0 0 0
Hcmounuk: cocmasneno asmopamu no OGHHbIM UCCIE008AHUS
OO0cy:xnenne oons/muckomdopr (77,8 %), TOABMKHOCTH
B Hacrosmem uccnenoBanuu omnpeaeneHel (64,8 %), tpeBora/menpeccus (53,7 %) wu

npodus 310poBbs, mkana EQ VAS u unnekc EQ-
5D-5L y mamueHToB ¢ 1uabeToM, HaXOMUBIIUXCS
Ha CTallMOHApPHOM JICYEHUH B MEIUIMHCKHUX
yupexaeHusx I Anmarsl [21]. OnpeneneHbt
KIIOYEeBBbIE  OONACTH BIUSHUS Jguabera mpu
pamKupoBaHUM TPOMUIS 3I0POBbS MAIUEHTOB:

95

MOBCEIHEBHAs JieaTelbHOCTE (50 %).

B cpaBHuTenbHOM HCCIIEOBaHUM, IIPO-
BereHHoM B [lonbiie [6; 7], y 2973 xuteneit 6e3
nuabera U 255 manueHToB ¢ AuabeToM yCTaHOBIICH
nuskuii 0amn EQ VAS (paznuma 18,5 Gamios mo
100-6annpHoOM mikane) u 6onee HU3KUM uHACKC EQ-
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5D-5L (pa3uuna 0,135; nuanazon mkansr: 1,59).

B psgae uccnenoBanniit HRQoL y 6onbHbBIX
nuaberoM B cTpaHax Asuu, Adpuku u EBpornsr [8-
13] onpenenensl Haubonee MOABEPIKEHHBIC BIIUS-
HUIO 3200JIeBaHUs KOMIIOHEHTHI Mpoduis 310po-
Bbs: 00mb/muckombpopt (64,0-67 %), TOABUKHOCTD
(60,5 %), B MEHbIIIEH CTEIIEHNU — TpeBOra/Aenpec-
cus (28,4 %), mobunsHOCTh (17,8 %), MpUBBIU-
Has pearenbHoOcTh (10,6 %) u camooOcmyXuBaHue
(6,8 %). Cpennuii 6ann unaekca EQ-5d-5L cocra-
Bun 0,86-0,95 (95 % CI 0,83-0,96), kotopbie ObLIN
HUxe, yeM y nomyssiuuu [9; 10]. V nanueHros c
nuaberom B Dduonuu [9] unnexc EQ-5D-5L co-
ctaBun 0,78, Hanbonee BBIPAXKEHHBIM MPHU3HAKOM
KpuTepueMm Obuta 060sib AUCKOMGOPT, U OTMEUYEHA
koppemsiuus paktopoB UMT, ypoBenb caxapa B
KpPOBH CO CHMKCHHMEM KauecTBa >ku3HH. Torma Kak
y nanuenToB B Upane unaexc 6s11 Boiie (0,93), Ho
KOppeNupoBa ¢ JY4YIIUM JOCTYNOM K MEIUIIMH-
CKUM YyUYpeXKJIeHUsIM. B uccrnenoBannu maueHToB
B Komym6uu unnexc EQ-5D-5L 6511 0,95, a mikana
EQ VAS 85,3 %, naubonee noaBepKeHHbIMU BITH-
SIHUIO 3a00JIeBaHUsl ObLTM KOMITIOHEHTHI TPEBOTa/Ie-
npeccus u 0omb/auckomdpopt [11].

OTMeueHO BIUSHUE ATUTEIBHOCTH Tede-
HUs nuabera, JTeUYeHUs] WHCYIMHOM, HAJTMUUe OXKH-
PEHUS U OCIIOKHEHUN Ha Ka9€CTBO JKU3HH OOJIBHBIX
nuaderoM. OOIIMI ITOKA3aTeNb IOJE3HOCTU OBLI
Boimie B SAnonun (0,86, 95 % IAU: : 0,80-0,92, p =
0,0001) [14], yem B Kanane (0,79, 95 % JAU: : 0,78-
0,80, p=0,81) u Benuxkoopuranuwu (0,72, 95 % AU:
0,64-0,79,p <0,001). B uccnenoBanuu naiueHToB ¢
CA2 B Caynockoit ApaBuu, CTpaHe, 3aHUMAIOILIEH
7 MECTO B MUPE TI0 MIOKA3aTeII0 paclpoCTpaHEHHO-
ctu 3a0oneBanus [18] ormedyeHo BrnusiHUE muabde-
Ta Ha (usznyeckoe 310poBbe (37,2 % umenu mnpo-
OneMbl), TICUXONOTUYECKUNH KOMIIOHEHT 30pPOBBS
(39,2 % ucneiTeiBanu TpeBory u 33,9 % — nenpec-
CHIO) M COIIMANIbHBIE aCTIeKThI KU3HU (42,9 % KoM-
MYHUKaTHBHbIE U MpoOieMsl ¢ gocyrom). OOiee
Ka4eCTBO JKU3HU OBbLIO OLICHEHO MAIlMeHTAMH KaK
xoporee (40,4 %), ynosnerBopurensHoe (29,9 %)
1 oueHb mioxoe (4,8 %). Y manueHToB MOXKUIOTO
Bo3pacta ¢ CJI2 OoTMEUYEHO CHUKEHUE KauecTBa
KU3HU H3-32 MPOOJIEM C TOBCETHEBHOW aKTHUBHO-
CThIO, OOJIee BhIpAXKEHA JIETIPECCUSl U HEraTUBHOE
BIUSTHUE HEKOHTPOJIUPYEMOTO JICUCHUSI U CIIaboro
KOMITJIaeHCa € JICYCOHBIMU CTPATETUSMHU.

B Hammem uccienoBaHiM CaMOOLIEHKA CBOE-
IO 3/I0POBBS MALIMEHTAMU C TM1A0ETOM BBISIBIIIA JIUIT

¢ orcyrctBueM npobnem B 13,0+4,577 %, ot 61 %
IpYU OLIEHKE yXo/a 3a co0oit 10 22,2 % npu o1eH-
K€ HaMU4usl OONH MPU PaHKUPOBAHUU. bonbiimH-
CTBO COCTABWJIM MAILMEHTHI C HATMYUEM MPOOIeM
(87,0,2£10,929 %), ot 50 % no 77,8 %, cooTBeT-
ctBeHHO. [Ipu atom 72,2+6,097 % pecnioHIeHTOB
uMeNH Tpo(uiIb COCTOSHUS 3A0POBbsI ¢ KOMOMHHU-
POBAaHHBIMH HAPYIICHUSIMHU.

VY nanuentoB ¢ aunabetom B Hurepuu [15]
CaMOOIIEHKa 3/10pOBbsl ObLIa BHINIE MO JIOJIE Ma-
[IUEHTOB, He uMmeromux npodnem (33,2 %); Hau-
Oosblliee BIUsSHUE NUabeTa MAIlMeHThl OTMETWIIN
B Hanmnuuu 6osu/auckomdopra (60,2 %), TpeBoru/
nenpeccunt (57.6 %) ¥ B CHIDKEHUU TOBCEIHEB-
HoU akTuBHOCTH (52,7 %). Cpenuss apupmeru-
yeckas wmkana EQ VAS Bceil rpymmsl naiueHToB
B HaIIeM HCCIeA0BaHMM cocTaBuia 71,28+2,125
0aJyI0B, KOTOPBIA OBLT HUXKE Y MAIIMEHTOB, UMEIO-
IIUX TpoOJIeMBbl C MOABUKHOCTBIO (66,7 +1,712),
¢ yxozoM 3a coboit (65,0+2,103), ¢ moBceaHEeBHOU
JeATeIbHOCTRIO (63,9 £ 1,817), uMeronux O0oseBoi
cuaapom (67,8 £2.343) u cumMnTOMaMu TPEBOTHU
(67,8+2,764). Cpennuit LSS y OGonbHbIX nuabe-
TOoM, cocTtaBuil 9,46+0,467 equHuL. 3HaYEHUS CyM-
MapHoro 0Oamia y MalUeHTOB, UMEIOIUX T€ WU
UHBIE MTPOOJIEMBI CO 30POBbEM OBLIU CYIECTBEH-
HO BBIIIIE [0 OTHOIICHHIO K MAIIMEHTaM, Y KOTOPBIX
npoOseMbl He OTMEUEHBI. Takas Jke TeHICHIIUS OT-
MeueHa B uccienoanuu Li H. u ap. [22].

VY maipeHToB ¢ 1uabeToM MO CPAaBHEHUIO C
o0mielt momyssiuuel ompeaeneHsl Oojee HHU3KUE
Gamnbl camoouenku EQ-VAS, snauenus Me (IQR -
IQR,) cocrapumu 70,89-80,0 (65,0-85,0). Hannune
TUMEPTOHUU M JPYTUX OCIOKHEHUH nuadera Obuin
CHIDKAIOUMMHU (pakTOpaMu CyOBEKTUBHOIO Onaro-
nonyuus (69,79; 14,64). IIpeaukarueiMu axropa-
MU, YAYYIIAIONMMUA CaMOOIICHKY KadecTBa KU3HHU,
CBSI3aHHOW €O 3/10pOBbEM ObUIM 00pa3oBaHHUE, MO-
JIO/I0# BO3PACT, 3aHATOCTD; & CHIYKAIOLIUMHE (PaKTO-
paMu- >KEHCKUI TOJI, MPUHAUIEKHOCTh K CTapIien
BO3PACTHOM TpyTIIie, J€YCHUE UHCYIIMHOM U JAPYTH-
MU Tpenaparamy, U HaJIM4ue OCIOoKHeHuU. OTme-
4yeH Hu3kuii ypoBeHb EQ-VAS y 6onpHBIX AabeToM
y KOTOPBIX OTMEUEHa HHU3Kas MPUBEPKEHHOCTH K
JICUEHUIO OTCYTCTBHE KOHTPOJIS M KOMILIaeHca [22].

B namem uccrnenoBaHuu OMpEENICHbI TPH
KJIacTepa: ¢ BBICOKUM, CPETHEBBICOKUM U CPEJIHUM
YPOBHEM CHIKEHHsI KaueCTBa JKU3HH MAI[EHTOB C
nuaberoM. B kmacrepe 1, HauGosee BIUAIOIIUMU
Ha 3/I0pOBBE M3-3a 3a00NeBaHUs TuabeToM, ObLIN
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OTpaHUYEHUE TOABMKHOCTH, O0Ib/IucKoMpopT
(100 %), u Hamuuue mpoliieM JOOOr0 YPOBHH,
CBSI3aHHBIE C YXOJOM, TOBCEIHEBHOW JesTelb-
HOCTBIO M COCTOSIHUEM TpeBoru/menpeccuu (OT
43,8 % no 31,7 %). B knactepe 2 Begyummu 06-
JacTAMH YXYAIICHUS 37I0OPOBBSI ONpPEAETICHBI Tpe-
Bora/aenpeccus (100 %), npoOnemMsl, CBA3aHHBIE C
MIOBCETHEBHOM JIeATeIbHOCThIO (85,7), HamuuneM
6onu/muckomdopra, MOABUKHOCTBHIO M YXOAA 3a CO-
601t (ot 64,3 no 35,7 %). Knacrep 3 cocrasnen u3
MAIMEHTOB ¢ MpobIeMaMu, CBSA3aHHbBIE C 00NIacTs-
Mu 60mb/nuckomdopt (70,8 %), u MeHbIIE ¢ TOA-
BIDKHOCTBIO M YXOZIOM 3a c0oboit (45,8 %), TpeBora/
nenpeccuu (37,5 %) u MOBCETHEBHOMN AESITEIBHO-
ctbio (33,3 %). Takas kapTuHa yKJaJIbIBaeTcsi B
COBpeMEeHHOE oHuManue npumenenust EQ-5D kak
KJIIMHUYECKOT'O MHCTPYMEHTA OLICHKU UCXO/10B [23]
Y COTJIacyeTcsl C IaHHBIMH O BIUSHUH OCIOKHEHUN
Ha cHmkenue HRQoL y mauuentos ¢ CI12 [24].

B otnuume oT Hamero uccieaoBaHus, B pa-
6ote Li H. u ap. [22] B deThipéx moarpymnmnax mna-
LIUEHTOB: C BBICOKOW, YMEPEHHOM, JIETKOU U HU3KOU
CTETICHbIO TSKECTH 3a00JIeBaHMs ,BBISBICH CHU-
KCHHBI YPOBEHb Ka4eCTBa JKU3HU, CBSI3aHHBIN C
MIPUCYTCTBUEM TICHXOJIOTHYECKUX CUMIITOMOB.

B cucremarnueckom 0030pe M MeTa-aHa-
JU3e UCCIeAOBaHUMN, MPOUHIEKCUPOBaHHBIX B Ko-
KpaHOBCKOW Oumbnmoreke, 6a3zax naHHblx Embase,
PubMed u CNKI u Bxmrouaromux 57 109 maru-
entoB ¢ CJI12, omnpeznesieHo MOJIOKUTENIbHOE BIIUS-
HUE TakuX (PaKTOpOB, KaK (pU3MUECKUE ympaxHe-
Hus (o6umit O Bapsuposaincs ot 0,635-0,825)
u Oonee yactasi mpoBepka ypoBHs miroko3sl (OLL
0,175; 95 % AU: 0,041-0,756). IIpu stom, HaNU-
yue ocnoxuennit (O 1,462-3,038), runepronun
(oI 1,389; 95 % JW: 1,173-1,644), Gonpmas
npoaopkuTenbHOCTh quabera (OLI 1,865; 95 %
JU: 1,088-3,197), nueta ¢ OONBIIMM KOJTHYESCTBOM
kpacHoro msica (OI1I 2,085; 95 % [A: 1,063-4,089)
u nenpeccus (O 3,003-11,473) accoummpoBa-
JIUCh CO CHM)KEHUEM KauecTBa Ku3HHU [15;25].

BriBOabBI

Takum 00pazom, y MAIMEHTOB C CaXapHbIM
nuaberoM 2 Tumna Hambosee 3HAYMMOE BIIUSHUE Ha
CHIDKEHHE Ka4eCTBa )KU3HU OKa3bIBAIOT 0OJb, Tpe-
BOTa/JIeNIpeccsi M OTPAHUYCHHUS MOJBUKHOCTH,
YTO MOAYEPKUBAET HEOOXOTUMOCTH KOMILIEKCHOTO
MOJXO0Ja K BEJACHUIO JaHHOW KaTeropuu OOJIbHBIX.
Tako#l moaxo JOMKEH BKIIOYATh HE TOJBKO KOP-
PEKILIMI0 METa0OTUYECKUX HAPYLICHUH, HO U TICH-
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XO03MOIMOHAJIBHYIO MOJJIEPKKY, HAIIPABJICHHYIO HA
yiaydlieHre 00IIero COCTOSHUS MalUeHTOB.

VY 3HauMTENBHOr0 OOJNBLIMHCTBA MalUEH-
TOB C CaXapHbIM JMAa0ETOM, MPOXKHUBAIOUIUX B TI.
AnMathsl, OTMEYeHa HU3Kasi CyOBEKTHBHAs OLICHKA
COOCTBEHHOIO 3[0POBBS, UYTO MOATBEPHKAEHO pe-
3yapraraMu onpocHukoB EQ-5D-5L u EQ VAS.
Haubonee cymecTBeHHOE BIMSHUE HAa CHUXKCHHE
MOKa3aresiell KayecTBa JKU3HU OKa3ajdu JIOMEHBI,
CBsI3aHHBIE C 00JIbIO/IUCKOM(POPTOM, OTPaHUYCHH-
€M IOJIBUKHOCTH U TPEBOTOW/JIeIPECCHEH.

Pe3ynbTaThl KJIACTEPHOIO aHalIM3a MO3BO-
JIMITU BBIJICJIUTH TPYIIIBI MAUEHTOB C Pa3IUYHBI-
MU NPpO(UIIMH HAPYILIEHUH, YTO CBUIETEIbCTBYET
0 HEOIHOPOJAHOCTH BIUSAHUS JuadeTa Ha KayeCTBO
KHU3HH U TIOAYEPKHUBAET HEOOXOIUMOCTh pa3paboT-
KA U BHEIPEHUS MHIUBUAYaJIbHO OPHEHTHUPOBAH-
HBIX MIPOTrPaMM MEIUIMHCKON U MCUXOJIOrMYECKON
HOJICPIKKH.
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2 TUII KAHT JUABETIIIEH AYBIPATBIH HAYKACTAPABIH OMIP CYPY CAITACBI: EQ-
5D-5L TAJIIAYbBI

A. A. BeiiicoBa', H. Takamypa?, B. b. Kamxen!, ®. A. Uckaxosa'*, H. . CanaeBa'
'On-®apabu areiHgarsl Kasak yiaTTeik yHUBepceuTeTi, Kasakcran, AMars
’Haracaku yauBepcuteri, XKarnonusi, Haracaku
*Koppecnonoupyrowuii agmop

AHgarna

KanT nuabeti keH TapanFaH co3bUIMAalIbI aypy OOJBIN TaObLIa Ibl, IEMIE KapThl MIJUTHAP/IKA HKYBIK
amam, an Kazakcranna xanbIKThiH 4,2 % 3apaan mereni. 3eprreyain Makcarel: EQ-5D-5L1 xone EQ VAS
cayajlHaMachl MEH HMepapXMsJIbIK KJIACTepiiK Tajijay apKbUIbl AJMAaThl KaJlaChIHBIH MEIUIUHAIBIK
Mekemenepinze OaiikairaH KaHT AMa0eTIMEH aybIpaThlH HayKacTap/IblH OMip CYPY CalachIH 3epTTey.

Makcampi.  AnMaThl — KaJacbIHAAFbl  MEIUIMHAJIBIK  OpTaJbIKTapJa  CTAlMOHAPJBIK €M
KaObLIam KaTrkaH 2-TUMTI KaHT auaberi 6ap HaykacTapasiH eMip camackiH EQ-5D-5L sxone EQ VAS
cayaJTHaMaJIapbIHbIH KeMeTiMeH 3epTTey. byl 3eprrey neHcaynblK NpoQuiliH 6araiayFa »KoHe aypyablH €H
KOIl 9cep eTETiH calajapblH aHBIKTayFa MYMKIHJIIK Oepi.

Mamepuanoap men a20icmepi. Ocbl cunaTTaMalblK KeJIIeHEH 3epTTeyre 2-TUITI KaHT 1uadeti 6ap 54
Haykac KatbelcTel. EQ-5D-5L cayannamace! OolibIHIIa IeHcaynbIK Mpoduii 0ec kepceTKilneH oaraiaHbl:
KO3FAIIFBIITHIK, ©31H-031 KYTY, KYHIENIKTI KbI3MET, aybIpCBhIHY/’KalChI3BIK JKOHE Ypel/aenpeccus.
CyObextuBTi neHcaynslk EQ VAS Busyannwsl ananortelk mikaiaceiMeH (0-100) cunarramael. ©Owip
carachlHbIH TOMEH/IEY JEHreiiHe Kapail 1Kl TonTapiabl 0esin KepceTy YILIIH HepapXHsUIbIK KJIACTepIliK
Tanay KOJJIaHbLIJIBL.

Homuowcenep. ©OMip canachlHbIH €H aWKbIH IIEKTENyJepl aybIpchIHy/Kalch3ablK (77,8 %),
KO3FalFbIITHIK (64,8 %) xoHe ypeit/nenpeccus (53,7 %) nomenaepinae tipkenai. 87,02 = 10,929 %
HayKacTap/ia JeHCaylbIKKa OaillaHbICThI MOceNeNnep aHbIKTamabl, an 72,2 + 6,097 % — apanac Oy3bLIbICcTap
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Oaiikanabl. JleHcaynblK KyHiHIH *KUBIHTBHIK Oanbl (LSS) opra ecenmen 9,46+0,467. Kiactepiik Tannay
OOBIHINA YIII TOI aKbIH/IAJJIBL: JKOFaphl TOMEH/LY (KO3FaIFBIITHIK MeH ayblpchiHy — 100 %; connaii-ak
KYHJIEJTIKT1 KbI3MET, ©31H-031 KYTY ’KOHE Ypel KepceTKilTepiHiH caiikecinuie 43,8 %, 31,3 % xone 37,5 %
Oy3bUIBICTAphl), opTala-xorapbl ToeMeHaey (ypeit — 100 %; kynaemikti Kbizmer — 85,7 %; aybIpchiny/
KalcpBablK — 64,3 %; Ko3ranFblUTHIK — 57,1 %; e3iH-e31 Kyry — 35,7 %) oHe opraiia TeMEHJEY
(aybipcbiny/skaice3abik — 70,8 %; Ko3ranfbIITHIK — 45,8 %; e3iH-031 kyTy — 33,3 %; yperr — 37,5 %;
KYHZIENIKTI KbI3MeT — 33,3 %).

Kopvimbinovl. AnMathl KalnachIHbIH CTAllMOHAPIIBIK TALIMEHTTEPIH 1€ CYOBEKTHBTI IEHCAYIIbIK Oarachl
TOMEH KOHE eMip camachblHa €H YJKEH dcep €TETiH JOMEHJEp — aybIPChIHY/KalChI3/IbIK, KO3FaJIFBIIITHIK
xoHe ypeit/nenpeccus. by motmwxkenep EQ-5D-5L, EQ VAS xoHe kiacTepiik Tanaay apKblUTbl pacTaIbl.

Tyitin ce3dep: xanm ouabemi; omip canacvi;, EQ-5D-5L; EQ VAS, uepapxusnvix xiacmepiix
manoay, Kazaxcman.

HEALTH-RELATED QUALITY OF LIFE IN TYPE 2 DIABETES: An EQ-5D-5SL ANALYSIS

A. A. Beisoval, N. Takamura?, V. B. Kamkhen!, F. A. Iskakova'*,
N. G. Sapayeva'
'Al-Farabi Kazakh National University, Almaty, Kazakhstan
’Nagasaki University, Japan, Nagasaki
*Corresponding author

Abstract

Type 2 diabetes mellitus is a highly prevalent chronic disease affecting roughly half a billion people
worldwide. In the Republic of Kazakhstan, official statistics indicate a prevalence of approximately 4.2 %
of the population.

The purpose of the study. The aim of the study was to assess the quality of life of patients with type
2 diabetes undergoing inpatient treatment in medical centers in Almaty, Kazakhstan, using the EQ-5D-5L
and EQ VAS questionnaires, which made it possible to evaluate their health profile and identify the areas
most affected by the disease.

Materials and Methods. A total of 54 patients with type 2 diabetes participated in this descriptive
cross-sectional study. The EQ-5D-5L profiled health across five domains (mobility, self-care, usual activities,
pain/discomfort, anxiety/depression). Subjective health status was measured with the EQ VAS (0-100). To
delineate subgroups based on the degree of HRQoL decrement, we applied hierarchical cluster analysis.

Results. The most frequent limitations were observed in pain/discomfort (77.8 %), mobility (64.8 %),
and anxiety/depression (53.7 %). In 87.02 + 10.929 % of patients, health-related problems were identified,
and in 72.2 = 6.097 % combined disorders were observed. The mean Level of Health Status (LSS) score
was 9.46+0.467. Cluster analysis identified three groups: high decrement (100 % impaired mobility and
pain; additional impairments in usual activities, self-care, and anxiety in 43.8 %, 31.3 %, and 37.5 %,
respectively); moderate-to-high decrement (anxiety 100 %; impairments in usual activities 85.7 %, pain/
discomfort 64.3 %, mobility 57.1 %, self-care 35.7 %); and moderate decrement (pain/discomfort 70.8 %,
mobility 45.8 %, self-care 33.3 %, anxiety 37.5 %, usual activities 33.3 %).

Conclusions. Among hospitalized patients with T2DM in Almaty, subjective health ratings were
low, with pain/discomfort, mobility, and anxiety/depression exerting the greatest impact on HRQoL. These
findings were consistently demonstrated by EQ-5D-5L, EQ VAS, and cluster analysis.

Keywords: type 2 diabetes; health-related quality of life; EQ-5D-5L; EQ VAS, hierarchical cluster
analysis; Kazakhstan.
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MPHTH 76.29.30:

®YHKIIMOHAJBHOE COCTOSIHUE CEPIEYHO-
COCYIUCTOHU CUCTEMBI NOJPOCTKOB-
BATEPIIOJIMCTOB J0O U IIOCJIE HAT'PY3KHU
C UCHOJb30BAHUEM AIIIIAPATHO-TIPOTPAMMHOTI'O
KOMIIJIEKCA «3JIOPOBBE-DKCIIPECC»

C. D. Myspanosa*!, M. P. Kamanuesa', P. H. Canapranues?, I. A. Hap6exoBa®
"HYO «Ka3axcrancko-Poccuiickuii METUIIMHCKUI YHUBEpCHTET», KazaxcTaH, AJMaThl
2 TOO «llenTpanbHbIi MIaBaTeNIbHbIN Oacceiiny KazaxcraH, AnMarhbl
3 Toponckas knuHudeckas 6onbauia Ne 5, Kazaxcran, Anmarsl
*Koppecnonoupyrowuii agmop

AHHOTaNUA

Boanoe nono — TpyaHas amiernyeckas urpa Ha Boje. OHa TpeOyeT pa3HOCTOpPOHHEH (u3nyecKoi
MOJrOTOBJICHHOCTU. IHTEeHCHUBHBIE CHOPTHUBHBIE TPEHUPOBKU (POPMHUPYIOT crieuuduyueckrue U3MEeHEHUs
CEPIEUYHO-COCYAUCTON CUCTEMbI, 0003HAaUYEHHbIE B CIOPTUBHON MEIUIIMHE TEPMUHOM «CIOPTHUBHOE Cepi-
ue». B Kazaxcrane maHHbIN BUA criopTa SIBISIETCS. OIHUM U3 MEPCIIEKTUBHBIX HAIMPaBICHUN KOMaHIHbBIX
BUJIOB CIIOPTA.

Llenb. U3y4uTh COCTOSTHUE CEPAECYHO-COCYIUCTON CUCTEMBI Y CIIOPTCMEHOB BOAHBIX BUJIOB CIIOPTA, B
TOM 4HcIIe MPpH (HU3NUECKON Harpy3Ke ¢ UCI0JIb30BaHWEM MHHOBAIIMOHHBIX TexHoiorui (AIIK «3nopoBbe-
IKCIIPECC» ).

Mamepuanvl u memoosi. B peTpoCreKTHBHOM HCCII€0BaHUU NpUHsIN yyacTue 102 croprcMeHa-
BaTEPIIONINCTA, U3 KOTOPhIX 86 COOTBETCTBOBAIM KPUTEPUSIM BKiItOUeHHs. DOpMUpPOBAHUE BHIOOPKU OCY-
LIECTBIISIIOCH HA OCHOBE 10/100pa ¢ y4€TOM (PU3NUECKUX MapaMeTpoB, YPOBHS (PU3HUECKOM MOATOTOBKH U
OTCYTCTBHSI IPOTUBOIOKA3aHUM K YYaCTHIO B UCCIIEIOBAHUU.

Pesynomamei. I1ocie TpeHUPOBOYHOTO MpoOIlecca y CHOPTCMEHOB KEHCKOT'0 1oJIa OTMevasiach Oosee
BbICOKasl 0011as BapuadbenbHOCTh cepaedHoro purmMa (MxDMn, SDNN, CV, Mo) u 6osee HU3KHE MTOKa3a-
TENW HaIPSHKCHUST PETyIATOPHBIX cucteM (Amo%, SI), 4To CBUIAETEIHCTBOBAIO O MEHEE HAMPSHKEHHOM
npoduse BOCCTAHOBJIECHHUS 10 CPABHEHUIO C MYKUHNHAMHU.

Buisoouwl. IlpoBenéHHOE uccieqoBaHre MOKa3ajo, YTo ocTpas (pusnueckass Harpy3Ka BbI3bIBAE€T CHU-
KEHHE TapacuMIIaTHYECKON M aKTHBALMIO CUMIATUYECKOW aKTUBHOCTH, YTO MPOSBISETCS B U3MEHEHUSIX
KJIFOUEBBIX ITOKa3areseil BapuadeabHOCTH CEPACUHOTO pUTMA.

Knrwoueswie cnosa: 6oonoe nono, cnopmusHoe cepoye, cepoeuHo-cocyOucmas cucmema.

Beenenue

Bognoe oo — TpyaHas anieTudeckast urpa
Ha Boje. OHa TpeOyeT pa3HOCTOpOHHEW (u3nye-
CKOM MOATrOTOBIEHHOCTU. BarepnonncTsl JOIKHBI
OBITh MPEBOCXOJHBIMU IJIOBLIAMU, OTJIIMYATHCS Ta-
KMMH KaueCTBaMHM, KaK BBIHOCIIMBOCTh, ObICTPOTA,
CWJIa U JIOBKOCTh. Takxe CTOUT oOpaTuTh BHUMa-
HHE, YTO UX OTINYAIOT CHJIBHBIE MOpajIbHO-BOJE-
BbIE KauecTBa. [[eATenpHOCTh BaTEPIIOIUCTOB — 3TO
MHOTOJIETHUI HENpepbIBHBIN Iporiecc 00yueHus u

(u3MYECKOro Pa3BUTHUS, TO €CThb TPEHUPOBOUYHBIX
3aHSTUN C UCIIOJIb30BaHUEM OOJBIINX, a MOPOH U
IpeeNbHbIX, (PU3UUECKUX Harpy3ok [1].

Bonnoe nono kynstuBupyercs B 13 peru-
onax PecnyOmuku Kaszaxcran. [[ns 3aHsTus JaH-
HBIM BUJOM CIIOpTa B CTpaHe mMeeTcs Oonee 377
OacceitHoB. [lo TaHHBIM CTaTUCTUYECKOIO OTYETA
[2], KOTMYECTBO CUCTEMAaTHUYECKH 3aHUMAIOIIUXCS
BOJHBIM 1010 B Ka3axcrane cocrasiser 2645 ue-
noBek (AxkmonuHcKkas 06macts — 50, AKTIOOMHCKas
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obnactb — 219, Atbipayckas obnacts — 169, . An-
Mmatbl — 281, BocTouno-Ka3axcranckas o0macTh —
110, XKamObuickas oomacts — 366, 3anagno-Kazax-
cTaHckas obnactb — 244, KaparanauHckas o61actb
— 85, 1. Actana — 600, [TaBnogapckas o0macts — 55,
obnactb XKetbicy — 260, obnacte Abaii — 206).

B Kazaxcrane naHHBI BMJ CIIOpTa $IB-
JA€TCS OAHMM M3 IEPCHEKTUBHBIX HalpaBICHUN
KOMaHJHBIX BUI0B cnopta. B mapre 2025 rona B
Wxaonuue (Kuraif) mpomén yemnuoHar A3uu 1o
BOIIHOMY 110J10. KazaxcTaHcKue BaTepIIOJIMCTHI 3a-
BOEBAJIM HA HEM J[B€ HArpaJibl: My>KCKasl U JKEHCKas
koMaH/bpl KazaxcraHa craiau TpeTbUMU Ha KOHTH-
HEHTAJIbHOM NIepBeHCTBE [3].

DopMHpOBaHKUE CEPIEUHO-COCYAUCTON CH-
cTeMbl HanOojiee aKTUBHO MPOUCXOAUT B PAHHEM
JETCKOM M IIOAPOCTKOBOM BO3pacTe, IPU 3TOM
pa3BUTHE OPraHOB KPOBOOOPAIIECHUS OTIMYACTCA
MHTEHCUBHOCTBbIO M HEPAaBHOMEPHOCTBIO. Makcu-
MajbHbIE TEMIIBl YBEJIMYEHHUS pa3MEpoB cepala
HaOII0at0TCs B IEPBBIE /1BA TOJla AKHU3HU U B IIEPU-
ox 14-15 ner. Haubosee BbIpaKeHHbIE U3MEHEHUS
IIPUXOZSATCS Ha JIEBBIN JKEIYJ0YEK, UTO CBA3AHO C
BO3pacTaroiei Harpyskoi k 14 romam. C Bo3pac-
TOM Macca M 00bEM cep/lla yBEIUYMBAIOTCS 3HA-
YUTEIbHO OBICTpEE, YeM MPOCBET MAruCTPaIbHBIX
cocyloB, a K 15 rogam 00bEM cep/iia Bo3pacTaeT
NPUOTU3UTENIEHO B CEMb pa3s.

Y geren ¢ XOpOLIO Pa3BUTOM CKEIIETHOU
MYCKYJIaTypOM 4acTOTa CEpIEYHBbIX COKpallleHUM
HIDKE, YTO OOYCJIOBJIEHO MOBBIIIEHHONH aKTUBHO-
CTBIO IIaPaCUMIIATUYECKOM HEPBHOM CHUCTEMBI. B
TOM 4YHCIIE 3TO MOXET OBbITh OOYCIIOBIEHO Ooiee
YS3BUMBIMM K COCTOSIHUSIM Jl€3a/laliTallui Cepley-
HO-COCYJIUCTOH ESTEeNIbHOCTH [4].

WHTEHCUBHBIE CIOPTUBHBIE TPEHUPOBKU
¢dbopmupyroT crienupuuecKkrue U3MEHEHUsl cepied-
HO-COCYIMCTON CHCTEMbI, 0003HAYCHHbIE B CIIOp-
TUBHOM MEIULMHE TEPMUHOM «CIOPTHUBHOE CEpJ-
e».

«CIIOpTHBHOE  cepaLe» XapaKTepu3yeT-
Csl YBEJIMYEHUEM pa3MepoB U 00ObEMOB MOJOCTEH
cepAla, rTunepTpoduel CTEHOK JIEBOTO JKeITyI0uKa,
YBEJIMYEHUEM MAacChl MMOKap/ia IpU COXPaHEHHON
CHCTOJIMYECKOW M JHACTOIMYECKON (PYHKIUM XKe-
JYJI0YKOB, BO3MOXKHBIM YBEJIMUYEHHEM 00beMa U
Macchl ITPaBoOro XKeynouka [S].

IIpuMeHeHre THHOBALIMOHHBIX TEXHOJIOTHI
IIPU OLIEHKE COCTOSIHMSIX 3[0pOBBbSl JAaHHOM KaTe-
TOPUM CIIOPTCMEHOB IIO3BOJIUT AMATHOCTHPOBATH
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pa3BuTHe (PU3HOIOTHYECKOTO CIIOPTUBHOTO Cepi-
1a, a 3HAUUT U paHee pPa3BUTUE NATOIOTMYECKHX
coctosiHuil co croponsl CCC, 4TO U ABUIIOCH NIPEN-
METOM JIaHHOT'O UCCJIEI0BAHUS.

ATIK «3JOPOBBE-OKCIIPECC» — 910 an-
MapaTHO-IIPOrPAMMHBIN KOMIUIEKC JJIi CKPUHUHT-
OLICHKU YPOBHS ICHUXOCOMAaTHYECKOrO 370POBbS,
pPE3epBOB OpraHu3Ma, MapamMeTpoB (U3HUYECKOTO
pa3Butus. OneHka (QyHKIIMOHATBLHOTO COCTOSHUS
cepaua IMPOU3BOIUTCS METOIOM JUCIIEPCHOHHOIO
KkaptupoBanus (Monynb «KapauoBuzop») ¢ aHa-
JM30M MUKpOAIbTepPHAINHA deKTpoKapanorpadun
(manee — OKI'). banpHas omenka ot 1 mgo 10 cre-
MIEHU — [10Ka3aTellb AKTUBHOCTHU PETYJIATOPHBIX CH-
cteM (nanee — [IAPC) — xapakrepusyeT HanpsKEH-
HOCTb PETYJIATOPHBIX CUCTEM U aJanTaluOHHbIC
BO3MO)XHOCTH opranuszma. dopmupoBanue MHAM-
BUyaJbHBIX MPOPUIAKTUUECKUX MeP I PE0T-
BpallleHus 3a00JIeBaHUM, B TOM YHCIIE U CEpACYHO-
COCYIUCTBIX.

CHsTHE 3IEKTPOKApAMOrPAMMBI IIPHU IO-
momu AIIK «3JIOPOBBE-OKCIIPECC» momxkHO
oCylIecTBIAThCS HAa Moayle «Kapauosuzop» B yc-
JIOBHSIX TIOKOSI ¢ COONIOICHHEM BCeX TpeOOBaHUMN
CTaHJAPTHOM METOJIMKH, U3JI0)KEHHON B PEKOMEH-
manusx bpuranckoro oOmiecTBa KapauoIorhye-
ckux cneunanuctos (The Society for Cardiological
Science and Technology, SCST), npencraBieHHbIX
B KJIIMHUYECKUX PEKOMEHJALUSIX MO PEruCTpaluu
CTaHJApTHOW  12-OTBEAEHHON  ANEKTPOKApIUO-
rpammel (2024 rox) [6].

ITokazarens «Low Frequency» (Hu3Kue ya-
CTOTHI, Aanee — LF) — HU3k04acTOTHBIN KOMIIOHEHT
B auanazone ot 0,04 go 0,15 I'u, xoTopslil oTpa-
JKAeT MPEUMYILIECTBEHHO CUMIIATUYECKYIO0 AaKTHB-
HOCTb, OJTHAKO MOKET COJep>KaThb BKJAJ M Iapa-
CHUMITaTUYECKOTO 3BEHA.

ITokazarens «High Frequency» (Bbicokue
yacToThl, nanee — HF) — BBICOKOYACTOTHBIN KOM-
noHeHT B auana3one ot 0,15 no 0,4 I'u, koTopslii
cuMTaeTCsl HaAEKHBIM MapKEpPOM IapacuMIlaTuye-
CKOM aKTMBHOCTH U OTPAXKAET BIUSHUE JbIXaTEb-
HON cuHycoBOM aputmuu. HF-mokasarens TecHO
CBSI3aH C aKTUBHOCTBIO OITY>KJAIOIIETro HepBa U UC-
MOJIb3YETCA JIJIsl OLIEHKU BaryCHOW PEryJIALMH.

s ouenku OajaHca MEXIy CHUMIIATHYe-
CKHMM M [apacCUMIIaTUYECKUM 3BEHbSIMU BEr€TaTHB-
HOI HEPBHOM CUCTEMBI PACCUUTHIBAIOCH OTHOIIIE-
nue LF/HF, npencrasnstomiee co0oii cooTHOIIEHNE
MouHocrel B tnana3zone LF u HE. bonee Beicokue
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3Hauenust LF/HF acconuupytrorcs ¢ nmpeobnagaHu-
€M CHUMIIaTUYECKOM aKTUBHOCTH, TOTNA KaK CHHU-
JKEHHME JIaHHOTO T0Ka3aTessl MOXKET yKa3blBaTh Ha
JOMUHUPOBAaHUE NAPACUMIIATUYECKOTO KOHTPOJIS.
bblnu onpeieneHsl Cliey e BpEMEHHbIE
napamMeTpbl BapuadeIbHOCTH CEpIE€YHOrO pUTMa:

- SDNN (Standard Deviation of NN
intervals) — ctannaptHoe oTKJIOHeHHE Bcex NN-
HMHTEPBAJIOB 3a BPEMsI PETUMCTPALMUA. DTOT IOKa-
3aTeNlb OTPaXaeT CyMMapHYyI BapHabeIbHOCTh
CEpJEYHOr0 PUTMA M BKJIFOYAET BKJIAJ KaK CHUMIIa-
TUYECKOI0, TaK U IapacHMIIaTHYECKOTO OTIEJIOB
BEre€TaTUBHON HEPBHOW CUCTEMBI.

- tMSSD (Root Mean Square of Successive
Differences) — kBagpaTHbBIII KOPEHb M3 CPEIHETO
KBaJlpaTa pa3HOCTEN MEXAy I0CJIe0BaTeIbHBIMU
NN-unreppanamu. tMSSD oTpakaeT KpaTKocpou-
HbIe KOJICOAHUSI CEplIeYHOr0 PUTMA M CUUTAETCS
HaAEKHBIM MapKepOM IapacUMITaTHYECKOH (Baryc-
HOI{) aKTUBHOCTH.

- pNN50 — mpoueHT map nocieaoBaTellb-
HbIX NN-HHTEepBalIoB, pa3nuyaronxcs oonee yem
Ha 50 mc. [Tokazatens, oTpaxaromuil ObICTpoe Ba-
I'YCHOE BIIMSIHUE Ha CHHYCOBBIM PUTM, 0COOEHHO
nH(GOPMATHBEH MPH OLIEHKEe (QYHKLUHU MapacuMIa-
TUYECKON HepBHOM cuctemsl [7-11].

- Stress Index (mamee — SI) — ungekc Ha-
NPSDKEHUST  PErYNISATOPHBIX ~ CUCTEM,  MCIOJNb-
3yeMbli KakK WHIMKATOp CHUMIIATUYECKOM aK-
TUBHOCTU.  PaccumThiBaeTcst 1mo  (opmyre:
SI=AMo x 100% / (2 x Mo x MxDMn), rne AMo
— aMmmuMTyzaa moael, Mo — moga, MxDMn — pa3uu-
1a MeXJy MakCUMajbHbIM (MX) U MUHUMAaJIbHBIM
(Mn) RR-unTepBanamu [12-16].

Kos¢p¢unuent Bapuanuu (CV) — oTHOILIE-
HUE CTaHJIapTHOI'O OTKJIOHEHUS K CPEeIHEMY 3Hade-
HUIO UHTepBaoB R-R — oquH 3 MapkepoB akTuB-
HOCTHM MapacUMIaTUYECKOrO 3BEHA BEre€TaTMBHOMN
perymsanuu [17].

Jlis oueHku creneHu (PyHKIIMOHAIBHOTO
HaNpsDKEHUS M aJanTallMOHHBIX BO3MOXHOCTEH
OpraHM3Ma HCIIOJIb30BaJICS IOKa3areilb AKTHUBHO-
ctu perynsatopubix cucteM (ITAPC), npencrasins-
IOUIMIH COOOM MHTErpajbHBIN MapaMeTp, paccuu-
THIBAEMbIII Ha OCHOBE COBOKYITHOCTH BPEMEHHBIX
U CIIEKTPAJIbHBIX XapaKTePUCTHK BapHaOelbHOCTU
cepaeuHoro purMa. bamnpnas mkana ITAPC or-
pakaeT CTENEHb OTKJIOHEHUS STUX IIOKa3areineu
OT HOpPMaTUBHBIX 3HaueHWil. MIHTepnperanus 3Ha-
YeHUH OCYIIECTBISUIACh CIIEAYIOIIUM 00pa3oM:

IOKa3aresd B Juana3zoHe or 1 1o 3 6amioB coot-
BETCTBOBAJIM COCTOSIHUIO  YJIOBJIETBOPUTEIBHON
ajanTanuy; oT 4 10 5 6aJUI0B CBUIETEIbCTBOBAIU
0 (YHKLIHMOHAJIBHOM HANPSHKEHUU PEryISTOPHBIX
CHCTEM; 3HaueHus 6-7 OalsIoB yKa3bIBaJd Ha BbI-
pa’kKEHHOE NEPEHANPSUKEHUE U CHU)KEHME aJanTa-
IIMOHHBIX pe3epBOB; 3HaueHus oT § no 10 GamioB
MHTEPIPETUPOBAINCE KAaK CPBIB aJalTallMOHHBIX
MEXaHU3MOB U MCTOILIEHUE PETYIATOPHBIX CUCTEM
[18].

HccnenoBanue BereTaTMBHOro OanaHca y
IAIUEHTOB IPOBOAMIOCH METOAOM PETUCTPALUU
IEKTPOKAPAUOTPAMMBI C IOCIEIYIOIIMM aHaJM-
30M BapHalesbHOCTU CepeyHoro putma. s 3to-
ro ucrnojb3oBajics moayis «Kapanosuzop», BXo-
JEIIMA B COCTaB anmnapaTrHO-IIPOIrPaMMHOIO KOM-
iekca «3noposbe-Dkcrpece» (Medical Computer
System, Poccuiickas ®enepanus). JIDK Ne22\123
ot 02.04.2024r. HYO «Ka3zaxcrancko-Pocculicknii
MEAMLUHCKUM YHUBEPCUTET

Ilepen nayasiom o0cCiIe0BaHMS AIIUEHTHI B
TE€UYEHNE HE MEHEE ISTH MUHYT HAaXOIWJIKUCh B IO-
JIO)KEHUH JIEKa Ha CIIMHE B KOM(OPTHON M CIIOKOM-
HOU O0OCTaHOBKE, NPH TEMIepaType OKpyXKarolen
cpensl He HIke 22 °C. B npouecce NoAroToBKU UC-
KJIFOYQJIUCh Pa3roBOpPHI, (PU3nUecKas akTUBHOCTb U
UHbIE BHEHIHNE (PAKTOPBI, CIIOCOOHBIE MOBIUATH HA
TOYHOCTH BJIEKTpOKapAHorpaduueckoit 3amucu. B
MCCJIEJOBAHUN HCIIOJIb30BAINCh OTBEJIEHUS OT KO-
HEYHOCTEH, IPU ATOM DJIEKTPOABl Pa3MEILAIUChH B
COOTBETCTBUU C KJIACCUYECKOM CXEMOW: KpacHBIN
JJIEKTPOJ, — Ha IPABOU pyKe, KEITHIM — HA JICBOU
PYKe, 3€JIEHBIN — HA JIEBOM HOTe, YEPHBIN — HA IIpa-
BOH HOTeE.

HenpepeiBHas perucrtpanus cursana ocy-
LIECTBIIAJIACh B TeueHue naTu MHUHYT. llo 3aBep-
LIEHUHU MPOLEAYphl IOJyYEHHBbIE [AaHHBIE aBTO-
MaTu4ecku 00padaThIBaUCh C HCIIOIb30BAHUEM
BCTPOEHHOTO MIPOrPaAaMMHOI0 00eCTIedeHUsT MOAYJIS
«Kapauosusop».

[loBTOpHAst perucTpanus 3IEKTPOKAPAUO-
rpaMMBbl IPOBOAWIIACH CPa3y IOCIIE TPEHUPOBKHU.

B xone aHanu3a ObUIM pacCUMTaHbl CIEK-
TpaJibHbIE XapaKTEePUCTUKH BapuaOeIbHOCTH Cep-
JIEUHOTO PUTMA.

Craructuueckass o0paOoTKa JaHHBIX IPO-
BOIMJIACH C HCIOJB30BAaHUEM IPOTPaAMMHOIO
obecnieuenuss Microsoft Excel 365 u IBM SPSS
Statistics Bepcuu 26.

OneHka cOOTBETCTBUSL PACIPENEICHUS KO-

106



JKYPHAJI KABAXCTAHCKO-POCCHUIMCKOTO MEJIULIMHCKOI'O YHUBEPCUTETA

JINYECTBEHHBIX NIEPEMEHHBIX HOPMAJIbHOMY 3aKOHY
OCYILECTBIIIIACh C MpuMeHeHueM kputepus Koi-
MoropoBa-CmupHoBa. OnucareiabHble CTaTUCTUKU
MIPEJICTABJICHBI B CIEAYOIIEeM Gopmare: IS mnepe-
MEHHBIX C HOPMAJIbHBIM pacipeieICHUEM — B BUJIE
CPEIHETO 3HAUEHUS U CTAHAAPTHOTO OTKIIOHEHUS
(M*SD), nnst mepeMeHHBIX ¢ HEHOPMAaJbHBIM pac-
MpeiesiecHueM — B BUJE MEAMAHbl U MHTEPKBap-
TuinbHOTO pasmaxa (Me (MKP)).

Lenvto  uccnedosanus SBISIIOCH U3yue-
HUE COCTOSIHUS CEPJIEYHO-COCYAUCTON CUCTEMBI Y
CIIOPTCMEHOB BOJIHBIX BUJIOB CIIOPTA, B TOM YHCIIE
npu GU3UYECKOM HArpy3Ke C UCTIOIb30BAHHEM HH-
HoBanMoHHBIX TexHonoru# (AIIK «3mopoBbe-akc-
pecey).

Hosusna: 1lpuMeHeHne THHOBALIMOHHBIX HA-
YUHBIX TEXHOJIOTHMM B OIIEHKE COCTOSHHSI 30POBbS
CHOPTCMEHOB B KAYE€CTBE PaHHEH TMarHOCTUKHU U Pa3-
paboTKa MPOPUIAKTUIECKUX MEPOTIPUSTHIA IS CIie-
LMAJIMCTOB CIIOPTUBHON MEAULIMHBI, KAPIUOJIOTOB.

Marepuajbl 4 MeTObI

JlaHHO€ PpEeTPOCIIEKTHBHOE HCCIIEOBaHNE
obu10 mpoBenieHo Ha 6aze CK «Rakhat Fitness» (Aun-
Mmarsl, Kazaxcran) ¢ mapra 2023 no maii 2024 roxa.

B uccnenoBanuu npussnu ydactue 102
CIIOPTCMEHA 10 BOJHOMY 110710. I3 KoTOpBIX 86 Ye-
JIOBEK, COOTBETCTBOBAJIO KPUTEPUSAM BKIIOUCHHS U
uckimodeHus. @opMupoBaHue BHIOOPKH OCYIIECT-
BJISJIOCH HA OCHOBE TI0/100pa ¢ y4&TOM (U3NIECKHIX
napaMeTpoB, YPOBHSI (PU3MUECKON IMOATOTOBKH MU
OTCYTCTBUS MPOTHBOIMOKA3aHUN K yYacTHIO B HC-
cnenoBanuu. J{oOpoBombHOE HH(POPMHUPOBAHHOE
coryiacue Ha yJacTHe B UCCIIeIOBaHUH.

Kputepun BKIIOYEHHUs: aOCOIIOTHO 30PO-
BbI€ JIETH B Bo3pacte oT 12 1o 18 ner.

Kpurepun uckiroueHus: Bo3pact n0 12 u
rnocie 18 jer, Haau4YMe COMaTHYSCKHX 3a00jeBa-
HUH, OTKa3 pOANUTENIEH B y4acTUU UX peOeHKa B HC-
CJICZIOBAHHH.

Ta6uamnna 1. ITokazarenu BaTrepnojaucToB 0 U MOCJE TPEHUPOBKH.

IToka3arejb Ho IlocJe p-value
[TAPC 6(57) 7 (6; 8) 0,073
MxDMn 228.,3 (83,88) 179,43 (82,2) 0,009
pNN50, % 11,3 (5;22,4) 5(0,3; 14,1) 0,147
RMSSD, mcek 33,6 (25,7;44,7) 23,6 (11,9;35.,3) 0,013
SDNN 50,01 (17,49) 37,91 (19,56) 0,003
Cv 6,76 (1,75) 5,54 (2,49) 0,012
Mo 725 (625; 775) 625 (575; 725) 0,001
Amo% 38,3 (32,1;44.5) 50 (37,9; 74,8) 0,004
SI 124,8 (81,5; 199,1) 196 (123,1; 540) 0,007
HEF, % 23,9 (14,9; 37.4) 20,1 (13;34,4) 0,604
LF, % 48,52 (18,52) 51,66 (19,21) 0,524
LF/HF 2(1,1;34) 3(0,7;5,1) 0,317

Hpumeuanus k mabnuyam 1-3: [IAPC — moka3atenb aKTHBHOCTH PETYISATOPHBIX CHCTEM,
LF — Huskouacmommulii KOMHOHEHM, Oompajcaem npeuMywecmeenio CUMNAmu4eckylo aKmueHOCmb, O0OHAKO MOdicem
cooepacams 6KAA0 U NAPACUMNATNULECKO20 36EHA.
HF — gvicokouacmommbiti KOMROHEHM, CHUMAemcs HAOENCHbIM MAapKepoM NapacUMNamuieckoll akmugHOCmU U Ompaxjicaem
GUAHUE ObIXAMENLHOU CUHYCOBOU APUMMUL.
LF/HF J{na oyenku 6ananca mexcoy CUMRAMUYECKUM U NAPACUMAAMUYECKUM 38CHbAMU 8e2eMAMUEHOU HEePEHOU CUCHIeMbl
PAccuUmuvleanocs OmHoueHue, npeocmasisioujee codboli coomuouweHue mowHocmetil 8 ouanasouve LF u HF.
SDNN — cmanoapmmuoe omkioHenue ecex NN-unmepeanos 3a epems pecucmpayuil.
rMSSD— keadpammbiii KopeHb u3 cpeonezo Kgaopama pasHocmel mexcoy nociedosamenvuvimu NN-unmepsanramu. rMSSD
ompaosicaem KpamrxoCpouHvie KOoNeOaHus cepoedHo20 pUmma u CUUmaemcs. HAOENCHLIM MapKepom NapacumMnamuieckou
(8azycrotr) akmugHocmu.
PNN50 — npoyenm nap nocnredosamenvrwvix NN-unmepesanos, paznuuarowuxcs oonee uem Ha 50 mc.
ST — unoexc Hanpsicenus: pe2yisimopHbIX CUCIEM, UCHOAb3YEeMbIU KAK UHOUKAMOP CUMNATNUYECKOU aKMUBHOCHIU.
Paccuumuieaemcs no Gopmyne:
ST =AMo *x 100% /(2 x Mo x MxDMn), 20e AMo — amnaumyoa moowt, Mo — mooa, MxDMn — pasuuya mexicoy MakcuMaibHbim
(Mx) u murnumanvrvim (Mn) RR-unmepsanamu.
CV — omnowenue cmanoapmuo20 OMKIOHEHUs. K CPeOHeMY 3HAYeHUI0 uHmepeanos R-R — ooun u3 mapkepos akmueHocmu
napacumMnamu4ecko2o 36eHa 6e2emamueHoll pecyisayuu

Hemounuk: cocmasneno asmopamu
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PesyabTarsl

JIns OueHKM MEeXIpyNIoBBIX pas3Inyui
MIPUMEHSUINCH CIIEIYIOIINE CTaTUCTUYECKUE METO-
Jbl: TapHbIN t-kpuTepuil CTbrOIEHTA /1J151 HE3aBUCH-
MBIX BBIOOPOK — TP HOPMAJILHOM paclpeieieHUN
KOJIMYECTBEHHBIX JTAHHBIX; KPUTEPUN YHIIKOKCOHA
— JUIsl CPaBHEHHS HEHOPMAJIbHO pacIpelelEHHbIX
HENPEPBIBHBIX IEPEMEHHBIX.

Bo Bcex pacuérax CTaTUCTUYECKU 3HAYM-
MBIMHU CUUTAJIUCH pa3nnyusi mpu yposHe p <0,05.

B tabnuie 1 npuBeneHsl OKa3aTen Bapu-
a0ebHOCTH CEPJEYHOr0 pUTMa MALMEHTOB /10 U
M10CJI€ TPEHUPOBKHU.

B pesynbrare CpaBHUTEIBHOIO aHalu3a
ObuM  OOHApYXKEHBI CTAaTUCTHYECKH 3HAYUMbIC
paznuuus MeXAy IoKa3aTelssMU 10 U IOocIe
TpeHupoBKU. OT™MeueHo cHmxenne MxDMn (228,3
(83,88) mporus 179,43 (82,2); p=0,009), RMSSD
(33,6 (UKP: 25,7; 44,7) nporus 23,6 (MKP: 11,9;
35,3); p=0,013), SDNN (50,01 (17,49) npotus
37,91 (19,56); p=0,003), CV (6,76 (1,75) nporus
5,54 (2,49); p=0,012), Mo (725 (UKP: 625; 775)

npotuB 625 (UKP: 575; 725); p=0,001), a Taxxke
CTaTUCTUYECKH 3HAaUYUMOE ToBbIieHne Amo (38,3
(UKP: 32,1; 44,5) nporus 50,0 (UKP: 37,9; 74,8);
p=0,004) u S1(124,8 (MKP: 81,5;199,1) npotus 196
(MKP: 123,1; 540); p=0,007) mocne TpeHUPOBKHU.

ITAPC BsIpoc ¢ 6 (5;7) 6annoB no 7 (6; 8)
0aJJIOB MOCJe TPEHUPOBKH, OIHAKO pa3jinuue He
JIOCTUIVIO cTaTucTUYeckoil 3Haunmoctu (p=0,073).

[lonydennsie naHHbie B Tabmmme 1
OTPaXKalOT THUIMYHYIO OCTPYIO PEaKIHI Ha
¢usuueckyto  Harpysky. CHmwkenne SDNN,
CV u RMSSD yka3piBaeT Ha YyMEHbIIECHUE
MapacUMIIaTUYECKOTO BIMSIHHUSI Ha CepIEYHBIN
PUTM cpasdy Iociie TpeHHpOoBKH. llapannensHbiid
pOCT MHJIEKca HamnpsikeHus: SI CBUAETENbCTBYET O
MOBBIIICHAHN aKTHBHOCTU CUMIIATHYECKOTO OTIEeNa
BEr€TATUBHOM HEPBHOM cuCTeMBl. TeHaeHuus
k yBenuueHutro IIAPC Taxke ykasblBaeT Ha
AKTUBALMIO CUMIIATUYECKON HEPBHOM CUCTEMBI.

[Ipu pazgenenuu rpynm Mno reHACPHOMY
NpU3HAKy TIOKa3aTelud 1O TPEHUPOBKU OBLIN
COIMOCTaBUMEI (Tabnuna 2).

Tabauna 2. [Tokazarenu 10 TPEHUPOBKU B 3aBUCUMOCTH OT I0J1a

ITokasareinb M (n=7) K (n=16) p-value
ITAPC 6 (5;7) 6 (5;7) 0,974
MxDMn 176,14 (84,76) 251,12 (74,96) 0,05
pNN50, % 11,3 (5,2;17,2) 10,5 (5;24,73) 0,579
RMSSD, mcex 33,6 (24,5; 38.7) 34,35 (26,28; 46,25) 0,413
SDNN 41,21 (12,18) 53,86 (18,36) 0,11
Cv 5,88 (1,64) 7,14 (1,69) 0,11
Mo 675 (625, 775) 725 (637,5; 825) 0,376
Amo% 43,5 (37; 54.,5) 35,7 (30,83; 43,78) 0,154
SI 170,8 (102,1; 276,6) 102,9 (701,15; 156,13) 0,103
HF, % 23,9 (19.,4; 45,3) 23,65 (12,28; 37,15) 0,452
LF, % 52,5 (15,76) 46,78 (19,83) 0,51
LF/HF 2(1;3,4) 1,9 (1,15; 3,53) 1

Hcmounuk: cocmaesnerno asmopamu

[Tocie TpeHUPOBKH y JAEBOYCK OTMEYAIUCH
CTaTHCTHYECKH 3HAYUMO 00Jiee BHICOKHE 3HAYCHUS
(Tabmuma 3) MxDMn (204,21 (80,18) mpotur 107,31
(48,99); p=0,008), SDNN (43,93 (19,61) nmporus
21,3 (9,13); p=0,008), CV (6,31 (2,54) npotus 3,51
(1,17); p=0,012) u Mo (650 (625; 725) npotus 525
(525; 625); p=0,012) 1o cpaBHEHUIO C MAJIBIUKAMHU.

B 10 e Bpems mnokazarenn Amo% (y
nesouek 63,5 (51,1; 90,3) mpotus 44,65 (36,08;
73,7) y manpuukoB; p=0,039) u SI (y MampunkoB
639 (256,3; 1467) npotus 154,15 (96,6; 507,35) y
neBouek; p=0,015) ObITM CTATHCTHYECKU 3HAYUMO
BBIIIIE Y MaJIBYUKOB.

Ta6auna 3. Ilokazarenu nociae TPEHUPOBKHU B 3aBUCUMOCTH OT T10JIa

[Tokazaresnb M (n=7) K (n=16) p-value
ITAPC 8(7;9) 7 (6; 8) 0,376
MxDMn 107,31 (48,99) 204,21 (80,18) 0,008
pNNS50, % 0,3 (0; 12,8) 8,5 (1,475; 14,78) 0,135
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RMSSD, mcek 10,3 (6,4; 30,6) 26,4 (14,48; 38,08) 0,089
SDNN 21,3 (9,13) 43,93 (19,61) 0,008
CV 3,51 (1,17) 6,31 (2,54) 0,012
Mo 525 (525; 625) 650 (625; 725) 0,012
Amo% 63,5 (51,1; 90,3) 44,65 (36,08; 73,7) 0,039
SI 639 (256,3; 1467) 154,15(96,6;507,35) 0,015
HF, % 17,5 (9,3;37,2) 18,9 (12,63; 33,33) 0,769
LF, % 51,92 (15,43) 54,96 (20,4) 0,72
LF/HF 3(0,7;6,2) 3,1 (1,05; 5,33) 0,922

Hcemounuk: cocmasneno asmopamu

B pesynbrare TpeHUPOBKHU y CIIOPTCMEHOB
YKEHCKOTO T10JIa OTMeYasiach OoJiee BhICOKast 001as
BapuabeNnbHOCTh cepaedHoro putma (MxDMn,
SDNN, CV, Mo) u Oonee HU3KHE IOKa3aTeiln
HaNpsDKEHUST perynsiTopHeIx cucteM (Amo%, SI),
YTO CBUJETENICTBOBAIO O MEHEee HampsKEHHOM
npoduse BOCCTAHOBJIEHHSI 10 CpPaBHEHUIO C
MY>KUYMHAMH.

Oobcy:xxnenue

[lomydyeHHble  pe3yabTaThl  OTPAXaroT
XapaKTEepHYI0 OCTPYIO peaklHi0 OpraHu3Ma Ha
¢busnueckyo Harpy3ky. OTMEUEeHHOE CHHKEHUE
nokazarened SDNN, CV u RMSSD yxka3biBaeT
Ha YMEHbBIIEHHE MapacUMMAaTUYECKOrO BIUSHUS
Ha CepACYHBIH PUTM cpa3y Mocie TPEHUPOBKH.
B To xe Bpemsi poct mHIekca HampspkeHus (SI)
n yBemmuenue [IAPC cBumeTenbCTBYIOT 00
AKTUBAIlUU CUMIATUYECKOTO OT/eJIa BeTeTaTUBHON
HEpPBHOU cucTeMbl. Takasi ITMHAMUKa COOTBETCTBYET
TUIIUYHOM  CTpecc-peaklid  OpraHu3Ma  Ha
MHTEHCUBHYIO HAarpy3Ky U COIIaCyeTcs C JaHHBIMU
OPYyTUX  HUCCIENOBAHUN,  JEMOHCTPHUPYIOIINX
CMEIlIeHHE BEreTaTuBHOrO OajaHca B CTOPOHY
CUMIATUKOTOHUHM B MOCTHArpy304HOM IepuoJIe
[19-21].

HNHTepecHOl 0COOEHHOCTHIO  OKa3alocCh
HAJIMYWE TEHJIEPHBIX PA3IUYui. Y CIOPTCMEHOK
KEHCKOTO I0JIa BBIABIIEHA OoJiee BbICOKas 0OIIas
BapuabeIbHOCTh CEPACUHOTO PUTMA H O0JIee HU3KHE
MOKa3aTeNly HalPsKEHUS PETYASTOPHBIX CUCTEM TIO
CPaBHEHHIO CO CHOPTCMEHAMHU-MY)XUYMHAMH. ITO
MOJKET CBUETEIHCTBOBATH O MEHEE HAMPSIKEHHOM
(U3MOIOrMYEeCKOM BOCCTAHOBIIEHUU Y JKCHILUH,
4yTO TpebyeT AalbHEHIIero M3y4YyeHUs C y4eToM
(hU3MOTOTHUUECKUX 0COOEHHOCTEN CITIOPTCMEHOK.

OTnenbHOTO  BHHUMaHHUSL  3aCIy)KUBAET
3HAYMMOCTh  HUCIOJB30BaHMSI ~ MHHOBAIIMOHHBIX
TEXHOJIOTUI B CIOPTUBHOU MeauInHE. [ [pumenenmne
HEMHBA3UBHBIX HOCHUMBIX YCTPOMCTB MO3BOJIUIIO
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BBISIBUTh TOHKHE (PYHKIIMOHAIbHBIC H3MEHEHUS,
KOTOpbIE MOIJIM OBl OCTaThCsl HE3aMEYCHHBIMH
NP WCMOJB30BAaHUM  CTAaHJAPTHBIX  METO/OB
JIMarHOCTUKHU. TakoW MOIXOJ OTKPBHIBAET HOBBIE
BO3MO)XHOCTH JJISI PAHHETO BBISBICHUS ITPU3HAKOB
Meperpy3kd,  ONTUMH3AIMH  TPEHUPOBOYHOTO
mpoiiecca ¥ MOHHTOPHHTA COCTOSIHHSI 37[0POBBS
CIIOPTCMEHOB B TIEPUOMBI BBICOKUX (PU3NUECKUX
Harpy3oK, 4YTO TOATBEPKIAETCI B JaHHOM
uccienoBanum [22].

DTO comtacyeTcs ¢ JaHHBIMU UCCIIeI0BAaHUI
JEMOHCTPHUPYIOIINX, YTO HOCHMBIE (Wwearable)
TEXHOJIOTUHU MIPETOCTABIISIFOT BO3MOKHOCTD
MOHUTOPUHTA (U3UOJOTUYECKUX U IBHYKEHUYECKUX
napamMeTpoB CIOPTCMEHOB B PEXUME PEATHHOTO
BPEMEHH, UYTO  CHOCOOCTBYET  YIyUIICHHUIO
CIIOPTUBHOM TIOJATOTOBJIEHHOCTH ¥ CHWIKEHUIO
pHCKa MATOJIOTUYECKUX COCTOSHUM [23].

Takum obpazom, Pe3YIIBTaThI
WCCIICIOBAHUST TIOATBEPKIAIOT WHPOPMATHBHOCTH
noKasaresnei BapHadeTbHOCTH CEpACYHOTO

puUTMa JUIsl OIICHKM BETETATUBHBIX DPEaKIUd Ha
Harpy3Ky M TMOJYEPKHUBAIOT BOKHOCTh BHEAPEHUS
COBPEMEHHBIX  TEXHOJIOTMH IS  TIOBBIIICHUS
TOYHOCTH JWATHOCTUKU ¥ WHIUBHUIyaTU3aIUHA
CIIOPTUBHOM MOJATOTOBKH.

BoiBoabl

[TpoBenéHHOE HicCIIeIOBAaHUE ITOKA3AII0, YTO
ocTpas puznuecKasi Harpy3Kka BbI3bIBAET CHIDKCHHE
MapacuMIaTUYECKON U aKTUBAIMIO CUMITATUYECKOM
aKTUBHOCTH, YTO TPOSIBISICTCS B HW3MCHECHHSIX

KITIOUEBBIX nokaszaresnei BapHraleIbHOCTH
cepaeunoro putma (SDNN, CV, RMSSD, SI,
I[TAPC). BrlsBIeHHbIE TEHIEPHBIC Pa3IHUUS

YKa3bIBalOT Ha Oosiee ONaronpusATHBIN XapakTep
BEreTATUBHBIX PEAKIUI Yy CHOPTCMEHOK, YTO
TpeOyeT MalbHEHUIIero ynIyOJEHHOTO HW3yYCHHS.
Hcnonb3oBaHue HMHHOBAIIMOHHBIX TEXHOJOTH,
B YaCTHOCTHU anmnapaTHO-IPOrPaMMHOTO
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KOMILIEKCa «3I0pOBbE-DKCIPECC, MOITBEPIUIIO
CBOIO A(G(HEKTUBHOCTh B BBISBICHUU TOHKHX
(YHKIIMOHATBHBIX ~WM3MEHEHWH U  OTKPBIBAaET
MEePCIEKTUBBI JIJIsl paHHEH TUArHOCTUKHU MPHU3HAKOB
Meperpy3Ku, MHAUBHUIyaIn3alud TPEHUPOBOYHOTO
MpoIecca 1 MOHUTOPUHTA 3I0POBBS CIIOPTCMEHOB.
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KapKbIH/IbI CIIOPTTHIK KATTHIFYJIAP CIIOPTTHIK MEAMIIMHA/IA «CIIOPTTHIK )KYPEK» TEPMUHIMEH OCITICHTeH
KYPEK-TaMBbIp )KYHECIHIEC epeKIine e3repicTepai Tyapipaapl. Kasakcranma Oy criopT Typi Oojamiarbl 30p

OarpITTapAbIH Oipi OOJIBIT TAOBLIAIBI.

112



e =

<@

JKYPHAJI KABAXCTAHCKO-POCCHUIMCKOTO MEJIULIMHCKOI'O YHUBEPCUTETA

Makcamer. VHHOBauusuIbIK TexHonorusapasl  («/lencaynbik-Okcnpecey AIIK) maiinanana
OTBIPBII, CY CIIOPTHIMEH alfHAJIBICATHIH CIIOPTIIBUIAPIBIH KYPEK-KaHTaMBbIP JKYHECiHIH, OHBIH 1IIiH/IE IeHe
IIBIHBIKTBIPYMEH alfHANIBICY KEe31H/ET1 KaFJaiibIH 3epTTey.

Mamepuanoap men a0icmep. Perpocnexktunri 3eprreyre 102 cy 1o0b1 ciopTIIBICH KaTHICTBI. OHBIH
imiHae 86 amam Kocy Kpurtepuiliepine cait 6omapl. Tanmama (u3MKanblK mapamerpriepai, GU3UKaIbIK
JTAWbIHIIBIK JIEHI€HiH JKOHE 3epTTeyre KaTbICyFa Kapchl KOPCETUTMICPAIH >KOKTBIFBIH €CKEPE OTBIPHIIL,
1pIKTey HETi31H/Ie KaJIbINTACThIPBLI/IBL.

Hotwxenep: xKaTThIFy IPOLIECIHEH KeHi1H CIIOPTIIBI oleNAep/IiH XKaJIIbI )KYPEK COFY KU UIITHIH ©3repriliTiri
xorapsl (MxDMn, SDNN, CV, Mo) xaHe perrtey xkyheciHiH cTpecc kepcerkimTepi (Amo%, SI), Oyn
epiepre Kaparanja a3 KyH3enicKe YIIbIpalThIH KaJlblHa KEeATIpY IPOQUIIiH KepceTesi.

Homuoicenep. AnbIHFaH HOTHXKeNEp NEHEHIH (DU3MKAJBIK OCJICEHAUTIKKE TOH JKe/lel peaKUsIChiH
kepcereni. SDNN, CV xone RMSSD kepcerkimrepiniH OaiikanfaH TeMeHIEYl >KaTThIFylaH KeliH
Oip/ieH >KYpeK COFy KHUIIriHe MapacUMIIaTHKAJIbIK dcepliH TeMmeHeyiH kepcereli. COHbIMEH Karap
CTpecc MHJIEKCIHIH Koraphliaybl skoHe PARS j>xorapbuiaybl BereTaTuBTi JKYiiKe KYHeCiHIH CUMITaTHKAIIBIK
OeuniriHiy OenceH1ipUIreHiH KopceTe .

Kopvimwvinovinap. 3eptTey xenen (U3NKaIbIK OSICeHIUTIKTIH MapacuMITaTUKAIBIK OeTICEeHAUTITHIH
TOMEH/ICY1H KOHE CUMITaTHKAIIBIK OeJICeHAUTIKTIH OelICeHAIpYiH TYAbIPATBIHBIH KOPCETTI, OYIJI XKYPEK COFy
KHUUTIT1HIH ©3TeprillTIriHIH HeT13T1 KOPCETKIIITEPiHIH 63repyiHeH KopiHel.

Tyiiin ce30ep: cy 000bl, CnoOpmmuiK HCYPeEK, HCYPEeK-Mamblp HCYUEC.

FUNCTIONAL STATE OF THE CARDIOVASCULAR SYSTEM OF ADOLESCENT WATER
POLO PLAYERS BEFORE AND AFTER EXERCISE USING A HARDWARE AND SOFTWARE
COMPLEX «<HEALTH-EXPRESS»

S. E. Muzrapova*', M. R. Kamaliyeva', R. N. Sapargaliyev’, G.A. Narbekova®
! Kazakh-Russian medical university, Kazakhstan, Almaty
2 Central Swimming Pool, Kazakhstan, Almaty
3 City Clinical Hospital No. 5, Kazakhstan, Almaty
*Corresponding author

Abstract

Water polo is a challenging aquatic sport. It requires versatile physical fitness. Intensive sports
training induces specific changes in the cardiovascular system, as designated in sports medicine by the term
«athletic heart.» In Kazakhstan, this sport is one of the promising areas.

The purpose of the study. To examine the state of the cardiovascular system in water sports athletes,
including during physical activity, using innovative technologies (HSC «Health-Express»).

Methods and Materials. This retrospective study involved 102 water polo athletes. Of these, 86
people met the inclusion criteria. The sample was formed based on selection, taking into account physical
parameters, level of physical fitness, and the absence of contraindications to participation in the study.

Results. After training, female athletes exhibited higher overall heart rate variability (MxDMn,
SDNN, CV, Mo) and lower regulatory system stress indicators (Amo%, SI), indicating a less stressful
recovery profile compared to male athletes.

Conclusions. The study has shown that acute physical activity causes a decrease in parasympathetic
activity and an increase in sympathetic activity, which is manifested in changes in key indicators of heart
rate variability.

Keywords: water polo, sports heart, cardiovascular system.
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OPITAHU3AIIMS THHEKOJOI'MYECKOMW MOMOIIH
BOEHHOCJYXAIIUM XEHIIIUHAM

K. T. Cararoa', /I. H. Maxan6erky.ioBa®, A. P. Meney;ioBa’

I'TOO KMY «Bbiciiias 1iKojia 00IeCTBEHHOTO 3paBoOXpaHeHus», Kazaxcran, AiMarhl
HAO «Ka3zaxckuii HannoHaIbHbIH MeauIuHCKui yauBepcutet uM. C. JI. Achenauspoay,
Kazaxcran, AjimMarsl,

*Koppecnonoupyiowuii asmop

AHHOTaNUA

B coBpemeHHOM 00111eCTBE, B TOM YHCIIE€ B APMUU, PACTET POJIb KEHIIMH. JKEHIIMHBI YCIIEIIHO OC-
BaUBAIOT BOCHHbIE MPOECCHN U CTYXKaT HapaBHE ¢ My>KUMHaMH. OTHAKO YCIOBUS CITyKObI — pusnueckue
Harpy3KH, CTpecc 1 0COOCHHOCTH MOJIEBOM KU3HU — HETATUBHO BIMAIOT Ha UX 3/I0POBbE, 0COOEHHO Ha pe-
IIPOAYKTUBHYIO cuctemy. [1oaTOMy BakHO ynensiTh BHUMAaHUE COXPAHEHUIO JKEHCKOTO 3/I0pPOBbS B apMUH,
YTO aKTyaJbHO M C TOUKU 3pEHUS JeMOTpapruecKoil MOIUTHKH.

Lenv uccneoosanus. OnpenennuTh pacupocTpaHEHHOCTh THMHEKOJIOIMYECKOH 3a001€BaeMOCTH Cpe-
JIY KEHIIIMH BOEHHOCITY KallUX.

Mamepuaner u memoowl. VlccinenoBanue OCHOBAHO HA JTAHHBIX MEAMIIMHCKUX KapT JKEHIMH-BOCH-
HOCJTY>KallluX, IPOXOAMBIINX CTAlMOHAPHOE TMHEKOJIOTMUYECKOE JIEUEHUE B BOEHHOM rocnurane AiMarsl B
2021-2023 rr. [Ipoananu3upoBaHbl CTPYKTYpa U 4aCTOTA FTMHEKOJIOTMUECKUX 3a00JIeBaHu ¢ yu€TOM cTaxka
CITy>KObI: MeHee 5 5ieT u 5 et u Oonee.

Pezynomamer. B 2021-2023 rr. cpenu 3ab0sieBaHUi PeNPOAYKTUBHON CHCTEMBI y KEHIMH-BOCH-
HOCITyXalux npeoliajgany BOCMAJICHUsI OPraHOB MaJIOTo Ta3a, MUOMA MAaTKH, KMCThl SIMYHUKOB U TC€HH-
TanbHbIA nposnanc. Jons nponamnca Beipocia ¢ 20,3 % no 33,1 %, Mmuomsl — crabmibHo okoso 30 %, a
BOCIATUTENbHBIC 3a00MeBaHust CHU3WIHCH ¢ 31,9 % 1o 27,4 %. V KeHIIMH ¢ apMeWCKUM cTaxkeM Ooiee 5
JIeT TMHEKOJIOrMYecKue 00JIe3HU BCTPEYAIUCh Yallle, YUeM Y TeX, KTO CIIYKUJI MEHbIIIE.

Bv1600bi1. JlnutenbHOE BO3/IEHCTBIE HETaTUBHBIX (DAKTOPOB BOEHHOU CITY>KOBI MOBBIIIAET PUCK TH-
HEKOJIOTHYECKHUX 3a00JIeBaHNH y JKEHIIWH-BOEHHOCTY X amuXx. Heo0xonumel Mepsl POGUIaKTUKU U paH-
HETO BBISBICHHS BOCHAIUTENbHBIX 3a00J€BaHMUI MaJIOro Ta3a, MaToJIOrMi MOJIOYHBIX JKelle3 U MpoJarca
renuTanuii. Hame nccrienoBanue mokasano, 4To JUIsl MPEayNpeKACHUs 3TUX 3a00J€BaHUN CIIeAyeT pac-
LIMPUTH AUATHOCTHUYECKHE MEPOIIPUATHS B paMKax JNCIAHCEPU3ALUH.

Knwuesvie cnosa: siceniyunbl-60eHHOCIYICAUUE, SUHEKOIO2UYECKAS NOMOWb B0EHHOCLYHCAUUM
JHCEHUJUHAM, B0EHHASL MEOUYUHA, PEeNnPOOYKMUBHOE 300POBbE.

BBenenue

Boennas cmyx6a — 0coObIii BHA TOCY-
JTAPCTBEHHOM CITY>KOBI, TIPEICTABISIONINN COOOM
MpoeCCUOHATBHYIO CITY)KEOHYIO  JIeSITCIIBHOCTD
rpakJaH rocygapcTBa. M KeHIIMHBI HA BOMHCKOM
CITy0€ YCIHEIIHO CHPAaBISIOTCS CO CBOMMH CIy-
’KeOHBIMU 00s13aHHOCTIMU. OHHM Bcé Oojiee ak-
TUBHO BCTYNAIOT B CTPYKTYPhI CHJIOBBIX BEIOMCTB
MHOTHUX cTpaH mupa [ 1]. B HacTosIiee Bpems npak-
THUYECKU BO BCEX apMHSIX MHpa >KCHIIHUHBI JIOITY-
IIEHbI K HECEHUIO BOCHHOM CITY)KOBI, B HEKOTOPBIX
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pollax BOWCK — HapaBHE ¢ MyXunHaMH. [1o maHHBIM
Opraamzanuu OO0BEIUHEHHBIX HAIlWA, B TOCTE-
HUE JECATUIICTUSI HAONIOMAETCS YCTOMYMBAsI TCH-
JIEHIIAS K POCTY KOJUYECTBA >KEHITUH-BOECHHOC-
ayxamux [2]. B apmusix crpan 3anagHoit EBpornsl
YUCJICHHOCTH JKEHIWH B apMuu goxoauT 10 10 %
OT O0IIero Ynciia BOGHHOCTYXKaluX, B [ epManun
—4,2 % ot 00111€TO YKClIa BOSHHOCTYXKaluX, B Bo-
opyxkeHHbIx cunax CHIA cmyxur okono 15-17 %
sxeH1UH [3;4]. Ilo 1aHHBIM aHATUTUYECKOTO OTYe-
Ta MO pe3yJIbTaTaM COIMOJIOTHYECKOTO MCCIIeI0BA-
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Hus (2024) B Pecny6nuke Kazaxcran obmias 4uc-
JICHHOCTbh BOGHHOCIYXKAIUX COCTaBIsIeT 77 ThICAY
YeJIOBEK, CPeAM HUX >KEHIIMHBI 3aHUMAIOT Oosee
15 % ot oOmiero yuciia BOGHHOCTYKaIHKX [5; 6].

HecmoTps Ha ONI0KUTEIbHBIE CTOPOHBI aK-
TUBHOT'O [TPUBJICYCHUS] BOGHHOCTYKAIUX-KEHIIINH
K BOMHCKOH city»0e, mpo0ieMbl HEraTUBHOTO BIIM-
SIHUSL Ha 3]I0POBbE KEHIIMH U MOCIEICTBHUS BOCH-
HOTO TPYZla OCTAIOTCsI aKTyaJIbHbIMHU [7; 8].

B Teuenune mocneaHux JIeT U3MEHEHHUE CO-
LUAJIBHBIX U JeMOrpauuecKuX YCIOBHH >KHU3HU
CHOCOOCTBOBAJIO PACHIMPEHUIO MPOPECCHOHANb-
HOTO YYacTusl JKEHIIMH B apMUsAX MHUpPA. DTOMY
croco0CcTBOBajIAa ABTOMATU3ALMSI U KOMITBIOTEpU3a-
LIUSI CHCTEM YIIpaBJIE€HHUsI U BOOpYXeHus. MHorue
KEHIIMHBI PAacCMaTPUBAIOT BO3MOXKHOCTH J00pO-
BOJIHOTO IOCTYIUICHHSI HA BOCHHYIO CIIyKOy Kak
MyTh JOCTUKEHUSI HE3aBUCHUMOCTH, PAaBHOIIPABHS,
peleHusl MaTepHalbHBIX MPOOIeM, HMEepCHeKTHBa
npodeccuoHaIBHOTO pocTa [9], B CBA3U C 4eM yBe-
JUYMICA HAOOp KEHIUH B BBICIIME BOCHHBIE 00-
pasoBarenbHble opranuzanuu [10].

IToka He cyliecTByeT Hay4HO OOOCHOBaH-
HOW KOHIICTILUH MPOXOKICHHS KEHIIMHAMH BOCH-
HOM cityx0bl. BpenHbie (hakTopsl BOGHHOTO Tpy/aa
CO3JaI0T ONACHOCTb JUIsl )KU3HU U 3/10pPOBBIO BOCH-
HOCITyXalluX U GOPMUPYIOT yrpo3y 0e30MacHOCTH
BOCHHOM citykObl. K HUM OTHOCATCS XUMUYECKHE,
¢usnyeckue, OMOIOTUYECKHE M COLMAIBHO-TICH-
xodusunonornyeckue (akropsl. bonbuie Bcero Ha
3JI0POBbE BIIUSIOT COLMAIBHO-TICUXO(PU3UOIOTH-
yeckue (akTopbl BOGHHOM CITyKObI: 3TO KOH(IIUK-
Thl Ha paboyuX MecTaX, OTCYTCTBHE YCIOBHH ISt
COOMTIOIEHHSI JTMYHON TUTHEHBl B BOCHHO-TIOJIEBBIX
YCIOBUAX, (U3NUECKHUE HATPY3KH 10 HOPMATHBAM,
paccuMTaHHbIM Ha MY)KYMH, HEPBHO-IICUXHUYE-
cKue neperpysku. JKeHIMHaM yalie BCEero CIOX-
HO HECTH BOCHHYIO cIykOy, yuuThIBas (HU3UO-
JIOTHYECKHE OCOOEHHOCTU KEHCKOIO OpraHu3Ma.
JlnutenbHOe NpeObIBaHUE B M30JUPOBAHHBIX MOJ-
pa3zieneHusX, CKy4eHHOCTb, OTCYTCTBHE COOTBET-
CTBYIOIIUX YCJIOBHH Pa3MELICHUsI OTPAXKAIOTCs Ha
JIMYHOW TUTHEHE KEHIIUH, YTO B CBOIO OYepe.Ib 10-
BBIIIAET PUCK BO3HUKHOBEHUS] THMHEKOJIOTUYECKUX
3aboneBanuii [11].

C yBenuMYeHUEM KOJIMYECTBA MKCHIIMH B
BOCHHBIX MPO(EcCUsix OTMEYaeTCss U PocT 3a00-
JIeBaHUH, CBA3aHHBIX C BO3/EHCTBHEM BPEIHBIX
po¢eCCHOHAIBHBIX (PAKTOPOB, MPUBOSAIIUX K HA-
PYLICHHUIO PENpOAyKTUBHON QyHKIMH. [ennepHoe

PaBEHCTBO PACIIUPSIET MEPEYEHb TOCTYIHBIX AJIS
KEHUIUH Npodeccuii, K KOTOPbIM OTHECEHA U BOCH-
Hasl CJIy’k0a ¢ BPEAHBIMH M ONACHBIMH YCIOBUSAMHU
Tpyaa. Boennas ciayx0a umeer 0coOEHHOCTH, Ta-
KHE KaK BBICOKHE (U3MUECKUE U NICUXUYECKUE Ha-
Ipy3KH, paboTa B HOYHOE BpeMsi, HCHOPMHUPOBAH-
HOe paboyee BpeMsi, YTO IPUBOJUT K HAPYIICHUSIM
peKMMa TpyZa U OTAbIXa U HapyLIEHUsAM cHa. Tak-
&Ke MMeroTcs cnenuduyeckue GakTopbl BOSHHOTO
TpYyZla: NOBBIIIEHHBIE IICUXO0-3MOLMOHAJIBHbBIE Ha-
Ipy3KH, MOCTOsIHHAsA 0oeBasi TOTOBHOCTh. Bozpact
KEHIIMH, POXO/SAIINX BOMHCKYIO CITykKO0Y, COCTaB-
asiet oT 19 no 48 netr, 4To COOTBETCTBYET PENpo-
IYyKTUBHOMY Bo3pacTy 1o jnaHHelM BO3. Oxpana
PENPOLYKTUBHOTO 3/J0POBbSI UMEET T'OCYIapCTBEH-
HOE 3HaueHue. Psaj umccienoBaHuii MOKa3bIBAIOT,
YTO IICUXOAMOLMOHAJIBHBIE HAarpy3Kd MPUBOIAT K
HapYLICHUIO PenpoayKTUBHON dyHKumu [12; 13].
Bes cnienmguka BoeHHOH city>k0bl co31aHa
JUISL MY’KCKOTO KOHTHHI€HTA; IIEPEHECEHHUE ITHX
3HAHMW U OMbITA HA KEHCKUN OPraHU3M SBISETCS
clnoxkHol 3amadeir. [Ipobnmembl aganTanuu KeH-
IIMH K BOCHHOM CIIy’kKO€ HEZOCTaTOYHO H3y4YEHBI.
VYciioBusS BOEGHHOTO Tpyda MOTYT HPHUBOAMTH K
YBEJIMYEHHUIO TCUXOCOMAaTHYECKON 3a0oseBaeMo-
CTH KCHILMH-BOCHHOCHyXalux. Mccienosanue,
IIPOBEJICHHOE CPEIU BOEHHOCIYKAIUX-KEHILNH
B IIPOLIECCE BOCHHO-MPOPECCHOHAIBHOIO 00pa3o-
BaHMs Ha Oa3ze BoeHHO-MenMIMHCKOW akajaeMuu
umenu C. M. Kuposa B nepuon ¢ 2010 no 2014 rr,
[I0Ka3aJI0, YTO TMHEKOJOTHYecKHue 3a00JeBaHUs K
KOHITy IIEpBOTrO Kypca ObuIn 0OHapy»keHbl y 25,6 %
KypCaHTOK, a K IIITOMy Kypcy — yxke y 69,7 %.
Haubonee yactbiMM AuarHo3aMu ObUTH: BaruHMT,
XPOHUYECKHUH SHIOLEPBULMT, TUCHYHKLUSA TUIHU-
KOB, HAPYILIEHUE MEHCTPYaJIbHOTO LIUKJIA, SKTONHUS
HIEVKU MaTKH, LIACTAJ€HOMA IMYHUKOB, TIOJIUI 3H-
noMetrpus [14]. B cTpykType I'MHEKOJIOTHYeCKOn
3200J71€BA€MOCTH  >KEHIIMH-BOGHHOCTYXAIUX Ha
IIEpPBOM MECTE BOCHAJIMTEIbHbIE 3a00I€BaHUs Ie-
Hutamuid — 50 %, BTOpoe — I'MIepIUIaCTUYECKUE
3a00J1€BaHUsl PHJIOMETPUSA U JOOpOKaYeCTBEHHBIE
onyxonu Matku (15 %), TpeTbe — HapyIIeHus: MeH-
CTPYaJbHOIO IIMKJIA U JOOPOKAaYeCTBEHHbIE HOBO-
0o0pa3oBaHMsl SIMYHUKOB, MPOJIATIC TAa30BBIX Opra-
HOB U Jipyras narosiorus — okoiso 10 %, uerseproe
— (OHOBBIE U IpeapaKoBble 3a00JIeBaHUS LIEHKH
MatkH (8 %) ¥ msITOe MECTO 3aHUMAET YHAOMETPHU-
03 (7 %) [12; 15; 16]. Takxe mokazaHo, 4TO TsKe-
able (U3NYECKHe Harpy3KH, CTPECCOBBIM (akTop
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HETaTUBHO BIIMSIIOT Ha JHAOKPUHHYIO CHCTEMY
KCHILIMH, 3aHATHIX B BOCHHOH CITy>KO€ M OMacHBIX
npodeccusix. HerartuBHbie (QaxTOpsl BOESHHOTO
Tpyna, pusndeckue Harpy3Ku MPUBOAAT K U3MEHE-
HUSIM TOPMOHAJIBHOTO (hOHA, HAPYIIEHUSM OOMEeHa
BEILIECTB B OPraHU3ME >KEHILUH, YTO, B CBOIO OYe-
peab, MPUBOAUT K HAPYUICHHUSIM MEHCTPYajlbHOTO
uukia. Hapymenus pexxuma Tpyaa U OTasixa, Ouo-
PUTMOB OpraHusmMa, paboTa B HOYHYIO CMEHY IIO-
BBIIIAET PUCK MATOJIOTMII MOJIOUHBIX JKelle3, MUO-
MBI MaTKu U 3HA0MeTpuo3a [17].

Muoma Matku SBISIETCSA CaMOW 4acTOM ma-
TOJIOTHEH cpenan AOOPOKAaYeCTBEHHBIX OIyXOJei
matku [18]. JlanHoe 3aboneBaHue BCTpeEUaeTCs
y 17 % xenmun crapue 30 JyeT, B nepuMeHona-
y3aibHOM niepuoae — y 35 % »xenmun. Bee xen-
UIMHBI-BOCHHOCITYXKAII1e, OOpaTUBIIIHECS 32 MEIH-
IMHCKOW MOMOIIBIO 10 MOBOAY HOBOOOpPA30BaHUS
OpraHoOB MaJlOTo Ta3a, ObLIN B BO3pacTte 10 45 ner
[19].

Lenp uccnenoBanus — ONpeAEIUTh pacupo-
CTpaHEHHOCTh THHEKOJOTHYECKOH 3a0oJeBaeMo-
CTH CPEJly KEHIIMH BOCHHOCIYKaIlIHUX.

MarepuaJibl 1 METOABI

Marepuaiom HcCIEAOBaHUS IOCTYKUIU
JaHHble 323 MEAUIMHCKUX KapT CTallMOHAPHOTO
nanuenta mno ¢opme Ne 001/y o pacnpocrpaHeH-
HOCTU U CTPYKTYyp€ T'MHEKOJIOTMYECKOH Maroiio-
TUU CPElld KEHIIMH-BOCHHOCIYXAIIUX, MOJy4aB-
IUX CTAUMOHAPHYIO TMHEKOJOTHMUYECKYIO MOMOIIb
B PErMOHAIIBHOM BOEHHOM TOCIHHUTaNIe I. AJIMaThl
(Kazaxcran) B 2021-2023 rr. B uccnenoBanuu Bo-
€HHOCIYKaIIUe >KCHIIUHBI pa3JejeHbl COIIACHO
MIPOAOJDKUTENBHOCTH CIYXKObI B apMHUH: ITO KEH-
IIMHBI CO CPOKOM CITYKOBbI MEHBIIIE 5 JIET U CPOKOM
ci1y>k0b1 5 et u 6osee. M3ydeno BiusHue paxkropa
«CTaX CITY>KOBD».

OO0paboTKy AAHHBIX MPOBOAMIN C IIOMO-
IbIO [TAKeTa cTaTUCTUYECKUX TporpaMM SPSS. Ka-
YECTBEHHBIE JAHHBIE NIPEICTABIEHBI B BUJE YACTOT
(%). AHann3 Ka4yeCTBEHHBIX MAHHBIX MPOBOIMIN
no kpurepuro Xu-kBazapar Ilupcona, ucnonb3osa-
JIY TOYHBIA KpuTepui duniepa.

Pesynbrarnl

B Tabmume 1 anamu3 3aboseBaeMOCTH
IpOBEJeH M0 MEeXIYHApOAHOH Kiaccu(uKanuu
6one3neit MKbB 10. B cTtpykrype ruHekonorunye-
CKHX IIaTOJIOTUH Ha NEPBOM MECTE OKa3aJIUCh BOC-
naJuTeNbHble 3a00/IeBaHMsI OPraHOB MAJIOro Tas3a
(cambmUHTAT U 00OPUT), HA BTOPOM —HAOOpOKa-
YeCTBEHHbIE HOBOOOPA30BaHUS OPIaHOB MaJoro
Ta3a (MHOMa MAaTKH, KUCTHI SIMYHUKOB), HA TPETHEM
— T€HUTaJIbHBIN IIPOJIAIIC, HA YETBEPTOM — U Ha IIsl-
TOM — HapylLIeHHE OBapHaJIbHO-MEHCTPYajIbHOTO
1uKiaa. Pe3ynprarel NpOBEAEHHBIX HCCIIENOBAHUN
MOKa3aJld, YTO THHEKOJIOTMYECKHMMHU 3a00JIeBaHU-
SMH Yalle CTPaJaroT BOCHHOCTYXalllhe-)KEHIUHBI
CO CPOKOM CIykObI 5 J1eT U Oojiee B CpaBHEHHUH C
TEMHU, KTO B apMUU MEHEE 5 JIET.

B 2022 rogy Ha mepBoM MeCTe B CTPYKTY-
pe T'MHEKOJOrMYeCKUX 3a00JIeBaHUIl TakKe HaXo-
JUIIMCh BOCTIAJIMTENbHbIE 3a00J€BaHUS OpPraHOB
MaJIoro Tas3a, Ha BTOPOM MECTE — IHAOMETPUO3,
Ha TPETbEM — MHUOMAa MAaTKH, Ha YETBEPTOM — TIe-
HUTAJIbHBIM TIPOJIATIIC U HA IATOM — HEBOCHAJIH-
TEJbHBIE MOPAKEHUS SIMYHUKA U TOJIMII KEHCKUX
MIOJIOBBIX OpraHoB. 3a00JIeBaHUsI MOJIOYHBIX JKeJIe3
TaKXe BXOAAT B YUCIIO 3a00JI€BaHMMA, YaCTO BCTpE-
YaloIIHUECs] Y BOEHHOCITYKalMX *KeHIuH. B 2023
L., TI0 JAHHBIM HMCCIIEI0BaHUs, Ha IIEPBOM MECTE B
CTPYKTyp€ THHEKOJOTHYECKHUX 3a00JeBaHUN ObLI
TeHUTAIBHBIN nposanc — 33,1 % ciay4aes, Ha BTO-
POM — MHOMa MaTKH U Ha TPETHEM —BOCHAJIUTENb-
HbI€ 3200JIeBaHMSI JKEHCKHX ITOJIOBBIX OPTaHOB.

Tab6auna 1. PacnpocTpaH€HHOCTh THHEKOJIOTMUECKUX MaTOJIOTUi

T'onx 2021 2022 2023

Cpox cy>KObI Menee5 | Sneru |MeneeS5| Sneru |MeneeS| Sneru
JIET 0osee JIET 0osee JIET Oosee

ITaromorusa — xom MKbB 10 Adoc| % | Adc| % |abc| % | Abc| % |abc| % |abc| %

Brinagenue »K€HCKUX MOJIOBBIX 2 (29] 14 1203 0 [0,0]| 27 |22,7| 1 |0,7| 43 |33,1

opranoB — N 81

Hpyrue aHoManbHbIE 1 [ 1,4 5 7211 108 8 6,71 0 |00 7 | 54

KPOBOTEUEHUS U3 MATKHU U

Biaraauma — N93

HeBocnanurenbHble NOpaKEHUS 4 |58 16 232 3 |25 17 (143 2 |1,5]| 22 |16,9

ssmaHrKa — N&83

117



AKTYAJIbHBIE [TIPOBJIEMbI TEOPETUYECKOM U KJIMHUYECKOW MEJULIMHBI, Ne3 (49) 2025

Buemarounast 6epeMeHHOCTD — 1 |14 0 |00 1 |08] O 00 1 (0,7 0 | 0,0
000

CaMonpou3BOJIbHEIN a00pT — 4 158 1 141 108 1 081 5 (3,7 0 | 0,0
003

ITonur XKeHCKUX TOJIOBBIX 1 |14 9 |13,0 0 |00 17 |143] 2 |1,5| 10| 7.4
opranoB — N84

Canpriarut 1 00ooput — N70 431 22 (31,9 3 25| 36 |303| 1 |0,7| 37 |27,4
30KayeCcTBEHHEIE 3a00/IEBAHUS 1 |14 1 141 0 |00] 3 2510 10,01 2 | 1,5
MOJIOUHOM keie3bl — C50

Jletiomrnoma matku — D25 1 | 1,4 20 [{29,0| 4 |34| 28 |23,5] 0 |0,0| 41 |31,5
OunomeTpros — N80 2 129] 13 | 188 | 3 [2,5]| 29 [244] 1 |0,7| 35269
JloOpokaduecTBeHHAST TUCTLIA3H 2 (29 11 [159 0 [0,0]| 32 [269| 1 |0,7| 32 |23,7
MOJIOUHOM Kefe3bl — N60

OOuibHbBIE, YaCTHIC U 0 |00 9 (130, 1 (08| 19 [16,0| O [0,0] 21 | 15,6
HEpEeryJsipHbIe MEHCTpYalluu —

N92

Kenckoe Oecrmonue —N97 1 |14 2 (29| 0 (00| 5 |42 0 |00 6 | 44
bonesnu 6apToNMHOBOM KeJe3bl 0 (0,0 4 581 0 [00] 2 1,71 0 0,0 5 | 3,7
- N75

Bocnanurensuble 3a001eBaHus 0 (0,0 1 141 0 100 1 081 0 [{0,0] O | 0,0
BJIarajuiia 1 ByJbBel — N76

Hpyrue HeBOCTIATUTEIHHBIC 0 (0,0 2 321 0 100 1 081 0 |00 6 | 44
Oosre3nn Matku — N85 %

Hcemounuk: cocmasneno asmopamu

Oo0cy:xknenue

B nenom no ganuem 3a 2021-2023 rT. cpe-
JTU SKEHIIMH-BOEHHOCITYKaluX (10 CPOKaM CITyXK-
ObI MeHee 5 neT u Oosiee 5 neT) HaboMaeTCs: poCT
HEBOCHAINUTEIHHBIX U TOPMOHO3aBUCUMBIX 3a00I1€e-
BaHMH (JefiloMHOMa MaTKH, YHIOMETPHO3, MaCTO-
natusi). 3T0 BOBMOXKHO CBSI3aHO C TEM, YMEHBIIIH-
JIOCh YHUCIO0 WH(EKIMOHHBIX (BOCHATUTEIHHBIX)
MIPUYUH, YBEJIWYWIOCH BO3JCHCTBHE TOPMOHAIIb-
HBIX, META0OJUYECKUX M CTPECCOBBIX (haKTOPOB,
YAYUYIIUIACh TUAarHOCTHKA U METUIIMHCKOE HaOIMI0-
nenue. Takum oOpa3om, Mbl HaOTIOAAEM PITUICMU-
OJIOTUYECKUN CABHUT: OT HH(EKIHOHHO-BOCHAIH-
TEJIbHBIX K TOPMOHO3aBUCHMBIM NAaTOJIOTUSAM, YTO
TUMIUYHO JUIS Pa3BUTHIX M Pa3BUBAIOIIMXCS CTpaH
U OTpa)kaeT mepexo] K JIPYroid MOJENH >KEHCKOTO
310poBbs [20].

[Tpu »TOM HabmOmaeTCs yMEpPEHHOE CHHU-
’KEHHE BOCIMAJIUTEIbHBIX MPOIECCOB (CaJbIUHTHUT,
00()OpHUT, BaruHUTHI). DTO MO MHEHHIO aBTOPOB
cBsa3ano ¢ Ttem, yto ¢ 2021 r. B Kazaxcrane nei-
CTBYET IporpaMmma MnpopuiakTH4eCcKuX OCMOTPOB
KECHILMH-BOCHHOCTYXAIlIUX, YIyd4llleHa paHHssA
JIMarHOCTUKA U aHTHOAKTepHUalibHas Tepanus (a3u-
TPOMHMITNH, IEePTPUAKCOH + METPOHUIA30JI TIO 00-
HOBJIEHHBIM IPOTOKOJIaM), KOTOpas CHW)KAeT 4a-

CTOTY Inepexofa MHPEKUUH B XPOHUUYECKUN callb-
MUHTUT U 00pOopuT. JlaHHas TeHIEHIUS corlacyeT-
cs ¢ MexxayHapoausiMu Tpenaamu (CIHIA, Benuko-
Oputanus, Poccus), rjae orMeyaeTcsi aHaJIOrM4HOe
camxenue [21; 22].

Taxke Mo JaHHBIM TaONWLbI BUIHO, YTO
HaOJo1aeTcsl yBEJIMUEHUE CIyyaeB IpoJiarca Io-
JIOBBIX OpPraHOB MPHU JUTUTEIBHOM CPOKE CIYyXkOBbI,
YTO YyKa3blBA€T Ha BIMSHHE (PU3UUECKON Harpys-
KM U XpoHHueckoro crpecca. CyliecTByeT psn
UCCIIEIOBAaHUM, CBSI3aHHBIX C T€HUTAJIbHBIM IPO-
JIATICOM, KOTOPbIE MOKA3bIBAIOT, YTO WHTEHCUBHBIE
¢bu3znyeckue ynpaxHeHHUs MOTyT ObITh (aKTOpoM
pucka pa3BuUTUS JUCPYHKIMHA Ta3zoBoro aHa [23;
24]. B uccnenoBaHusiX JOKa3aHO, YTO BOCHHOCIY-
JKalllie KEHIIUHbI OTHOCSTCS K IPyIIE BbICOKOTO
pHUCKa pa3BUTHUs I€HUTaJIbHOrO mposarca. Home-
HUE CIIELOJIEXK/Ibl, YACTbIE MOJIEBbIE BBIXObI, JIIH-
TEJIbHOE CTOSIHME B Kapaylse, CTpoeBas U (pu3nde-
CKasi OJrOTOBKa — BCE ATO MOXKHO OTHECTH K pe-
TYJISpHON TskENON pusznyeckoi Harpyske [25-27].
OcHOBHasi mpUYMHA Pa3BUTHUS JTAHHOM MaTOJIOTUU
— MOBBILLIEHHOE BHYTPUOPIOIIHOE JaBlIEHUE, KOTO-
pO€ HeraTUBHBIM 00pa30oM OTpakaeTcsl Ha MBILIIAX
Ta30BOT0 JHA M MPOMEXKHOCTU IMPHU BBICOKUX (PU-
3udecKux Harpyskax [28; 29]. [lomydyenHsle HaMu
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JIaHHBIE MOJYEPKUBAIOT HEOOXOIUMOCTh JaJbHEH-
IIMX BBICOKOKAQYECTBEHHBIX MCCIIEIOBaHU B 001a-
CTH JAHHOM I'MHEKOJIOrMYECKOM MaTONIOTUH.

CocTosiHME PENpOAYKTUBHOIO  30POBbS
KEHIIMH SBISETCS COLMAIbHO 3HAYUMBIM JIEMO-
rpadMuecKUM IOKa3aTeiaeM OOLIECTBEHHOIO 3/10-
POBbs, YTO ONpEAEseT BaKHOCTb IMEPBUYHOM
NpOQWIAKTUKN Y KEHIIMH BOCHAJIUTEIbHBIX 3a-
OosieBaHM, 00YCIIOBIEHHBIX KOMIUIEKCOM (haKTo-
poB. IlepBuunas npouiIakTuka BOCHAIUTEIbHBIX
3200J1€BaHUH y KEHIIUH-BOEHHOCTYXAIUX JTOJDK-
Ha HOCHUTb CUCTEMHBIH XapakTep. AHajau3 oTede-
CTBEHHOM U 3apyOexHOH JINTEpaTypbl IOKA3bIBAET,
YTO B MOCJEIHUE JECATUICTUS OTMEUACTCs YBEIU-
YeHHUEe KOJIMYECTBa XKEHUIMH B apMmuu. Hecmotps
Ha MHOTHE JUCKYCCUU U HAy4YHbIE M3BICKAHHS 10
MIOBOJly YCJIOBUH MPOXOXKACHUS BOGHHON CITyXOBI,
ydacTHe XEHILIMH B NMPo(ecCHOoHaIbHON AeaTeNb-
HOCTHU M MEIUUUHCKOTO 00ECHeYeHHUs], KEHIMHBI
MOTYT CIIy’KUTb B apMUHM U JIOBOJIBHO YCIIELIHO
CHPABJIATHCS CO CBOMMHU OOSI3aHHOCTSMH. Y UUTHI-
Bas, YTO BO BCEX CTpPaHaX MHUpPAa UMEETCS YETKOe
NIPEJCTAaBICHUE O CIykOe JKEHIIMH B BOCHHBIX
CTPYKTypax, HE00X0 MO pa3paboTaTh U BHEIPUTH
Hay4YHO 0OOCHOBaHHbIE MEPONPHUATHS O YIIyullle-
HUIO MEAHULUHCKOTO OOECIEYEeHUS! U CHUKEHUIO
HETraTHUBHOTO BIMSHUS BPEIHBIX (DaKTOPOB BOEHHO-
poeCCUOHAIBHON JeSITEIbHOCTH Ha 370pPOBbE
skeniuH [30; 31].

Heo6xonumo paspaborate Hay4HO 000-
CHOBaHHbBIE MEpHI MO COBEPILIEHCTBOBAHHUIO Kaue-
CTBa BOCHHO-MEAMLIMHCKUX YCIYT, BKJIIOYAIOIINe
paHHEee BbISBIEHUE BPEIHBIX (PAKTOPOB BOCHHOTO
Tpyda U NpeaynpexacHue 3adoneBanuil. BaxkHbiM
HarpaBJIEHUEM SIBIISETCS NPOPHUIAKTHKA, CBOEBPE-
MEHHasl IMarHOCTHUKA U JIeUEHHE BOCIAIUTEIbHBIX
3a00J€BaHUIl OpPraHOB MaJIOTO Ta3a y MKCHIIMH.
s paHHero oOHapyeHUs T0OpPOKaueCTBEHHBIX
HOBOOOpPA30BaHM OPraHOB MaJIOTO Ta3a U MOJOY-
HBIX JKeJIe3, OHKOIIATOJIOT Ui TpeOyeTcs peryispHas
JMCTIAaHCepU3alUsl U CKPUHMHI, BKIIIOYAs UCCIIeI0-
BaHUsI HAa OHKOT'€HHBIE THIIbI BHpYCa MamMIJIOMBI
YesoBeKa U BakIMHonpoduiaakTuky. Cienyer yae-
JUTh 0c000€ BHUMAHHE MOBBIIMICHUIO TOCTYITHO-
CTH CHELMATU3UPOBAHHON aKyIIEpCKONW M I'MHEKO-
JIOTMYECKON MOMOILIM B OTAAJEHHBIX ApHU30HAX,
OCHACTHB 3TU YUYPEXIEHUS COBPEMEHHBIM 000py-
JIOBaHHMEM M o0ecredrB KBaJIU(UIMPOBAHHBIMU
CHeLUaIUCTaMH. YKpEIUIATh aMOyJaTOpHO-IIOIH-
KIIMHUYECKYIO CITY>KO0Y, A1 ONTUMU3ALUHU TOMOIIN
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YKEHIIMHAM-BOCHHOCITYKAIIUM ¥ CHU3UTh PUCK OC-
JIO)KHEHUN THHEKOJIOTHUECKOM MaTOJI0THH.

BoiBoaBI

B xome wuccnenoBaHUS YCTAHOBJICHO, UTO
crengpuKka BOCHHOW CITy>)KObl HETAaTHMBHO BIUSET
Ha PENpPONYKTUBHOE 3OPOBBE JKEHIIUH-BOCHHOC-
JyXalllUX, YTO TOATBEPKAAI0T MHOTOYHCIICHHBIC
JTaHHBIE MCCIENOBAaHUI B OONACTH PENPOIYKTHB-
HOW (PyHKIMU KEHIIUH-BOCHHOCTyXamux. Hawu-
Oosiee 3HAYMMBIMU (PAKTOpaMH, CIOCOOCTBYIOIIH-
MU Pa3BUTHUIO PEHPONYKTUBHBIX HAPYIICHUM, SB-
JISIOTCS IPOJIOJIKUTENLHOCTD CITYKObI (0oJee matu
JIET), XapakTep BBIMOIHIEMbIX 0053aHHOCTEH, CBsI-
3aHHBIX C TsDKEJIOU (u3nueckoil Harpy3koid. Cpenu
TUHEKOJIOTMYECKHX 3a00JIeBaHMIi HA TIEPBOM MECTe
— BOCHAIHUTEIbHBIC 3a00JIeBaHUSI OPTraHOB MaJlOTo
Ta3a (CaJbIUHTHUT U 00()OPUT), HA BTOPOM — 100pO-
KaueCTBEHHbIE HOBOOOPA30BaHUs OPraHOB Majoro
Ta3za (MHOMa MaTKH, KUCTHI SMYHUKOB), HA TPEThEM
— TEHUTAJIbHBIN MPOJANC, HA YETBEPTOM MECTe —
3a00JIeBaHUsI MOJIOYHBIX JKeJIe3 M Ha IISITOM — Ha-
pYLICHHE OBapUaTbHO-MEHCTPYaIbHOTO IMKIIA.

OxpaHa penpoayKTUBHOTO 3/I0POBbS KEH-
[IMH-BOEHHOCITYKalUX JOKHA PacCMaTpHUBATHCS
KaK CTpaTeruuyecky BayKHOE HANPaBIEHUE rocyaap-
CTBEHHOM MOIUTUKU B cepe 000POHBI U 3/IpaBO-
oxpanenus. OIHaKO HayYHBIX JIAHHBIX O crienudu-
K€ METUIIMHCKOTO O0eCTedYeHHs U OpraHu3aluu
TUHEKOJIOTMYECKOM MOMOIIIM >KSHITUHAM B apMUU
Bc€ emé HemocTarouHo. OCOOCHHO BaXKHBI JIOIOJ-
HUTENIbHBIE UCCIIEIOBAHUS TI0 BOIIPOCAM OKa3aHUs
MEIMIIMHCKOM MOMOIIHN B OTAANEHHBIX TAPHU30HAX
U pa3paboTKe pPEeKOMEHAALMN ISl MOAEP>KaHUs
PENPOyKTUBHOTO 3/I0POBbS B 3KCTPEMANBbHBIX 00-
eBbIX ycioBusx. [Io MHEHHIO aBTOPOB, 7Sl yCTpa-
HEHUS CYIIECTBYIOIIUX MPOOETOB HEOOXOAMMBI
POrpaMMbl, KOTOpbIE OyIyT HampaBiICHbI HA KOM-
IUIEKCHOE M3YYCHHE BIHSHHS BOSHHOTO Tpyda Ha
JKEHCKUIN OpPraHu3M U COBEPILICHCTBOBAHHE CUCTE-
MBI MEIUIIMHCKOM TOIACPKKHU JKEHIIUH-BOCHHOC-
nyxamux. HeoOxoanma pazpaboTka U BHEIpEHUE
HAy4YHO 00OCHOBAHHBIX MPOTPaMM MPOYUTAKTUKH,
BKIIIOYAIOIIMX PETYISPHYIO AMCIIaHCEPU3AIHIO,
CKPUHHUHT Ha OHKOIATOJIOTHIO, PAHHEE BBISIBICHUE
TO00pPOKAaYECTBEHHBIX HOBOOOPA30BaHMA U MPOQU-
JIAKTUKY BOCHAJIUTENbHBIX 3200ICBaHHIA.

Kpome Toro, TpeOyercs co3maHue CHUCTe-
MBIl MOHUTOPUHTA COCTOSIHHSI PEMPOTYKTHBHOTO
3[I0pPOBBSl JKEHIIMH B BOOPYKEHHBIX CHIIAX, CO-
BEPILICHCTBOBAHUE MEAUIIMHCKOTO OOECIeueHus
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TapHU30HOB U TOBBIIICHHUE JOCTYIMHOCTH CIEIHa-
JU3UPOBAHHON T'MHEKOJIornyecko nmomoiu. Kom-
IUICKCHOE PEIIEHUE MaHHBIX 3aJad TO3BOJUT HE
TOJILKO CHU3UTh YaCTOTYy TMHEKOJIOTUYECKUX 3a00-
JICBaHH, HO U MOBBICUTH MPO(EeCCHOHATHHYIO (-
(heKTUBHOCTB, MICUXOIIOTUYECKYIO YCTOWYUBOCTD U
Ka4eCTBO KM3HU JKEHIIMH, TPOXOSIINX BOCHHYIO
CITyXO0y.
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OCKEPH QUEJJAEPTE THHEKOJIOT USLJIBIK KOMEKTI ¥IBIMJIACTBIPY

K. T. CararoBa'’, /I. H. Maxan6erkymnoBa’, A. P. Meney.oBa *
PKIIC KMY «KorambIK JIeHcay IbIK caKTay KOoFaprbl MekTeOi», KazakcTan, AnMarsl
’KEAK «C. 1. AchennuspoB arbiHaarbl Ka3ak yITTBIK MEIUIIMHA YHUBEpCUTETI», KazakcraH, AjMarsl
*Koppecnonoenm asmop

Anjgarmna

Kazipri xoramma, OHBIH INIHIE apMusiga OWEACPAIH POl apThill Kelledl. Ouenuep ocKepu
MaMaHJBIKTapIbl TAOBICTBI MEHIEpill, eplIepMEH TEH Jopexene KbI3MET aTKapyaa. Anaiina Kel3MeT
Karaaiimapel — (QU3MKAIBIK JKYKTeMesep, KYH3emic koHe JajaliblK eMIpAiH epeKIIeNiKTepl — onapIblH
JIeHCayIIBIFbIHA, dCipece PENpOIYKTUBTIK )KyieciHe Tepic oacep etei. COHIBIKTAH apMUsIaFbl diennepIiy
JICHCAYIIBIFBIH CAKTay MOCEJIeCIHE epeKIlIe KOH1T 001y MaHbI3IbI, OYIT 1eMorpadusIIbIK cascaT TYPFhICBIHAH
112 ©3€KTI.

3epmmeyoiy makcamul. OCKEPU SMeENIEp apachIHIarbl THHEKOJIOTUSIIBIK aypyIIaHbIK TapalyblH
aHBIKTAY.

Mamepuanoap men 20icmep. 3eprrey AIMaThl KalachlHIArbl dckepu rocrutanbaa 2021-2023
KBUIAPbl CTAIlMOHAPJIBIK THHEKOJOTHSUIBIK €M ajiFaH oWeNl OCKepH KbIZMETIIUIEPIiH MEIMIIUHAIBIK
KapTajapsl HETi3iHae KYPri3iiai. [ MHEeKONIOTUsIBIK aypyaapAblH KYPBIIBIMBI MEH KHIJIITT 9CKEPH KbI3MET
OTLTIHE Kapail TanJaHbl: 5 KbIIFa JACHIH j)KOHE 5 JKbUIIAaH acTaM.

Homuowcenep. 2021-2023 >xpuigapsl penpoOAyKTUBTIK JKyHe aypyJapblHBIH imIiHAE >kambac
ar3ajlapbIHbIH KaOBIHYBI, )KaThIp MHOMACHI, aHAJIBIK 0€3 KHCTaNIaphl )KOHE JKBIHBIC MYIIEJIEPIHIH MPOJIATICHI
6acem Oongel. [Ipomancteig yneci 20,3 %-nan 33,1 %-ra neitin ocri, sxatelp MuoMachkl mamamern 30 %
JeHreiiHe TYpaKThl CaKTalIbl, al KaObiHy aypynapsl 31,9 %-nan 27,4 %-ra neiiH TOMEHEAI. OCKepH
OTLI 5 XKBUIAH aCKaH dHeNiep/ie THHEKOIOTUSIIBIK aypyJiap KUipeK Ke3aece/I.

Kopvimbinovl. Ockepu KbI3METTIH JKaFbIMCHI3 (DakTopiiapblHa Y3aK YakKbIT OOWBI YIIbIpay oeln
OCKepH KbI3METIIIIep/ie THHEKOIOTUSAJIBIK aypyIapAblH JaMy KaymiH apTTeipasl. JKambac ar3aiapbIHBIH
KaObIHY aypyJapbiH, CYT Oe37epiHiH MaTOJIOTUICHIH JKOHE JKBIHBIC MYIIEIEePIHIH MPOJIATICHIH €PTE aHBIKTAY
MEH aJIJIbIH ajly mapajapsl KaxeT. bi3aiH 3epTTey KopceTkeHae!, Oy1 aypynap/IblH ajlAbIH ATy MaKCaThbIH/Ia
JIMCTIAHCEPITIK TEKCEpy asChIHa TUarHOCTUKAJIBIK iC-IIapaiap/ibl KEHEHTY KaKeT.

Tyiiin ce3dep: ackepu Kvizmemmeei alienoep, ackepu alieidepee SUHEKOIOSUSIbIK KOMEK, dCKepU
MeOuyuna, penpooyKmuemix 0eHcaynvix.

ORGANIZATION OF GYNECOLOGICAL CARE FOR WOMEN IN THE MILITARY

Zh. T.Sagatova ', D. N.Makhanbetkulova 2, A. R.Medeulova *
'Kazakhstan Medical University «School of Public Health» LLP, Almaty, Kazakhstan
?Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
*Corresponding author

Abstract

In modern society, including in the army, the role of women is growing. Women successfully master
military professions and serve on an equal basis with men. However, the conditions of service — including
physical strain, stress, and the peculiarities of field life — negatively impact their health, particularly affecting
the reproductive system. Therefore, it is important to pay attention to maintaining women's health in the
army, which is also relevant from the point of view of demographic policy.

The purpose of the study. To determine the prevalence of gynecological morbidity among female
military personnel.

Materials and methods: The study was based on medical records of female servicemembers who
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underwent inpatient gynecological treatment at the Military Hospital in Almaty between 2021 and 2023.
The structure and frequency of gynecological diseases were analyzed according to service length: less than
5 years and 5 years or more.

Results. From 2021 to 2023, the most common reproductive system disorders were pelvic
inflammatory diseases, uterine fibroids, ovarian cysts, and genital prolapse. The proportion of prolapse
increased from 20.3 % to 33.1 %, while uterine fibroids remained stable at around 30 %. Inflammatory
diseases decreased from 31.9 % to 27.4 %. Gynecological diseases were more frequent among women with
over 5 years of military service than among those with shorter service durations.

Conclusion. Prolonged exposure to adverse military service factors increases the risk of gynecological
diseases among female service members. Preventive measures and early detection of pelvic inflammatory
diseases, breast pathologies, and genital prolapse are necessary. Our findings indicate the need to expand
diagnostic measures within routine medical examinations to prevent these conditions.

Keywords: female military service members, gynecological care for military women, military
medicine, reproductive health.
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MPHTMN: 83.77

"KATAFAH CYTTITEH (EUPHORBIA HUMIFUSA
WILLD.) OCIMAIK HIUKI3ATBIHBIH ®APMALEBTUKO-
TEXHOJIOTUSIIBIK TAPAMETPIAEPIH AHBIKTAY

I. M. Fann', K. C. )Kakunoexosn, ¥. M. /larxaes, M. 3. Ammupos, H. A. Paxbim0aes,
J. A. Cepuxodaena, /K. /1. CeiiToBa
«C. 1. AchenausipoB ateiHnarel Kazak yaTTeik MeauimHa yHuBepcuTeT» KEAK,
Kazakcran, Amamarsl
*Koppecnonoenm aemop

Anjgarna

byriari TaHma, eCIMIIKTEpAiH OWOJIOTHUSIBIK AaKTHBTI 3aTTapbIHBIH HETI3IHIE OCIMIIIK
(hapMaIeBTUKaJIBIK CyOCTAHIIUSACHIH d931piey ©3eKTi O0bIn Tadbuta el OChI Opaiia, eiMi3IiH ayMaFbIH/Ia
©CETiH, KypaMbl OHOJIOTHSIIBIK OeJICeH i 3arTapra Oail xararaH cyrrireH (Euphorbia humifusa Willd.)
OCIMJIIK IIWKI3aThIHAH OWOJIOTHSUTBIK OEJICEH/1 3aTTapibl OHTAWIBI OO adyIblH OMIICTEPiH i3/eY,
(apmakones TamantapblHa cail SKCTPAKT ally, COHBIMEH Karap 3epTTeyiepie MaHbI31bl OOJBINT TaObUIATHIH
©CIMJIIK IIMKI3aThIHBIH TEXHOJIOTHSJIBIK MTapaMeTpiIepiH aHbIKTay MaHBI3IbI OOJBIN TaObLIa/IbI.

Bbyn feutbiMu Makanaga xararan cyrtrireH (Euphorbia humifusa Willd.) eciMaik MHMKi3aTHIHBIH
(apMareBTUKO-TEXHOIOTUSUIBIK TTapaMeTpIiepi aHBIKTAJIIbI.

3epmmeyodiy maxcamot. Xararau cyrrired (Euphorbia humifusa Willd.) me0iHiH xep ycTi OeiriHig
(hapMareBTUKO-TEXHOJIOTUSUTBIK TTapaMETPIICPiH aHBIKTAY.

9dicmep MeH mamepuanoap. 3epTTey MaTepHaIbl )KaTaraH cyTTireH (Euphorbia humifusa Willd.)
me0iHIH XKarbIparbl MEH cadarbl. OCIM/IIK MUKI3aTBIHBIH (hapMaIleBTUKO-TEXHOIOTUSIIBIK MTapaMeTpiepiH
aHBIKTay/Ia Keyieci amicrep: MeHIKTi canmak (dy, r/cm?), kenemuik canmak (do, /cM?), cebinmerni cammak
(d,, r/cm?®), mmkizarTei Keyektimiri (IDx), mmkisarTein KyblcTbUIbFbl (IC), mmKizar KaGaTbIHBIH 060C
kesieMi (V) jxoHe ©CIMAIK MIMKI3aThIHBIH 3KCTPAreHTT KyTy ko3 duuumentin (X, Mi/T) aHbIKTaYy dIicTepi
KOJITAaHBUI/IBI.

3epmmey nomuoicenepi. 3epTTEy HOTHIKECIHJIE OCIMJIIK IIMKI3aThIHBIH MEHIIKTI canmarsl (dy) —
1,31+0,017 r/em’, kenemaik canmarsl (do) — 0,32+0,010 r/cm’, cebinmeni canmarsi (d,,) — 0,12+0,002 r/cm’,
KybICTBUTBIFBI ([1c) — 0,75+0,014 r/cm?, mmkizarteig keyekriniri (Ix) — 0,600,005 r/cm® xxoHe mmKizaT
KabareIHbIH 00¢ KeseMi — 0,904+0,011 r/cm® Mmonaepi anbikTanpl. COHbBIMEH KaTap, 6CIMJIIK MTHKI3aThIHBIH
(hapMaKoTesUTBIK cana KOpCeTKImTepi bUFaIIbUIBIK — 7.95+0,05 %, xaunmsr kyaaunk — 6,63+0,12 % xone
10 % HCI epitianicinzgeri epimeiitin xkyn — 1,25+0,10 % wmemmepinae ekenairi, Euphorbia humifusa
Willd. kypambIHZa KaaMmHid, ChIHAN, KOPFACHIH >KOHE MBIIIBSK ayblp METAJJAPbIHBIH MeJIIIepi >KoHE
paguonykmaTepaeH crpouimil (90) men ne3uit (137) ameMeHTTEpiHIH MeJIIepi pyYKcaT eTiireH MOHIE
SKEH/TIT1 aHBIKTAJIJIBI.

Kopvimuvinowviiap. Euphorbia humifusa Willd. kypambiHga kaaMuii 5koHE ChIHAI aybIp METaIIaPhl
TaOBUIFaH KOK, aJl, KOPFachlH XoHE MbIIbiK Memmepi 1.5.3.009 dapmakones makanachiHbIH «/lopinik
OCIMJIIK IIMKI3aThl XKOHE AQPUTIK OCIMJIK IMperapaTbliHbIH KYPaMBbIHIAFbl ayblp METajlapibl aHBIKTAY)»
KY)KaTbIHa OCKITUITeH KOpCEeTKIITepre cai.

Tyiiin co30ep: Euphorbia humifusa Willd., mexnonoecusnvix stcone gpapmaxonesinviy napamempiep,
IKCMpaxkmuemi sammap.
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Kipicne

Euphorbiaceae tynai ecCIMIIKTEpIiH €H
YJIKeH TyKbIMAacTapbIiHbH Oipi, 2000-Fa >KybIK
Typi 6ap. Byn TykeIMaacka >kaTaTblH ©CIMIIKTEp
ecy (opManapbIHbIH OPTYPIUIriMEH >KOHE epTre
3aMaHHaH KEH TapajybIMEH epeKILIeIeHe .
3eprreynep ABctpamusina Euphorbia peplus L.
OCIMIITiHIH CYTi (J1laTekc) Tepi Karepii iciri MeH
aKTHHUKAJIBIK KEPaTO3/bl JKEPTiUTIKTI emMaey YILIiH
KOJIJIaHBUIATBIHBIH KOPCETTi. byn eciMIikTiH AB-
CTpalMs XaJblK MEAMLMHACHIH/IA KOJJAAHBLTYbI
[Mukaro® (uHreHon meOyTar) mpenapaTbIHBIH Ka-
caJlyblHa OKEeJJi KOHE COHFBI JKbUIJAphl TAOWFU
eHiMzepre xoHe Euphorbia TybICBIHBIH METUIIHA-
Jla KOJIaHBUTYbIHA JIET€H KbI3bIFYIIBIIBIKTEl OaH
opi apTTHIpbIN OTHIp [1].

Euphorbia humifusa Willd. — Gip KbUIIBIK
ocimuik, LIbIFpIc A3usifa KeH TapalifaH >KoHE
acKazaH-1IIeK  JKOJAAPBIHAAFBl  Oy3bUIBICTApA
(oHTEpHT, HU3EHTEpHs), KaH KeTyli TOKTaTy
YIIIH KOHE IIBIFBIC eNJepiHAE YAbl JKbUJIaH
IIaKKaH/a XbUIAH YBIHBIH 9CEPIH TOMEHJETETiH
TyHOa peTiHAe KeHiHeH KoJjjaHblIanel [2].
OuroxuMUSIIBIK 3epTreyiaep E. humifusa Willd.
KypamblHAa o-nuppoauauHouarap [3], ceckBu-
teprieHouarap [4], ¢mnaBon mimoko3uaTepi [5],
TputepneHouaTap [6] xxone denongap [7] cUAKTHI
OipHere KOMIOHEHTTEP/iH OKIIayJlaHFaH KelleHl
O0ap ekeHiH KepceTTi. byn KOMIOHEHTTEpIiH
Kenoipeynepi opTypri (hapMaKOIOTUSITBIK
KacHUeTTep/li, COHBIH IimIiHAe KaObIHyFa Kapchl
OenceHnUIiK [8], aHTHOKCUIAHTTBIK OEICEHILTIK
[9] »xoHe caHBIpayKyJIaKKa Kapchl OeICeHILTIK
kepcereni [10].

Euphorbiaceae  TyKbIMAac  OKUIIEPIHIH
JTOCTYpIi  MENWIIMHANAA KEHIHEH KOJJIaHBLTYbBI
KYPaMBIHBIH allyaH TYpPJUTriMeH, aram aulTcak,
3¢up Mailnapel, OTTETiIMEH KAHBIKKAH CECKBUTEP-
NIEHJIEP, CECKBUTEPIICH KOMIPCYTEKTepi, COHai-aK
MaKpOIUKII/II AUTEPIICHOUTAP CUSKTHI XUMUSIIBIK
KYPaMBIHBIH aJlyaH TYPJIUITIMEH TYCIHIIpiIesai.
Byl XMMUSIBIK KOMIIOHEHTTEp Ka3ipri yakbITTa
IIUTOTOKCHKAIIBIK, ICIKKE KapChl, BHPYCKa KapcChl
KacHeTl ’kKoHe KaObIHyFa KapChl TEpPaleBTIK acep
KOPCETETIH JKaHa JopuIepli i3Aeyde >KeTeKIIi
KOChUIbICTap O0bIT Tabbutast [11].

@naBoHOMATAD MAKPOIMKIIAL AUTEPIICH-
Jiep MEH TpUTepIieHOMATApAAH KeWinri Euphorbia
TYpJIEpiHiH OachlM KOMITOHEHTTepiHiH Oipi OObII
tabbuIab! [12].

3epTTeyre Heri3 OONFaH >KaTaraH CYTTIreH
(Euphorbia humifusa Willd.) me0i xanblK Mequ-
[IMHACBIHJA KOJIJAHBIC TalKAaHbIMEH, PECMH Me-
JMIMHAAA KOJAaHblUIMaiael. PecMu MeauuuHazna
KOJIIAHBUTYBl YIIIH HOPMATHUBTIK KY)KaTTap MeH
bapmaxomnest TasanTapblHa cail 00JIybl Kepek. 3epT-
TEy HOTWXKeJepl jkararaH cyrTTireH (Euphorbia
humifusa Willd.) eciMIiK MIUKi3aThIHAH KCTPAKT
aITy/IbIH TEXHOJIOTUSCHIH/IA KOJAAHbLIA/IbI.

3eprTey MakcaTbl — JKaTaraH CYTTIreH
(Euphorbia  humifusa Willd.) 1me0biniH xep
yCTi OeniriHiH TEXHONOTHSUIBIK JKoHE Kehoip
(bapmMaKonesuIbIK MapaMeTpiepiH aHbIKTaY.

Fouoimu  orcananvievl.  Jluccepranusiiblk
KyMbIc asgchiHaa KazakcTaH TeppUTOpPHUACHIHAA
ecetin FEuphorbia humifusa Willd. ecimairinin
(bapMalreBTUKO-TEXHOJIOT USIIBIK napameTpiepi
anFall  peT OJKaH-)KaKThl 3epTTenii. 3eprrey
HOTWXKECIHJIE ©CIMIIK IIHKI3aThIHBIH 3SKCTpPaK-
IUsl TPOLIECIH OHTAWIAHABIPY YIIIH KaXeTTi
HETI3r TeXHOJOTHSUIBIK MapameTpriepi Toxipuoe
KY31H/I€ aHBIKTAJIIbI.

CoHbIMEH KaTap, LIUKI3AaTThIH (apMako-
HEsUIBIK cara KepPCEeTKILITEepl aHBIKTANbIN, OHBIH
(dapmaneBTUKaNbIK CcyOCTaHLMs d3ipiey YIIiH
NEePCHEeKTUBAIbl EKEHJIr JIoNeaeHAl. AJbIHFAH
MoiMeTTep Ooniamakra OChbl ©CIMJIIK HETi3iHAeri
JOPUTIK TpenaparTapibl ©HAIPY TEXHOJOTUSACHIH
’acayra Heri3 0oja ajmapl.

ojicTep MeH MaTepuaJaap

3eprrey  marepuanbl  peringe 2022
KBUIABIH KBIPKYHEK-Ka3aH aiblHAa (OCIMIIKTIH
T'YJJIeHY YakKbIThIHJa) AJMarhl KanacklHbIH «bac
O0OTaHMKAJBIK Oak» ayMarblHaH > KUHAJIFaH -
xararaH cyrrireH (Euphorbia humifusa Willd.)
11601HIH ep YCTi 06JIiri - KanbIparbl MEH cabarbl
Oombinl TaObUTaAbl. OcimMAaik muKizarel Kazakcran
PecnyOnukachbiHBIH DKOJIOTUSL JKOHE TaOWUFH pe-
cypcrap MuHHcTpiiri OpMaH IapyamblIbIFbI
KOHE KaHyapJap TyHHecl KoOMUTeTiHIH «boTaHuka
xoHe puTouHTpoayKIMs HHCTUTYThDy LIDKK PMK
uaeHTUQUKauMsAIan pl. FhulbiMM Makanara Heri3
Oonran kararaH cyTrireH (Euphorbia humifusa
Willd.) eciMaik muki3aTbIHBIH (hapMareBTUKO-
TEXHOJOTHsUIBIK mapamerpiepi b,  Armabapos
aTBIHAAFBl 1prefll KOHEe KOJAAaHOanbl MEAUIIU-
Ha FBUIBIMH-3€PTTEY HMHCTUTYTBI 3€pTXaHAChIHIA
AHBIKTAJIJIBL.

FouibiMu Makana auccepTanysuiblK KYMbIC
asiceiaa xas3pliapl. C.Jl. AcheHnnspoB aTbIHIAFbI
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Kazak yATTBIK MenuIMHA  YHUBEPCHUTETIHIH
Jlokanpni  ATUKANBIK  KoMmuccuschiHaH — (JIDK)
Euphorbia humifusa Willd. ecimairin 3eptrey
Kyprizy makcareliga (Nel376 etiHim OoliblHINIA,
25.05.2022 xbutrbl No6 xarTama) pyKcaT albIH]IbL.

OCIMJIIK IUKI3aTBIHBIH YCAKTAy JIOPEXKECIH
AHBIKTAY. Kazakcran PecnyOnukachlHbIH
MewmnexkerTik papmakonesicel, 1 Tom «lukizarTs
TOPUTIK  OCIMAIKTIH  yCakTally  JI9pekenepiH
aHBIKTay» MOHOTpadusIChIHA Call KYPri3iil.

OCIMIK UKI3aThIHBIH MEHIIIKTI CAJIMAaFbIH
aHBIKTAy YIIiH KeJeCl 9IC KONIaHBLUIAAbL: algblH
aJla KeNnTipulil, YHTaKTaJFaH 5 TpaMM IHIMKi3aT 4971
enmeHin, kexemi 100 M OonaThlH MIBIHBL KOJI0ara
opHanacTeipbuiaael. Konbara TazapThulFaH CyIbIH
[IaMaMeH eKiJIeH yul 0eiri KOChUIBII, KOocha Cy
MoHmackiHaa 90-120 muHyT 0O0iibl KaitHay TeMm-
neparypachlHa JKaKblH JKaFfaiia ycramaabl, Oy
Ke3/le IIMKi3aT KypaMbIHAAFbl aya IIBIFAPBUIBIIL,
YHEMI1 apanacThIpbIll OTBIPY KaMTaMachl3 €Tileli.
benrineHren yakpIT asKTalfaHHAH KeHiH, KOJ-
6a 20°C temmneparypara JAediH CaJKbIHIATbLIAIbI
JKOHE Ta3apThUIFAH CyMEH TOJBIKTBIPBLUIBII, KO10a
IIIHAeT] IMIMKI3aT MeH Cy eieHeni. AJJIbIH ana
IIBIHBI KOJI0A MEH Ta3apThUIFAH CYIbIH CalIMarbl
enmeneni. Menmrikti canmak (dy, r/cm®) kemeci
TeH ey OolibIHINA ecenTene/i:

d Pd (1)

Y~ P+G-F

MYHJIa,
P — xenTipinreH muKi3aTThIH CaIMarhbl, T |
G — konOaHbBIH Cy KYHFaHIaFbl CaJIMaFbl, T
F — cy men mmkizarel 0ap kosiba caiMarsl, I.
d — cynpiH TeIFBI3ABIFL, /M (d = 0.9982 r/cm?)
OCIM/IIK MINKI3aTBIHBIH KOJIEMIIK CaJIMAFbIH
(do, T/cM?) aHBIKTAy YIIIH HIMKI3aTThIH TaOUFU He-
Mece TOJIBIK KOJIeMi HEeri3re ajbIHabl, OFaH KaIui-
JIIpJIap MEH aya TOJTBIPbUIFaH 00C KEHICTIKTED /e
kipeni. 1 00 Makenemai muMHIApTe ycakTanmaras 10
T IIUKI3aT OPHAIACTHIPBUIBIIN, YCTIHE Ta3apThUIFaH
cymad 50 mu kyibazel. lukizar Kocnacel KbuI-
JaM  apaylacThIPbLIAAbl, HOTHXKECIHIE TY3UITeH
JKAJIMbBl KOJIeM OJIIIeHEe . 3epTTeyliH OachIHaa
IUAJIUHIP MEH Cy KeJieMl OJIIIeHIMN, KeWiH Cybl 0ap
IIMKI3aTTBIH KoJjieMl aHbIKTaianbsl. llIukizarTeig
KOJIEM/IIK albIPMAIIbUIBIFBl €CETTEeIIIN, KOJIEMJIIK
canmak (do) keseci hopMyaameH ecenTenesni, r/cm>:
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Vo 2)

MYHJIa,
P, — bUIFanabUIBIKKA ME YCAKTaIMaFaH IMKi3aTThIH
caJIMarkbl, T;
V, — YCaKraaMaraH INHKi3aTThIH aJlaThblH KOJeMi,
cM?.

OcCIMIIK HMKI3aTBIHBIH C€01IME CaIMAaFbIH
(dH, r/cM?) aHBIKTay MIWKI3aTThIH YCaKTaJFaH
OOMIKTEpiHIH TONBIK KOJIEMIHE >KOHE OJapIblH
apaceIiHAarel 00C KEHICTIKTEpre Heri3aeneni, Oy
KOJIEMIIE IIUKI3aTTBIH TAOWFU BLUIFAIIBUIBIFLI 114
eckepineni. ANIBIMEH, alJblH ajla ycaKTajFaH
©CIM/IIK IIMKI3aThI OJIIIETIII KoI0ara caIbIHbIII, KOJI-
0a KOJIMEH CUIKiJIeN, IUKI3aTThIH TY31IreH KeleMi
aHbIKTanael. IIIMKi3aTThIH calMarbl ©JIIEHIeHHEH
KeiiH, 6CIMIIIKTIH ce0iMeni canMarbl keieci (hop-
MyIna OoibIHINIA ecenTenei, r/cm:

Py
dH - —
434
3)

MYH/Ia,
P _—0enrini 0ip bUIFaIIbUIBIKTAFbl YCAKTAJFaH
HINKI3aTTBIH CaJMarkl, T
V,, — IIMKi3aT aNlaThlH KeJeMi, CM>.

OCIMIIK IHUKI3aThIHBIH KEYEKTIIIT1
IIMKi3aT OemeKTepiHiH 00C KeHICTIKTEPIHIH
KoJIeM1 MEH IIHUKI3aTThIH MEHIIIKT] CaIMarbIHBIH
KOJEMJIIK caIMaKKa albIPMaChIHBIH MEHIITIKTI
caJMaKKa KaTbIHACBLIMEH CUIMIATTaIa/bl.
[Hukizartein keyekrimiri (I1) keneci popmyra
OOMBIHIIIA AHBIKTAJIA/IBI:

dy— do
1. = A
d
y

4

MyH/JIa,
dy — IIMKI3aTTBIH MEHIIIKTI caJIMarkl, I/cM>;
d, — MMKI3aTTBIH KOJIEM/IIK CAIMaFhl, r/cm’.

OCIMJIIIK  IIWKI3aTBIHBIH ~ KYBICTBUIBIFBI
HIMKI3aT  OeJIIeKTepiHiH  apacblHAarel  0ocC
KEHICTIKTEPMEH, COHJai-aKk KeJeMIIK JKJHE

ceblIMen MaccagapblH albIpMaChIHbIH KOJEMIIK
Maccara KaTblHAaCbIMCH CHUIIaTTaJIaJbl. KYI)ICTBIHI)IK

KeJeCl TeHJIEYMEH aHbBIKTaJIa b

do—d
H — 0 H
& do )

MYH/Ia,
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d, — IIKKi3aTTBIH KOJIEMIIK MacCachl, r/cem?;

d,, — IMKi3aTThIH CEOLIMEN MacCachl, r/em’.
OciMIIK  MmUKi3aThl KaOarbIHBIH  0OC

Kejemi OipliKk [IaMackl pETiHAE MIMKi3aTThIH

MEHIIIKTI caJIMarbl MEH ceOlIMell CalMarbIHbBIH

alBIpBIMIAPBIHBIH MEHIIIKTI caJMaKkKa

KaTbIHachIMEH cumarTaaanbl. [1Inkizar KaOaThIHBIH

6oc kenemi (V) xemeci TeHney OoWbIHIIA
ecenTene/i:
V= dy—dy
dy (6)
MYHJIA,

dy— IUKI3aTTBIH MEHIIIKTI CaJIMarsbl, I/CM>;
d,, — MUKi3aTThIH cebiaMeni canMarbl, I/cy’.
OcIMOIK  MIMKI3aTHIHBIH 9KCTPAreHTTI
KyTty kodpdumuentin (X, MI/T) aHbBIKTay
omicTeMeci epITKII MOJIIEPIMEH E€PeKIIeICHEeI],
cebeb1 xacymaapaiblK TECIKTEp, BaKyOJIbACp
MEH IIHMKI3aTTaFbl ayalibl KEHICTIKTEp MIPOTTaH
TOJIBIK OOJIHIN MIBIKHAMAbl. DKCTpareHTTI KYTYy
KO3(PPUIMEHTI KeJIeMIEp/IiH albIpbIMbl HET131H/E
ecenTeneqi. byn kepceTkill MIMKI3AaTTBIH AKCTpa-
TEHTIIEH apaJlacKaH KeJjieMi MEH JKCTpaKLMsIaH
KEWIHI1 KeJieM albIpMachlHbIH aJIbIHFAH IIPOT
OKCTPAKTBICBIHBIH ~KeJeMiHe OeiiHyl apKbUIbl
aHbIKTaJIaJ(bl. DKCTPAreHTTIH KYTYy KO3 ULneHTI
Keseci popmynaMmeH ecenrenent, mu/r [13]:

V-V
X ==

(7)

MYH/IaFbl;
V- MIKKi3aTIeH TOAThIPFaHaFbl SKCTPAreHT
KeJjemi, cM;

V| - IIMKI3aTThI CIHIPIEH COH AJIBIHFAaH SKCTPAreHT
KeJeMi, MJI;

P - Kyprak mmuKi3aT caJiMarbl;

Hopimik OCIMIIK MU KI13aTBIHBIH
SKCTPAKTHUBTI 3aTTapibl aHbIKTay oxictemeci. KP
M®, 1 1., Hopinik ocimOiK wuKizamvii CulHAY
a0icmepine (564 6.) cail Kyprizuiai.

OCIMJIIK IIMKI3aThIH KENTIpy Ke31Heri Mac-
ca IIBIFBIHBIH aHbIKTAy ojici. IIIuKizaTThl KenTipy
Ke31HJerl Macca >kofantynabl aHbikray KP MO, 1
T., 2.2.32 papmaxonesiblK oaicine (d axici) colikec
AHBIKTAJIJIBL.

JKanme! kynaimikTi ansikray oaici. llukizat
KYJIiHIH >kanmbsl Kypambel KP M@, 1 1., 2.4. 16 colikec
AHBIKTAJIJIBL.

XnopcyTeK KbIIKbUIBIHAA epIMEUTIH Kyl
aHpIKTay onici. 10 % XJIOpCyTeK KBIIIKBLUIBIHIAFBI
epimeiitin mukizat kyiautiri KP M@, 1 1., 2.8.1
(apMaKonesuIbIK dJlicTeMeciHe COUKEC JKYPri3ii.

OcCIMIIIK KypaMbIHAAFbl ayblp MeTajjapra
ceiHamMa kKypidy. ChlHaK aromjbl-abcopOums-
Jbl CHEKTPOMETPHSIHBIH (apMaKoNesuIblK oiCiH
Kosgany apkeuiel xyprizinai (KP M®, 1 1. 2.2.23
aoic I, II)

Paguonyknuarepai ansikray. KP MO, 1 .
MOHOrpadus TajanTapblHa COUKEC AaHbBIKTaJIIbI.
Pykcar eTuireH mIEKTIK MeJiepi HOPMAaTHUBTIK
Ky)KaT TajanTtapbiHa cail 0omysl Tuic [14].

Hoaruxenep

Kararan cyrriren (Euphorbia humifusa
Willd.) eciMmiK MIMKI3aTBIHBIH TEXHOJOTHSIIBIK
napamMeTpiepiH  3epTTey  HOTIIKENEepl  OHBIH
MEHIINKTI, KOJCMIIK >XoHE CeOlIMelll CajMarhbl,
KYBICTBUIBIFbI, KEYEKTLUIIT MEH INKi3aT KaOaTbIHBIH
060c KejeMi CHAKTBI HETi3rl KepCeTKITepiH
aHbIKTayFa MYMKIHAIK Oepai. byn  anbiHran
MOHJIEp OCIMJIKTEH SKCTPAKT ailyda 3KCTPaKIH-
sjay TMPOLECIHIH camaibl  YHBIMIACTBIPBUIYbIH
KamTamacsi3 ereni (1-kecre).

Kecre 1. XKararan cyrriren (Euphorbia humifusa Willd.) ecimairiHig »epycTi O6iriHiH TeXHOIOTHSITBIK

napamerpIiepi
MeHurikTi Komemuik Ce0binment KybICTBUIBIFBI Keyekriniri | Illukizar kabarbr
canmarbl (d,), | canmarsl (d ), | canmarsl (d,), (ITc) (Ix) 6oc kenemi (V)
r/em? r/em? r/em?
1,310,017 0,32+0,010 0,12+0,002 0,75+0,014 0,60+0,005 0,90+0,011

lepekkes: asmopnap Kypacmuipean

1-xkecTe OOWBIHINIA OCIMIIK IIMUKI3aTBIHBIH
KOJIEM/IIK JKOHE ceOlmMerni  cajaMaKTapbIHBIH
MOHJIEpl  HETI3IHeH  IIUKI3aTThIH  YCaKTaly
TOpekKeCiHe, COHBIMEH KaTap HbIFbI3IJIBII CAJTbIHY-

bIHA Kapai opTypsii OOJIaTBIHBI 9p OCIMIIIKTIH MOP-
donorusiceiHa cait e3repir OThIpabl. KybICTBUIBIFBI
JKOHE KEYCKTUTITr IIMKI3ATThIH ICIHY KE3CHIHJIE
KEYEKTLIIr1 TOMEHIeI11, aJl KybICTBUIBIK [TapamMeTpl
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IIMKI3aTThl CIHIPY KeJIeMiHe Kapail opKHJIbl 0oia-
Ibl. 1-kecTene 5 peTTeH eeHreH YATIepAiH op-
TaIla MOHI aHBIKTAJbI.

XararaH CyTTireHi ©CIMIK IIHKI3aThIHBIH
9KCTPAreHTT] KYTy KOI(QQUIMEHTI IIMKI3aTThIH
ycakTany JAdpekeciHe Tikeneill OaliaHbICThl 0o-
JTybl MYMKiH. HerypibIM ycakTaily Jopexect YIKeH

Kecre 2. JXararan cyTTireHi oCIMIIK IIMKI3aTbIHBIH JKEPYCTI OOJITiHIH JKCTPAareHTTl XKYTYy

K03(PPUIMEHTIHIH HOTHXEC1, MII/T

Ne JKCTPaAreHTTep DKCTpareHTTi xKYyTY KO3 dumuenTi, Mi\r
1 maszapmolieaH cy 2,98+0,115

2 30 % smanon epiminoici 2,34+0,014

3 50 % smanon epimindici 2,28+0,001

4 70 % smanon epiminoici 3,02+0,051

5 96 % smanon epimindici 2,16+0,004

lepekkes: asmopnap Kypacmuipean

Oosca, )KyTy KOd(QPUIHECHTI 16 COFYPIBIM JKOFaphI
Oomasel (2-kecte).

ATbIHFaH 3epTTey HOTWXkKenepl OoibIHIIA
70 % HSTaHON EpITIHAICIHIH SKCTPAreHTTI KYTY
k03 UIMEHT] >KOFaphl OOJIIbI, cOoFaH OaiiylaHbI-
CTBI, IIMKI3aTTBIH KYPAaMBIHIAFbl JKCTPAKIHIIAY

o/tici apKbUTBI OMOJOTHSUIBIK OEJICeH/Il 3aTTapiabl
OeJin aryFa THIM/I1 OOJIBINT CaHaa bl

OCIMIK MIMKI3aThIHBIH 3KCTPAreHTT] XKYTY
K0d(pGUIUCHTIH aHBIKTAaFAHHAH KEHIH KaTaraH
CYTTIF€H OCIMIITIHIH JKepycTi OeJjiriH opTypil
KOHICHTPAIMSIaFbl ~ DKCTPareHTTEPMEH  JKC-

Kecre 3. XKararan cyTTiresi xepycti O6iriHiH SpTYpIi SKCTPAreHTTEPMEH dKCTPaKIMsIIaHFAH 3aTTap bl

IIBIFBIMBI, %0

Ne JKCTpareHTTep IJKCTPAKTHUBTI 3aTTapAbIH
MbIFbIMBI, %
1. - TA3apTHUIFAH Cy 33,18+0,112
2. - 30% »sTaHoJI epiTiHaicC] 29,58+0,013
3. - 50% »Tano epiTiHicl 33,58+0,254
4, - 70% sTaHo epiTiHaici 35,64+0,165
5. - 96% sTaHOI epiTiHIIC] 15,86+0,079

lepekkes: asmopnap Kypacmulpeau

TpaKUUsIam, SKCTPAKTHBTI 3aTTapibIH IIBIFBIMBI
aHBIKTAIABI (3-KecTe).

3-kecTene KararaH CYTTIT€H OCIMIITIHEH
OKCTPAKTUBTI 3arTapipl OeiyJeri €H KOJaWJIbI

OKCTPAreHTTIH  KOHIICHTpALMsUIApbIHA  COMKeC
OOJIIHIeH OSKCTPAKTHBTI 3aTTapIblH  IMaWbI3IbIK
ynectepi  kepcerinren.  JKararaH — CYTTIreH

OCIMIITIHEH SKCTPAKTHBTI 3arTapibl Oein aiy

YIIIH TUIMJ1 3KCTPAreHT peTiHJe Ta3apThUIFaH Cy,
50 % stanon epirtingici, 70 % 3TaHON €pITIHIICIH
anyra Oomanpl. JKararan cyrriren (Euphorbia
humifusa ~ Willd.)  ecimaik  MIHKI3aTIHBIH
TEXHOJIOTUSJIBIK ~IapameTpriepl aHbIKTaJFaHHaH
KeWiH, jKaTaFaH CYTTIT€H OCIMIIK IIHUKi3aThIHBIH
KENTIpy Ke3IHZEr: macca KOFalTy, Kajlbl KyJI,
10 % x7opcyTek KbIILKbUIBIHAAFBl €PIMENUTIH KYJI

Kecre 4. XKararan cyrriren (Euphorbia humifusa Willd.) gopinik ecimaik MHKI3aTBIHBIH (apMaKoIesIbIK

cara KepceTKimTepi

Kepcetkimrep araybl OciMIiKTIH kep ycTi Oeiri, %
KenTipy xe3iHaeri canmak KOoFanTy 7,95+0,05
JKanmsl Ky 6,63+0,12
10% HCL epiTinaicinaeri epiMenTiH Kyl 1,25+0,10

lepekkes: asmopnap Kypacmuipean
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CEKLJIJII cara KOpCeTKILITepl aHbIKTAIbI (4-KecTe).
4-xecre  OOMbIHIIA  3epTTEIreH  cama
KepceTkilTepine 3eprreynep Toiabirbiven KP M®
TaJaNTapblHa ColiKec, SFHU apHaiibl Makaanapaa
KenTipy Kke3iHgeri canMak xoranty 10 %-maH,
xanmsl kyn 18 %-nan, 10 % HCL epitingicinaeri
epimMeiTiH Kyn 2 %-1aH acnaysl kepek. bi3niy 3ept-
Tey 00bEKTIMI3 OOJIbIN TAOBUIATBIH )KaTaFaH CYTTIFeH
(Euphorbia humifusa Willd.) nopimik ecimaik
IIMKI3aTbIHA KYPri3reH 3eprreysepimi3  apHaibl
MakaianapAa KeNTipiIreH MeKTIK MOHAEepre caid.
OciMik [IAKI3aTBIHBIH, SKOJIOTUSJIBIK,

Ta3aJIbIFbIHA KO3 KETKI3y VIIIH ayblp MeTajjiapra
ChlHAMa JKYPri3y MaHbI3IbI OOINBIN TaOBLIAIBI.
Bapnblk  gepiik  ayblp MeTanAap TOKCHKAJIBIK
ocepre wue. A¥3ara y3aK YakbIT >KUHATYybIHBIH
HOTWD)KECIHJIC CO3bUIMAJIBI MHTOKCHKALIUSAFA aJIbII
KeNeli, HOTWKECIHJAE  OpraHuM3MHIH  9pTypii
(GyHKIMSTApbIHBIH  OY3bUIBICHIHA OKEJIII COFaJbl.
HopmaruBTik Kyxarrapra cail OyriHri TanHaa
KeJlecl ayblp MeTal TypJliepiHe CBhIHAK KYprisy
MiHJETTeNe/l: KaJJMU, KOPFAaChbIH, CHIHAI KOHE MbI-
mbsK. ChIHAK aToM/IbI-a0COpOLMSIIBI  CIIEKTpOME-
TPHUs 9IICIH KOJJIaHa OTBIPBII XKYpriziiai (5-kecte).

Kecre 5. XKararan cyTTireHi 1opijiik ©CiMJiK MKKi3aThl KYPaMbIHAFbl ayblp METAJIAp/Ibl aHBIKTAY

AyBIp 3JIEMEHTTEpATAYbI HK OofibiHIIIa pyKcar eTiireH 1opexeci, | YATiaepal eJiey HOTHxKeIepi,
MI/KT MI/KT
1 2 3
kaamuii (Cd) 1,0 JKOK
KopracsiH (Pb) 5,0 0,0012+0,00002
ceiran (Hg) 0,1 JKOK
MBITIBSIK (AS) 0,5 0,0009+0,0001
lepekkeos: asmopnap Kypacmulpeau
5-xecTene  KOPCETUITeH  HOTHXKENep Ayplp MerangapiaH Oeliek  JOPiJiK
JKararaH CYTTIr€HI  OCIMIIK  IMHKI3aThIHBIH OCIMIK IIMKI3aThl KYpaMbIHJAFbl paJIHOHYKIIE-
ChIHAMachIH/1a KaaMUi KOHE ChIHAN  WJTEp MOJIIEPiH aHBIKTay MaHBI3Abl 9p1 MIHAETTI

TaOBIMAFaHIIBIFBIH, a1 KOPFAaChlH JKOHE MBbI-
mbesk  1.5.3.009 ¢apmakonessibIK MaKalachl
«Jlopimik  eCIMIIK IIWKI3aThl JKOHE JIOPUIIK
OCIMJIIK TpenapaTblHbIH KYpPaMBIHJAFbl aybIp
METaJIIap/ibl aHBIKTAY» KYKaTbIHJIa OCKITIITeH
KOPCETKIIITEPTe Cail.

Oosipim TaObLIAnbl. JKaTaraH CYTTIreHI ©CIMIIK
IIUKI3aTBIHBIH  YATICIHAE paguOHYKJIEHUITEPTe
JKYPTi3IITeH ChIHAMaHBIH HOTHXKEJIEpl TOMEH]IE
6-KecTee KOPCeTiITreH.

6-kecTene KOpCeTiITreHaen
CYTTITCH OCIMIIK  IIMKI3aThIHBIH

KararaH
KEPYCTI

Kecre 6. XKararan cyTTireHi eciMaik MMKi3aThl KYpaMbIHAAFbl PAJHOHYKIUATEP/II aHBIKTaY

VBITTHI 2JIIEMEHTTEP

HK 6oiibiHimna pykcat Oepinerin

Ynrinepai eniiey HOTHXenepi, bk/kr

araybl napexeci, br/kr OCIMIIKTIH kep ycTi Oeriri
1 2 3
Crponiuii-90 200 peiin 11+0,01
e3nii-137 400 neiiin 17+0,01
Lepexkes: asmopnap Kypacmuipan
OeydiriHiH  KYpaMbIHJIArbl  paJUOHYKIEUATep  (papMaleBTHUKO-TEXHOJIOTHSUIBIK MapaMeTpiepiHiH

canbl KP Jlencaynbik cakray MuHuctpiHiyg NeKP
JACM-71 Oyiipeirbl «PaguanusiiblK Kayinci3aiKTi
KaMTaMachl3 €Tyre KOWBUIAThIH T'MTUEHAJIbIK
HOpPMAaTHUBTEP/I1 OEKITY Typajbl» TajanTapblHa Cail.
TaakbL1ay
XKyprizinren
humifusa ~ Willd.

3eprreynepaeH Euphorbia
OCIMIIK LINKI3aThIHBIH

HOTIDKENIEpi ~ MEH  OKOJOTHSIUIBIK  Ta3ajIbIFbl
OenruleHreH HOpPMAaTHBTIK TajamnTapra Ccolikec
KEJIETIHIH Kepyre 0osabl.

[[IMKi3aTTBIH SKOJOTHSJIBIK KayirCi3airia
KeleH i 0arayiay YIIiH OHBIH ayblp MeTajgapMeH
JacTaHy Jopekeci 3epTTenii. Ayblp MeTaijap
— KaJMMH, KOpPFAchlH, CbIHAN >XOHE MBIIIbSIK —
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A4

O6uocdepaHblH €H KayilTi JacTarbIITaPbIHBIH
KarapblHa JKaTajbl JKOHE JOPUTIK MIMKi3aTThIH
carmacelH Oakpulayga OachlM Hazap aynapbuIaTbiH
KepceTKill Oousbln  TalblIaabl. OMNWTKeH1, Oy
JNMIEMEHTTEp  aJaM  aF3achblHJA  JKUHAJIBII,
YBITTaHYbI TYABIPYbI MyMKiH, COHJIBIKTAH OJIAP/IbIH
KOHLIEHTpAIMIChIHA KaTaH Oakpliay XYpri3iiesi.
3epTTey HOTIDKENEpl KOpCeTKeHJIEeH, ChIHAJIAThIH
YJIriJIep/ie ChIHAI JKOHE KaIMUH KOK.

Euphorbia  humifusa Willd.: xopracbH
momepi - 0,0012+0,00002 MI/KT; MBIIBSIKTBIH
mommepi - 0,0009+0,0001 wr/kr; 1.5.3.009
(dapmakonessiblKk - Makaiachl «Jlopimik  ecimMik
IIMKI3aThl KOHE JIOPUIIK OCIMAIK MpernapaThIHbIH
KYpPaMBIHJAFbl ~ ayblp MeETalJapAbl  aHBIKTAY»
MaKajachlHa COWKeC pyKcaT eTUIreH Hopmajap
MbIHanap Oombil TaObutanel: Kaamuii 1,0 mr/kr
apTBIK eMec, KoprachblH — 5,0 MI/KT apThIK eMec,
ceiHan — 0,1 MI/Kr apThIK eMec, MBIIIbIK 0,5 Mr/Kr
apTBIK eMecC. S5-KeCTeJeri 3epTTey HOTHKECIHAEeT1
aJIbIHFAH MOJIIMETTEp HeTri3iHJe jKaTaFaH CYTTIreH
OCIMJIIK TIMKI3aTBIHIAFBl ayblp MeTalgapIblH

MeJepi (apmaKonesuTbIK MaKaJlachlHJa
KOpPCETUIreH HopMaJlaprara cail KeJesi.
KopbITBIHABI
FouibiMu  Mmakanmara — Heriz  OonFaH

xkartaran cyrrireH (Euphorbia humifusa Willd.)
JTOPUTIK  ©CIMJIIK IIHUKI3aThIHBIH TEXHOJOTHSUIBIK
napametrpiept b. Amuabapos amwinoazer ipremi
KOHE KOJJIaHOAIbl MEIUITMHA FHUIBIMH-3EPTTEY
nnctutyThl KEAK «Ka3z¥MVY» naboparopusiceiaga
aHBIKTANABl.  AnbiHFaH  MoHAep  Euphorbia
humifusa Willd. eciMIiriHiH MEHIIIIKTI CaMaFrbl
(dy) — 1,31+0,017 r/cm®, KedeMmik caiMarbl
(do) — 0,32+0,010 r/cm?®, cebinmeni cammarbl
(d,) — 0,12+0,002 r/em’, xysicTbuibiFbl (Ilc) —
0,750,014 r/cm®, mmkizarteir keyekTimiri (ITx)
—0,60+0,005 r/cm? xoHe mHKKi3aT KaOaTBIHEIH 00C
kestemi — 0,900,011 r/cm® MoHIEpiHE TCH €KEH/IIT]
AHBIKTAJI/IBL. AHBIKTaJIFaH TEXHOJIOTUSITBIK
napamerpiep  Euphorbia  humifusa  Willd.
IIUKI3aThIHAH OMOJIOTUSIIBIK MaHBI3bI Oap OesceH i
3arTapAbl OopKayaa >KOHE OeJIiI amyna MaHbI3IbI
KOPCETKIIITEp OOJIBIN TaObLIA IbI.

Kararan cyrriren (Euphorbia humifusa
Willd.) mopinmik eciMIik IIWKi3aTBIHBIH KeHOip
cama KepCeTKImTepi: bUIFanabuIbiK — 7.95+0,05%,
XKaambel Kyagumk — 6,63+0,12% »xone 10% HCI
epitiHaicinaeri epiMmedTin kya1 — 1,25%0,10%
MOJIIIEPIHE E€KEHJIT aHBIKTaIAbl. 3epTTEITreH
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cara KepceTkilTepiHe 3epTreynep ToiabiFbiMeH KP
M® TananrapblHa COMKEC.

Euphorbia humifusa Willd. xypambiaga
KaJMUH JKOHE ChIHAIl ayblp MeTayapbl TaObLIFAaH
KOK, aJ, KOPFachlH JKOHE MBIIIbIK MeJepi
1.5.3.009 dapmakornies makamachiHbIH «Jlopimik
OCIMJIIK  IIMKI3aThl JKOHE JOPUTIK  OCIMJIK
npenapaTbiHbIH KYPaMbIHJIAFbI ayblp MeTallJapabl
aHBIKTAy» KY’KaTbIH/Ia OEKITUITeH KopCeTKilTepre
cail. A, ecIMIOIK IIMKIi3aTbl KYpaMbIHIAFbI
paZMOHYKJIEUATEp  HOPMATUBTIK  KyXKarTapjaa
OEKITIJITeH HOPMATUBTIK IIEKTIK MOHJIEpre cail.
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ONNPEJAEJEHUE ®PAPMAINEBTUKO-TEXHO/JIOTHYECKHUX ITAPAMETPOB
PACTUTEJIBHOT' O CbIPbAA EUPHORBIA HUMIFUSA WILLD.

¢

I. M. Fann', K. C. ’Kakunoexos, ¥. M. /larxaeB, M. 3. Ammupos, H. A. Paxbimbaes,
J. A. Cepukbdaena, K. /I. CeiiToBa
HAO «Kazaxckuil HallMoHaIbHBIN MEIUIMHCKAN YHUBEPCUTET UMEHHU
C. J. Achennusaposay Kazaxcran, Aamars
*Koppecnonoupyrowuii agmop

AHHOTaNud

Ha ceromusimamii neHs pa3paborka (hapmMareBTUYECKUX CYOCTAHIIMKA HAa OCHOBE OMOJIOTHYECKHU
AKTHBHBIX BEIECTB PACTCHUH SBISIETCS aKTyaJlbHOH. B 3TOM KOHTEKCTE Ba)KHOE 3HAUCHHE MMEET TTOMCK
METOJIOB ONTHUMAJILHOTO BBIJICIICHUSI OMOJIOTMYCCKH aKTHBHBIX BEIICCTB W3 CBHIPhS PACTCHHS MOJIOYast
npusemuctoro (Euphorbia humifusa Willd.), mpouspacratoiiero Ha TEppUTOPHUH HAIIEH CTPAHBI U OOTATOTO
OMOJIOTMYECKH aKTHBHBIMU COCIMHECHHUSMH, TONYyYEHHE DKCTPAKTa, COOTBETCTBYIOLIETO TPEOOBAHUSIM
(dapmakorien, a TaKke ONpeNesieHHe TEXHOJOTMYECKHX MapaMeTPOB PACTUTEIBHOTO CHIPhS, YTO UMEET
Ba)KHOE 3HAYCHUE B MICCIICIOBAHUSX.

B naHHO#M Hay4HOI CTaThe MPHUBEACHBI PE3yNIBTaThl (PapMalEBTUKO-TEXHOJIOTUIECKUX MapaMeTPOB
PaCTUTENBHOTO CHIpbs MoJodas npuzeMuctoro (Euphorbia humifusa Willd.).

Lenv uccneoosanus. OnpeneneHue ¢GapMaleBTUKO-TEXHOIOTHYECKUX IapaMeTpoOB HaI3eMHOU
YacTH pacTeHUs Mosouas mpuseMuctoro (Euphorbia humifusa Willd.).

Mamepuanvt u memoowvi. MarepuanoM HCCIICIOBAHUS CIY)XKWINA JIMCThS W CTEONM Moyoyast
npuzemuctoro (Euphorbia humifusa Willd.). Jlns onpenenenus ¢apMareBTUKO-TEXHOIOTHYECKIX
napamMeTpoB PaCTUTEIBHOTO ChIPbsi OBLUTH HMCIIOJIIB30BAHBI CIIEAYIONINE METOJbI: ONPEICICHHE YIEIbHOTO
Beca (dy, r/cm?), oobemuoro Beca (do, T/cM?), HackimHOTO Beca (dH, r/cm?), mopuctoctu cwipes (I1x),
mycroTHOCTH chipbs (I1c), cBoOomHOTO 00BEMa ciosi chipbst (V), a Takke Kod(h(UIIMEHTA MOTIOMICHUS
HKCTpAreHTa pacTUTENIbHBIM ChIpbeM (X, MII/T).

Pesynomamer. B pesynbrate WccieNOBaHMS OBbLTH  ONPEICICHBI  CICAYIONIME apameTphl
pacTUTEeNnsHOTO ChIpbs: yaenbHbii Bec (dy) — 1,3140,017 r/cm?, oobemustit Bec (do) — 0,32+0,010 r/cm?,
Haceimaol Bec (dH) — 0,12+0,002 r/em?, mycrotnocTs (Ilc) — 0,7540,014 r/cm?, mopuctocTh chipbs (ITx)
— 0,60+0,005 r/cm® 1 cBoOOaHBINH 00BeM ciost cbipbst — 0,900,011 r/cm?. Kpome Toro, ycTaHOBIEHO, YTO
(hapMakomeiHbIe MMOKa3aTeId Ka4eCTBA PACTHTEIBHOTO CHIPhSI COCTABISIOT: BIAKHOCTH — 7,95+0,05 %,
obmas 301mpHOCTh — 6,6340,12 % u HepactBopumas B 10 % pactBope HCI 30ma — 1,25+0,10 %. Taxxke
BBISIBIICHO, YTO COJICPKAHUE TSHKEIIBIX METAJUIOB, TAKUX KaK KaJMH, PTYyTh, CBUHEI] U MBIIIbIK, a TAKKE
paguonykmuaoB — crponnus (90) u uesus (137) B cocraBe Euphorbia humifusa Willd. maxonurcs B
npejienax JOMyCTHMBIX 3HaUCHHH.

Buwi6oowi. B coctaBe Euphorbia humifusa Willd. Tsxenbie MeTanisl KaJMUR U PTYTh HE OOHAPYKEHBI,
a CO/Iep)KaHWE CBUHIIA U MBIIIbSIKA COOTBETCTBYET MOKA3aTeNsIM, YCTAHOBJICHHBIM B (hapMaKOIEHHOI
crarbe 1.5.3.009 «Onpenenenne coaepkaHus TSKENbIX METAUIOB B JIEKAPCTBEHHOM PACTUTENBHOM ChIPbE
U TIperapaTax u3 JIEKapCTBEHHOTO PACTUTEIBHOTO ChIPhS»

Kniouesvie cnosa: Euphorbia humifusa Willd., mexnonocuueckue u ghapmaxonetinvie napamempol,
IKCMPAKmMueHvle geujecmad.
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Abstract

Today, the development of pharmaceutical substances based on biologically active compounds
from plants is highly relevant. In this context, it is of great importance to explore methods for the optimal
extraction of biologically active substances from the raw material of the plant Euphorbia humifusa Willd.,
which grows in our country and is rich in biologically active compounds. Obtaining an extract that meets
pharmacopoeial requirements, as well as determining the technological parameters of the plant raw material,
is crucial for the research.

This scientific article presents the results of the pharmaceutical and technological parameters of the
raw material from the plant Euphorbia humifusa Willd.

The purpose of this study. To determine the pharmaceutical and technological parameters of the
aerial part of the plant Euphorbia humifusa Willd.

Methods and Materials. The research material consisted of the leaves and stems of Euphorbia
humifusa Willd. Pharmaceutical and technological parameters of the plant raw material were determined,
including specific gravity (dy, g/cm?), bulk density (do, g/cm?), tapped density (dH, g/cm?), porosity of the
raw material, voidage of the raw material, free volume of the raw material layer (V), and the absorption
coefficient of the extractant (X, ml/g).

Results. The following parameters of the plant raw material were determined during the study:
specific gravity (dy) — 1.31+0.017 g/cm?, bulk density (do) — 0.324+0.010 g/cm?, tapped density (dH) —
0.12+0.002 g/cm?, voidage — 0.75+0.014 g/cm?, porosity of the raw material — 0.60+£0.005 g/cm?, and
free volume of the raw material layer — 0.90+0.011 g/cm?. Additionally, pharmacopeial quality indicators
of the plant raw material were established: moisture content, 7.95+0.05%; total ash, 6.63+0.12%; and ash
insoluble in a 10% HCI solution, 1.25+0.10%. The contents of heavy metals, such as cadmium, mercury,
lead, and arsenic, and radionuclides, such as strontium-90 and cesium-137, in Euphorbia humifusa Willd.
were within permissible limits.

Conclusion. Cadmium and mercury heavy metals were not detected in the composition of
Euphorbia humifusa Willd., while the levels of lead and arsenic comply with the standards established in
Pharmacopoeial Article 1.5.3.009 “Determination of Heavy Metals in Medicinal Plant Raw Materials and
Herbal Preparations.”

Keywords: Euphorbia humifusa Willd., technological and pharmacopeial parameters, extractive
substances.
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OCCUPATIONAL AND ENVIRONMENTAL SAFETY IN
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Abstract

Peritoneal metastases are a common manifestation of malignant tumor progression in various loca-
tions. Despite the availability of systemic therapy and surgical approaches, many patients continue to face
unmet clinical needs, reduced quality of life, and unfavorable outcomes. In response to these limitations,
pressurized intraperitoneal aerosol chemotherapy was developed in the early 2000s. While this technique
has generated increasing clinical interest, concerns remain regarding potential occupational and environ-
mental risks, particularly due to aerosolized exposure to cytotoxic agents.

This scoping review aimed to explore and summarize current evidence on occupational risks and
safety measures implemented during pressurized intraperitoneal aerosol chemotherapy sessions for the
treatment of peritoneal metastases. Based on available data, we also sought to identify clinical recommen-
dations to ensure the protection of healthcare personnel and the operating room environment.

Materials and methods. Relevant publications were identified through a systematic search of
PubMed, Scopus, and eLibrary databases. Eligible studies described the pressurized intraperitoneal aerosol
chemotherapy method, personal and collective protective measures, or organizational recommendations for
safe handling of cytostatic aerosols in the surgical setting.

Results. The search identified 185 publications, of which 37 met the inclusion criteria. The included
studies mainly consisted of observational reports, experimental simulations, and institutional guidelines.
Key safety measures included the use of closed aerosol delivery systems, high-efficiency ventilation, per-
sonal protective equipment, and standardized decontamination protocols. Evidence of long-term occupa-
tional risk was limited, but most studies emphasized the necessity of strict adherence to safety procedures.

Conclusions. This review contributes to the evidence base supporting the occupational and environ-
mental safety of pressurized intraperitoneal aerosol chemotherapy sessions. The synthesized findings can
inform the adaptation and standardization of multilayered protection strategies and training protocols for
healthcare workers, thereby minimizing risks to staff and the operating environment.

Keywords: aerosol, peritoneal neoplasms, occupational exposure, environmental monitoring, bio-
logical monitoring, operating room.

Introduction ovarian, gastric, and colorectal cancer [1]. The
Peritoneal metastases (hereinafter — PM)  high propensity for peritoneal dissemination is at-
represent a common and clinically significant  tributed not only to the biological characteristics
manifestation of tumor progression across vari-  of these tumors but also to the unique anatomical
ous malignancies. They are most often found in  and physiological features of the peritoneal cavity

139


https://doi.org/10.64854/2790-1289-2025-49-3-10

ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne3 (49) 2025

[2]. A Dutch nationwide population-based study re-
vealed the development of peritoneal metastases in
1835 (45.1 %) of 4072 patients with gastric can-
cer [3]. The frequency of peritoneal metastases in
neoplasms of gynecological organs reaches almost
90 % of ovarian cancer cases, 10 % of endometrial
cancer, and 5 % of cervical cancer. In colorectal
cancer, peritoneal involvement is seen in 10-20 %
of cases [1].

The development of PM poses a major
clinical and therapeutic challenge. It is consistently
associated with poor prognosis, limited therapeutic
options, and high recurrence rates [4]. Despite ad-
vances in systemic therapies and surgical interven-
tions, many patients continue to face substantial un-
met clinical needs, compromised quality of life, and
persistently unfavorable outcomes [2; 4-7]. These
challenges underscore the urgent need to explore
and integrate alternative therapeutic strategies that
could improve disease control and patient survival.

Kuchen (2018), referencing the pioneering
work of Reymond et al. (2000), reported that a nov-
el technique — pressurized intraperitoneal aerosol
chemotherapy (hereinafter — PIPAC) — was devel-
oped in Germany in the early 2000s, with the first
experimental sessions conducted in pig models [8;
9]. This method was subsequently applied in hu-
mans with inoperable peritoneal carcinomatosis in
November 2011. These initial clinical applications
demonstrated its safety and facilitated its dissemi-
nation to other countries [10].

Since then, numerous studies have investi-
gated the therapeutic potential of PIPAC in manag-
ing peritoneal carcinomatosis of various oncologi-
cal origins [11-14]. A recent systematic review and
meta-analysis concluded that, despite heterogeneity
in the available data, PIPAC offers promising out-
comes for selected patients with peritoneal metasta-
ses. Pathological regression was observed in 68 %
of the studies, serving as an indirect indicator of
its therapeutic efficacy [15]. Comparable findings
were reported by Mohammad et al. (2022), who
emphasized the need for developing standardized
strategies and tools for objective response assess-
ment [16]. Such measures would enable the ratio-
nal integration of PIPAC into clinical practice as its
evidence base continues to expand.

Despite growing interest in the PIPAC
method, concerns persist about the potential oc-
cupational risks to healthcare workers and the en-

vironment associated with inhalation exposure to
aerosolized cytostatics. Electrosurgical smoke and
the risk of contact with cytostatics negatively af-
fect the health of healthcare workers involved in
cytoreductive surgery and hyperthermic chemo-
therapy. Meanwhile, the actual extent of the risk
and the long-term consequences of toxic effects are
not fully understood, but their presence cannot be
ruled out [17]. Vyas et al. 2014 in their work re-
port the importance of using tools to measure the
toxic effects of cytostatics in order to understand
occupational and environmental risks. It is recom-
mended to measure occupational exposure through
biological monitoring of healthcare workers (urine
mutagenicity analysis, cytogenetic monitoring, and
urine monitoring) and environmental monitoring at
the workplace (taking samples of swabs from sur-
faces and air).

Additionally, it is essential to utilize various
technologies to minimize exposure to cytostatics
[18]. Several studies have reported the importance
of developing a safety protocol and strictly adher-
ing to it when performing PIPAC sessions [17; 19-
21]. In this context, it is particularly important to
analyze the set of protective measures at both indi-
vidual and environmental levels within the frame-
work of the PIPAC method.

According to the National Cancer Registry
of the Ministry of Health of the Republic of Ka-
zakhstan, cancer incidence in 2024 increased by
nearly 6 % compared to the previous year. Each
year, approximately 40,000 new cases of malignant
neoplasms are registered, while annual cancer-re-
lated mortality exceeds 12,000 cases [22]. These
figures underscore the urgent need to introduce in-
novative therapeutic strategies, including pressur-
ized intraperitoneal aerosol chemotherapy, into na-
tional clinical practice.

Despite progress in the development of on-
cology services in Kazakhstan, access to advanced
technologies such as PIPAC remains limited. This
is primarily due to the absence of standardized pro-
tocols, certified treatment centers, and sustainable
funding mechanisms. Currently, PIPAC is avail-
able only in selected clinics as part of scientific
research initiatives. Since 2024, the National Re-
search Oncology Center (hereinafter - NROC) has
launched a scientific and technical project aimed at
introducing PIPAC for the treatment of peritoneal
carcinomatosis in advanced gastric cancer. To date,
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23 PIPAC sessions have been performed. Although
it is too early to draw definitive conclusions re-
garding the clinical effectiveness and occupational
safety of this technique, its introduction represents
a promising step forward — both in the management
of peritoneal carcinomatosis and in the treatment of
advanced gastric cancer in Kazakhstan [23].

The objective of this review was to ana-
lyze occupational risks and summarize the current
safety measures applied throughout all stages of the
surgical process during PIPAC sessions for patients
with peritoneal metastases. Based on the available
evidence, we aim to propose clinical recommenda-
tions that ensure the protection of healthcare work-
ers and the environment.

Methods and Materials

Search strategy

The review was reported in accordance with
the PRISMA-ScR (hereinafter — Preferred Report-
ing Items for Systematic reviews and Meta-Analy-
ses extension for Scoping Reviews) checklist [24].
A comprehensive literature search was performed
in PubMed, Scopus, and eLibrary databases. The
search strategy incorporated the following Medical
Subject Headings (MeSH) terms: «aerosol», «peri-
toneal neoplasmsy, «occupational exposurey, «en-
vironmental monitoring», «biological monitoring,
and «operating room». In addition, manual search-
es of the reference lists of relevant papers were con-
ducted to ensure completeness. The time frame was
limited to publications from 2003 to 2025, and the
review included articles published in English and
Russian. The review included publications of ob-
servational clinical and cohort studies, preclinical
experimental works, pilot clinical studies, registra-
tion and descriptive studies, consensus studies, sys-
tematic reviews, as well as guidelines and standards
on the handling of cytostatics.

Study selection

All retrieved citations were imported into
Zotero 6.0.37 (Corporation for Digital Scholarship,
USA), and duplicates were removed [25]. Titles
and abstracts were independently screened by two
reviewers against the inclusion criteria. Full-texts
of potentially relevant studies were assessed for eli-
gibility. Any disagreements were resolved by con-
sensus or consultation with a third reviewer.

Results of search

A total of 185 publications were identified.
After removal of duplicates and screening, 37 stud-
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ies met the eligibility criteria and were included in
this review. The selection process is summarized in
the PRISMA flow diagram (Figure 1) [26].

Brief description of the PIPAC method

The PIPAC method involves laparoscopic
administration of cytostatics into the abdominal
cavity using two standard balloon trocars. The most
commonly used drugs are cisplatin (7.5 mg/m?) in
0.9% sodium chloride (150 ml) and doxorubicin
(1.5 mg/m?) in 0.9% sodium chloride (50 ml) as an
aerosol under a pressure of 12 mm Hg with an ex-
posure of 30 minutes at a temperature of 37°C. Af-
ter the exposure period, the toxic aerosol is released
through a closed system [13; 27; 28]. Studies show
that PIPAC can significantly improve the delivery
of cytostatics to tumor tissue, especially in cases
of micrometastatic lesions, due to the uniform dis-
tribution of aerosol under pressure and its penetra-
tion into tissue to a depth of 500—-1000 um [29-31].
Advantageously, multiple replications of the proce-
dure, up to 6 times, with an interval of 4-6 weeks,
are allowed, allowing the integration of PIPAC ses-
sions into cyclic therapy regimens [32; 33].

Results

Professional and environmental risks dur-
ing PIPAC sessions

This review synthesized evidence on pro-
fessional and environmental risks associated with
PIPAC sessions. The analysis focused on the toxic-
ity of commonly used cytostatics, potential sources
of occupational exposure, and findings from both
clinical and experimental studies evaluating the
safety of healthcare workers.

Cytostatics administered during PIPAC are
highly toxic to humans. Cisplatin is known to cause
anaphylactic reactions and irritation of the mucous
membranes of the eyes, skin, and respiratory tract,
while also accumulating toxic metabolites in the
kidneys, bone marrow, and inner ear. Doxorubicin
may induce mucosal inflammation, leukopenia,
dilated cardiomyopathy, DNA mutations, and is
classified as carcinogenic to humans [9]. Occupa-
tional exposure can occur through multiple routes,
including handling contaminated vials, maintaining
and cleaning pharmaceutical isolators, contact with
biological fluids containing cytostatics, inhalation
of aerosols, direct administration of drugs, and ac-
cidental spills [18].

Survey-based evidence highlights gaps
in awareness and practice regarding the safety of
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Figure 1. Search results and study selection and inclusion process [26]

cytostatics. Among 51 healthcare professionals in-
volved in hyperthermic chemotherapy, 8 (15.7 %)
believed that all cytostatics carry the same toxicity
regardless of the drug, while 21 (41.2 %) reported
lacking knowledge of appropriate measures in the
event of exposure. In a separate cohort of 38 staff
directly engaged in PIPAC sessions, 22 (57.9 %)
perceived the toxic risk as low. Only one partici-
pant (2.6%) reported symptoms such as headache
or skin manifestations during a session, and three
(7.9%) noted accidental contact with cytostatics
without clinical consequences [34].

Findings from a multicenter international

survey among surgical teams with extensive PIPAC
experience further emphasize perceived risks and
safety practices. In this study, 63% of respondents
identified cytostatic spillage as the primary intraop-
erative hazard, yet only 51.7% reported implement-
ing at least five of the 12 recommended safety pre-
cautions. On average, the perceived safety level of
PIPAC was rated 7.37 on a 10-point scale, while the
perceived risk of occupational exposure was 3.84.
Overall, respondents viewed PIPAC as less hazard-
ous compared with other forms of intraperitoneal
chemotherapy [35].

In a German pilot study of the PIPAC meth-
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od, which for the first time analyzed the adequacy
of safety measures, conditions (closed abdomen,
laminar air flow, controlled aerosol extraction and
protective curtain) and the risks to healthcare work-
ers in a real clinical setting, air analysis did not de-
tect traces of cisplatin in either the surgical or anes-
thesia work area (detection limit < 9 ng/m3) [21].
At a university hospital in France, during the first
two PIPAC sessions using cisplatin and doxorubi-
cin, without laminar airflow but with an additional
plastic cover and smoke extraction system, all air
samples were negative for cisplatin and doxorubi-
cin (detection limit < 0.00002 mg/m?®). Of 26 swab
samples, only 1 (4 %) was positive for cisplatin on
the surgeon’s outer pair of gloves. However, swabs
from the inner pair of gloves and from the surgeon’s
hands were negative [36]. A study conducted by
Belgian scientists showed the absence of platinum
during an extended toxicology analysis. In addition
to standard samples, swabs from surfaces before
and after PIPAC sessions using cisplatin, doxorubi-
cin, and oxaliplatin were included in the extended
toxicology analysis. As a result, even with a highly
sensitive method, platinum was not detected in any
of the samples (detection limit: 0.02 ng/cm?) [19].
Two studies were found that recorded the following
incidents during PIPAC sessions. In one study, it
was found that the surfaces of the connecting de-
vices in 5 out of 51 cases (9.8 %) were contami-
nated with high concentrations of the cytostatic (the
maximum reached 181.07 ng/cm 2). Contamina-
tion occurred due to leakage caused by imperfect
sealing of the connections [37]. According to another
study, leakage of cytostatics was observed in 2 out of
86 PIPAC sessions, which was associated with human
error, insufficient sealing, and high pressure. Despite
recorded cases of cytostatic leakage, they did not lead
to environmental contamination or affect the safety of
medical personnel, which is attributed to the use of
an effective double protection system that covers the
connecting tubes with a protective film [20].

A systematic review of biological moni-
toring for occupational exposure to cytostatics re-
vealed that, despite the implementation of preven-
tive and protective measures, a certain proportion
of healthcare workers showed positive results for
the presence of cytostatics in biological fluids [38].
Biological monitoring in two surgeons after 50
PIPAC sessions did not reveal traces of platinum
in blood samples [20]. In a larger sample of health-
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care workers (n = 10) participating in a controlled
study, the concentration of platinum in urine was
below the limit of quantification (<10 ng/L) in over
50% of cases. However, the detected values did not
show statistically significant differences compared
with the control group [39]. Roussin et al. (2021)
presented comparable values for analyzing urine
samples from healthcare workers [40]. In other bio-
monitoring studies with a control group, no statis-
tically significant changes in platinum concentra-
tions in blood and urine were recorded before and
after the sessions, despite the presence of platinum
in 25% of urine samples from participants exposed
to PIPAC. In addition, no significant differences
were found between the main and control groups
[41]. Thus, subject to established safety standards
and the use of high-quality equipment, along with
the appropriate level of training for the operating
team, the risk of toxic effects from cytostatics on
medical personnel and contamination of the operat-
ing environment during PIPAC sessions is assessed
as minimal. However, the need for further research
to study the potential long-term consequences of
occupational exposure remains relevant.

Safety measures during PIPAC sessions

Occupational safety during PIPAC sessions
can be broadly divided into three stages: preopera-
tive (drug preparation, transportation, and operat-
ing room setup), intraoperative (use of personal
and collective protective equipment, staff isolation
during cytostatic aerosolization, and remote moni-
toring), and postoperative (contamination control,
staff health monitoring, and cleaning and disposal
of medical waste).

Preoperative stage. The preparation and di-
lution of cytostatics carry a particularly high risk
of toxic exposure for medical staff [42]. For this
reason, drug handling must be performed in a spe-
cially designated and isolated environment, such as
a pharmaceutical laboratory or oncology pharmacy.
These facilities should be equipped with negative
pressure systems, a separate entrance, and no ac-
cess to food areas [43]. According to Yoshida et al.
(2009) and Easty et al. (2015), the use of a laminar
flow cabinet (Class II, type B2) is considered the
gold standard for cytostatic preparation (Figure 2)
[44; 45].

According to the NIOSH standard, when
preparing and diluting cytostatics, a specialist must
wear protective equipment, including a waterproof
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Figure 2. Laminar flow cabinet for diluting cytostatics
Source: compiled by the authors

gown with cuffs, double nitrile or latex gloves (in-
ner and outer), glasses or a mask to protect the eyes/
face, and an FFP-3/N95 respirator mask [46]. Ad-
ditionally, it is recommended to use syringes with a
Luer-lock system and needle substitutes when col-
lecting cytostatics from vials to minimize splashes
and aerosols [47, 48]. Capoor et al. (2017) suggest
using a rigid, impact-resistant, sealed container
labeled «cytostatic agents» with an absorbent pad
inside to transport ready-made cytostatics to the
operating room; moreover, not to use pneumatic
pipelines and not to expose the contents to me-
chanical stress [49]. One study demonstrated, for
the first time, the safety of the PIPAC method with-
out equipping the operating room with a laminar
flow ventilation system, but by covering the spray
area with a plastic cover and utilizing a smoke ex-
traction system [36]. However, the results of a two-
stage Delphi study showed a strong positive recom-
mendation for conducting PIPAC sessions under an
advanced ventilation system (91.5 %). At the same
time, a weak positive recommendation was found
for activating laminar airflow (48.9%) and provid-
ing additional protection with a plastic cover fea-
turing smoke filtration (55.3%) [50]. The CAWS
(Closed Aerosol Waste System) connection ensures
the safe removal of aerosols and gases from the
abdominal cavity at the end of the PIPAC session.

This sealed system has proven effective in prevent-
ing air pollution and biological exposure to health-
care workers - no traces of platinum were detected
in the air or blood [51; 52].

Before performing a PIPAC session, it is
necessary to check the technical condition of the
microirrigator for intracavitary nebulization of cy-
tostatics, including checking the integrity of the
spray head, the tightness of the system, compliance
of the operating pressure with the parameters set
by the manufacturer, and an assessment of the uni-
formity of liquid supply. Additionally, the primary
requirements are the use of disposable tips and en-
suring that the equipment operates within a closed
system to prevent environmental aerosol contami-
nation [14; 29]. Safety precautions include check-
ing the integrity of hoses and connections, ensuring
the complete tightness of trocar ports, verifying the
connection to CAWS, and adjusting the settings of
injector parameters, such as pressure, spray rate,
and timer [10; 20].

During PIPAC sessions, the operating team
must adhere to strict safety protocols and use the
appropriate personal protective equipment (here-
inafter — PPE). The recommended set of PPE in-
cludes: (1) protective eye gear (plastic goggles or
face shield), (2) an FFP3 or N95 respirator, (3) an
AAMI level 4 sterile gown, (4) double-layer gloves
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resistant to cytostatics (inner and outer), and (5)
plastic shoe covers (Figure 3) [50; 53].

Among available options, surgical gloves
made of nitrile, polyurethane, neoprene, or syn-
thetic rubber copolymers provide the greatest re-
sistance to cytotoxic drug penetration. Both sterile
and non-sterile powder-free gloves may be used to
minimize contamination of the work environment.
In contrast, vinyl gloves are discouraged because

of their poor chemical resistance and higher perme-
ability to cytostatics. To further reduce the risk of
contamination, gloves should be changed every 30
minutes, even in the absence of visible damage or
defects [54].

During the cytostatic nebulization phase, all
medical and non-medical personnel must leave the
operating room and remotely monitor the exposure
time for biosafety purposes (Figure 4) [20; 50].

Figure 3. Personal protective equipment for the operating team during a PIPAC session
Source: compiled by the authors

Figure 4. Remote monitoring during cytostatic nebulization
Source: compiled by the authors
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However, PIPAC experts recommend sev-
eral additional measures to ensure protection of the
operating environment (Figure 5). These include
covering the operating room floor with absorbent
sheets (95.7% agreement), placing a clearly labeled
container beneath the injector head to collect poten-

(A) Protecting surfaces

(B) Leak preventing

tial spills (95.7%), and wrapping the high-pressure
line with transparent film to minimize the risk of
leaks (89.4%) [50]. Comparable recommendations
for maintaining environmental safety during PIPAC
sessions have also been reported by [37].

(C) Potential spills collection

Figure 5. Measures to protect the operating environment during a PIPAC session
Source: compiled by the authors

Figure 6. Kit for removing cytostatic spills
Source: compiled by the authors

Managing cytostatic spills during hyper-
thermic chemotherapy procedures is essential to
ensure the safety of healthcare workers and pa-
tients. Healthcare organizations should develop and
implement policies for handling such incidents. In
addition, operating rooms where PIPAC sessions
are performed should be equipped with special-
ized spill containment and cleanup kits for timely
and safe spill containment and cleanup (Figure 6)
[55]. The kits are equipped with appropriate per-
sonal protective equipment and spill cleanup mate-
rials depending on the potential type and size of the
spill. Cytostatic spill management should also in-
clude the Keiler et al. (2021) reporting system [56].

Postoperative stage. Contamination control
and cleaning of the operating room are the final steps
in minimizing the risk of toxic effects of cytostat-
ics. All waste generated during the PIPAC session,
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including cytostatic residues, contaminated person-
al protective equipment, and consumables, must be
collected, temporarily isolated, and disposed of in
rigid, sealed containers labeled «chemical mate-
rial» [46]. Patient biological fluids are considered
contaminated from 48 to 72 hours after the last ad-
ministration of a cytostatic; therefore, they must be
treated and disposed of as a biohazardous material
in accordance with the current environmental and
sanitary legislation of the healthcare organization
[17]. Sanitary treatment of the operating room is
recommended to be performed three times using a
soap solution or 70 % isopropyl alcohol. The use of
bactericidal cleaning agents is inappropriate, since
they can potentially react with cytotoxic agents
and do not ensure their inactivation. Employees
involved in cleaning the operating room must also
comply with personal protective measures [55].

Checking for traces of chemotherapy drugs
on surfaces (such as injectors, trocars, and the oper-
ating table) is carried out by sampling with a napkin
(wipe control) [41; 57]. Each center practicing the
PIPAC method must have an approved protocol for
handling medical waste, cleaning and disinfecting
the environment from hazardous drugs, adapted to
its material and technical conditions and sanitary
and epidemiological safety requirements, but con-
sistent with the main recommendations listed [55;
58].

General recommendations. All staff in-
volved in the preparation, transportation, adminis-
tration, cleaning, and disposal of cytostatic drugs
must undergo structured training [55]. Training
should be completed prior to initiating work and
followed by regular re-certification at least every
2-3 years, or whenever new technologies or proce-
dures are introduced. Importantly, all training activ-
ities must be formally documented [59]. Evidence
suggests that regular training sessions and simula-
tion exercises on the safe handling of cytostatics
enhance team preparedness, strengthen competen-
cies for working under high-risk conditions, and re-
duce the likelihood of medical errors [35; 60].

Equally critical is the systematic monitoring
of the health status of the operating team before and
after each PIPAC session, enabling early detection
of potential exposure to cytostatics [39; 61; 62].

Discussion

This scoping review synthesized 37 publica-
tions that addressed occupational and environmen-
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tal safety in the context of pressurized intraperito-
neal aerosol chemotherapy (PIPAC). The available
evidence encompasses observational clinical stud-
ies, pilot experimental reports, multicenter surveys,
and consensus guidelines [19-21; 34-36; 38-41;
50]. Across these sources, several consistent themes
emerged. First, biological and environmental moni-
toring studies generally demonstrate minimal or
undetectable levels of platinum or other cytostatics
in air, surfaces, or biological samples when recom-
mended protective measures are implemented [19-
21;36;39-41]. Second, surveys highlight persistent
gaps in awareness and variability in adherence to
safety precautions among surgical teams, suggest-
ing that knowledge translation and staff training
remain critical [34-35]. Third, organizational mea-
sures such as specialized drug preparation rooms,
laminar flow cabinets, CAWS, and structured spill
management protocols appear central to minimiz-
ing risks [20; 42-46; 50; 55]. Collectively, these
findings support the feasibility of conducting
PIPAC safely, provided that comprehensive techni-
cal, environmental, and personal protective strate-
gies are in place.

Importantly, this review links directly to its
objective: to evaluate occupational risks and syn-
thesize protective measures throughout the periop-
erative process. The evidence confirms that PIPAC
can be performed with a high safety margin when
protocols are adhered to, while also underscoring
the central role of operating room nurses and multi-
disciplinary teamwork in sustaining these standards
[50; 53; 55].

Several limitations must be considered
when interpreting these findings. First, most of the
included studies were small, single-center reports
or pilot analyses, which limited the generalizabil-
ity of the results [19; 21; 36]. Few studies provided
long-term follow-up of healthcare workers, leaving
uncertainty about potential cumulative effects of
repeated exposure [38-41]. Second, heterogeneity
in study designs, safety measures, and monitoring
methods precluded direct comparison or quantita-
tive synthesis [34-36; 39-41]. Third, as this was a
scoping review, no formal critical appraisal of study
quality was undertaken; therefore, the robustness of
the evidence cannot be fully assessed [24]. Finally,
the review was limited to publications in English
and Russian, which may have excluded relevant
studies in other languages.
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Conclusions

In conclusion, the current body of evidence
suggests that, when performed under strict tech-
nical and organizational standards, PIPAC carries
a low occupational and environmental risk for
healthcare professionals. Nevertheless, variability
in practice and knowledge gaps highlight the need
for harmonized protocols, regular staff training, and
standardized monitoring approaches. For countries
such as Kazakhstan, where PIPAC is being newly
introduced, these findings provide a foundation for
developing national safety guidelines and capacity-
building initiatives. Future research should priori-
tize large, multicenter evaluations of occupational
exposure, assessment of long-term health out-
comes, and refinement of international consensus
standards to further strengthen the safe integration
of PIPAC into routine oncology care.
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HEPUTOHEAJIBAI METACTA3APABI KYPCAKIIIIJIIK KbICBIM/IbI ADPO30JIBAI
XUMHUOTEPAIIUA S AICIMEH EMJIEVJIEI'T KOCIBH )KOHE 3KOJIOT UAJIBIK
KAYHICI3AIK: AJIIBIH AJIA IIOJTY

A. JI. Bepkembaena ', K. K. Bypkiroaes !, /I. A. 3aiinyauna ', 2K. M. Kyanpim ',
A. K. KepimkyJios ', 3. /1. lymmumona 2
l«¥nTThIK FhUTBIME OHKOJIOTHS opTaibirby XKIIIC, Ka3akcran, Acrana
2On-Dapabu arbiHgarsl Kasak ¥nTTeik yHuBepcuTeTi, Kasakcran, Amarsl
*Koppecnonoenm agmop

Angarna

[lepuToHeanbapl MeTacTa3nap Karepii ICIKTEpiH OpTYpii JOKadu3alMsIapblHIa aypyablH
YZeyiHiH KeH TapajfaH KepiHici Oonbin TaObuTagbl. JKyiHenik Tepamusi MEH XUPYPTUSUIBIK SIicTepre
KapamMacTaH, HayKacTap/IbIH e10yip 0eiri KIMHUKAIBIK KOKETTUNIKTepPiHIH KaHAFaTTaHABIPBUIMAYbI, OMIp
carachIHbIH TOMEH/IEY1 XKoHE KOJIaliChI3 HOTHXKeNnepMeH Oetrne-0et kernei. OChl meKTeynep/ii eHcepy YIIiH
2000-xpu1AapAbIH 6AChIHIA KBICHIM apKBIIbI KYPCAaK KYBICHIHA a3P030JIb/i XUMHOTEPAIus 91iC1 eHT13UII.
JlereumeH, OyJl TEXHOJOTHSAFa JEreH KbI3BIFYIIBUIBIKTBIH apTyblHa KapamacTaH, LUTOCTAaTHKTEPIiH
a’PO30JIBI1 TYPJIEPIHIH HHTATAIUSIIBIK dCEPIMEH OalIaHBICThI KOCIOH Kayill MOCeINeci ©3eKTi OOJIBIT OTHIP.

Byn wony s3epmmeyiniy maxcamul TIEPUTOHEANbIbl METACTa3AapIbl eMJeyle KYpCaKimIiTik
KBICBIMJIBI @3PO030JIbJII XUMHOTEPAITUsl CEAHCTAPBI KE31H/IE OTMEePAIUsUTBIK YPAICTIH OapiiblK Ke3eHAepiHae
JKY3€ere achIpbUIAaThIH KOCiOM KayinTep MeH KayilCi3miK IIapaiapbl XeHiHAerl Kas3ipri AepeKTepai Tai-
nay KoHe KopbITy. bap nepekrep HeriziHIe MeIUIIMHA KbI3METKepiiepi MEH KOpIIaraH OpTaHbl KOpFayFra
OarpITTaJIFaH KJIMHUKAJIBIK YCHIHBIMIAP 331pJiey KO3AeIi.

9dicmep men mamepuanoap. PubMed, Scopus, sxone eLibrary nepekkopiapbIHaa xyiemni i3aey
Kypriziai. Ipikrey kputepuitiepine KypcakilIilik KbICBIMIBI a3p030JIb/1i XUMUOTEPAIUs JJIICIH cUIar-
TANTBIH, J)KEKE XKOHE YIKBIMIBIK KOPFAHBIC IIapaiapblH KapacThIpaThlH, COHAAN-aK ONepalsuIbIK opTaia
LIUTOCTATUKAJIBIK a3PO30JIbJIEPMEH KayiIci3 )KYMBIC KYPTi3y >KOHIHJET1 YChIHBIMIAP/Ibl KAMTHTBIH Kapu-
SUTAHBIMJIAP €HTI31II1.

Homuowcenep. 13ney HoTwkecinne 185 kapusuiaHbM TaOBUINBL, ONApIbIH  37-Ci  IpiKTey
KpUTepHiinepine colikec kenni. KaMTeuIFan 3eprreynep HeriziHeH Oakpliay ecenTepi, IKCIIEPHUMEHTTIK
MOJICNIBICY JKOHE HHCTUTYLHOHANIBIK HYCKayJbIKTapaaH TypAbl. Kayinci3mikTiH Herisri mapanapbl-
Ha a’po3oibAepal Oepy YIIiH kaObIK XKyHenepal maiganany, >KoOFapbl THIMJI JKEJJETY, *KeKe KOPFaHbIC
KypaJiapsl ’KoHe Ie3aKTUBALMSHBIH CTaHAapPTTAIFaH XaTTaManapsl Kipai. ¥3aK Mep3iM/Ii KaciOu Kayinrep
KOHIHJIET1 JIepeKTep LIEKTeYNi OON/bI, anaiiia 3epTTeyaepIiH KOMIILIIr Kayilci3aiK epexenepin Kartay
caKTay/JblH MaHbI3IbIIBIFBIH aTall KOPCETTI.

Kopvimvinoviiap. byn 1oy KypcakilIUliK KbICBIMIBI a3pO30JbIl XHUMHOTEpAIUsl CEaHCTa-
PBIH KYPri3y Ke3iHae eHOeK INeH KOpIIaraH OpTaHBIH KayilNCIi3iriH JONENIeHTIH Jepekrep 0a3achiH
TOJNBIKTBIpabl. KOpPBITBUIFAH HOTIDKENEp KOIJACHICHIl KOpPFAaHBIC CTpaTeTHsuIapbl MEH MEIUIIMHA
KBI3METKEPJIEPiH OKBITY XaTTaMaJlapblH OeiiM/eyTe jKoHe CTaHAapTTayFa MaijaiaHblTybl MYMKiH, OyIT 03
Ke3€eriH/ie KbI3METKEepJIep MEH KYMBIC OPTACHI YILIIH TOyeKeIAep/i a3aiiTyFa MYMKIHIIK O6epei.

Tyiiin co30ep: aspo3onv, iwnepoe icikmepi, KaciOu acep emy, KOPULA2aH OPManbl MOHUMOPUH2ITLEY,
OUONIO2UANBIK MOHUMOPUH2, ONEPAYUTLIK 3al
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Ko

MNPOPECCHUOHAJIBHASA U OKOJIOI'MYECKASA BE3OITACHOCTD ITPU JIEYHEHUU IIEPU-
TOHEAJIBHBIX METACTA30B METO/IOM BHYTPUBPIOIIIMHHOM APO30JIbHOM XH-
MUOTEPATIMEM IOJI TABJIEHUEM: IIPEIBAPUTEJbLHBIA OB30P
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Bepkembaena A. JI. ', Bypkur6aes XK. K. !, 3aiinyanna /1. A.", Kyanbrm 7K. M.},
Kepumkynos A. K. ', lymmmosa 3. /1.2
'TOO «HarnuoHanbHbIN HAyYHBIH OHKOJIOTMYECCKUI IeHTp», Kazaxcran, AcTana
HAO Kazaxckuii HanimonansHbiii YHUBepcUTeT nMeHH Asb-DPapadu, Kazaxcran, AnMaTsl
*Koppecnonoupyrowuii agmop

AHHOTaNu

[TepuToHeanbHbIe METACTa3bl MPEACTABISIOT COOOH pacnpocTpaHEHHOE MPOSBIEHUE MPOTPecCH-
pOBaHUs 3JI0KAYECTBEHHBIX OIIyXOJIEH Pa3INuYHbIX JIOKanu3anui. HecMoTps Ha CylIeCTBYIOIIUE CUCTEM-
HYIO TE€panuio ¥ XUPYPrHUECKUN MOJIXO0M, 3HAYMTENbHAS OJS MAIlMEHTOB MPOAOIDKAET CTAJIKUBATHCS C
HEYJOBJIETBOPEHHBIMU KIIMHUYECKUMHU MOTPEOHOCTSIMU, HU3KHUM Kaue€CTBOM JKU3HU M HEOIaronpusTHHIM
porHo3oM. B orBeT Ha 3T orpannyenus B Hauasne 2000-x ObUT pa3paboTaH HOBBIM METO/ BHYTPUOPIOLI-
HOM a’p030JIbHOM XMMHOTEpANUM 0] JaBlIeHHEM. Bolpeku pacTyiieMy MHTepecy K JaHHOMY METOAY,
BBI3BIBAET 00ECIIOKOEHHOCTh MOTEHIMATIBHBIN MPo(ecCHnoHaIbHBIN PUCK U MEAULIMHCKOTO MepcoHaa
U OKpY’KaloIeil cpe/ibl, CBSI3aHHbII ¢ MHTAISIIMOHHBIM BO3/IEHCTBHEM a3PO30JIbHBIX ()OPM LIUTOCTATUKOB.

Lenvto 0anno2o 0630pHO0 UcciedoaHus ObIIO U3yYeHHE U 0000IICHIEe COBPEMEHHBIX JAHHBIX O
po¢eCCHOHANBHBIX PUCKaX M Mepax 0e30MacHOCTH, peaIn3yeMbIX Ha BCEX 3Tanax ONepanuoHHOTO Mpo-
1iecca pu MpoBEIEHUU CEAHCOB BHYTPUOPIOLITHON a3p030IbHON XUMUOTEPANH 0] JaBJICHUEM IS JIeue-
HUS [IEPUTOHEANIbHBIX MeTacTa30B. Ha 0CHOBE CylIECTBYIOIIMX IaHHBIX pa3padoTaTh KIMHUYECKUE PEKO-
MEH/IAIUH 110 00eCTICUEHHIO 3aUThHl MEUIIMHCKUAX COTPYIHUKOB M OKPY’KAIOIIEH Cpebl.

Memoowt u mamepuanvl. COOTBETCTBYIOIINE MyOIHKAIMN ObUTH HAWICHBI yTEM CUCTEMaTH4eCKO-
ro noucka B 0azax manHeix PubMed, Scopus u eLibrary. Kputepusimu BkiIroueHus ObUTH MyOMUKAIMH,
OIMCBIBAIOIINE METOJ] BHYTPUOPIOIIHOM a3pO30JIbHOM XUMHUOTEPANINH TI0/ IaBJICHUEM, MEPbl UHIAUBUIY-
QJIbHOM M KOJIJISKTMBHOM 3aIlIMTHI, a TAK)KE PEKOMEHAALNH [0 OpraHu3ay 0e30macHoi paboTHl ¢ LUTO-
CTaTUYECKUMHU a3PO30JIIMU B YCIOBUSAX ONEPALMOHHOM.

Pesynomamer. B pesynbrare morcka ObUIO BBISIBICHO 185 myOnukanwii, U3 KOTOPBIX 37 COOTBET-
CTBOBAJIM KPUTEPHUAM BKIIIOUCHHS. BKITIOUEHHBIE HCCIIEI0BAaHMS B OCHOBHOM COCTOSUIM M3 OTYETOB HAOIIO-
JICHUH, SKCIEPUMEHTAILHOTO MOJICIMPOBAHUS ¥ MHCTUTYIMOHAIBHBIX pyKOBOACTB. KittoueBbie Mephl 6e3-
OTACHOCTH BKJIFOYAJIM UCTIOIb30BAaHHUE 3aKPBITHIX CUCTEM ITOJIaUH ad3p030J1ei, BHICOK03(h(heKTHBHOI BEHTH-
JSIMH, CPEACTB UHANBUAYAIbHOM 3alUTHI U CTAaHIAPTU3UPOBAHHBIX TPOTOKOJIOB JIe3aKTUBAIMH. J[aHHBIE
0 JIOJITOCPOYHOM MPO(EeCCHOHATFHOM PUCKE ObUIN OrpaHHYEHBI, HO OOJBITMHCTBO UCCIIE0OBAaHUN TIOA4Yep-
KHMBaJIM HEOOXOIMMOCTb CTPOTOr0 COOTIOICHUS TIPAaBUI O€30MaCHOCTH.

Bv1600b1. JlaHHbIi 0030p BHOCUT BKJIAJ B JIOKa3aTeNIbHYIO 0a3y, MOITBEPKAAIOUIYI0 0€3011acHOCTh
Tpyda U OKpY’Karollel cpeibl MpH MPOBEACHUN CEaHCOB BHYTPHUOPIONIHON a’3pO30JIbHOM XMMHUOTEpAruu
nof napneHreM. O000IIeHHbIE PE3yNbTaThl MOTYT OBITh HCITOJIB30BAHBI JJIS Al TAllul U CTaHAAPTU3ALUU
MHOTOYPOBHEBBIX CTPATETUil 3aIIUTHI U MPOTOKOJIOB OOYUYEHUSI METUIIMHCKUX COTPYIHUKOB, TEM CaMbIM
MUHUMU3HPYS PUCKH JUJIs IEPCOHAIA U pabovel cpesibl.

Knrwouegvie cnosa: asposons, H06000pazosanus bprowiunsl, npogheccuoHarvHoe 6o3oelcmesue, Mo-
HUMOPUHE OKpydIcaioujeli cpeosl, OUON02ULECKULE MOHUMOPUHS, ONePaAYUOHHAS
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YK 616.36-002.2 DOI: 10.64854/2790-1289-2025-49-3-11

MPHTH 76.29.34

IHPOPBIBHASA ITPOTUBOBUPYCHAS TEPAIIUA
XPOHUYECKOI'O TEITATUTA I

. . Orynb6aeBa*, b. K. Hypranauesa, C. C. KapueBa
HAO «Kazaxcknit HanmoHanbHBIA MEAUIIMHCKUI YHUBEPCUTET UMEHH
C. O. AchengusipoBa», Kazaxcran, Anmarsl
*Koppecnonoupyrowuii agmop

AHHOTAUSA

N3BecTHO, 4TO B TeueHue 46 €T C MOMEHTA OTKPBITHS aHTUTeHa Bupyca renatuta J[ M. Rizzetto B
1977 r., xponndeckuii renatut [ paccmarpuBajcs COBMECTHO ¢ XPOHMYECKHM IenaTtutoM B, kak XxpoHu-
yeckuil renatut B ¢ nenbsra arentoM. COOTBETCTBEHHO, MPOTUB 000MX BUPYCOB HA3HAYAJIOCh OIMHAKOBOE
HU3K02(PPEKTUBHOE JIeueHre TIpenapaTaMyu HHTepPEpOHa, ETHIMPOBAHHOTO HHTEPhEpPOHa-0 C aHAJIOTa-
MU HYKJIe03ua0B (25 %). BnepBoie xpoHuueckuit renatut /| BeIENEH OTAEIBHO OT XPOHUYECKOTO Tera-
tuta B B nepBeix [Ipakrnuecknx Pekomennmanusax EBporeiickoil accoumanuy mo U3y4EHUIO MEYEHH I10
BEJICHUIO XpoHnUYeckoro remnaruta J[, omyommkoBanubix 30 aBrycta 2023 1. Poccuiickue Pexkomenaaruu mo
xpoHudyeckomy renarurty Jl Obumn omyOnukoBansl B 2021T.

L]env: OCBellIEHUE U aHAJIU3 MEPBBIX PekoMeHaauii 1o XpOHUYECKOMY renatuty /I, o3HakomiieHue
Bpaueil ¢ paHJAOMU3UPOBAHHBIMHU KIMHUYECKUMHU UCCIIETOBAHUSAMHU 0 MPUMEHEHUIO POTUBOBUPYCHOTO
npemnapara byneBUpTH y MAIMEHTOB ¢ XPOHUYECKUM renaTtutom J[ v muppo3oM redeHu B Teuenue 10 jer.

Mamepuanvt u memoowt. Ilouck nmurepatypsl 0611 TpoBeieH B 0aze Medline/Pubmed, Cyberleninka,
eLibrary.

Pezynomamor. B otnuuue ot XpoHuuyeckoro renatuta B u xponunueckoro renarura C nmopaxeHue
MeYeHU IpU XpoHHUYEecKkoM remnarute /| Oonee Tsokenoe, arpecCUBHOE € IPOTPECCUPYIOLTUM TeUeHHEM, Obl-
CTPBIM Pa3BUTHEM IHPPO3a MEYCHH C IEKOMIIEHCAllMEeN U TenaToLeIUTIONsIpHOIM KapunHoMbl. PactipocTpa-
HEHHOCTb XpOHUYECKOro renarura J[ B MUpe HEOTHOPO/IHAS B CBS3M C MUTpAIMeil HaceIeH s, [0 TaHHBIM
JIByX KPYIHBIX METAaHAJIU30B COCTABISAET OT 12 10 72 MUJIJTMOHOB YEJIOBEK.

[Ipumenenue npenapara byneBuptun ¢ 2014 r. sBUIOCH HaYaJIOM ATHOTPOIHOTO JICUCHUS MAIlH-
€HTOB C XpOHUYECKUM renatutoM /[ u nupposzom neyenu. Knnnnyeckue uccienoBanus nokasanu 3¢ dek-
TUBHOCTH M 0€301MacHOCTh Mpernapara byaeBUpTHa mpyu MOHOTEpAIUH, 3HAYUTEIIBHO OOJBITYO AP (hEKTHB-
HOCTbh B KOMOHWHAITMH C IeT-uHTEpGEPOHOM-0, B TeUeHUE 48 Henemnb u Ooee.

Buvisoowr. Pexomenganuu EBpornelickoil acconyanuy mo W3y4YEHHUIO TIEYeHH O0OOOIIMIM MUPOBOM
OTIBIT JieueHUs! byneBUpTUIOM y MAIIMEeHTOB C XPOHUUYECKUM TenaTuToM /| 1 uppo30M MedeHu B UCXOAe
nanHoro rernaruta. C 2019 mo 2022 rr. npenapar byneBuptun 6611 3apeructpupoBan B Poccuu u ctpaHax
EBpocoro3a.

Knwueswvie cnosa: supyc cenamuma /[, xponuueckuu cenamum /[, xponuueckuu cenamum B, yup-
po3 neuenu, bynesupmuo, nec-unmepgepon-a.

Beenenue

B asrycre 2023 r. ObuIM OMYyOJIMKOBAaHbI
nepsble IIpakrnueckue Pexomennmanuu EBporneit-
CKOW acCOIMalUU M0 W3YyYEHHUIO MEYeHH (Janee —
EASL) no BeneHHIo NanyeHTOB ¢ XPOHUYECKUM
renarutom aenbra (manee — XIJI) [1], B Poccun
Knunnueckue Pexomenmanuu no XI'J[ 6 omy-

omukoBanbel B 2021 1. [2]. PexoMenmanuu cosna-
Hbl MEXJIyHapoaHoOU rpynmnoit sxcrneproB EASL u
MMEIOT BaKHOE 3HAUYCHHE TSI TPAKTUKYIOIIHNX Bpa-
Yyel, 3aHMMAIOIINXCS JIeueHreM nanueHToB ¢ X1 /:
rernaroyioroB, TacTPOIHTEPOIOTOB, HH(MEKIIMOHH-
CTOB M, KOHEYHO e, IS caMux nauueHToB ¢ XIJ]
u nuppo3om neuenu (manee —LIIT). Tak, B poccwmii-
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CKHMX PEKOMEHJIaLUAX UMEIOTCS Pa3/ielibl C BAXKHOU
unpopmarmeit s nanuentoB ¢ XIJ[. Jlanubie
MHOTOYMCIICHHBIX KJIMHUYECKUX HCCIIEIOBAaHUM, B
KOTOPBIX M3Y4alIUCh €CTECTBEHHOE TEUEHHE U pac-
npoctpanenHocts XIJI u LTI, ¢axroper pucka,
KIIMHUYECKUE MPOSBICHUS U OCIOXKHEHUs, dhdek-
TUBHOCTb PA3JIMYHbBIX JIEKAPCTBEHHBIX MPEMAPATOB,
B TOM YHUCJI€ U IPOTUBOBUPYCHBIX CPEJCTB, JIETIIN
B ocHOBY [IpakTtnueckux Pexomennauuii. JlaHHbie
JOKYMEHTBI ObUTH HEOOXOIUMBI U OXKHUJAEMBbl KaK
MPAKTUYECKUMH BpadyaMu, TaK ¥ Hay4YHBIMU COO0-
LIECTBAMM.

Lenp: ocBelleHne U aHaIu3 nepBbIX Peko-
MEHJIalluii 10 XpoHUYeckoMmy renatuty [, o3Ha-
KOMJICHHE Bpauell C paHJAOMU3UPOBAHHBIMU KIIH-
HUYECKUMHU UCCIEIOBAHUAMHU 10 HPUMEHEHUIO
MIPOTUBOBUPYCHOTO mpenapara byneBuptun y na-
LUEHTOB C XpPOHUYECKUM renaTuToM J{ u uuppo3om
neyeHu B Teuenue 10 et

MarepuaJibl 1 METOABI

B nmanHOM 0030pe mpoaHamu3upoOBaHO 0O-
nee 70 UCTOYHHUKOB, U3 HUX 47 0TOOpaHBI COTIIACHO
KpUTEpUsIM BKIIFOUEHUA U uckitoueHus. [louck nu-
TepaTypbl ObUT MpoBeeH B 6aze Medline/Pubmed,
Cyberleninka, eLibrary nmo kiroueBbIM ClIOBaM: BU-
pyc renarura I, XpoHU4eCcKkuil renatur Jl, XxpoHu-
yeckuil renatut B, nuppos nedenu, bynesuprun,
ner-uHTepPpepoH-a.

Kpurepuu ucknrouenust — 1aBHOCTh UCTOU-
HUKOB, MpeBblIaroux nociueanue 10 ner, opuru-
HaJbHBIC U 0030PHBIC UCCIICTOBAHMS.

HakomneHo goctaTtouHoe KOIU4YecTBO (hak-
TOB, KJIMHUYECKUX HCCIEAOBAHUM M JAHHBIX JIs
BoliesieHuss XIJ[ B OTAeNbHOE OT XpPOHHYECKOTO
renatuta B (nmanee — XI'B) 3a0oneBanue, Tak Kak
B TeueHue 46 ner XI'Jl paccmarpuBaiics COBMECT-
HO ¢ XI'B mox HazBanuem «XI'B ¢ nmenpra-areH-
Tom» (MexayHapoaHas kiaccudukanus 6one3Hen
2010). CooTBeTCTBEHHO, HA3HAYATIOCHh OIMHAKOBOE
HU3KOA(P(HEKTUBHOE JICUCHUE B OTHOIICHUH O0OMX
BUpycoB: uHrepdepon (nanee — UOGH) —c 1994 .
[3], merunupoBanusiii UDH (manee — ner-M®H-a)
— ¢ 2006 1. [4; 5], mo3xKe — aHAJIOTH HYKJIEO3UI0B
[6], 1 TompKO TpaHCIUIAHTAIUS TEUYEHHU (Janee —
TII) Mmorna criacTy *u3Hb manueHTa [7; §8].

XI'J] — Tsxenast u OBICTPO MPOTPECCUPYIO-
mas GopmMa XpOHUYECKOTO BUPYCHOTO TEMATHUTA.
[Io naHHBIM POCCUHCKUX KIMHUYECKUX PexomeH-
namii «XBI' D y B3pocnbix» [2], 3aboneBanue
XapaKTepU3yeTcss NPEeUMYIIECTBEHHO MPOrpeccu-
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PYIOIIMM TeueHueM ¢ ObIcTpbIM pazButuem LIIT (y
15 % nauuentoB B teuenue 1-2 ner, y 70 % na-
IIUEHTOB — B TeueHue 5-10 jeT) mo CpaBHEHUIO C
renatutoM C (y 10-20 % nauueHToB — B TeUEHUE
20 net) u B (y 20 % — B Teuenue 5 ner), Oonee BbI-
COKUM 110 cpaBHeHuto ¢ XI'B puckom pa3Butus re-
naro-IeuTrNspHon KapiuHoMmsel (ganee — ['TIK) B
3-6 pas, TII (B 2 pasa), cmeptu (B 2 paza). Craguio
HII BeusiBisitoT y 27-82% nanuenros X1/l B Mo-
MEHT yCTAHOBJIEHHs TUAarHo3a, 4To OOYyCIOBICHO
OoJsiee TSDKENBIM TeUEHUEM 3a00JIeBaHUs 1O CPaB-
HEHUIO ¢ XpoHnueckumu renarutamu B u C [9-11].
Ocrarorcsi HESCHBIMH MEXaHU3MBI I1aTOTEHHOI'O
neiictBus Bupyca remnatuta /1 (manee — HDV), Be-
ayuye K 0onee TSKeIoMYy TEUEHHUIO 3a00JIeBaHus
IEYCHU M YCKOPEHHOMY pa3BuTHIO (pudpo3a u LI1
[0 CPaBHEHHIO ¢ MOHOMH(EKIUeH BUpyca rema-
tuta B (manee — HBV) [12]. ['1aBHBIE TpUYUHBI
CMepTHOCTH mpu XpoHuueckoit HDV-ungexuuun
— JIEKOMIIEHCALUsl U Pa3BUTUE NEYEHOUYHOU HENo-
CTaTOYHOCTH.

C momenTa otkpeiTus anturena HDV rpyn-
oW MTaJbIHCKUX YYEHBIX BO maBe ¢ M. Rizzetto
B 1977 r. [13] nakonunock MHOTO WH(pOpMAIUU 00
3TOM caMoM MalieHbKoM, aedexrnom PHK-Bupyce,
00J1aaroNeM BbICOKOH MH(EKIIMO3HOCTBIO U OT-
CYTCTBHEM COOCTBEHHOH (DepMEHTHON CHCTEMBI,
SIBJIIOILEHNCS IPENATCTBUEM K CO3JaHUIO IPSMBIX
IIPOTUBOBUPYCHBIX IIPENAapaToB, KaKk IPU renaTure
C. ABnssace carennutom HBV, nannslii Bupyc pea-
JM3yeTcst COBMECTHO ¢ BUpycoM XI'B mpu 06s3a-
TEIbHOM Hajauuuu nosepxHocTHoro HBsAg [14]
JUIS. IOCTPOEHUST 000JIOUKH M KU3HEHHOTO LIUKJIA.
CrnenoBarenpHO, Y NAallMEHTOB C JIATEHTHOH (op-
Mot XI'B (HBsAg HeraruBHbiM renatutoM B) ¢
HanuuueMm anTuHBcore u orcyrcrBuem HBsAg He
nporcXoauT nHumposanus HDV.

Bcero umeercs 8 renorunos HDV. U3 Hux
caMblii pactipocTpaHeHHsbli 1-ii renotun HDV npe-
UMYILECTBEHHO LupKynupyet B EBpone, CeBepHoit
Awmepuke, B ctpaHax CpenuzeMHOMOpPbs, Typunn
u Upane. ['enotun HDV-2 o6Hapyxen B Boctou-
Hoi u CeBepHoii Azun; HDV-3 — B ceBepHoii yactu
Oxnoit Amepuku (Komym6us, Benecyana, [lepy);
HDV- 4 — B Slnonun, Kurae u TaiiBane; HDV-5-8
— B 3anagHoit u LlenTpanbHoit Appuke [15; 16].

Pacnpoctpanennocts undexnun HDV no
JAaHHBIM JBYX KPYIIHBIX METAaHAJIN30B COCTABIIAET
ot 0,11 10 0,98 % cpeau Hacenenus B ueiaoMm; ot 4,5
10 13,02 % — cpeau Bcex HBSAg nonoxuTenbHbIX
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nauueHToB u ot 14,6 no 18,6 % — cpeau nocemato-
IIMX FenarojJoruyeckue KIMHUKY. JJanubie nudps
COOTBETCTBYIOT OLIEHOUHOMY OpeMeHH oT 12 10 72
MUJUINOHOB Y€JIOBEK, )KUBYILUX C CEPOJIOIMUECKH-
MU IpusHakamu 3apaxenus HDV Bo Bcem mupe
[17; 18]. 1o nanubiM MeTaananu3a Stockdate A. J.
et al. runep>HAEMUYHBIMU PETMOHAMU C BBICOKOM
pacnpoctpaneHHocTsio HDV cpenn HBsAg noso-
JKUTEJIbHBIX JIML ABJSIFOTCS Monronus, [lakucran,
Monnosa, ctpansl Adpuku, LlenTpanbHoit Azun
u TUxookeaHCKOro peruona, 6acceiina AMa3oHKU
u Bocrounoii EBponsl [18; 19]. Tounas pacmpo-
crpaneHHocTh XIJI B Poccun HensBecTHA, Tak Kak
nanueHTsl ¢ HDV undekuueit He nmoaiexar oos3a-
TEJIbHON PETUCTPALUU B OTIIMYUE OT TAKOBBIX C Ie-
natutamu C u B [20-21]. CymiecTByroT o0nactu ¢
BBICOKOM pacrpocTpaHeHHOCTbI0 HDV, Takue xak
TeiBa (0 47 % cpenu HBsAg mo3uTUBHBIX JIHII),
Pecnyonuka Caxa (mo 35 %), PecnyOnuka Jlare-
ctaH (1o 15 %) [2, 20, 21]. Pecniybnuka Kazaxcran
(nanee — PK) oTHOCHTCS K cTpaHaM cpeaHel 3H-
JEMUYHOCTH Mo renaruty /I, pacnpocrpaHeHue
HEOJHOPOJHOE B PA3JIMYHBIX PErHOHAX U Tpedyer
nanpHelimero usydenus [22; 23]. B PK 6bu1 oT-
MedeH pocT 3aboneBaemoctd HDV remarutom Ha
50 % ¢ 2012 no 2016 rr. cpeau aur crapiue 18 ner,
yto coctaBwio 0,57 ciydaeB Ha 100 Teicsiu yeno-
Bek [24]. B nenom, 6onbiue reorpadudeckue pas-
nuuus B pacnpoctpaneHHocTd HDV 00ycioBnensl
nporeccaMy Mo0aM3aluid U POCTOM MUTpalUu
HACEJICHUS U3 DHIEMUYHBIX PETHOHOB, COLIMAJIBHO-
9KOHOMMYECKUMH YCIIOBUSMH, OXBaTOM BaKI[MHA-
LMY [IPOTUB renartura B, pa3nuuHpIMU T€eHOTUIIAMU
HDV u npyrumu daxropamu.

B npaktnueckux pexkoMmeHpanusax EASL
noZpoOHO pa3duparoTcs 6 BaXKHBIX IOJIOKEHUI:
CKPUHUHT renartura J{; AuarHoctuka u ctpatudu-
Kalusl mpojoJpKarolieiics MH(EKLIUU; eCTEeCTBEeH-
HO€E TEYEHHE, KIMHUYECKNE aCIIEKTBI U COIIyTCTBY-
foe (akTopbl, BIUSAIOLIME HA UCXOA; KOHTPOIb
n puarHoctuka ['TIK; MOHUTOPUHI NAIMEHTOB C
XI'Jl u oTOOp KaHAWAATOB HA JICUEHHE; MPOTUBO-
BUPYCHOE JIEYEHME M TPAHCIUIAHTALUS II€YEHU;
KOHEYHBIE TOYKHU JeueHus. Kaxnaomy IMOJI0KEHUIO
EASL npucBoeHbl ypoBEHb JOKa3aTEIbCTB U CHIIA
PEKOMEHAALIMA.

B pexomeHmanusax NOJYEPKUBAETCS, UTO
IIMPOKHE pa3INyus B INI00AIbHON pacpoOCTpaHeH-
HocTH uHpeknu HDV, auarnoctuueckue orpaHu-
YEeHUs1 U OTCYTCTBUE 3((HEKTUBHBIX METOAOB Je-

YEHUs SBISAIOTCA TPEMs OCHOBHBIMU (haKTOpaMmH,
JIeXKaI¥MMU B OCHOBE PA3JIMYHBIX [TOAXOA0B K CKpH-
Hunry HDV B pasHbix ctpanax. B PykoBoncrsax
no XI'B or EASL [25] u Asian-Pacific Association
for the Study of the Liver (nanee — APASL) [26] pe-
koMeHy1oT TectupoBanue Ha HDV y Bcex HBsAg
MO3UTUBHBIX MAIIMEHTOB, B TO K€ BpeMs American
Association for the Study of Liver Diseases (nanee
— AASLD) no renarury B pexomeHayeTr mpoBo-
JuTh CKpUHUHT Ha HDV, 0CHOBaHHBIN Ha OLIEHKE
pucka [27]. Takoli CKpUHUHI IIPOITyCKAaeT 3HA4YM-
TeJIbHOE KounyecTBo ciaydaes HDV, B cBs3u ¢ uem
HEOOXOMMO MPOBEIECHUE TECTUPOBAHUS AHTH-
HDV cpenn HBsAg nosoxuTenbHbIX HOCUTEIEH.
[ToaToMy He0oOXOAMM YHHMBEPCAIbHBIH CKPUHUHT
Ha anti HDV y HBsAg no3utuBHbIxX nn. /lanHble
Palom A. et al. [28] BbIsBUIM 5-KpaTHOE yBeJInde-
Hue auarHoctuku HDV-undexnuu npu npumeHe-
HUM peIEKTOPHOrO TeCTUpPOBaHUs Ha aHTU-HDV
y BCEX JIULL C MOJIOKUTEIbHBIM TecToM Ha HBsAg:
00abIMHCTBO aHTU-HDV MO3UTUBHBIX JIHUI[ OLUIH
MoJoasIMU, Y 60 % He Ob1I0 001uX 3a00IeBaHUT,
daxTopoB pucka unpexuuu, a 'y 60 % nabmronan-
cs mporpeccupyroumii Gubpos. CrenoparensHO,
pedIeKTOpHOE TECTUPOBAHUE MOXKET IOBBICUTH
ypoBeHb paHHell auarHoctukd HDV-undexumm.
IToBropHOE TectupoBaHue Ha anturena Kk HDV
JOJDKHO TipoBoauThesl Y HBSAg nmo3suTuBHBIX JInLl
10 KJIMHUYECKHUM II0KA3aHUSAM U MOXKET OCYILECT-
BIIATBCSL €KETOAHO y JIMII B rpymmne pucka (oepe-
MEHHbBIE, PELIUIIUEHTHl KPOBU M OPraHOB, MEIUKH,
NALUEHTHI LIECHTPOB IeMOJUaINn3a, MalUeHThl Hap-
KOJIOTMYECKUX U BEHEPOJIOTMYECKUX NUCIIAHCEPOB,
a takke ¢ BUY unbpekuueid 1 OHKOIOTUYECKUMU
3a005IeBaHUSIMU).

PHK HDV nomxHa ObITh NPOTECTUPOBAHA
y Bcex aHTU-HDV no3utuBHBIX 1111 ¢ UCIIONIB30Ba-
HUEM CTAaHIAPTU3UPOBAHHOIO U 4YBCTBUTEIIBHOIO
[P ananu3za. IIpu vanmmuuun PHK HDV B cbiBo-
POTKE KPOBH U IIJIJaHUPOBAHUU IIPOBEIECHUS IIPOTH-
BOBHPYCHOTO JIEUEHUs] HEOOXOAUMO OIpe/ieieHne
PHK HDV wmeromnom xommuectBenHoro TP ms
KOHTPOJIs1 3 (PEKTUBHOCTHU JIEUCHUSI.

EnunncrBenHbiM BapuaHTtoM JieueHuss XIJ]
¢ 90-x romoB Obula Tepamus PEKOMOMHAHTHBIM
N®H-a, nanee ner-MMdH-0, nokazaHHas Uccaen0-
BanusMmu HIDIT-1 u HIDIT-2. Ilociennue BBISBU-
I KpaiiHe HU3Ky10 3¢ ¢extuBHOCTh ner-MOH-a:
BHUPYCOJIOTUYECKUN OTBET (HEOIPENEISIEMBbIN YPO-
BeHb HDV PHK nocne 3aBepiienus nedenus) Oblt

162



JKYPHAJI KABAXCTAHCKO-POCCHUIMCKOTO MEJIULIMHCKOI'O YHUBEPCUTETA

nostyueH y 25 % nanueHToB nociue 48 HelneIpHOro
JIeYeHMs, BBIABICHA HU3Kas 3(PPEKTUBHOCTH aje-
¢doBupa B neuennn XI/] [29]; oTcyTcTBHE BBITOABI
OT MOBBILICHUS ITUTEIbHOCTH JieueHus (96 Henenb
vs 48 Henenb) U KOMOMHAIMH C TEHO(OBHPOM;
no3auue peruausl HDV (uepe3 >24 Hemenu mo-
CJie 3aBepILEHUs JICUEHUs ) OTMEUEHBI OoJiee ueM y
50 % nmanueHToB, OTBETUBIIMX HA JICYEHHUE IIPU Ha-
omonenuu B Teuenue 5 net [30; 31].

KakoBblI k€ OCHOBHBIE COBPEMEHHBIE CTpa-
Teruu jedeHus? JlanpHeillee M3ydyeHHUE TEUEHUS
XTI, nosnrue roasl U3y4eHUs CI0KHON CTPYKTYPBI
u ocobenHocte permukanuu HDV, stansl ucce-
JIOBAaHUH YYEHBIX MEUICHHBIMM TEMIIAMU BEIHU K
pa3paboTke HOBBIX KoHIIenui. Yepes 20 et nocie
OTKpbITH [ aHTUTeHA IPYNIION HEMELIKUX YUEHBIX
1oji pykoBozacTBoM Mpodeccopa C. Ypbana B 1997
I. Opla pa3paboTaHa KOHLEMIUS WHIMOMPOBAHUSA
Bxona HBV/HDYV B kjeTky, To ecTh 0OHapyKeHue
0coboro crocoda NMPOHUKHOBEHHUSI BUpPYCa B KJIET-
Ky, KOTOpO€ SIBUJIOCHh Ba)KHON OTIIPABHOM TOYKOU
B BBISIBJICHUM JAJBHEHIIET0 MEXaHU3Ma JIEHCTBUSA
HDV wu nocrenenHo npubimkano K pa3padoTke
crpareruu aeuenus X1/ [32].

Haxkoner, B 2012 1. Obu1 uaeHTU()UIIUPOBAH
peuentop NTCP (Harpus TaypoxoaaTkoTpaHCIIOPT-
HBIM Tmonunentun), peuentop Bxoga HBV/HDV
B KJIETKY, OH )K€ OJAHOBPEMEHHO M TPAHCIOPTEP
xemuHbIX Kucnot [33]. Ilpopomxkaromuiicss mouck
HOBBIX npenaparos B 2013 . mpuBell K CUHTE3Y UH-
rubutopa NTCP — byneBuptuzaa (panee Mupxiito-
nexc B). byneBuptun (nanee — BLV) mupuctoniu-
POBaHHBIN JIMIIONENTHI, COCTOSAIIMN U3 47 aMUHO-
KHCJIOT JloMeHa pre-S1 60JbIIoro moBEpXHOCTHOTO
6enka HBYV, Gnokupyer npukpemienne HBsAg k
NTCP. bnaropaps cBoeit crpykrype HDV cBs3bI-
BaeTCsl C TEM K€ KJIETOYHBIM PELENTOPOM, YTO U
HBV — NTCP. Takum ob6pazom, BLV 6nokupyer
cea3b HBsAg ¢ penenropom NTCP u mpuocra-
HaBJIMBAETCS [IPOLIECC BHEAPEHUS BUPYCa B KIIETKY
[11;34]. Tak kax BLV He sBnseTcs npsMbIM IPOTU-
BOBUPYCHBIM IIPENIAPATOM, K HEMY HE Pa3BUBAETCS
pe3uctenTHoCcTh. Hammyummii s¢dexr ot komMOu-
HupoBaHHOM Tepanuu (BLV+ner-Ud®H-a) noctu-
raeTcsi CHHepru3MoM JeHCTBUS 000UX IpenapaTos:
BLV 3amuiaer HOBble HHTAKTHBIE I€NIATOLUTHI OT
Bupyca, a ner-MdH-a paboTaer BHyTPUKIETOYHO
(MMMYHOMOZYJISITOP) M CHI)KAeT PHUCK Ieperavu
BHUpYCa B JJOYEPHUE KIIETKHU.

B 2014 r. B Poccun Obu10 mpoBeneHO mep-

163

BO€ PaHIOMHM3UPOBAHHOE KIMHUYECKOE HCCIIEN0-
Banue MYR1 201 ¢ npumenennem Mupkironekca
B y 24-x mauunentoB XI'B ¢ aenbra areHTOM B /103€
2 MI IOJIKO’KHO B TeueHue 24 HeZellb, YTO IPUBEIO
K 3HauuTelIbHOMY cHMkeHuto yposHs PHK HDV
(1,67 log cp/mmn). IIpu xom6unanuu ¢ ner-MOH-o
OoTMeYaNoch Oosee BeIpakeHHOe cHMkeHune PHK
HDYV Bo Bpems tepanuu (1,67 log cp/mi), a uepes
24 ven. —Ha 2,59 log cp/mi, pu 3TOM ypOBEHb He-
BBISIBISIEMOCTH COCTaBHI 7/7 mpoTuB 2/7 mpu Mo-
HoTepanuu MupkmonekcoMm B [35].

B 2016 r. B xypnane Hepatology Obuia
OIMyOJMKOBaHA COBMECTHAsl CTaThsi HEMEIKUX U
POCCHIICKMX YYEHBIX MO MPUMEHEHHI0 U 3 dek-
TUBHOCTH Ipenapara Mupkitofeke B y nariuenTos
XTI'Jl. Cratpst oKa3ana ceHCAIlMOHHBIN P dexT: 2/3
OOJBHBIX MMOKA3aIU PE3KOe CHIKEHUE KOJIMYECTBA
BUpyca K |-My rogy jeueHus, ouTH y BCeX U3 HUX
OBLT JOCTUTHYT BHPYCOJIOTMUYECKHI OTBET U CHHU-
JKEHHE aKTUBHOCTH 3a0ojieBanus [35].

B crnenyromee uccnenoBanue ¢azsl 2 MYR
202 obu10 BrItoueHo 120 mamuentoB ¢ XIJI, B Te-
yeHue 24 Henennb jJeueHus/24 nenens HaOIIoneHAS
OBLIIO OATBEPKACHO 3HAYUTEIHLHOE CHUKECHHUE BU-
PYCHOM Harpy3KH, BbI3BaHHOE MOHOTepanuen BLV:
24 nwepenu npuemMa pasnbix 103 BLV 2 mr, 5 mr u
10 Mr npusenu x MmenuaHHoMy cHukeHuto PHK
HDYV na 2,140; 2,021 u 2,702 log ME/mit; Gonee 2
log PHK HDV -y 53 %, 53 % u 81 % nauueHros;
BbisiBiieHne PHK HDV -y 4 %, 6 % u 3 % nauu-
€HTOB, COOTBETCTBEHHO. KOMOMHUPOBaHHBIN OTBET
(cHM)KeHUe BUPYCHOM Harpy3ku 6osee 2 log u Hop-
MasibHbIN ypoBeHb AJIT) nabmonancsay 21 %, 28 u
37 % nanuenToB, nonyyuBwux 2, 5 u 10 mr BLV, a
TaK)K€ CHIKEHHE JKECTKOCTHU Tedyenu (-2,85; -2,58
u -3,38 klla B rpynnax BLV 2, 5 u 10 mr, coot-
BETCTBEHHO) METOIOM dactorpaduu nedenu. Me-
CJIeIOBaHUE MOKA3aJ0 OTCYTCTBUE J0303aBUCUMOM
3¢ (HEeKTUBHOCTH U BO3MOXKHOE MPUMEHEHHE Ooliee
HHU3KOH 10361 — 2 Mr BLV, a Taxoke He00X0AUMOCTD
npoaoIDKeHus neueHus 6onee 12 mecsues [36; 37].

B wnccnegoBanuun MYR 204 175 nmanuen-
ToB ¢ XI'/] ObIIM paHAOMHU3UPOBAHBI HA MTOTYyUYCHHUE
BLV 2 mr wiu 10 mr B coueranuu ¢ ner-MOH-a
B TeueHue 48 Heelb ¢ MOCAEAYOIUMH AO0MOIHH-
tenbHbIMU 48 Hepensamu BLV wnu moHoTepanueit
BLV no 10 mr B Teuenue 96 Henenb. Pe3ynbrarhl
24-HeneNnbHOTO JIEYEHUs TOATBEPIUIIN, YTO CHUXKE-
nue PHK HDV 6bu10 BbllIe y NanueHToB, MOJY-
yapmmx BLV 2 mr u 10 Mr B KOMOMHALMU C TIET-
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N®H-a (88 % u 92 %), Mo cpaBHEHUIO C MOHOTe-
panueit BLV 10 mr (72 %), 1 TONbKO MaIlMEHTHI HA
KOMOMHUPOBAHHOW Tepamuu TOCTHUIIIA CHUKECHHE
ceiBoporoyHoro HBsAg Gonee 1 log (y 12 % u 8 %
MalKUeHToB, noiayyasmux ner-MOH-o mmroc BLV 2
Mr 1 10 Mr, coorBeTcTBEeHHO). 1l03TOMY B KIMHU-
YEeCKOU MPAKTUKE CIIeTyeT MPUMEHSATh KOMOMHHUPO-
BaHHY10 Tepanuto BLV ¢ ner-M®H-a [38; 39].

Takum ob6pazom, B 2019 r. neuenue BLV
Obu10 3apeructpupoBaHo B Poccuiickoit ®Penepa-
uuy, B 2020 . - B ctpanax EBponelickoro Coro3a, B
2022 r. — B CLIA.

B uccnenosanun MYR 301 npunsano yqa-
ctue 150 nanmentoB XI'JI, monorepanus BLV mipo-
BOJMJIACH B TeueHne 96 Henenb, a 3areMm eile 144
Heznenu. JlanHoe uccnenoBaHue OyaeT IPOA0IKEHO
1o xoHua 2025 r. IlpenBaputenbHble BBIBOIBI Je-
MOHCTPHUPYIOT CJEeyIOLIEee: a) IPU CPABHEHUU pa3-
HbIX 7103 BLV10 Mr 1 2 Mr ObU10 BBISIBIEHO OTCYT-
CTBUE MPEUMYIIECTB Pa3HBIX /103; 0) TaK KaK OMTHU-
MallbHas IPOAOKUTENBHOCTD JieueHus: BLV ¢ no-
CTHKEHUEM CTOMKOTO BHPYCOJOTMYECKOTO OTBETA
HEU3BECTHA, TO HanboJee MOIXOSIIeH CTpaTeruei
npezcTasisercs npoieHue repanuu BLV 6onee 1
roga. J[aHHOe KIMHUYECKOE UCCIEeI0BaHUE, KaK U
BCE IPEbIAYIINE, TOKa3aI0 O€30MacHOCTh U XOPO-
LIYI0 IepeHOoCUMOCTh npenapara BLV [40-42].

B wuccnenosanun BULEDELTA npunsnu
yuaactue 6onee 500 manuentoB LII1 B ucxomge XI'/]
n3 Opanuuu, I'epmanuu, ABctpuun, Utanuu; Bcem
ManueHTam nposoauiaack MoHorepanus BLV. Jlan-
Hble (DPaHITY3CKOH KOTOPTHI CBUIETEIHLCTBYIOT 00
YBEJIMYEHUH BUPYCOJIOTHYECKOTO OTBETa (CHHUMKe-
nue ypoBHs PHK HDV 0Gonee 2 log) ¢ 12 mecsuen
(33 %) mo 24-ii mecs (68 %) [40]. Cepus knuHU-
yeckux ciayyaeB u3 Uranuu u ABCTpHUM MoOKasana,
yT0 JieueHue BLV B TeueHue 3-x JeT y NalueHTOB C
no3aHei craaueii LI 0110 CBsA3aHO CO 3HAYUTEIIb-
HBIM YITy4YIlIEHHEM IOoKa3aTesnel (PyHKIUU MeYCHH,
HMCYE3HOBEHHEM BapUKO3HOTO pPAaCHIMPEHUS] BEH
MUIIEBO/IA U pa3pelieHueM ayTOMMMYHHOTO remna-
tuta Ha (hoHe XIJ] [42-44]. Jleuenue BLV mnepe-
HOCHJIOCH XOPOIIIO 0€3 Cepbe3HbIX HeXKeNaTeIbHbBIX
sIBIICHUM. MeHbIast 4acTh MAlMEHTOB KaJ0BAJIACh
Ha JIETKHE CUMIITOMBI, TAKUE KaK yCTaJIOCTh, TOLI-
HOTAa, TOJIOBHAs OO0JIb, a TAK)KE Y HEKOTOPHIX OTMe-
4aJloCh CHIDKEHHE KOJIMYeCTBa TPOMOOIUTOB HIIU
neiikouutoB [45]. Ilockonpky BLV unrubupyer
¢byHKLIMIO TIepeHocurKa kenuHbIX kuciaoT NTCP,
BO BCEX HCCIIEJJOBAHUAX COOOIIANIOCH O BPEMEH-

HOM YBEJIMYEHHM OOIIEr0 KOJIMYECTBA KETYHBIX
KHCJIOT, KOTOPO€ OBLIO J0303aBUCHUMBIM M OECCHM-
NTOMHBIM (BKITIOYAs 3y1).

Kinnnnueckne wncciaenoBanus MYR 204,
MYR 301, BULEDELTA nponomkaroTcs 1 IjiaHu-
pytorcs go koHua 2025 r. [Ipakruueckue Pekomen-
Januy 00001 MUPOBOM ombIT JeueHuss BLV
naurenToB ¢ XI/] u LII B ucxone XI /[ B ctpanax
EBpocoroza, Poccun, CHHIA. B Poccun BLV Bkit0-
YeH B MEpPEYCHb JKU3HEHHO HEOOXOAMMBIX M BaXK-
HEHNIINX JIEKAPCTBEHHBIX IPENapaToB MJIsl MEIU-
LHUHCKOTO npuMeHeHus ¢ 2022 r. [2].

KakoBbl kputepun >pQeKTHUBHOCTH Tepa-
nuy npu npuMenenuu BLV u ner-U®H-a?

- BHUPYCOJIOTUYECKHUH OTBET (CHU)KEHHE
PHK HDV>2 logl0 umu 10 HeompenenseMoro
YPOBHS);

- OMOXMMHUYECKHI OTBET (CHU)KEHUE aKTUB-
Hoctu AJIT unu Hopmanuzauus AJIT);

- KOMOWHUPOBAHHBI OTBET (CHM)KEHHE
PHK HDV>2 logl0 umu 10 HeompenenseMoro
ypoBHs + Hopmanu3auus AJIT);

- CEpOJIOTUYECKUN OTBET (CHMIKEHUE U HC-
ye3HoBeHMe HBSAg u oOpazoBaHue aHTUTEN K
HBsAg B kpoBu (HBsAg-cepokonBepcus);

- TUCTOJIOTUYECKUNA OTBET (CHM)KEHHE WH-
JIeKCa TMCTOJIOIMYECKOM aKTUBHOCTH >2-X 0aljioB
U OTCYTCTBHE IporpeccupoBanus Gpudposa) [46].

Uro kacaercs BbIOOpa B IOJIb3Yy MOHOTE-
panuu BLV wnnmu xoMOMHHMpOBaHHOW Tepamnuu ¢
ner-UOH, To maHHBIE TOBOPSAT B MOJb3y KOMOHU-
HUPOBAaHHOW Tepanuu: yepe3 48 Henesnb JeueHus
BLV+nerM®H-o Obl1 monyueH BUPYCOJIOTHYE-
ckuii otBeT y 100% mnanuenTtoB (cHmwkenue PHK
HDV>2 logl0) - 5,21 nanueHToB, B TO BpeMsl Kak
npu MoHoTepanuu BLV y 60 %, - 2, 84; nipu sede-
Hun ner-MOH Bupyconoruyeckuii oTBeT ObLI IMO-
ayueH Toibko y 40% nanueHTtos - 1,3; cHuxeHue
PHK HDV no HeompenenseMoro ypoBHs HaOIt0-
nanock y 80 % mnanueHToB NMpu KOMOMHUPOBAH-
HOM JieueHuH, npu MoHortepanuu ner-MPOH Obin
3adukcupoBaH auib y 13 % mnanuenTtoB. buoxu-
Mudeckuil otBeT ¢ HopMmanuzauueit AJIT npu nede-
Huu BLV ormeuancs y 73 %, ner-U®H —y 27 %.
Ceponoruyeckuil 0TBET ObLI MOIYYEH TOJIBKO MPHU
KOMOMHUPOBaHHOM JiedyeHuu: y 47 % mauueHToB
BbIsIBIICHO cHIbkeHue HBsAg 6ornee 1 1ogl10 B cpas-
HEHUM C UCXOOHBIM YpoBHEM; Y 20 % — cHUKEHUE
HBsAg no neonpenensemoro ypoBast u'y 13 % —
HBsAg-cepokonBepcus, B TO BpeMsl Kak IpH Jiede-
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Huu ner-MOH ceponornyeckuii OTBET MOIHOCTHIO
otrcyTcTBOBal [14].

Oo0cyxnenue

IlonBoast WUTOTM O BO3MOMKHOCTU IIPOBE-
JI€HUsI IPOTUBOBUPYCHOIO JICUEHUS NAILUEHTaM C
XTI, axcnieptel EASL pexomennytor [1]:

1) Bcem manuentam ¢ XIJ[ u LII cnenyer
pPaccMOTPETh BOIPOC O HA3HAYECHUU ITUOTPOITHOTO
IIPOTUBOBUPYCHOTO JICYCHUS;

2) nalMeHToB ¢ AeKoMIleHcupoBaHHbIM LIIT
cieayer oOcnenoBaTh Ha IMpeIMeT TpaHCIUIaHTa-
LMY TIEYEHU;

3) marmentam ¢ I'IIK moxeT ObIThH mipeiio-
KEHO NIPOTUBOBUPYCHOE JICUEHUE B NHIUBUAYaIb-
HOM TIOpsiZIKe (onepaTuBHOE JeueHue?)

UYro kacaercs byneBupruna, To:

1) monorepanust BLV pekomennyercs Bcem
MalMeHTaM ¢ KOMIIEHCHPOBAaHHBIM 3a00JieBaHUEM
[IEYCHU;

2) mokaszaHo JMTeabHOe JedyeHne BLV B
J103€ 2 MT' IOJKOXHO | pa3 B JcHb;

3) perieHue Borpoca 06 ONTUMAIBHOU J103€

U JUIUTEIBbHOCTH JICYEHHS] BO3MOXKHO 110 Pe3yJibTa-
TaM JadbHEHIINX HCCIEIOBAHUM;
4) mpu OTCYTCTBMM IPOTHBOINOKA3aHUH K IIer-
V®H unu ero HemepeHOCUMOCTH 11€7eCO00pa3HO
Ha3HayaTh KOMOMHUPOBAHHOE JIEUEHUE MOCIEIHE-
ro ¢ BLV.

[Io panHbIM PoccuiicKMX peKOMEHIauuii
«XBI'D y B3pocabix» [2] aJropurM NpOTUBOBHU-
pycHo# Tepanuu y nauueHToB ¢ XIJ[ ¢ kommeH-
CHPOBAaHHBIM 3a00JI€BaHUEM IEUEHH INPeJICTaBICH
CJICAYIOIIUM 00pa3oM:

1) npu Hanumunu nporusonokasanuii k UOH
WJIU UX HEIIEPEHOCUMOCTH IOKa3aHa MOHOTEpaIus
BLV B Teuenue 48 Henenb;

2) npu OTCYTCTBUM IPOTUBONOKA3aHUM K
HN®H pexomeHyeTcs KOMOMHUPOBAaHHAs Teparnus
BLV+ ner-I®H B Teuenue 48 Henens;

3) mocne okoHYaHHUs Tepanuu yepes 48 He-
nenps npu orcyrcteun PHK HDV crnenyer 3aBep-
LIUTb JICUEHUE;

4) npu Hanmuuuun PHK HDV u camxenuu no
2 log10 nenecoobpa3Ha OTMEHa JICUCHHUST; B CIIydae
npesbieHus 2 logl0  HeoOXoAMMO MPOIOIKUTH
Teparuio;

5) xoutpoas PHK HDV, AJIT 2 pa3za B roz.

B Tedenue IMTENBHOIO MEPHUOAA 3HAYM-
MocTb xpoHnueckoit HDV un¢dekunu onenuBanacy
HEI0OCTaTOYHO, 3a00JIeBaHNEe PacCMaTPUBAJIOCh CO-
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BMecTHO ¢ uHbpekuueir HBV u, cooTBeTCTBEHHO,
OPOBOAMIIOCH HU3K03((EKTUBHOE JIeUeHHE IIer-
N®H. Briepsoie X1/l ¢ OpICTpOIIPOrpecCUpYOMIUM
TSKEJIBIM TEYEHUEM U BBICOKMM PHCKOM Pa3BUTHUS
HIT ¢ ocnokHeHUsIMU ObUT BBIIEIECH OTAEIBHO B
npenctaBieHHbix Pexomenmanusax EASL (2023)
u PO (2021). OcsemieHbl OCHOBHBIC TMOJIOKEHUS
CKpuHHMHra remaruta [, KIMHMYECKUE aCIEKTHI,
JIMarHOCTUKA U MOHUTOPHUHT MMAaLUEHTOB ¢ 0TOOPOM
Ha TPOTUBOBUpYCHOE JieueHHe. lokazanbl sTansl
PaHIOMU3UPOBAHHBIX KIMHUYECKUX HCCIEI0Ba-
HUH 10 YCHEIIHOMY IPUMEHEHUIO IIPOTUBOBUPYC-
HOro npemnapara bynesuprun y nauvenros XI /1 u
III B Teuenue 10 ner B Poccun, crpanax EBpoco-
103a u CIIIA.

BriBoabI

HccnenoBanus BbIABUIN 3()(HEKTUBHOCTh U
0e30macHOCTh Ipenapara B MOHOTEPAIIUH, 3HAYM-
TEJIbHO OO0JIbIIYI0 3(PPEKTUBHOCTh B KOMOMHAIIUU
c ner-I@H-a B Teuenue 48 Henens u 6onee. Perre-
HUE BOIIPOCAa O NMPUMEHEHUM ONTUMAJIBHOU 03Bl
byneBuptuja u AJIMTENBHOCTH JIEUYEHUS BO3MOXKHO
[0 pe3ynbraTaM JajlbHEMIINX HCCIEIOBaHUM, KO-
TOphle npopospkarcs 1o koHua 2025 . C 2019 no
2022 rr. neyenne BLV 0b110 3aperucTpupoBaHo B
Poccun, a Taxxe B crpanax EBpocorosa. IIporpecc
B siedueHun XI 1, pe3ynbrarsl 3¢(EeKTUBHOTO Mpo-
TUBOBUPYCHOTro JjeueHus nauueHtoB XIJ[ u LII
npenapatom BLV o0HaiexH1BalOT Kak racTpoOIHTE-
POJIOTrOB, IeNaTojoroB, TaK U NAllMeHTOB ¢ JaHHOU
[1aTOJIOTUEH [TEYCHHU.
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. . Orynbaesa*, b. K. Hypranuesa, C. C. Kapuesa
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Anjgarna

1977 xwiel M. Rizzetto TapansiHan B rematuti BUPYCHIHBIH JIeNbTa-aHTUICHI aHBIKTAJIFaHHAH
Oepi, coHFbI 46 XbUT OOHBI co3pMaNibl D rematuTi co3puiManbsl B rematutiMeH Katap KapacThIPBUIBII,
«JIeNIbTa-areHTIIeH accolManusuianFal B remaruti» petinne cunarranasl. by ke3eHue emMaey TaKTHKachl
uHTepepoHIap MEH METHIUPICHTeH HHTePPEPOH-0, COHAAN-aK HYKJICO3U] aHAJIOTTapbIH (THIMIILIIT
mamamet 25 %) konganymen mekrenmi. 2023 sxpuiasiH 30 TambsbiHaa Eypomansik OaybIpabl 3epTTey
ACCOIMALIMSACHIHBIH aJFall peT apusulanraH [IpakTUKaibIK YCHIHBIMAAPBIHAA CO3BUIMAibl D rematuTi
nepbec HO30JIOTUSIIBIK OipiiK peTiHe KapacThIpbuIAbl. Peceiik KIMHUKAIBIK YChIHBIMAAp 2021 KbUTbI
KapPBIK KOP/I.

3epmmeyoin makcamoi. Co3pmmaisl D renatuTi OOHBIHIIA aFalIKbl XaIbIKapaIblK YCHIHBIMIAPAbI
Tanay, KIMHULKACTEPAl COHFBl OHXKBUIIBIKTA XXKYPTi3UIreH OylIeBUPTUJ NMpenapaThblHbIH THIMAUITT MeH
KayiIci3iri >KeHIHIer1 paHIOMU3aMsUIaHFaH KIIMHUKAJIBIK 3€pPTTEYACPAiH HOTHKEIEPIMEH TaHbICTHIPY.

Mamepuanoap men a0icmep. Onedbu mony Medline/PubMed, CyberLeninka, sxone eLibrary
nepekrep 0azamapblHaa KYPri3iiii.

Hamuorcenep. Co3pimmansl D rematuti kesiHzge Oayblp 3aKbIMAAaHYBl CO3BUIMAJBI B remarurine
xoHe C remaruTiHe KaparaHJa ayblp OTedl, aypy[dblH YAEMell arbIMbIMEH, LUPPO3IBIH TE3 JaMybl
KOHE JICKOMIICHCAIMSIMEH, COHJai-aK TremaToLeUTIONAPIBIK KapIMHOMAHBIH JKOFaphl JamMy KayIriMeH
epeKiIeneHei. ONeMIiK Tapaily JCHreil XajblK MUTpalMsichiHa OalIaHbICTBl  aWTapibIKTal
allBIpMaIIBUTBIKTAPFa Me: 1pl MEeTaaHAIHU3Iepre CoiKkec, 12-72 MUIIIMOH afaM bl KAMTHU/IBL.

2014 xpman Oacran byneBUpTHI TpenapaTbiHBIH EHTi3UTyl co3buiManbl D rematuti skoHe
Oayblp UPpO3bl OAp HayKacTapAa ATHOTPOITHI €MJICY/IIH JKaHa Ke3€HIH amThl. KIIMHUKANBIK 3epTTeynep
ByneBupTUATIH MOHOTEpanusiia THIM/I 9pi Kayilci3 eKeHiH, aln ner-uHreppepoH-a-MeH Oipikriprene 48
arTa iIIiH/e JKoHe OJJaH Jia Y3aK Ke3eHe aHAFYPIIbIM KOFapbl HOTHXKeJep OepeTiHiH KOpCeTTi.

Kopvimbinowvl. Eyponanslk OaybIpAbl 3epTTEy acCOIMALMSCBIHBIH YCBIHBIMIAphl CO3bUIMANbl D
TeMaTUTIH eM/Iey/Ie QIEeMIIK KIMHUKAIBIK TOKipuOeHi xyienen, byneBUpTHATIH THIMIUTITIH HAKTBUTA b
2019-2022 xxbunnapsl bynesuprua Peceiine xone Eyponansik Onak enaepinie pecMH TIpKeTiI, KIMHUKAIBIK
ToXiprOere eHri3iiii.

Tyiiin co30ep: D eenamumi supycwi, cozviimanvl D eenamumi, co3viimansl B eenamumi, 6ayvip
yuppo3svl, bynesupmuo, nec-unmepghepon-o.

BREAKTHROUGH ANTIVIRAL THERAPY FOR CHRONIC HEPATITIS D

D. I. Otunbayeva *, B. K. Nurgalieva, S. S. Kariyeva
S. D. Asfendiyarov Kazakh National Medical University, Kazakhstan, Almaty
*Corresponding author

Abstract
For a long period of 46 years since the discovery of the hepatitis D virus antigen by M. Rizzetto
in 1977, chronic hepatitis D was considered in conjunction with chronic hepatitis B, classified as chronic
hepatitis B with the delta agent. As a result, both viruses were treated with the same low-efficacy therapies,
primarily interferon-based treatments, including pegylated interferon-o combined with nucleoside
analogues, achieving virological response rates of only around 25 %. For the first time, chronic hepatitis D
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was recognized as a separate disease entity from chronic hepatitis B in the first Practical Guidelines of the
European Association for the Study of the Liveron the management of chronic hepatitis D, published on
August 30, 2023. National Russian guidelines on chronic hepatitis D were published earlier, in 2021.

Objective: To present and analyze the first international guidelines on the management of chronic
hepatitis D, and to familiarize clinicians with randomized clinical trials evaluating the use of the antiviral
drug Bulevirtide in patients with chronic hepatitis D and liver cirrhosis over 10 years.

Materials and Methods: Aliteraturereview was conducted using the Medline/PubMed, CyberLeninka,
and eLibrary databases.

Results. Unlike chronic hepatitis B or C, liver injury in chronic hepatitis D is more severe and
aggressive, with a progressive course, rapid progression to liver cirrhosis with decompensation, and a
higher risk of hepatocellular carcinoma. The global prevalence of chronic hepatitis D is heterogeneous due
to population migration; according to two major meta-analyses, it is estimated to affect between 12 and 72
million people worldwide.

The use of Bulevirtide since 2014 has marked the beginning of etiological treatment for patients
with chronic hepatitis D and liver cirrhosis. Clinical trials have demonstrated the efficacy and safety of
Bulevirtide as monotherapy, and even greater efficacy when combined with pegylated interferon-o for 48
weeks or longer.

Conclusions. The EASL guidelines summarize the global experience in treating patients with chronic
hepatitis D and liver cirrhosis using Bulevirtide. Between 2019 and 2022, Bulevirtide received regulatory
approval in Russia and EU countries.

Keywords: hepatitis D virus, chronic hepatitis D, chronic hepatitis B, liver cirrhosis, Bulevirtide,
peg-interferon-a.
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AHHOTaNUA

YCTOMYMBOCTE MUKPOOPTaHU3MOB K aHTUMUKPOOHBIM IpenapaTam siBISETCs OJHOM U3 III00aIbHBIX
pobieM COBpEMEHHON MeTUIMHBI, CO3/1atolIei yrpo3y ais npoBeaeHus 3(h(HeKTUBHON MPOPUIAKTUKY U
JICYCHHS TOCTOSTHHO BO3PACTAIOMIET0 Yyncia nHpekuid. OTHUM U3 IyTel ee peleHus SABISIeTCs IPUMEeHe-
HUE BEIIECTB, OTCHIIMPYIOLINX JeHCTBUE paHee yTPATUBIINX CBOIO aKTUBHOCTh aHTHOMOTHKOB. [ToTeHum-
aTopbl MPEACTABISIIOT COOO0M aNbTepHATUBY Pa3pabOTKe HOBBIX AHTUOMOTHKOB.

Llenv. I3y4nTh NEPCIIEKTUBBI UCTIOJIb30BaHHS BEILIECTB, BHICTYMAOLINX B KAUECTBE MOTEHIIMATOPOB
AHTUOMOTHKOB M OLICHUTh MEXaHU3Mbl OAKTEPHAILHON YCTOHYUBOCTH K STHM BEIIECTBAM.

Memoowr u mamepuanvi. CACTEMaTUYECKUI MTOMCK JTUTEPATyphl OBLT IPOBE/IECH B MEKAYHAPOTHBIX
6a3zax nanubix Google Scholar, PubMed, Scopus, Web of Science u Cochrane Library u oxBarbiBai my-
OnMKanuy 3a nmociennue S5 aer. B aHanu3 BKIIOYATUCH CTaThU, HAXOSIIUECS B OTKPBITOM JIOCTYIIE, MPU
3TOM NPENPUHTHI, a TaKKe TYOIUPYIONIUEe WM YaCTUYHO COBIAAAOLNINE MyOIMKALUU UCKIIOYaIuCh. B
KaueCTBE KPUTEPUEB BKIIOUEHHS PACCMATPUBAINCH PELEH3UpyeMble 0030pbl M OPUTHHAIBHBIC HAYYHBIE
crarbu. [IouCK peneBaHTHBIX IyOIUKAIMii OCYIIECTBISIICA 110 KITIOUEBBIM CIIOBaM: «antibiotic potentiator»,
«antibiotic adjuvant» u «antibiotic resistance». Ha srane unentuukanuu 0p110 oOHapysxeHo 6osee 1000
crareil. B mpouecce CKpUHUHra UCKITIOUAINCH TyOINKAThl U IMyOJIMKallUU, HE COOTBETCTBYIOIIME TEMATHUKE
WCCIIEIOBAHMUS, TIOCTIE YeTo /ISl aHanu3a 0b11o orobpano 117 crareii. Ha 3akmountensHOM 3Tare, ¢ y4eToM
KPUTEPHEB BKJIIOYECHUS M UCKIIIOYEHHS, B UTOTOBBII 0030p BOILIH 37 MyOaHKaLui.

Pezynomamer. AHanu3 TaHHBIX TIOKA3aJl, YTO IPUMEHEHHE MTOTEHIIUAaTOPOB AHTUOMOTHKOB, CIIOCO0-
HO BHOBB C/I€JIaTh yCTOWYMBBIC OAKTEPHATIbHBIC IITAMMBI YyBCTBUTEIBHBIMU K IPOTUBOMHUKPOOHBIM ITpe-
napataMm. Hanbosee nepcrneKTUBHBIMU SIBIISIFOTCS TOTEHIIMATOPHI, BHICTYTAIONIUE B KAUYECTBE epMeaduim-
3aTOpOB MeMOpaH, HHTHOUTOPOB AP QIIOKCHBIX HACOCOB U B-TaKTamas.

Bv1600b1. IloTeHIIMaTOpBl aHTUOMOTHKOB MPEICTABISAIOT CO00 MHHOBAIIMOHHBIHN MOIX0, HAalleJICH-
HBI Ha BOCCTAHOBJICHUE aKTUBHOCTHU YX€ CYLIECTBYIOIIUX IMPENapaToB NPOTUB YCTOMYMBBIX K HUM Ia-
TOreHoB. TeM He MeHee, BHEAPEHUE MOTEHIIMATOPOB B IIUPOKON KIMHHUKE CONPSIKEHO C OMPEIeICHHBIMU
TPYAHOCTSMH (TOKCUYHOCTb, PEryIsSTOpPHbIE Oapbephl, CII0)KHOCTH COBMECTHOM IOCTABKH C aHTUOMOTHKOM,
BO3MO)KHAs HBOJIOIMS PE3UCTEHTHOCTH K aabloBaHTaM). YTOOBI PEOI0IETh ATH MPErpajibl, HEOOXOIMMbI
JanpHEeHIINe [eJIeHanpaBIeHHbIe UCCIEI0BAaHU U MOIAEPKKA CO CTOPOHBI MEXKIyHApOAHOTO COO0OIIe-
crBa. [loTeHIMAaTOPbl aHTHOMOTUKOB — HE MPOCTO TEOPETHUYECKAsi KOHIICTIIHS, @ peaJbHbIl HHCTPYMEHT,
CIOCOOHBIN BBIUTPATh BPEMsI B TOHKE C CyNepOaKTepHsIMH.

Kniouegvie cnosa: anmubuomuxu, namozenHvie MUKPOOP2AHUIMbL, UHGDeKyuy, bakmepuu, Myb-
MUpe3ucmeHmHoOCms, NOMEHYUAMOpPbl AHMUOUOMUKOB, MEXAHUIMbL AHMUMUKPOOHOU Pe3UCmeHmHOCmu,
aoanmusHocms baxmepuil.
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Beenenue

Axmyanvhocms npobremvl aHMuOUOMUKO-
pesucmenmuocmu. YCTOWUUBOCTh MUKPOOpPTaHH3-
MOB K MIPOTHMBOMHMKPOOHBIM Tpenaparam sBISeTCs
OZHOHM M3 HEpeIIeHHBIX MPOOJIEM MHUPOBOTO 31pa-
BooxpaHeHusi. OHa BO3HHKIIA B Pe3yJbTaTe OECKOH-
TPOJILHOTO TPUMEHEHHsT aHTHOMOTHKOB B cdepe
MEIUIUHBI, BETEPUHAPUU U CEILCKOTO XO35HCTBA,
npuBoas k cmeptHocTH 700000 yenoBek B rof MO
Bcemy mupy [1]. Ocoboe OeCrOKONHCTBO BBHI3bIBA-
€T TO, YTO OKOJIO TIOJIOBMHBI OMACHBIX JUIS KU3HU
OaKkTepHaIbHBIX MHQEKIMH PEe3UCTEHTHHI K Tepa-
UM aHTUOMOTHUKAaMU. JlaHHAs CUTyaIHs IPUBOAUT
K Hed(D(PEeKTHBHOCTH JieueHUs] OOBIYHBIX OaKTepH-
aNbHBIX 3a00JeBaHUN (pecMpaTOpHBIX, MOYEIO-
JIOBBIX MH(EKIUH U Jp.) 3HAYUTEIBHO YBEIUINBAS
PUCKH OCIIOXHEHUN TNPH XHUPYPrUUYECKHUX orepa-
[USX, POJOBCIIOMOXXEHUU U XUMHUOTEPAINH, YTO B
CBOIO OuYepe/ib, HAHOCUT 3HAYMTEIBHBIN yIiepO co-
[IHAJIEHO-9)KOHOMHUYECKOMY OJIaronoiay4uio MHpPO-
BOro cooOriectna [2; 3].

OnHako COBpPEMEHHBIH KpU3HC CBS3aH HE
TOJBKO CO 3JIOyMOTpeOJIeHHEeM aHTHOMOTUKAMH,
HO M C OTCTaBaHHWEM B CO3JaHUU HOBBIX JIEKap-
CTBEHHBIX MpenapaToB. 3a IMOCIEAHUE AeCATUIIe-
THSl KpailHe Majo OTKPBHITO MPUHIMIIHAAIBHO HO-
BBIX KJIACCOB AaHTHOMOTHKOB, a (papMarieBTUIECKUe
KOMIIAaHUM BCE PEKe MHBECTUPYIOT B 3Ty 001acTh
13-32 HU3KOM OKYIAaeMOCTH U CIIOXHOCTEH paszpa-
601ku [4]. B pe3ynbrare mnosiBieHne HOBBIX 3 dek-
TUBHBIX aHTHOMOTHUKOB KaracTpouuecku oTcraer
OT pocTa YCTOMYMBOCTH y naroreHoB. CylIecTBy-
IOIIMe aHTUOAKTEepHAJIbHBIE MpernapaTsl OBICTPO
yTpaunBaioT 3(dekTuBHOCTh. bakrepun Hepeako
Pa3BUBAIOT PE3UCTEHTHOCTh B TEUCHHUE HECKOJIb-
KHX JIET I10CJIe BHEIPEHUsI HOBOTO Ipernapara (Tak,
HalpuMmep, NEPBBIM METULUIUIMH-PE3UCTCHTHBIN
Staphylococcus aureus ObI BBISIBIEH YXK€ CITyCTS
2 roza mocse Hayana NpUMEHEHUsT METULMIIIIMHA)
[5]. KpoMme TOrO, COBpeMEHHBIE AHTUOMOTHUKH UMeE-
10T U JIpyrue OrpaHWYeHUsi, MHOTHE U3 HUX 00ia-
JAI0T CIIMIIKOM IITUPOKUM CIIEKTPOM JIEHCTBHSA U
BBI3BIBAIOT MMOOOUYHBIE YQDEeKTH (Hampumep, Hapy-
IIeHHe MUKPOQIIOpPHI), a HEKOTOpble Manodhdek-
TUBHBI IPOTHB OUOTIJICHOK MJIM BHYTPHKJIETOYHBIX
MaToTeHoB [6].

Takum 00pa3om, TpaJWIIMOHHBIA TOAXO,
OCHOBAHHBIM MCKITIOUNUTENIFHO HA CO3/IaHUH HOBBIX
AHTUOMOTHKOB UIS 3aMEHBI, yTpaTuBLINX d(pdek-
TUBHOCTB, CTAJKUBACTCS C DPSJIOM MPEIMATCTBHM,
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SIBJISISICH MEIULIMHCKOM, DKOHOMUYECKOU Y HayYHOI
po01eMoii BO BceM MUpe.

Hosusna. OnHUM 13 mMyTed peleHus npo-
O1eMbl yCTOMYMBOCTU OakTepuil K aHTUOMOTH-
KaM SIBJISIETCS MOMCK BEIECTB, MOTEHIMPYIOLINX
JieiicTBUE paHee YTPATUBIIUX CBOI AKTUBHOCTH
aHTHOaKTepHAJIbHBIX MpernaparoB. B kauecTBe mo-
TEHIIMATOPOB YaCTO UCIOJIB3YIOT YK€ U3BECTHbIE U
U3y4YeHHbIE cOoequHeHus. B pesynprare cokparia-
€TCsI CPOK UX UCIIBITAHUM U BHEAPEHUS, IPUBOJIS K
CHUKEHUIO CTOMMOCTH Teparuu [7].

Craenyer OTMETUTh, YTO TPAHULIBI TTOHATHS
«TOTEHIMATOP» JIOCTATOYHO IHUPOKU. B naHHOM
0030pe OCHOBHOW YINOp CAeJIaH Ha AaHTU-PE3U-
CTEHTHBIE NIOTEHIIMATOPBI, TO €CTh Ha IMpenaparsl,
KOTOPbIC HEUTPaIU3yIOT KOHKPETHbIE MEXaHU3MbI
ycroiunBoctu 6akTepuil. IMeHHO OHM paccmarpu-
BAIOTCS KaK aJbTepHAaTHBA Pa3pabOTKe HOBBIX aH-
TUOMOTHKOB, MOCKOJIbKY HAlleJICHbl Ha CYIIECTBY-
IOIIME MEXaHU3Mbl PE3UCTEHTHOCTH M IOMOTAOT
MOBTOPHO HCIIOJIb30BaTh UMEIOIUECS aHTUOMOTH-
KU. AHTH-BUPYJCHTHBIE a/IbIOBAHTHI U JAPYyTHUe MO~
XOJIbl TOXKE MEPCIEKTUBHBL, HO UX 3 (DEKT ABIsIeTCSA
Oosee orocpeoBaHHbIM. TeM He MeHee, Bce nepe-
YUCJICHHBIE CTPATETMH MOTYT B NEPCIEKTUBE BHE-
CTH BKJIaJ B O0ppOy ¢ OaKTepUsAMHU, yCTONYMBBIMU
K aHTMOMOTHKAM, OCOOCHHO €CJHM MPHUMEHATh UX
KOMILIEKCHO.

Llenv uccneoosanus: U3y4UTh TMEPCIIEKTH-
BbI MCIIOJIb30BAHUS BEILIECTB, BHICTYIAIOIINX B Ka-
4eCTBE MOTEHIMATOPOB aHTHOMOTUKOB U OLICHUTh
MeXaHU3MbI OaKTepUAIbHON YCTOMYMBOCTHU K 3TUM
BEIIIECTBAM.

MarepuaJibl 1 METOAbI

CucreMaTMYeCcKuil  MOUCK  JINTEPaATyphl
ObUI MPOBEZCH B MEKIYHApOIHBIX 0a3ax JaHHBIX
Google Scholar, PubMed, Scopus, Web of Science
u Cochrane Library u oxBaTbiBan myOnukanuu 3a
IIOCJICIHUE 5 JIET.

B ananu3 BKIIIOYAIMCh CTaThU, HAXOSIIHU-
ecsi B OTKPBITOM JOCTYIIE, IIPU 3TOM HPENPUHTHI,
a Takke AyOJIUpYIOLUe WM YaCTUYHO COBIIA/IA0-
ye MyOIMKaluy UCKITIOYAJIHCh.

B kauecTBe KpUTEpUEB BKIIIOUEHUS paccMa-
TPUBAJIMCH PELIEH3UpYyEeMble 0030pbl U OPUTHHAIb-
Hble HayyHble cTaThbu. [lOMCK peleBaHTHBIX IIy-
OnMKalMN OCYLIECTBISUICA IO KJIIOYEBBIM CIOBaM:
«antibiotic potentiator», «antibiotic adjuvant» u
«antibiotic resistance». Ha stane unentudukanuu
6610 0O6HapysxeHo 6osiee 1000 crareit.
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B npouecce orbopa uckiouanuce 1yonu-
KaTbl ¥ MyOIMKallMU, HE COOTBETCTBYIOIINE TeMa-
THKE UCCIIEI0OBAHNUS, [TOCIIE YETO JUIs aHaIu3a ObLI0
otrobpano 117 crareii.

Ha 3akitouuTensHOM 3Tare, ¢ y4eToM Kpu-
TEpUEB BKIIOYEHUS M HUCKIIOYEHHS, B HUTOTOBBIN
0030p Bouwin 37 myOnuKanuii.

Hacrosiuii 0030p MOATOTOBJIEH Ha OCHO-
BE MEXJYHAapOJIHBIX IMyOJMKAIMHA W BBINOJHEH B
pamkax rpantosoro npoekra MOH PK HMPH Ne
BR24992760 «Pa3paboTka moTeHMaTopa aHTUMHU-
KpOOHOTO JelcTBUS KOMOWHAIMK aHTUOMOTHKOB
s 3 PEeKTUBHOM Tepanuu 3a00IeBaHU, BbI3BaH-
HBIX OaKTepHsIMM C MHO)KECTBEHHOM JIEKapCTBEH-
HOHM YCTONYUBOCTBION.

Pesynbrarnl

1 OcHosHble mexanuzmbl YCmMouduU8oCmu
bakmeputi K aHMuOUOMUKAM

bakrepun BbIpaGoTanu pa3HOOOpa3HbIE
MEXaHU3Mbl IPOTHBOACHCTBUS JACUCTBUIO AHTH-
6uotukoB. K KiIt0oueBbIM MeXaHU3MaM aHTUOMOTH-
KOPE3UCTEHTHOCTU OTHOCSTCS YEThIPe OCHOBHBIX
crpareruu [8-11]:

Hnaxmueayus unu paspywenue aumuobuo-
muxa. bakrepuanbHble (epMEHTHI CIOCOOHBI XH-
MHUYECKH MOAU(PULIUPOBaTh, JMOO paCILEIUIATh
MOJIEKYJIbI aHTHOMOTHUKOB, Jienas ux HedapeKTus-
HeiMu. Hampumep, ¢depmeHTsl [-1akramasbl, I'-
JPOJU3YIoLIHe [B-MTakTaMHble aHTUOMOTUKHU (IIEHU-
LWIIHHBL, 11e()agoCOpUHbI U JIp.) A0 HEAKTUBHBIX
nponyktoB [1]. pyrue gepmMeHTsl MOTYT HpHUCO-
enUHATh (PyHKIIMOHAJIBHBIEC TPYIIBl K aHTUOMOTH-
KaM ((ocdopuinpoBarb, aueTHIUPOBATh U T.1I.),
KaK 3TO MPOMCXOJUT NPH YCTOWYMBOCTH K aMH-
HOIIMKO3UAaM M Xjopampenukony. B pesynbrare
npernapar TepsieT CocOOHOCTb CBSA3BIBATHCS C MU-
IEHBIO.

Hzmenenue muwienu oelicmeuss anmuouomu-
ka. bakTepus MOXeT MyTHpPOBaTh WIX MOAMDUIM-
pOBaTh MOJIEKYITy-MHILIEHb, C KOTOPOW JTOJKEH CBSI-
3bIBaTbCs AHTHMOMOTHK, TAK YTO Iperapar yTpadu-
BaeT 3PPEKTUBHOCTb. MeTHLMIIIIMH-PE3UCTEHTHBIE
IITaMMbI CTa(QUIOKOKKOB CHHTE3UPYIOT H3MEHEH-
HBbIM TICHUIIMUTMHCBs3bIBatomuid Oemok (PBP2a),
HEYYBCTBUTEINBHBIN K f-nakTtamam. B apyrom ciy-
Yyae, MPOUCXOIUT METHIUPOBAaHHE PHOOCOMHON
PHK, 4yTO mpensTcTBYeT CBSI3bIBAHUIO MAKPOJIUIOB
¢ pubocomoii [10]. BHecenne Takux H3MEHEHUMH
MO3BOJISIET OAKTEpUM NPOAOIDKATH KU3HEESATEb-
HOCTb JJa’Ke B IPUCYTCTBUM aHTUOUOTHKA.

Axmuenwiti 6b1600 npenapama u3 Kiemku
(3¢hpnioxc). MHorue OaKTepuu OCHAIIEHBI MEM-
OpaHHBIMH OenKamMH-TpaHcroprepamu (3¢ drokce-
HbI€ HACOCHI), KOTOPbI€ BBIKAUMBAIOT aHTHOMOTHK
U3 LUTOIUIa3Mbl HApyXy, CHIXKas €ro BHYTpPH-
KJIETOYHYIO KOHIICHTPALUI0 HMXKE WHTUOMPYIO-
mei. CynepcemeiictBa Takux nomn (Resistance-
Nodulation-Division (RND),Major  Facilitator
Superfamily (MFS),Small Multidrug Resistance
(SMR),Multidrug And Toxic compound Extrusion
(MATE),ATP-Binding Cassette (ABC)) obGecmneun-
BAIOT 3aIUTY OT CAMBIX Pa3HBIX KJIACCOB aHTHOMO-
THUKOB, 0COOEHHO Y IT'paMOTpULIaTeIbHbBIX OaKTepuit
[9; 10]. IloBblmenHas skcnpeccus 3 IrOKCHBIX
HACOCOB BeJIET K MHOTOKPAaTHOMY CHU)KEHHUIO YYB-
CTBUTEJBHOCTH K mpemnapartam. Hampumep, Hacoc
NorA y Staphylococcus aureus oTkauuBaet (rop-
XMHOJIOHBI W JIpyTHe TIpenaparbl, oOecreunBas
MYJIBTHPE3UCTEHTHOCTD IITAMMaM.

CHuoicenue nponuyaemMocmu  KiemouHoll
cmenkuy. bakTepuu MOTYT MpenoTBpaliarh IMOMa-
JlaHWe aHTHOMOTHKA B KIIETKY, YMEHbILIAsl €r0 Mpo-
HUKHOBeHHe. [paMoTpuuaTesibHble MHKPOOpra-
HU3MBI 00Ja/1al0T BHEIIHEH MeMOpaHOMU, KoTopas
CIy’)KUT OapbepoM sl KPYHHBIX U THIPO(DUIb-
HBIX MOJIEKYJ. DTUM OOBSCHSETCS YyCTOWYMBOCTH
Pseudomonas aeruginosa x pany TuapoQpUIbHBIX
antu6motukoB [10; 11]. M3MeHeHus B CTPYKTy-
pe MOPUHOBBIX KAaHAJIOB BHEUIHEW MeMOpaHbI WM
YMEHBIIIEHUE UX YHCIIa TaKKe MPEMsSTCTBYIOT Mpo-
HUKHOBeHUIO mnpenaparos [11]. Kpome Ttoro, He-
KOTOpbIe OaKkTepuu BOOOIIE HE MMEIOT KIETOYHOMH
CTEHKH (MUKOIUIa3Mbl) U MIOATOMY M3HAYAJILHO HE-
YyBCTBUTEIbHBI K AHTHOMOTHKAM, KOTOpPbIE Jeii-
CTBYIOT Ha Hee (f-1akramam, NIMKONENTHIAM).
CHuXeHue NPOHUIIAeMOCTH YacTO COuYeTaeTcs C
JIPYyTUMH MeXaHu3MaMu (Harpumep, 3¢ diarokcom),
YCUJIMBAsL yCTOMYMBOCTb.

IToMuMO yka3aHHBIX OCHOBHBIX ITyTei, Oak-
TEPUHU UCTONB3YIOT U APYTHE CIIOCOOBI 3alIUTHI OT
aHTUOMOTHKOB. OOpa3zoBaHue OMOIUIEHOK SBIISET-
Csl OJHMM M3 BaXKHBIX (DAKTOPOB, MOBBILIAIOIIUI
ycTOMYMBOCTh OakTepuil. B OHoIUieHKe KiIeTKH
OKPYKEHbI 3KCTPALEIUTIONSAPHBIM MaTPUKCOM, KO-
TOpBIN 3arpyaHseT Iuddy3ur0 aHTUOMOTHKA, a
TaKXe HAXOJATCS B METAO0OJINYECKH HEaKTHBHOM
(«apemutonieM») COCTOSIHUM, MAajO4yBCTBHUTEIb-
HOM K OaKTepHUIMIHBIM ITpenaparam. [opu3oHTab-
HBI MIEPEHOC TEHOB IO3BOJISIET OBICTPO pacmpo-
CTpPaHATh T€Hbl YCTOWYUBOCTH MEX1y OaKTEepUsSIMHU
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pa3HbIX BUJOB [7]. Hakonen, OakTtepuu MOryT 3a-
IyCKaTh peryasTopHeie cuctemsl (SOS-oTBeT, cu-
CTEMbI TPEBOXKHBIX CUTHAJIOB H Jp.), CIOCOOCTBY-
IOLIME BBDKMBAHUIO TPU BO3IEHCTBMM aHTHOMO-
TUKOB. COBOKYITHOCTh 3THX MEXaHH3MOB JejaeT
60pb0y ¢ yCTOWYMBBIMH [TATOT€HAMU Ype3BbIUaiiHO
TpyAHOH. bakTepuu MOryT mociesoBaTelbHO WIN
OZITHOBPEMEHHO 3aJIefiCTBOBaTh HECKOJBKO CTpaTe-
I'Mid, HeUTpanau3ys JeicTBue aHTHOAKTepUaIbHbBIX
IIpernapaToB.

2 Konyenyusa u ponv nomenyuamopos am-
MUOUOMUKOS

CTONKHYBIIMCH C HapacTarolle aHTHOHO-
THUKOPE3UCTEHTHOCThIO M MCTOLICHUEM apceHana
aHTUOMOTHKOB, y4Y€HbIE W Bpaud OOpaTWINCh K
uzaee ycwieHus 3pQPEeKTUBHOCTH UMEIOIINUXCS aH-
TUOMOTUKOB 3a cYeT 100aBIeHUs Creln(PUIeCcKUX
BEIIECTB — MOTEHIMATOPOB (aabIOBaHTHI, «helper
compounds», MoxyasTopsl yctoiunocTtH). Ilo-
TEHIIMATOP aHTUOMOTHUKA 3TO COCIMHEHUE, KOTOPOE
camo 1o cede 0ObIYHO He 001aJaeT BhIPAKEHHBIM
NPSMBIM aHTUOAKTEPHATILHBIM 3PPEKTOM, OIHAKO
B KOMOMHAIMM C aHTUOMOTUKOM CIIOCOOHO BOCCTa-
HaBJIMBaTh YyBCTBUTEIBHOCTh YCTOWYMBBIX Oak-
TepUH U 3HAYUTEIHHO YCUIMBATH OAKTEPULIUIHOE
Wi OaKTepuoCTaTUYecKoe JeicTBUEe MNpemnapara
[7; 12].

[Tpumepom, [aBHO BHEIPEHHBIM B KIIHU-
HUYECKYIO0 TIPAaKTHUKY, SBISETCS KOMOMHALUsA
B-makraMHOrOo aHTHMOMOTHMKAa C HMHTCHOUTOPOM
B-makrama3zel. KiaBynanoBas kuciora He yOuBa-
eT OakTepuM HamnpsiMylo, HO TOJAABIseT OakTepu-
anbHBI (epMeHT (B-nakramasy), Onaromaps yemy
BOCCTAHABJIMBAETCSl AKTUBHOCTh AaMOKCHUIIWIJIMHA
IIPOTUB YCTOHYMBBIX IITAMMOB. Takum 00pazom,
KJIaByJlaHAT MOBBINACT 3(P(PEKTUBHOCTH aAMOKCH-
LWIJIMHA BBICTYTIAsl €r0 MOTEHIIMATOPOM.

Poip MOTEeHLMATOPOB Kak ajbTEPHATHUBBI
HOBBIM aHTHOMOTHKAM 3aKJIIOYAeTCsl B MpPOJUIe-
HUM <OKU3HEHHOTO IIMKJIA» CYIIECTBYIOLIMX IIpe-
[apaToB U PACUIMPEHUU UX CIIEKTpa JEHCTBHS Ha
PE3UCTEHTHBIE TaToreHbl 0e3 pa3paboTKU MpHUH-
[UIIHAJIHFHO HOBOTO aHTHOMOTHKA. DTO OCOOEHHO
aKTyaJIbHO B YCJIOBUSX Ae(PUIINTA HOBBIX aHTHOMO-
THUKOB. BMecTO TOro 4to0bl TPATUTH IO/IbI HA IOUCK
U BBIBOJI Ha PHIHOK HOBOTO aHTUOMOTHKA, MOXHO
OTHOCUTEJIBHO ObICTpee HalTH BCIOMOTraTeabHOe
BEIIIECTBO, KOTOPOE B COUYETAHUM C JIaBHO HU3BECT-
HBIM aHTHOMOTUKOM OOOWIET 3allUTHbIE MEXaHU3-
Mbl OakTepuu. Takoi MOAXOA UMEET psii IpeumMy-
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niecTB. Bo-nepBbIX, OMH U TOT K€ MOTEHIUATOP
crocoOeH BoccTaHaBIUBaTh 3PPEKTUBHOCTh pas-
HBIX TPyHN aHTHOMOTHUKOB MPOTUB Pa3HBIX BHUJIOB
OakTepuii, ecu HaIeJIeH Ha YHHUBEPCAIbHBIA Me-
XaHU3M PE3UCTEHTHOCTH (HAmpuMep, UHTHOUTOP
3¢ IIOKCHBIX HACOCOB MOKET IMOBBICUTH KOHIICH-
TpaIMIO BHYTPU KIETKU CaMBIX Pa3IMYHBIX aHTH-
O61OTUKOB). BO-BTOpPBIX, MHOTHE NEPCIEKTUBHbBIE
IOTEHIIMATOPbl — 3TO YK€ U3BECTHBIE IIpernapa-
ThI (B TOM YHCIIe HEMUIIEBbIE 100aBKH, IEKapCTBa
IPYTUX TPYII), KOTOPbIE MOXHO HCIOJIb30BaTh
B aHTtuOuotruxkorepanuu [7]. Ilockonbky ux 0e3-
ONAaCHOCTh y YEJIOBEKA YACTUYHO M3y4Y€Ha, dTallbl
pa3pabOTKu M UCIBITAaHUNH MOTYT OBITH KOpOUe,
4YeM y HOBOI'O aHTHOMOTHKA. B-TpeTbux, couera-
HUE aHTHOMOTHKA C aBIOBAHTOM MOTEHIIMAIBHO
MOKET CHU3UTh PUCK BOSHUKHOBEHHUS PE3UCTEHT-
HOCTH B JajlbHeWmeM. bakrepuu nox nemcrsuem
JByX pa3HBIX areHTOB (CaMOro aHTHUOWOTHKA U
OnmokaTopa WX 3alUTHOTO MEXaHHW3Ma) HaXOJAT-
csi B 6osiee ysI3BUMOM I10JIOKEHUH, U BEPOATHOCTh
TOT0, YTO MHUKPOOPraHHW3M OJHOBPEMEHHO IIpH-
o0peTeT MyTaluu MPOTUB OOOUX, CYIIECTBEHHO
Huwke [12]. Kpome TOro, HeKoTOopble MOTEHLHA-
TOPBI MOTYT IPEMSATCTBOBAThH MOSBICHUIO HOBBIX
PE3UCTEHTHBIX MyTalluii, yMEHbIIIAsl TaK Ha3bIBa-
€MbIii MyTaHTHBIN [Wana3oH (Hampumep, MOBBI-
11asi MPOHUKHOBEHHE aHTUOWOTUKA U TEM CaMbIM
yOuBas 6onbliie OaKTepHil, OHM COKPALIAIOT MOIY-
JSIUI0, U3 KOTOPOI MOIIH OBl 0TOOpaThCsl YCTOM-
YuBble MyTaHThI) [13].

Cnenyer OTMETHUTD, YTO IOAXOJ C MCIIOJIb-
30BaHUEM [TOTEHIIMATOPOB JOTOJIHSAET, @ HE UCKIIIO-
YyaeT Jpyrue crpareruu. B KIMHUKE NaBHO TpHU-
MEHSIOTCS KOMOWHAIIMU ABYX AHTHUOMOTHUKOB ISt
TOCTIDKEHUS] CUHEepru3Ma (Hampumep, -makram +
aMHHODIIMKO3U]I IIPU 3HAO0KapauTe). OnHAKO OTIIH-
que MOTEHINATOPa, 3aKJII0YaeTCs B TOM, YTO OH HE
o0s13aH 00najate cOOCTBEHHOM aHTHOAKTEpUasb-
HOM aKTUBHOCTBIO MPU KIMHUYECKH JOCTHKUMBIX
koHueHTpanusx [12]. Ero ocHoBHast QyHKIHS 3TO
yCUJICHHE JIeMCTBUSI OCHOBHOIO aHTHOMOTHKA, 3a-
4acTyl0 Yepe3 HEUTpaIN3alui0 MEXaHU3MOB YCTOMN-
yuBoCTH Oaktepuil. Takum 0OpazoM, NpuMeHEHUE
MOTEHIIMATOPOB AHTHOWMOTUKOB SIBIISIETCS aJbTEp-
HAaTUBHBIM IyTeM B 60pbOe ¢ nHpekuusmu. B yc-
JIOBUSIX, KOIJIa BPEMs UTPAET PEIIAIONIYI0 pOJib, a
CO3J1aHME HOBBIX MOJIEKYJI 3aIa3/bIBacT, Mo100Has
TaKTHKa pacCMaTpUBAeTCsl KaK OIHA W3 Haumboiee
MEPCIIEKTUBHBIX U UHHOBAIIMOHHBIX aJIbTEPHATHB.
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3 Knaccugpukayus nomenyuamopos anmu-
OUOMUKOB U MEXAHUZMbL UX 0eUCmBUs

CymiecTByeT LIMPOKHM CIEKTp COEAUHe-
HUH, CIOCOOHBIX MOTEHIUPOBATH JEHCTBUE aHTH-
61oTHKOB. MIX MOJKHO KJIacCu(UIIMPOBATH 10 TOMY,
Ha KaKol MeXaHu3M OaKTepHaabHON yCTOMUYUBOCTH
OHH BO3/1eUCTBYIOT. Hi)ke paccMOTpeHbl OCHOBHBIE
KaTeropud aHTUOMOTHYECKHX MOTEHIMAaTOPOB U
MPUHIUI UX pabOTHI.

3.1 HUneubumopwvr baxmepuanvuvix ¢hep-
MEHMO8 UHAKMUBAYUY AHMUOUOMUKOS

MHorue OakTepuu NPUOOPETAIOT YCTOM-
YUBOCTh 32 CYET (PEPMEHTOB, pa3pylIAIOIIUX WIN
MOIU(PUUUPYIOMUX aHTHUOMOTHKH. [losTomy 10-
TMYHBIM PEIICHHEM CTaj0 UCIOIb30BaHUE HHTUOU-
TOPOB 3THX (pepMeHTOB. Hrubutops! B-nakramas,
HauOoJee U3BECTHBIHM U yCIIEITHO IPUMEHIEMbIi Ha
MIPAKTUKE THUI aJIbIOBAHTOB. DTH BEILECTBA HEOO-
patumMo OJOKMPYIOT aKTUBHBIN LIEHTpP P-TaKTamas,
npefoTBpalias THAPOIu3 aHTHOMoTHKA. KX Ha-
3bIBAIOT «CYHIIMIHBIMIY» MHTUOMTOpAMH, TaK Kak
OHH CaMHU CTPYKTYPHO MOXOXH Ha aHTHOMOTHK
U BCTYNAIOT B PEAKIMIO C (EepMEHTOM, MPUBOJIS
K €ro MHakTtuBaluu. lIpumepamu HMHTHOUTOPOB
B-makrama3s ciry’kaT KiaByJaHOBasi KUCIIOTA, CyJb-
OakTam, Tazo0akTaM, aBuOaKTam, peinedakram. OHu
UCTIONB3YIOTCS B KIIMHUYECKOW MPAKTHKE B CIETy-
IOLIMX KOMOMHAIMAX: aMOKCHULIMIIJIMH/KJIaBYJIaHaT,
aMIULWUINH/Cyab0aKkTaM,  IHUIepalyuuInH/Ta30-
Oaktam, nedrazunauM/aBuOakTaM, HUMHIICHEM/IIU-
nactarus/penebaktam u ap. [7]. DT koMOMHAIIMH
CYIIECTBEHHO PacIIUPUIA BOZMOXXHOCTH Teparuu,
MO3BOJIMB MPHUMEHATH CTapble aHTHOMOTHUKHU IPO-
THUB ILITAaMMOB, BbIPa0aThIBAIONINX [-TaKTaMa3bl.

[Tomumo B-naxkramas, 6akrepun 001aAal0T U
JIpyruMH (hepMeHTaMHU, pa3pyLIaloIUMHI aHTHOHO-
THKH, HATPUMEP, AMUHOTTIMKO3HU 1-alleTUIITpaHcde-
passl, pupaMHUIMHA3a, MAKPOIUA-3CTEPa3bl U IIp.
PazpaboTka HHTMOUTOPOB TaKUX (PEPMEHTOB TAKKE
BEJIETCsl, XOTS YCIIEXOB B 3TOM HAallpaBJIC€HUM IOKa
Menbliue. K npumepy, 1515 nedenus TyoepKynesa uc-
CIIEAYIOTCSI MHTUOMTOPBI PA3TUYHBIX MOTU(PHIIN-
pytoumx pepmentoB Mycobacterium tuberculosis,
9T0OBl peaHUMUpPOBaTh 3(P(PEKTUBHOCTH HEPBBIX
nuHui tepanuu [14]. BaxxHO OTMETHUTH, UTO HMH-
rHOUTOp (pepMEHTa-PE3UCTEHTHOCTH OOBIYHO CaM
no cebe He oOnagaer aHTHOAKTEpUANbHBIM 3(-
¢dextom. Ero ponb 3akiroyaercs MCKIIOYUTEIHHO
B 3alUTe aHTHMOMOTHKA OT paspylieHus. Tem He
MeHee, TaKue MOTEHLUATOPhl HEPEIKO CIIOCOOHBI

00paTUTh YCTOMYUBOCTH MOJHOCTBHIO, BHOBb CHE-
7aB OaKTepUIO YyBCTBUTEIbHOM. YCIEIIHBIM MPH-
MEpOM TaKOM Tepanuu CIy>KUT KOMOMHUPOBAHHBIN
npenapar aMOKCHUIMJUIMH/KIaBynaaHat. IItammbl
Escherichia coli, nponyuupytomue [-nakramasbl
LIMPOKOT'O CIIEKTPa, HE MOANAIOTCA aMOKCULIMIUIN-
HY, HO /100aBJI€HUE KJIaByJlaHaTa BOCCTAHABIMBAET
OaxkTepuLUAHbIN 3P PEKT.

3.2 Uneubumopul 3¢hghnroxcuvix Hacocos

D¢ddmrokc — oaMH U3 CaMbIX MOIIHBIX Me-
XaHU3MOB yCTOWYMBOCTH, OCOOEHHO Yy I'paMOTpH-
HaTelbHbIX OaKTepHid, aKTUBHO BBIKAYMBAIOLIMX
pasHble aHTHOMOTUKHU U3 KIeTKU. MHruburops 3¢-
¢mokcHbIX HacocoB (efflux pump inhibitors, EPI)
— 3TO COEIMHEHMs, MOJABIAOLIEe paboTy OakTe-
pHATIBHBIX TPAHCIIOPTEPOB, TEM CaMbIM MOBBIIIAS
BHYTPHUKJIETOUHYIO KOHIIEHTPAIMI0 aHTHOMOTHKA
[7]. CymiecTByeT HECKOIBKO MOIXOI0B K MHTHUOU-
poBanuio >ddarokca. Morekyna HOTEHIMATOPA
MOXeT OJIOKMpOBAaTh 3HEPro3aBUCUMbIE HACOCHI
(Hanpumep, Hapymas paboTy HPOTOHHOM MOMIIBI
i AT®-a3HOI CUCTEMBI, IMTAIOUIEH TPaHCIIOP-
Tep), MO0 HANpPSMYIO CBA3BIBATHCSA C OEIKOM Ha-
coca U IMpensaTCTBOBaTh BhITpy3ke cydcrpara [11].
Bo3Mo)keH Takke reHETMYECKHUM MOAX0/, UCTIONb-
30BaHME AHTHCMBICIOBBIX OJUTOHYKJIEOTHUIIOB IS
CHUKEHUS HKCIIPECCHUU T€HOB HACOCOB [7].

3a 1ocieJHue roJpl CUHTE3UPOBAHO U BBI-
JIEJIEHO W3 IPUPOJHBIX HMCTOYHUKOB MHOXKECTBO
kanauaaros Ha poss EPI. Hampumep, denuna-
nanuH-aprunud  B-Haptunamun  (Phenylalanine-
Arginine B-naphthylamide, PABN) — 310 unru6u-
Top RND-HacoCOB rpaMOTpHUIIATENIbHBIX OAKTEPHIA,
CYLIECTBEHHO IIOBBIIIAIOIIMNA 4YyBCTBUTEIBHOCTD
Pseudomonas aeruginosa w Enterobacteriaceae
dTopxuHonoHam u kapbOamenemam [11]. Omnako
PABN okazasncs 10CTaTO4HO TOKCUYHBIM M HE JIOLIENT
J10 KIIMHUYECKUX UccienoBaHuil. Ha ceronHsimnuii
MOMEHT UCCIIELYIOTCSI MEHEE TOKCUYHBIE aHAJIOTU
U IpUPOJIHbIE coennHenus. Hampumep, kancauux
(BBLAETISIEMBII U3 Teplia), HEKOTOphIe (DIIaBOHOUIBI
U QJIKAJOUbl JEMOHCTPUPYIOT CHIOCOOHOCTh HH-
rubupoBate 3¢ duioke y Staphylococcus aureus n
JPYTUX I'paMIONIOKUTENbHBIX Oakrepuit [7]. s
Staphylococcus aureus BaxxeH Hacoc NOrA, U Ioka-
3aHO, YTO PsiJi PACTUTENBHBIX IKCTPAKTOB (HAIPH-
Mmep, u3 Vernonia adoensis) CONEPKUT BEIECTBA,
HOAABJISAIONINE aKTUBHOCTh NOrA M BOCCTaHABIH-
BAIOIINE YYBCTBUTEIBHOCTh CTA()UIOKOKKOB K IIH-
npodokcauuny [11].
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[Toxa uyto HU oamH WUHTHOUTOP 3PmIoK-
ca (KpoMe THKapLMJIMH/KJIaByJIaHaTa) HE MOIYy4HI
IIMPOKOTO KIIMHUYECKOTO MPUMEHEHHUS], TIIaBHBIM
o0pa3oM u3-3a MpobiaeM C TOKCUYHOCTBIO U (ap-
MakKOKHHEeTHKOH. Tem He MeHee pabOThl B ITOM
HarpaBlIeHUuH mpojoipkatorcs Oonee 20 net [15].
[Ipeoponenue »ddurokca paccMaTpuBaeTCs Kak
BaXHEHINIUN Iar K TOMY, YTOOBI «BO3POIUTHY aK-
TUBHOCTh CTapbhIX AHTUOMOTHUKOB MPOTUB MHO-
KECTBEHHO YCTOWYMBBIX TPaMOTPUIATEIbHBIX
uHpekmii. CoBpeMeHHbIE HCCIEJOBaHUS COCpe-
JIOTOYEHBI Ha MOUCKe Oonee crenuuuHbIX U 0e3-
omacHbix EPI, BiIto9as Mmoaudukamio n3BECTHBIX
MOJIEKYT U CKPUHHUHT HaTypallbHbIX MPOIYKTOB.
Hanpumep, HenaBHO moka3aHO, YTO KOMOWHAIUs
MaKpOJIUJAHOTO AHTUOMOTHKA C aHTUCMBICIOBBIM
OJINTOHYKJICOTUIOM, MOAABIAOIMUM cuHTe3 RND-
Hacoca 'y Campylobacter, NOBbIIIIA€T YyBCTBUTEb-
HOCTb OAaKTEepHUU K SpUTpOMULIUHY [16].

3.3 llepmeabunuzamopwl (cpedcmea, nogoi-
warowiue npoHUYaemMocms) 6HeulHeli MemMopaHvl

Kak oTmeuanoch, HEMPOHHUIIAEMOCThH KJe-
TOYHBIX O0O0JIOUEK SIBISIETCS CEPHE3HBIM MPETsT-
CTBHUEM Il MHOTHX aHTUOUOTHKOB, OCOOCHHO TP
JICUCHUU TpaMOTpUllaTeNbHbIX HH(eKuil. Mewm-
OpaHHBIC TIEpPMEaOMIM3aTOPbl — 3TO BEIIECTBa,
KOTOpbIE HApPYMIAIOT LEJIOCTHOCTh WIH CTPYKTYPY
OakTepuanbHOW MeMOpaHsbl, oOnerdas Auddy3uro
anTHOuoTHKa BHYTpb KieTku [17]. [lo cytu, onun
JenaroT 6akTepuro 0ojee «IPOHUIIAEMOW» AJIs CO-
MyTCTBYIOMIEro npenapara. K Takum moTeHImaro-
paM OTHOCSTCSI HEKOTOpbIE aHTHOAKTEpHUaIbHBIC
MIENTH/IbI, IETEPTeHTHI, XEJIaTOPhl U HAHOYACTHUIIBL.

[TonumukcuHbl (MOTUMUKCUH B, Komiu-
CTHH) — 3TO MOJIMKATUOHHBIE TENTH]IbI, KOTOPhIE
CBSI3BIBAIOTCSL C JIMIOMOIUCAXapUIOM HapyKHOH
MeMOpaHbI IPaMOTpHULIATENIbHBIX OaKTEePHil, BHITEC-
HSIIOT MOHBI KaJIbLIUS U MarHusi, HapyIias 1eiocT-
HOCTh MeMOpansbI [18; 19]. XoTs caMu MOIUMUK-
CUHBI SIBISFOTCSI AHTUOMOTHKAMH, UX HETOIHbIC
AQHAJIOTH WJIM MaJjible 103bI MOKHO MPUMEHSTH KaK
aabIOBaHTHL. Tak, TyaHUIMHUIUPOBAHHBIC TIPOU3-
BOJHBIE nosinMuKcHHa (guanidinylated polymyxin)
OBUTH CHHTE3MPOBAHBI CIEIMAIBLHO KAaK YCHIIHUTE-
nu npoHukHOBeHus. [lokazaHo, 4To ngoOaBieHHE
TAKOro IPOU3BOIHOIO K SPUTPOMMLMHY IO3BO-
JISeT SPUTPOMULIMHY TIPOHUKATh Yepe3 MeMOpaHy
Escherichia coli n Acinetobacter baumannii, Boc-
CTaHAaBJIMBAas €r0 aAKTUBHOCTh MPOTHB IPaMOTpHUIIA-
TenbHBIX OakTepuii [20]. DakTHUYECKH, XUMUYECKU
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MOAM(DULIIUPOBAHHBIN MOJIMMHUKCHH JIEHCTBYET Kak
nepmeadbunusarop. OH cam 1o cebe yxe He yOu-
BAaCT KJIETKH, HO «OTKPBIBAET BOPOTa» JJISi MAKpO-
auna.

Jlpyroi moaxoa — 3T0 UCTOJIb30BaHKE Xella-
TOPOB (Hampumep, ITUICHIUAMHHTETPAyKCYCHOU
KUCJIOTBI) JUIsl CBSA3bIBAHUS KaTHOHOB, CTaOMIM3H-
PYIOIIMX BHEIIHIOI MeMOpaHy, 4TO TOXKE IOBBIIIA-
€T MPOHULIAEMOCTb.

bbu10 Moka3aHo, 4To HAHOYACTHILIBI cepedpa
U 30JI0Ta, a TaKXe KOMIIO3UTHI Ha OCHOBE rpade-
HOKCUJA, B CyOOaKTepHLMIHBIX KOHLEHTPAIMIX
CHOCOOHBI OBBIATH 3PPEKTUBHOCTD PA3TUYHBIX
AHTUOMOTHKOB 3a CYET BO3/ICUCTBHS Ha KJIETOYHbIE
o0osnouku. HaHo4acTuisl MOryT Kak HECTU aHTH-
OMOTHK U JJOCTABJIATH €T0 K KJIETKE, TaK U CAMOCTO-
ATENbHO HapylaTh Oapbepsl [21-23].

Craenyer OTMETUTh, YTO MepMeadMIIn3aTo-
pBl 4acTO JEHCTBYIOT HE M30MPATEIILHO U MOTYT
HOBPEXJaTh TaK k€ MEeMOpPaHbI KJIETOK YeJIOBEKa,
MI03TOMY TEKYIIHE UCCIIEA0BAaHM HAalleJIeHbI Ha 10-
UCK CEJIeKTHBHBIX NEepMea0dHIN3aTOpOB, KOTOPbIE
JIEMCTBYIOT MMEHHO Ha OaKTepHaIbHYI0 MeMOpPaHy.
Tem He MeHee yxe ceiiuac MeMOpaHHbIE aIbIOBaH-
Thl HAaXOAAT NPUMEHEHHUE, Halpumep, B Jiabopa-
TOPHOM MpPAaKTUKE, IJ€ JUIsl MPEOJOJNIECHUs yCTOM-
4uBOCTH Pseudomonas aeruginosa K [B-nakramam
J00ABIISAIOT KOJIUCTUH JUIsl TIOBBIICHUS TIPOHUKHO-
BeHMs nedrazuauma. B Oymyiiem, BO3MOXHO, IO-
SABATCS KOMOMHUPOBAHHBIE Ipenaparbl, Iie HEeKo-
TOpasi «KHEAaHTUOMOTHYECKAas YaCTh MOJIEKYJIbl OT-
BEUAET 3a MPOHUKHOBEHHE (II0JJOOHO TPOSHCKOMY
KOHIO), a Jipyrasi, COOCTBEHHO, SIBJII€TCS] aHTHOMO-
TUKOM. Takue ruOpuiHble COCTUHEHHUs, 10 CYTH,
00BbEIMHAIOT aHTUOMOTHK U MOTEHIMATOP B OJHOM
CTPYKTYpe.

3.4 Jlpyaue munvl nomeHyuamopos u Hogule
n00X00bl

Kpome nepeurcieHHbIX OCHOBHBIX TpYIIIH,
pasBUBAIOTCA M JApPYrHe CTPATeruy abIOBaHT-
HOU Tepanuu. HekoTopble U3 HUX HaNpaBJIECHbI HE
CTOJIBKO Ha MPEOJI0JIEHNE MEXaHU3MOB PE3UCTEHT-
HOCTH, CKOJIbKO Ha CHM)KCHHE BUPYJICHTHOCTHU Ta-
TOT€HAa WM YCTPaHEHHE HCTOYHMKOB HH(EKIHUH,
TEM CaMbIM OMOCPEIOBAHHO MOBbIIIAs YPPEKTUB-
HOCTh aHTHUOMOTHKOB.

Huzubumopul cucmem KoHwvlo2ayuu u 1u-
munayus  naasvuo. IlockonbKy 3HauMTeNbHAs
4acTh T'€HOB YCTOWYMBOCTH IEPEHOCUTCS Ha IUIa3-
MUIaX, HHTEpPEC NPEeACTaBIsIeT NpephIBaHNE Mepe-
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a4 IUIa3MHUJ MEXAy OakrepusMu. BwineneHs
COEIMHEHUs], CIOCOOHBIE OIOKMPOBATH KOHBIOIaA-
nuto. Hampumep, U3 3KCTPAKTOB JIEKApCTBEHHBIX
pacTeHuil BbIAEICHBI BEIECTBA POTTICPUH U T. H.
«kpacubiii Compound» u3 Mallotus philippensis,
KOTOpBIE MOJABISAIOT MEPEHOC IUIA3MUA MEXIY
Escherichia coli [24]. Jlpyrue KaHaIuaatel — TIH-
3aBaiickue Kuciotel (A u B), uzbuparenbHo HH-
ruupyomue nepeaady IIasMHul ONpeAeIeHHbIX
HecoBMecTUMBbIX Tpynn. llapamnensHo ucciemy-
ercst Meto]] «plasmid curing» — UHAYyLMpPOBaHHAs
noreps IUla3Muj OakTepusMU (Hampumep, ¢ Io-
MOIIbIO COCTUHEHUH, HAPYLIAIOMUX UX PEIUIMKa-
1uto). Ecnu maroreH yTpaTtut miasMHuIy ¢ FeHaMu
PE3UCTEHTHOCTHU, OH BHOBb CTAHET YyBCTBUTEIIEH K
aHTUOMOTHKY. [Toka Takue MoaXoabl HAXOIATCS Ha
PaHHUX 3Tanax pa3paboTKH, HO TAKXKE MOANAJAIOT
I10/] HOHSATHE NOTEHIIUATOPA, TAK KaK BOCCTAHABIIH-
BaIOT UyBCTBUTEJILHOCTb KJIETOK [25].

Aumusupynrenmuvie U UMMYHOMOOYIUD)-
rowue aovioganmol. CHWKEHUE BUPYICHTHOCTU
Oakrepuil MOXKeT 0OJerdyuTh paboTy aHTUOMOTH-
Ka U UMMYHHOH cucteMbl. Croga OTHOCSTCS HH-
rMOUTOPBI CUCTEMBbI KBOpyMa (quorum sensing
inhibitors), KoTOpble NPENATCTBYIOT OaKTepUsIM
KOOPAMHUPOBATh IPYMIIOBOE MMOBEEHUE U (HOPMHU-
poBaTh OMOIUIEHKH JTUOO BBIJIENATH TOKCUHBI. XOTA
(opManbHO TaKKe BELECTBA HE TIOBBILLIAIOT in Vitro
YyBCTBUTEIBHOCTh B CTAHAAPTHBIX T€CTAaX HA MHU-
HUMAaJIbHYIO HHTHOMPYIOLIYIO0 KOHIIEHTPAIUIO, OHU
MOTYT MpPEJOTBPALIATh 3AIIUTHBIE CTPATETHH BO3-
Oynutens. B skcrepuMeHTax Ha KMBOTHBIX MOJE-
JSIX YK€ TIOKa3aHO, YTO KOMOMHAIM aHTUOMOTHKA
C MHTHOUTOpPOM KBOpyMa >(QeKTuBHEE H3JIeUU-
BaeT MH(EKIHI0, YeM OAMH aHTUOMOTHUK. AHaJO-
TMYHO, HeWTpanu3anus OaKTepuanbHbIX TOKCHHOB
C MOMOIIBIO AHTUTEN WIN OJOKHUPOBKA (aKTOPOB
NAaTOreHHOCTH (aJIre3MHOB, WHBA3MHOB) MOXHO
CUMTATh «IMOTEHIUPOBAHHUEM» aHTHOAKTEpUalb-
HOW Tepanmuu. AHTHOMOTHK JydIle JIMKBUIUPYET
ocnabneHHblid naroreH. HekoTopble aBTOpbl OTHO-
CST TaKue BELIECTBA K KJIacCy aHTH-BUPYJIEHTHBIX
aJbIOBAHTOB [26; 27].

Kombunuposannvie — MHO20@DYHKYUOHATb-
Hvle npenapamvl. COBpEeMEHHbIE TEXHOJIOTUH MO-
3BOJIAIOT pa3palaTbiBaTh THOPUAHBIE MOJIEKYIIBI,
COYETAIOUIMe CBOWCTBA AHTHMOMOTHKA U TIOTEH-
nuaropa. Hanpumep, xommiuekc FS-1 — skenepu-
MEHTAJIbHBIN Mpernapar, NpeACTaBISIOMmuU cooon
CJIOKHBI KOMILIEKC MOJa C JIEKCTPUH-OJIUTOIer-

TU/IHBIMHU JIMTAHJAMU 1 HOHAMHU METAJIJIOB, — U3HA-
YaJIbHO pa3padarhIBajICs KakK abIOBAHT K T€paruu
JIeKapCTBEHHO-yCTOMYMBOIO TyOepKysiesa u, 1o co-
o0I1eHusM, croco0eH oOpalarh JICKapCTBEHHYIO
YCTOMYMBOCTh OakTepuil, MOBBILIAS YyBCTBUTEb-
HOCTb K aHTuOHoTHKaM [28]. pyroii moaxox — 31o
UOJI, UMMOOMIIM30BAHHBINA B KapKace MeTajlio-op-
raHUYeCcKuX CTPYKTyp (metal-organic frameworks,
MOF) unu Ha noBepxHocTH Ouomarepuainos. Mme-
I0TCSl pabOoThI 10 HOTUPOBAHHBIM MOKPBITUSAM JJIS
UMILUIAaHTATOB (HalpUMep, HAHECEHUE Moja Ha Io-
BEPXHOCTh TUTaHA). Takue MOKPHITUS TOCTENIEHHO
BBIJICJIAIOT MOJ U MPEJOTBPALIAIOT KOJOHU3ALUIO
umIutanta OaktepusmMu [29]. Takke u3yyarorcs
MO/I-XUTO3aHOBbIE KOMILIEKCHI M HOzAcoIepKalue
HAHOKAICYJIbl, COYETAIOIIUE HOJ] ¢ OMOCOBMECTH-
MBIMU HOCHUTEJISIMH ISl TIOJIyYEHUs JUIUTEIbHOTO
aHTUMUKpoOHOro 3ddekra [30]. DTu HOBBIE Ma-
TepUanbl MO3BOJIAIOT MpPHUAATh AHTUMHUKpPOOHBIE
CBOWCTBAa PA3JIUYHBIM MOBEPXHOCTAM (TEKCTHIIIO,
IUTACTHKAM, KepaMHUKe) U MPEICTABISAIOT HHTEpec
JUIsl TIPEOTBpaLeHUs (pOPMUPOBAHUS OUOTIIICHOK
Ha MEIUIMHCKUX ycTporcTBax [31].

Craenyer OTMETUTh, YTO TPAHULIBI TTOHATHS
«TOTEHIIMATOP» JIOCTATOYHO IIHWPOKU. B naHHOM
0030pe OCHOBHOW YINOp CAEJTaH Ha AaHTU-PE3U-
CTEHTHBIE IIOTEHIIMATOPbI, TO €CTh Ha IMpenaparsl,
KOTOPbIC HEUTPAIMU3YyIOT KOHKPETHbIE MEXaHU3MbI
ycroifunBoctu 6akTepuil. IMeHHO OHM paccMmarpu-
BAIOTCSl KaK aJbTepHaTHBa pa3paboTKe HOBBIX aH-
TUOMOTHKOB, MOCKOJIbKY HAlleJICHbl Ha CYIIECTBY-
IOIIME MEXaHU3Mbl PE3UCTEHTHOCTH M IOMOTAOT
MOBTOPHO HCIIOJIb30BaTh UMEIOIMECS aHTUOMOTH-
KU. AHTH-BUPYJCHTHBIC a/IbIOBAHTHI U JAPYyTHE TOA-
XOJIbl TOXKE MEPCIEKTUBHBIL, HO UX 3 (DEKT ABIsIeTCS
Oosiee orocpeoBaHHBIM. TeM He MeHee, Bce nepe-
YUCJICHHBIE CTPATErMH MOTYT B IEPCIIEKTUBE BHE-
CTH BKJIaJ B O0ppOy C OaKTepUsMHU, yCTONUMBBIMU
K aHTHMOMOTHKAM, OCOOCHHO €CJHM MPUMEHATh MX
KOMILIEKCHO.

Oobcyxnenune

HccnenoBanue W BHEAPEHHUE IMOTEHIMATO-
pPOB aHTHMOMOTUKOB 3TO AMHAMHUYHO Pa3BUBAIOIIA-
scsi 00JIaCTh, OJTHAKO CYIIECTBYIOT OINpEIeIeHHBIE
OPENATCTBUS HA IyTH UX BHEAPEHHUS.

Bo-nepBbIX, TpyAHOCTH pa3paboTKu U (hop-
MYJIMPOBAaHUsI KOMOWHUPOBAHHBIX IPENapaToB.
YroOnl 1Ba BelecTBa (AHTUOMOTHK U €r0 MOTEHIIH-
arop) 3¢ dexTUBHO paboTaiiu BMecTe, UX (papmako-
KHHETHYECKUE U (papMaKoIMHAMUYECKUE CBOMCTBA
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JOJDKHBI ObITh coBMecTHMBI [18]. Heobxomumo,
9YTOOBI OHU JIOCTUTAJIM Ovara MHPEKIHMH OJHOBpE-
MEHHO B HY’KHOW KOHIICHTPALIMHU ¥ HE MEIAIU APYT
npyry. [Ipu coznanun QuUKCUpOBaHHBIX KOMOMHA-
U Ba)XHO YYeCTh CTaOMJIBHOCTb KOMIIOHEHTOB,
BO3MOYKHOCTb MX COBMECTHOIO BBEIEHUS, OTCYT-
CTBUE XMMHUUYECKHUX B3aMMOACUCTBUNA MEXIY HUMU
npu xpaHeHuH. Pa3paboTka ontumalbHON Jiekap-
CTBEHHOM (hOPMBI JUISI ABYX aKTUBHBIX MOJIEKYJI 5IB-
JsieTcs HempocToi 3ajgadeil. MHorna npuberaror K
XMMHUYECKOMY CIIMBAHUIO COCAMHEHUH (KOBaJICHT-
HBIM JIMHKEpaM), 4TOOBI JOCTaBISATh UX BMECTE.
VYenex P-nmakraMazHbIX MHTMOUTOPOB BO MHOTOM
OOBSACHSIETCSI TEM, YTO OHU 10 CTPOCHMIO OIM3KHU
K CaMUM aHTHOMOTHKAM [B-JlakTaMaM U UMEJIH CXO-
xue npodpwin pacupenencHus. s HOBBIX ke map
«aHTUOMOTUK+abIOBAHT)» TAaKUX JJAHHBIX MOKA HE-
JIOCTATOYHO, U 3TO CAEPKUBAET IIPO/IBUIKEHUE KaH-
JU/IaTOB B KJIIMHUKY.

Bo-BropbIX, CylIecTByIOT Hpobiemsl Oe3-
OMAacHOCTH. MHoOrue HKCIEpUMEHTAJIbHbIE IIO0-
TEHIUATOPbl IPOSBISAIOT JOCTAaTOYHO BBICOKYIO
TOKCUYHOCTb Uil uesnoBeka [32]. Kpome npsimoit
TOKCUYHOCTH, CYIECTBYET PHUCK JIEKapCTBEHHBIX
B3aUMOACUCTBUNA. AIBIOBAHT MOXKET BIMATH Ha
MeTabO0JIU3M COITyTCTBYIOLIETO aHTHOMOTHKA WK
JpyTUX IpenaparoB y nauueHTa. [loaromy B nansb-
HEHIIUX MCcClIeOBaHUAX HEOOXOAMMO OLIEHUBATh
CEJIEKTUBHOCTh MOTEHIIMATOPOB, YTOOBI OHU OMITH
10 MUILEHSM, YHUKAJIbHBIM JUIsl OaKTepuil, MUHU-
MaJbHO 3aTparuBas KieTku udenoseka [33]. Ilep-
CIIEKTUBHBIM HallpaBICHUEM SIBIISIETCS TIOUCK IIPU-
POIHBIX COEIMHEHUI. DKCTPAKTHI pACTEHUN TPAIH-
LIMOHHON MEIULMHBI HEPEIKO COAEpKAT BEIIECTBA,
KOTOpBbIE OaKTepuH He BCTpedasu (1, BO3MOXKHO, HE
ycCIlenu BbIpaboTaTh K HUM YCTOWYMBOCTh) U KOTO-
pble MOTYT ObITh MEHEE TOKCUYHBIMH. YKe BEyTCs
paboThI MO BBIJICIEHUIO TAKUX KOMIIOHEHTOB U OII-
TUMM3ALUY UX CTPYKTYPBI JUIs MOBBIIEHUS 3 dek-
TUBHOCTH U CHUWXKEHUs Bpena [34; 35].

B-TpeTbux, CyIIECTBYET PHUCK IOSBICHHUS
PE3UCTEHTHOCTH K caMMM noreHuuaropaM. K co-
KaJICHHI0, OaKTepUH CIIOCOOHBI CO BpEMEHEM IpU-
CMOCabIMBATHCS K HOBBIM YIpo3aM. YK€ U3BECTHbI
HITaMMBl, YCTOMYMBBIE K KJIaBYyJaHOBOM KHCIIOTE
(3a cueT runepnponyKIUM P-IaKTamas Wid MyTa-
Uil (epMEHTOB, HEUYBCTBUTEIBHBIX K HHIUOU-
Topy) [36]. TeopeTnuecku, Npu MUPOKOM MPUME-
HEHHMM, OAKTepUH MOTYT BbIpaboTaTh, HaIIPUMED,
HACOCHI C U3MEHEHHOH celM(pUIHOCTBIO UITH yCH-
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TUTh OapbepHyI0 (DYHKIUIO CTEHKU MPOTUB MEp-
Meabunuzaropa. Takum oOpa3om, MOTEHIIMATOP HE
ABIIIETCSl MaHAleed, U 3BOJIOLMOHHBINA MPECCUHT
MPOAOIDKUTCS, TPEOys TOCTOSTHHOTO MOHUTOPHUHTA.
OpnHako Ba)KHO NMOHUMATh, YTO MPUMEHEHUE alb-
IOBAaHTOB JIA€T BPEMS U JIOMOJIHUTEIbHbBIE BO3MOX-
HOCTH, J1a’K€ €CJIM YCTOMYMBOCTb BO3HUKHET, 3TO
CIIYUYUTCS MO3KE U BO3MOXKHO MO3BOJIUT I0XKAATHCSA
MOSIBIICHUS] IPUHIIUITMATHHO HOBBIX aHTHOUOTHKOB
WM IPYTUX PELICHUN.

Henocratounas 3aMHTEpEeCOBAHHOCTb IIPO-
MBIIUIEHHOCTH, €LI€ OJIHO MPENsTCTBUE HAa MYyTH
BHEAPEHUSI TOTEHIIMATOPOB aHTUOMOTUKOB. Dap-
MalEBTUYECKUE KOMIAHUU TPAJULHUOHHO CKENTH-
YECKH OTHOCATCS K aHTUOMOTHUKAM H3-3a HHU3KOU
npuObLTK, a K TIOTEHI[MaropaM — TeM Oonee. Pasz-
paboTKa Takoro mpemnapara COMpsbKeHa CO BCEMHU
TEMHU K€ 3aTparaMM, OJIHAKO MOTEHLHUATOP CaM IO
cebe He JeYnT MH(MEKINI0, U ero YCIEIIHOCTh 3a-
BUCHUT OT MPOAXHU B COCTaBe KoMOMHanuu. Tem
HE MEHee, MHUpPOBas OOIECTBEHHOCTh OCO3HAET
yIpo3y yCTOMYUMBOCTU MHKPOOPTaHU3MOB K aHTH-
OMOTHKAM, U Yepe3 MporpaMMbl CTUMYIUPOBAHUS
BO3MO)KHO YACTCsl IPUBJI€Yb NHBECTUIIUU U B ab-
IOBaHTHBIE CTpaTeruu. MexyHapOoAHble OpraHH-
3alMy IPU3BIBAIOT K MHHOBAIUSAM B O0pBh0OE ¢ aHTH-
OMOTHUKOPE3UCTEHTHOCTHIO [37], M MOTEHLIUATOPHI
YIOMHMHAIOTCS KaK NEPCIEKTUBHOE HAIIpaBJICHUE.

B uenom, nepcnekTuBbl y MOJX0/a € OTEH-
nuaTopaMu orpoMHbl. OH BIIUCHIBAETCS B KOHIIETI-
U0 OEPEKHOTO OTHOILIEHUS K YK€ HMEIOIIUMCS
aHTHOMOTHKaM. BMecTo roHKHM 32 HOBBIMU MOJIE-
KyJIaMU PacIIMPSETCs pECYPC YKe CYIIECTBYIOIIMX
Ha JIaHHBII MOMEHT aHTUONOTHKOB. KoHEeuHO, aab-
IOBaHThl HE SIBJIAIOTCS NaHaueed, U napajijiesibHO
TOJDKHBI pa3BUBAThbCS Jpyrue Mepbl (mpoduiiak-
TUKa UH(DEKIHH, BaKIIUHBI, (haru, HOBbIE aHTHOWO-
TUKH, YJIyYIIEHHE IUArHOCTUKU ISl TOYEYHOTO
NpUMEHEHUs JiekapcTB). OAHAKO MOTEHIUATOPBI
MOTYT CTaTh BaXXHBIM MOJCIHOPbEM B JICUCHUU Jie-
KapCTBEHHO YCTOWYMBBIX 3a0ojeBaHuii. B cBere
YTPOXKAIOIIETO PACIPOCTPAHEHUST AHTHOMOTHUKO-
PE3UCTEHTHBIX MHKPOOPTAaHU3MOB, IOUCK U BHE-
npenue dPQPEKTUBHBIX MOTEHIIMATOPOB 3a7a4ya He
MEHEee NMPUOPUTETHASL, YEM OTKPBITUE HOBBIX AHTH-
OMOTHUKOB.

BoiBoabI

AHTHOMOTUKOPE3UCTEHTHOCTh ATO OJHA U3
KPYMHEUIINX MPOOJIeM COBPEMEHHOTO 37JpaBOOXpa-
HeHUs, TpeOyromas KOMIUIEKCHOro oTBeTa. Orpa-
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HUYEHHOCTh TPAIAUIIMOHHOTO TYTH pa3paboTKu
HOBBIX aHTHOMOTHKOB 3aCTaBIISICT UCKATh KPEATUB-
HbIC aJIbTepHATHBBI. [I0TEHIIMATOPbI AaHTHOMOTHKOB
MPEJICTABISIIOT 000 WHHOBAIIMOHHBIA TTOAXO,
HAIEJICHHBII Ha BOCCTAHOBJICHHE aKTHBHOCTH YKe
CYLIECTBYIOIIUX MPENapaTroB MPOTUB YCTOWYUBBIX
naToreHoB. Pa3zHooOpasHble Ki1acChl aIbIOBAaHTOB
OT UHTUOMTOPOB, pazpyHIaomuX GpepMeHThl U 3¢h-
(dexkropoB MeMOpaHHON MPOHHUIIAEMOCTH JI0 MO/Ia-
Butenelt 3¢ urokca U (PakTopoB BUPYIECHTHOCTH,
JEMOHCTPHUPYIOT CIIOCOOHOCTH MPEOA0IeBaTh Oak-
TepHUalbHbIE MEXaHU3MBbI 3aIIUTHI. MHOTOYHCIICH-
HbIC TOKJIMHUYECKHE HCCIET0BAHUS MTOATBEPIUIH,
YTO TaKhe KOMOWHAIIMU MOTYT MpEeBpalllaTh Pe3u-
CTCHTHBIC IITAMMbI BHOBb B UyBCTBHUTEJbHbBIC. Ha
CETONHSAIIHUKA JeHh HauOoJee YCHNEUTHbIMU TpHU-
MepaMU SIBJISTIOTCSI MHTUOMTOPBI [-l1aKTaMas, yxe
MPOYHO BOIIEIIINE B apceHan KIMHHUIMCTOB. B
MIEPCIIEKTHBE CO3/IaHNE HOBBIX MOTEHIIMATOPOB, KO-
TOpBIC, KaK OXKUAACTCS, PACHIUPAT CHEKTP MpHUMe-
HEHUSI IPYTHX aHTHOMOTHKOB, BKITFOUAs! ITPETIapaThl
«TOCIICTHEN JIMHUK.

Tem He MeHee, BHEIPEHUE MOTEHIIMATOPOB
B IIUPOKOW KIMHUKE COMPSIKEHO C TPYAHOCTAMHU
(TOKCUYHOCTB, PEryAsSTOpHBIE Oapbepbl, CIOXK-
HOCTh COBMECTHOM JIOCTaBKH C aHTHOMOTHKOM,
BO3MOJKHAsI DBOJIOIUS PE3UCTEHTHOCTH K aIblO-
BaHTaM). UTOOBI IPEOAONETh 3TU MPErpaibl, HEOO-
XOJIMMBI JTaJbHEHINNe IeeHanpaBlIeHHbIe UCCe-
JIOBaHUS U MOJJEPIKKA CO CTOPOHBI MEKIYHAPO-
HOT'O COOOIIIEeCTBA.
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AHTUBUOTHUKTEPII IOTEHIIUATOPJIAPBI )KAHA AHTUBUOTUKTEPI'E
BAJIAMA PETIH/E:
MNEPCIHEKTUBAJIbI TOCIJIAEPTE LLIOJIY

. C. Koporeukmnii'?, T. B. Kysnenosa'’, C. B. llluiios'?, H. B. 3yoenko’,
JI. H. UBaHnoBa'
l«udexusira Kapeol mpenaparTap FeuibiMu opTansirby AK, Kasakcran, Anmmars
2«Kazhapmakom» reutbiMu-oHipicTik Oipiectiriy XKIIIC, Kazakcra, AnMarst
3«C. II. AchennusapoB areiHaarbl Kasak yJITTBIK MEIUIIMHANBIK YHHBEpCUTET» KeAK,
Kazakcran, AnMarsl
*Koppecnonoenm aemop

AHjaarna

MukpoOKa Kapchl TYpPaKTBUIBIK Ka3ipri 3aMaHFbl MEIWIIMHAIArbl KahaHAbIK mpobiema OoJbIm
Ta0bLIa/bl, 0J1 YHEMI OCIIT KeJIe )KaTKaH NH(EKIMIIapIbIH THIM/I1 aJIJIbIH alTy MEH eMeyTe Kayil TOHIIpeIl.
byn moceneni mentyaig Oip 5016l - OYpBIH OeJICeH I eMeC aHTUOMOTUKTEPIIH 9CEPiH KYIIEHTETIH 3aTTap/Ibl
Koiaany. [lorennuaropnap skaHa aHTUOMOTUKTEP/IIH TaMybIHa OaiaMa OOJIbIN TaObLTa IbI.

Makcam. AHTUOMOTHKTEPIIH KYLIEHTKIII pETIHAE OpeKeT eTETIH 3aTTapibl KOJJaHy
MEPCIIEKTUBAJIAPBIH 3€PTTEY KOHE OCHI 3aTTapra OaKkTepUsIapAblH TOIIMIUIIK MEXaHU3MAEPIH Oaraiay.

9oicmep men mamepuanoap. COHFBI 5 KbUIIAFbI XKapusilaHbIMIapIbl KaMTUTBIH Google Scholar,
PubMed, Scopus, Web of Science xone Cochrane Library xanblkapaiblK JepeKKOpiapblHAa Kyheni
onebueTTepal 131ey KYPri3ial. AIIBIK KOJI KETIM/II MaKajanap TajjgayFa KOChUIIbI, aJl aJiIbIH anxa 06achIm
HIbIFapysap, KelipMesnepkoHeKadarTacaTblHKapUsUIaHbIMAAp alIbIHbI TacTalabl. Kocbuty kpurepuiinepine
peleH3UsUTaHFaH MIOMYJIap MEH TYMHYCKAIBIK 3€pTTEY Makajaiapbl Kipai. TuicTi 6achuibIMIapabl 1371ey
«aHTHUOMOTUKTI KYMICHTKIND», «AaHTHOMOTUK aJTbIOBAHTHD) JKOHE «AHTHOMOTHUKKE TO3IMILIIK» TYWIHII
ce3zaepi apkbutbl Kyprizuial. Colikectenaipy kezeHinae 1000-HaH acram makana aHbIKTaAbl. CKpUHHHT
Ke31H/Ie 3epTTey TaKbIpblObIHA KaTBICHl YKOK KaWTalaHaThlH Makajajap MEH j>KapusUlaHbIMAAp ajbIHBII
TacTaJIIbl, COJIaH KeHiH Tannay yuriH 117 makana tagmpanasl. KOpeITBIHIBI K€3€H A€ KOCY KOHE aJIbIIl TacTay
KPUTEPUIIIEPIH €CKEPE OTHIPHIIN, KOPBITHIH/BI capantaMara 37 »KapHusUlaHbIM €HI 13111,

Homuorcenep. Jlepexrepai Tanaay aHTUOMOTUKTEPl KYMIEUTKIIITEPl KOJIJaHy TO3IMII OakTepus
LITaMM/IapbIH KaHJAaH/bIpa alaThIHIBIFbIH KepceTTl. EH nepcnexTuBaibl NOTEHIMaTopIap MeMOpaHabIK
OTKI3TIIITEP, aFbIHbI COPFbI MHTUOUTOPIIAphI )KOHE 3-JIaKTaMa3a UHTMOUTOPIIaphl PETIH/IE 9PEKET €TETIHED
00bIIT TaOBLUIAIEL.

Kopvimuvinoviiap. ARTHOMOTUKTEPAIH KYIIEHTKIIITEP1 - TO3IM/I1 TAaTOTEHAEPTe KAPChI KOJITaHBICTAFbI
npenaparrapAblH OeJICeHIUTINH KaJllblHa KeATipyre OarbITTalfaH WHHOBAaLMSJIBIK TocU1. JlereHmew,
KJIMHUKAJIBIK JKaF/1aliFa MOTEeHIMaJIIbl KYIUEHTKIIITEepAl eHri3y O0enrui 0ip KUbIHABIKTapMEH OalIaHbICThI
(YBITTBUIBIK, peTTeyIll KeAepruiep, aHTUOMOTHKTEpMEH Oipre >KeTKi3y[IlH KUBIHJIBIFbI, aJbIOBAHTTApFa
TO3IMIUTIKTIH BIKTUMAJ 3BOJIIOLUSACHL). By keaepriiepal eHcepy YILIH OaH 9pi MaKCaTThl 3epTTeyaep MeH
XaJIbIKapaJIbIK KaybIMAACTBIKTBIH KOJJaybl KaxeT. AHTHOMOTUKTEpIH KYLIEHTKIIITEepl TEeK TEOPHUSIIBbIK
TY)KBIPbIMJaMa €MeC, COHBIMEH KaTap cynepOakTepussIapMEeH KapbICTa YaKbITThI dKEHYTe€ KaO1JeTTI HAaKThI
Kypa.

Tyiiin ce3dep: anmubuomuxkmep, nAmMo2eHOl MUKPOOP2AHUIMOep, UH@eKyusLap, bakmepusiap,
KON 02pinik 3ammapea me3iMoLliK, ahmuouomuxmepoiy Kyuieumxkiuimepi, MUKPOOKA Kapcobl MYPAKMbLIbIK
mexanusmoepi, bakmepusiiblk Oetimoenyuinix.
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ANTIBIOTICS POTENTIATORS AS AN ALTERNATIVE TO NEW ANTIBIOTICS: A REVIEW
OF PROMISING APPROACHES

L. S. Korotetskiy'?, T. V. Kuznetsova'*, S. V. Shilov', N. V. Zubenko',
L. N. Ivanova'

'Scientific Center for Anti-Infectious Drugs, Almaty, Kazakhstan
’Research and Production Association Kazpharmacom, Almaty, Kazakhstan
*Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
* Corresponding author

Abstract

Antimicrobial resistance is a global problem in modern medicine, posing a threat to the effective
prevention and treatment of an ever-increasing number of infections. One way to address this problem
is to use substances that potentiate the action of previously inactive antibiotics. Potentiators represent an
alternative to the development of new antibiotics.

The purpose of the study. To study the potential use of substances that act as antibiotic potentiators
and to evaluate the mechanisms of bacterial resistance to these substances.

Materials and Methods. A systematic literature search was conducted in the international databases
Google Scholar, PubMed, Scopus, Web of Science, and the Cochrane Library, covering publications
from the past 5 years. Articles available in open access were included in the analysis, while preprints,
duplicates, and overlapping publications were excluded. Inclusion criteria allowed peer-reviewed reviews
and original research articles. The search for relevant publications was conducted using the keywords
«antibiotic potentiator», «antibiotic adjuvant», and «antibiotic resistance». More than 1,000 articles were
identified during the identification stage. Duplicate articles and publications not relevant to the study topic
were excluded during screening, after which 117 articles were selected for analysis. At the final stage, 37
publications were included in the final review based on the inclusion and exclusion criteria.

Results. Data analysis showed that the use of antibiotic potentiators can resuscitate resistant
bacterial strains. The most promising potentiators are those that act as membrane permeabilizers, efflux
pump inhibitors, and -lactamase inhibitors.

Conclusions. Antibiotic potentiators represent an innovative approach aimed at restoring the activity
of existing drugs against resistant pathogens. However, the widespread clinical adoption of potentiators is
fraught with challenges (toxicity, regulatory barriers, difficulty co-delivering with antibiotics, and potential
for resistance to adjuvants). To overcome these barriers, further targeted research and support from the
international community are needed. Antibiotic potentiators are not just a theoretical concept, but a real tool
capable of winning time in the race against superbugs.

Keywords: antibiotics, pathogens, infections, bacteria, multidrug resistance, antibiotic potentiators,
mechanisms of antimicrobial resistance, bacterial adaptability.
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Abstract

Thyroid diseases arise from both internal and external factors. Changing environmental and radia-
tion conditions are increasing their prevalence and altering thyroid disease patterns. This review highlights
current insights into how environmental influences affect thyroid structure and function, outlining recent
discoveries, mechanisms, and areas needing further research.

The purpose of the study. To review scientific literature that investigates the effects of adverse indus-
trial environmental factors on thyroid gland function.

Materials and Methods. A search for relevant studies was conducted in electronic databases, includ-
ing PubMed, Web of Science, and Scopus, using specific terms and keywords. Only original observational
studies examining the impact of harmful environmental factors on the development of thyroid pathology
were included.

Results. High levels of heavy metals (Pb, Hg, Cd, As) are linked to increased thyroid cancer risk.
In oil and gas regions, children exhibit elevated levels of manganese, boron, vanadium, and silicon in their
hair, which can interfere with iodine uptake and lead to iodine deficiency. Cadmium lowers thyroid-stimu-
lating hormone, contributing to hyperthyroidism. Radiation-exposed areas (e.g., Chernobyl, Semipalatinsk)
show more nodules and autoimmune thyroiditis. Fine particles (PM2.5, PM10) increase the risk of thyroid
cancer, and prenatal air pollution affects newborn T4 levels. Organic and inorganic pollutants disrupt thy-
roid hormone production and promote cancer.

Conclusion. Environmental contaminants, including heavy metals, radiation exposure, industrial
residues and pollutants, and endocrine-disrupting chemicals, play a significant role in the occurrence and
progression of thyroid disorders. The rise in chronic diseases, including thyroid pathologies, serves as a
marker of environmental pollution. Further research is needed to explore the mechanisms by which envi-
ronmental factors affect thyroid function. It is essential to develop prevention and monitoring strategies,
particularly in environmentally unfavorable regions.

Keywords: thyroid dysfunction, endocrine disruptors, environmental exposure.

Introduction

In recent decades, developed countries have
increasingly raised concerns about the negative im-
pact of environmental contamination by metals, as
well as deficiencies in essential chemical elements.
These issues are associated with changes in popula-
tion dietary patterns, environmental and industrial

191

factors, changes in life expectancy and morbidity
patterns, and high levels of pharmaceutical burden.
Understanding the impact of environmental factors
and contaminants on thyroid function is crucial for
developing effective preventive measures and poli-
cies that ensure proper development and maintain
healthy metabolism in future generations, as well
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as for preventing thyroid diseases and cancer in
adults and elderly populations. Despite the diminu-
tive size of the thyroid gland, its malfunction can
disrupt a multitude of metabolic processes and ex-
ert a profound impact on the well-being of nearly
all bodily organ systems. The range of thyroid ail-
ments spans from subtle structural alterations to
severe functional and morphological irregularities,
the latter frequently compromising patients’ qual-
ity of life and, in certain instances, their life ex-
pectancy [1-3]. Thyroid disease is a very common
condition that influences the entire human body,
including cognitive function and mental health. As
a result, thyroid disease has been associated with
multiple neuropsychiatric conditions. Thyroid hor-
mones lay a crucial role in the functioning of the
nervous, reproductive, and cardiovascular systems
in both children and adults [4-6].

Environmental factors, including climate
change, pollution, dietary changes, and exposure
to chemicals, have been recognized as impacting
thyroid function and health. Thyroid disorders and
cancer have increased in the last decade, the latter
increasing by 1.1 % annually, suggesting that envi-
ronmental contaminants must play a role [7]. Glob-
al warming changes thyroid function, and living in
both iodine-poor areas and volcanic regions can
represent a threat to thyroid function and can favor
cancers because of low iodine intake and exposure
to heavy metals and radon [7-9]. High concentra-
tions of nitrate and nitrite in water and soil also
negatively impact thyroid function [10]. Air pollu-
tion, particularly particulate matter in outdoor air,
can worsen thyroid function and can be carcino-
genic [11]. Environmental exposure to endocrine-
disrupting chemicals can alter thyroid function in
various ways, as some chemicals can mimic and/or
disrupt thyroid hormone synthesis, release, and ac-
tion on target tissues, including bisphenols, phthal-
ates, perchlorate, and per- and polyfluoroalkyl sub-
stances [12].

The purpose of the study was to review
scientific literature that investigates the effects of
adverse industrial environmental factors on thyroid
gland function.

Materials and Methods

A search for relevant studies was conducted
in electronic databases, including PubMed, Web
of Science, and Scopus, using specific terms and
keywords. Only original observational studies ex-

amining the impact of harmful environmental fac-
tors on the development of thyroid pathology were
included.

Results

Many factors, endogenous and exogenous,
influence the development of thyroid diseases. The
constantly changing ecological and radiological
situation contributes to the increasing incidence of
thyroid diseases and alters the structure of thyroid
pathology [13]. The combined impact of anthropo-
genic and geochemical factors continuously dete-
riorates medical and demographic indicators, in-
creasing chronic diseases and thyroid gland pathol-
ogy [14]. Environmental factors are determinants
for the appearance of autoimmune thyroid diseases
in susceptible subjects. Increased iodine intake, se-
lenium, and vitamin D deficiency, exposure to ra-
diation from nuclear fallout or due to medical radia-
tion, are environmental factors increasing autoim-
mune thyroid diseases [15;16].

Iodine deficiency remains a major public
health problem in many parts of the world, espe-
cially in areas where naturally low iodine levels in
the environment, including soil and water, result
in reduced iodine intake from daily food products.
Long-term iodine deficiency leads to the formation
of iodine deficiency disorders such as diffuse and
nodular/multinodular goiter, thyrotoxicosis on the
background of nodular thyroid pathology, congeni-
tal hypothyroidism, mental and physical retarda-
tion of children, and miscarriage [17-19]. The de-
scription of cretinism in areas with severe iodine
deficiency provided the first historical evidence of
the consequences of abnormalities in maternal thy-
roid function in pregnancy. The important role of
maternal thyroid hormones in fetal brain develop-
ment was further substantiated by the paucity of
neurological symptoms in children with congeni-
tal hypothyroidism who received prompt treatment
immediately after birth and by the measurement of
thyroxine (T4) in cord blood from newborns who
were unable to synthesize thyroid hormones due to
a defect in organification [20]. The presence of en-
demic goiter in pregnant women has a pronounced
negative impact on the thyroid function of new-
borns [21; 22]. Conversely, areas with sufficient
or excessive iodine intake are particularly associ-
ated with autoimmune thyroid pathologies (such
as Hashimoto’s thyroiditis and Graves’ disease), as
well as the development of diffuse goiter [17].
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Iodine deficiency occurs when there is an in-
sufficient intake of iodine-containing foods, the pres-
ence of substances in food that inhibit iodine absorp-
tion (such as bromine, fluorine, and chlorine), the
use of certain medications (including lithium salts,
sulfonamides, and excessive calcium supplements),
increased radiation levels, and environmental pollu-
tion. An imbalance of several trace elements, such
as zinc, selenium, cobalt, manganese, and copper,
can exacerbate iodine deficiency even under normal
iodine intake. Antithyroid (goitrogenic) effects are
caused by iodine antagonists — fluorine, lithium, ar-
senic, mercury, antimony, and sulfur-containing or-
ganic compounds of humic acid [23].

In a cross-sectional observational study
in Shaanxi Province (China), the relationship be-
tween selenium status, dietary factors, and patho-
logical thyroid conditions was investigated. In the
adequate-selenium county, the prevalence of patho-
logical thyroid disorders (subclinical hypothyroid-
ism, hypothyroidism, AT, and enlarged thyroid)
was significantly lower than in the low-selenium
county [15]. A paper by Esposito D, et al. evalu-
ated the real efficacy of selenium supplementation
in Hashimoto’s thyroiditis by measuring thyroid-
stimulating hormone, thyroid hormones, thyroid
peroxidase antibodies, and thyroglobulin antibod-
ies levels, as well as thyroid echogenicity after 6
months of L-selenomethionine treatment [24].

Adverse technogenic factors have a predom-
inant influence on the elemental status of popula-
tions working in hazardous industries or living near
industrial enterprises, leading to maladaptation and
a reduction in the functional reserves of the popu-
lation, including due to trace element imbalances
[25]. Results have also been obtained proving the
impact of oil and gas extraction on the severity of
iodine deficiency conditions in children. It has been
noted that in regions with oil and gas industries, the
content of manganese, boron, vanadium, and sili-
con in children’s hair is much higher than in areas
with favorable conditions. These elements can act
as competitors to iodine in forming vital chemical
bonds in the child’s body [26].

Heavy metals and thyroid dysfunction. Hu-
mans are exposed to a significant number of chemi-
cals that are suspected of disrupting hormone ho-
meostasis. Hence, in recent decades, there has been
a growing interest in endocrine-disrupting chemi-
cals. Recent studies have pointed to the important
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role of environmental factors, especially heavy
metals, in promoting thyroid cancer incidence.
Water, soil, and atmosphere are vehicles that may
be enriched with heavy metals due to their prox-
imity to sources, including natural emissions (non-
anthropogenic) and pollution secondary to human
activities (anthropogenic). Industry, agriculture,
and technology are activities associated with higher
exposure to heavy metals [27].

Many potentially hazardous chemical ele-
ments for human health (As, Cd, Hg, Pb, Ni, V) en-
ter the human environment in large quantities from
industrial sources and vehicle emissions (Pb, Pt,
Sn, etc.). Additionally, toxic metals such as arsenic,
mercury, and cadmium are components of herbi-
cides, pesticides, and chemical fertilizers. In this re-
gard, an important aspect of the endemic problem is
its combined variant (iodine deficiency in the body
and the influence of xenobiotics — environmental
stressors), which manifests as a mutual exacerba-
tion effect. This does not exclude the possibility
of the formation of an endemic solely due to the
increased presence of xenobiotics in the environ-
ment. As, Br, Cd, Hg, Mn, Se, and Sn showed sig-
nificantly higher concentrations in the thyroid than
in the other tissues. In particular, cadmium, mer-
cury, arsenic, lead, manganese, and zinc exhibit the
capacity of EDCs to disrupt the hormonal system,
as well as act as carcinogens, promoting malignant
transformation. In this context, arsenic, beryllium,
cadmium, chromium, hydrargyrum, and nickel are
identified as either definite or probable carcinogens
(class 1) according to the International Agency for
Research on Cancer (IARC, December 2022). In
the volcanic area, where the thyroid cancer inci-
dence is doubled, many metals such as As, B, Cd,
Hg, Mn, Mo, Pd, Se, U, V, and W (Tungsten) were
significantly increased by three- to 50-fold in both
water and lichens, documenting metal pollution in
the environment. A higher risk of thyroid carcino-
mas was particularly observed in various volcanic
areas around the world, including Hawaii, Iceland,
French Polynesia, and Sicily in Italy. The increased
content of heavy metals in soil and, consequently, in
plants grown in these areas, as well as atmospheric
pollutants (CO,, sulfur, and chlorine compounds)
or other potential thyroid disruptors contained in
waters such as fluorine, sulfur, and selenium, could
be responsible for the higher incidence of thyroid
tumors [28-32].
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Cd is known to act as a thyroid disruptor and
carcinogen in humans. This widespread toxic metal
has been shown to disrupt thyroid function and act as
a carcinogen in both animals and humans [33]. The
primary accumulation sites for Cd are the liver, kid-
neys, and muscles. Additionally, the thyroid gland
may also serve as a site for Cd deposition, owing to
the presence of cysteine-rich proteins called metallo-
thioneins, which bind to Cd and act as a powerful
intracellular detoxifier of the metal [34].

The study found that elevated blood Cd
levels were linked to lower TSH levels, indicating
that this inverse relationship may point to thyroid
dysfunction caused by Cd exposure. Higher Cd
levels were observed to be associated with lower
TSH levels and higher risk of thyroid dysfunc-
tion. In contrast, urinary Cd levels correlated with
higher T3 and T4 levels but did not affect thyroid-
stimulating hormon levels, which may indicate
secondary hyperthyroidism. When comparing
blood and urine Cd levels, urine Cd reflects the to-
tal body burden, whereas blood Cd levels indicate
more recent exposures [35; 36]. Based on these
findings, we can hypothesize that thyroid hormone
levels are closely related to total Cd body burden,
while changes in TSH levels are more indicative
of recent Cd exposure.

In a study analyzing NHANES data from
2007 to 2010 [37], Luo and Hendryx found that the
effect of Cd exposure on the thyroid axis may differ
between sexes. They observed a positive correla-
tion between Cd exposure and log-Tg in both gen-
ders, while the correlation between Cd exposure
and total T3 levels was only significant in males.
These gender differences are not easily explained
and may be due to variations in toxicokinetics and
hormonal differences between males and females,
which likely influence the observed outcomes.
Studies by Rosati et al. [38] and Jurdziak et al. [39]
have highlighted the impact of occupational Cd ex-
posure. An outdoor study involving 277 individuals
of both genders exposed to urban pollutants found a
negative correlation between urinary Cd levels and
free T3 and T4 levels, and a positive correlation be-
tween urinary Cd levels and TSH levels, suggesting
that occupational exposure to the low Cd concen-
trations found in urban air can affect thyroid func-
tion [38]. In another study, workers occupationally
exposed to Pb, Cd, and arsenic also confirmed that
higher blood Cd concentrations amplify the risk of

abnormal thyroid hormonal function, as evaluated
by elevated TSH levels [39].

Recent human studies have investigated the
potential role of Cd in autoimmune thyroid diseas-
es. A study based on the 2014 SPECT-China sur-
vey, which involved 5,628 Chinese adults, revealed
a link between blood Cd levels and antibodies to
thyroid proteins, as well as thyroid dysfunction, as
indicated by total T3, total T4, and TSH levels [40].
Moreover, a cross-sectional case-control study ex-
amining the levels of certain essential elements,
toxic metals, and metalloids (including Cd) in the
blood of 22 women found that patients with Hashi-
moto’s thyroiditis and overt hypothyroidism had
higher Cd levels compared to 55 healthy women
[41]. A study conducted on three-year-old children
living near an informal e-waste recycling area in
China assessed the impact of thyroid disruption
on their mental development, focusing on the role
of Cd and Pb blood levels in these processes [42].
Significantly higher blood levels of Cd and Pb, as
well as higher FT4 and TSH concentrations, and re-
duced cognitive and language scores were observed
in children residing near an e-waste area compared
to the reference group.

Thyroid cancer has become the 9th most
common cancer (5th in women, 16th in men) [43;
441, and if current trends continue, it could become
the 4th most common cancer by 2030 [45]. Recent
evidence suggests that Cd may contribute to thy-
roid cancer development due to its endocrine-dis-
rupting properties [46]. As highlighted in a recent
review by Vigneri et al. [27], epidemiological stud-
ies have shown a higher incidence of thyroid cancer
in volcanic regions affected by non-anthropogenic
heavy metal pollution, with Cd being one of the key
contributors. Furthermore, analysis of Cd concen-
trations in autopsy samples from retired Idrija resi-
dents and mercury mine workers revealed unusually
high levels of Cd in the kidney cortex and thyroid
glands, suggesting potential bioaccumulation in the
thyroid. The study found that higher Cd levels in
tissues were linked to more advanced stages of thy-
roid cancer. Chronic accumulation of Cd in thyroid
tissue was identified as one of the contributing fac-
tors to the progression of thyroid cancer [47,48].

Studies have shown that mercury (here-
inafter — Hg) can accumulate in the thyroid gland
among occupational workers and surrounding resi-
dents, particularly in those population groups that
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consume large amounts of fish from polluted res-
ervoirs, leading to altered levels of T3 and T4 and
disrupting the body’s metabolic balance. In addi-
tion, mercury exposure has been associated with
an increased incidence of thyroid autoimmunity,
particularly Hashimoto’s thyroiditis [47]. Chung
et al. [48] examined 92 Korean women undergoing
thyroidectomy to evaluate the association between
blood and tissue levels of heavy metals and differ-
ent stages of thyroid cancer. The available evidence
demonstrated that Hg vapor exposure may affect
thyroid function in chlor-alkali workers [49].

Exposure to high levels of manganese
(hereinafter — Mn), either from environmental or
occupational sources, causes a neurodegenera-
tive condition like idiopathic Parkinson’s disease,
known as manganism. Both manganism and Par-
kinson’s disease are characterized by alterations in
dopamine and its metabolites, which are capable of
inhibiting TSH secretion. Dopamine and dopami-
nergic receptors are crucial for neurodevelopment
and TSH modulation. This suggests that excessive
Mn exposure during pregnancy may lead to altered
neurodevelopmental outcomes due to the dysregu-
lation of dopaminergic control over TSH and thy-
roid hormone levels [50]. Research has shown that
abnormal thyroid hormone levels resulting from
high Mn exposure during pregnancy are linked to
adverse neurodevelopmental consequences [51].

Of the inorganic forms of arsenic (herein-
after — As), arsenate is the most toxic to endocrine
glands. Moreover, a methylated arsenic compound
(dimethyl arsenic acid) has been shown to promote
carcinogenesis in various organs of rats, including
the thyroid [52]. In a volcanic area of French Poly-
nesia, where thyroid cancer rates are high, the risk
of developing papillary thyroid cancer rises by 30
% for every 1 pg/d/kg increase in As intake, even
though the intake remains within the levels recom-
mended by the WHO. However, this increase in
thyroid cancer risk was especially pronounced in
individuals with first-degree relatives who had a
history of cancer [53], suggesting that As may act
as a cocarcinogen, amplifying the effect in those
with genetic susceptibility.

High blood lead levels are associated with
elevated TSH levels in individuals with occupa-
tional lead exposure [54]. Li and his colleagues
investigated 96 cases of papillary thyroid carcino-
ma, 10 cases of nodular goiter, and seven cases of
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thyroid adenomas in Chinese patients with various
thyroid disorders to assess the relationship between
lead (hereinafter — Pb) and thyroid function. The
study measured T3, FT3, FT4, TSH, and serum
lead levels, finding that lead concentrations were
significantly higher in thyroid adenomas and lower
in nodular goiters compared to PTCs. Even after
sex stratification, the disparity increases among
women. According to the study, lead could have
various etiological effects on thyroid conditions,
including thyroid cancer [55].

Shen et al. observed elevated copper (Cu)
levels and reduced selenium (hereinafter — Se) and
magnesium (hereinafter — Mg) levels in patients
with thyroid cancer compared to healthy controls
[56]. Similarly, Gumulec et al. reported significant-
ly decreased zinc (hereinafter — Zn) levels in the
thyroid tissue of thyroid cancer patients compared
to controls [57]. The potential causal link between
metals and thyroid cancer is further supported by
the impact of the heavy metal copper on BRAFY6F
mutation-driven carcinogenesis [58; 59].

All vanadium compounds are toxic [60].
Some researchers have associated vanadium with
thyroid cancer. In their study, Fallahi et al. exam-
ined the effects of VO, on the proliferation and
chemokine release of healthy thyrocytes. They dis-
covered that V,O, can stimulate the secretion of T-
helper 1 chemokines, such as interferon and tumor
necrosis factor, and enhance the impact of these
chemokines in the thyroid [61].

Effects of Particulate Matter Exposure on
Thyroid Function. Giannoula et al. demonstrated in
an ecological study that specific components of air
pollution could contribute to an increased incidence
of thyroid cancer [62]. It has also been reported that
elevated levels of PM,  and PM,, (which serve as
indicators of air pollution) are carcinogenic to hu-
mans and harmful to the endocrine system [63].
Cong reported a positive correlation between expo-
sure to ambient air pollution from waste gas emis-
sions and an increased incidence of thyroid cancer
[64]. Research has shown that prenatal exposure to
PM, , and PM  air pollution was associated with
higher newborn total T4 concentrations [65,66].
Howe et al. identified pregnancy months 3 to 7 as
critical windows for PM2.5 exposure and months
1 to 8 for PM10 exposure, both of which were as-
sociated with higher levels of thyroxine [65]. Irizar
et al. also proposed that exposure to PM, , during
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pregnancy was positively associated with TT4 lev-
els in newborns. Specifically, TT4 levels measured
three days after birth increased by 0.206 pg/dl for
every 1 ug/m’ increase in PM,  exposure during
pregnancy [66].

Research conducted in the US [67] and
Brazil [68] has highlighted an association between
particulate matter and the onset of thyroid cancer.
Specifically, a 10 pg/m’increase in PM2.5 concen-
trations over periods of 12, 24, and 36 months was
associated with a higher likelihood of developing
Papillary Thyroid Carcinoma (hereinafter — PTC),
with the risk increasing as the duration of exposure
increased. Additionally, a study involving 550,000
patients in China found that emissions from indus-
trial waste gases, mainly consisting of particulate
matter, sulfur dioxide, and nitrogen dioxide, were
correlated with a higher incidence of thyroid cancer
[69].

Exposure to pesticides and the risk of thy-
roid disease. Studies have indicated that early
pesticide exposure may impact thyroid hormone
levels in newborns, increasing the risk of develop-
ing thyroid tumors in adulthood [70]. Studies have
investigated the link between pesticides and thy-
roid cancer. Furthermore, pesticides disrupt thyroid
function through several mechanisms, including in-
hibiting iodine uptake, enhancing the clearance of
thyroid hormones, interfering with the activities of
iodothyronine deiodinase and thyroid peroxidase,
hindering cellular uptake of thyroid hormones, and
modifying thyroid gene expression. Consequently,
alterations in thyroid hormone function can result
in abnormal proliferation of thyroid tissue, leading
to oncogenesis [71].

Dichlorodiphenyltrichloroethane (hereinaf-
ter — DDT) and its primary metabolite dichlorodi-
phenyldichloroethylene (hereinafter — p-DDE) are
among the most extensively studied organochlorine
pesticides (hereinafter — OCPs) known for their en-
docrine-disrupting properties. Research has shown
that thyroid hormone synthesis can be disrupted by
DDT and hexachlorobenzene (hereinafter — HCB)
[72]. A recent study found a positive association
between lindane, an OCP classified as carcinogenic
by the IARC, and thyroid carcinogenesis [73].

Atrazine (a triazine herbicide) and Malathi-
on (an organophosphate insecticide) have been as-
sociated with an increased risk of thyroid cancer in
individuals exposed to pesticides on farms [74]. In

a study by Zeng et al., a significant relationship was
observed between thyroid cancer risk and occupa-
tional exposure to biocides and pesticides among
workers, compared to exposure to other harmful
substances [75]. A prospective cohort study con-
ducted in Iowa and North Carolina (1993-1997 for
enrollment and 1999-2005 for follow-up) found
that pesticide use, including fungicide (metalaxyl)
and the OCP lindane, was associated with increased
hazard ratios (HR) for thyroid cancer, respectively
exposure to Malathion, an organophosphate pes-
ticide, in the environment has been linked to an
increased risk of thyroid cancer in females who
work and live in agricultural areas [76]. Research
conducted in Norway also found a positive link be-
tween chlordane and HCB serum OCP metabolites
and the rising incidence of thyroid cancer [77].

Nitrate is a prevalent contaminant in drink-
ing water, especially in agricultural regions, where
the use of nitrogen-based fertilizers is common.
High amounts of nitrate might also be present in
some fruits and vegetables [78]. Nitrogen dioxide
(NO,), a reactive gas found in polluted air, has been
linked to carcinogenesis. It can trigger free radical
reactions by interacting with unsaturated fatty acids
and promoting the autooxidation of organic com-
pounds. Chronic exposure to NO, has been associ-
ated with an increased risk of lung cancer, with po-
tential mechanisms including genomic instability
and thyroid hypertrophy caused by the overproduc-
tion of cellular reactive oxygen species. In addition,
NO, is identified as a potential endocrine disruptor.
Previous research has shown a significant correla-
tion between higher NO, concentrations in air pol-
lutants and an increased likelihood of developing
primary hypothyroidism [79]. A study conducted
in China found that increased maternal exposure to
NO, was associated with a higher risk of congenital
hypothyroidism in newborns [80]. Research from
Bulgaria, Slovakia, Germany, and the USA has
shown links between nitrate exposure and thyroid
function across various age groups. Some studies
indicated that schoolchildren and pregnant wom-
en exposed to elevated nitrate levels (75 mg/L) in
drinking water faced an elevated risk of developing
goiter and thyroid disorders [81; 82].

Radiation and thyroid function. lonizing
radiation is another important environmental pol-
lutant that affects thyroid health. Exposure to ion-
izing radiation occurs through medical treatments,
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nuclear accidents, or environmental sources. The
association between radiation exposure and the oc-
currence of TC has been well documented. The thy-
roid tissue is sensitive to radiation. Ionizing radia-
tion proved to be carcinogenic (group 1) by IARC
[83].

Moreover, the thyroid gland is susceptible
to radioiodine exposure. The main fission prod-
uct of uranium and plutonium is iodine-131 (*'T),
which accounts for 3 % of all fission products. It
is connected to nuclear energy and diagnostic and
therapeutic processes in medicine [84].

Ionizing radiation, particularly from nuclear
accidents, has been linked to a dramatic increase
in thyroid cancer, particularly papillary thyroid car-
cinoma, the most common type of thyroid cancer.
The Chernobyl disaster is a striking example: the
release of radioactive iodine led to a dramatic in-
crease in the number of thyroid cancers, especially
among children and adolescents. The prevalence
of thyroid autoantibodies increased in children and
adolescents exposed to radiation about 6-8years
after the Chernobyl accident. Thyroid peroxidase
antibodies prevalence was higher in radiation-ex-
posed Belarusian children (6.4 % versus 2.4 % in
unexposed children) and in adolescents exposed to
radioactive fallout 13-15years after the Chernob-
yl accident [85]. More than 11,000 thyroid cancer
cases were exposed during childhood in Ukraine,
Belarus, and Russia [86]. Importantly, PTC was
the most common thyroid cancer type among these
children [87].

Children in Japan were exposed to radiation
from US atomic bombings in 1945, and teenagers
exhibited an elevated risk of acquiring thyroid can-
cer five decades later [88; 89]. It has been estab-
lished that the rise in TC is caused by increasing
radiation dose and exposure time [90].

The rapid development of the nuclear and
uranium mining industries, along with the pro-
longed testing of nuclear weapons at the Semipala-
tinsk nuclear test site, introduced a vast number of
radioactive substances into the living environment
of Kazakhstan’s population. This resulted in radia-
tion contamination of large areas and exposure of
the population. The residents of East Kazakhstan,
Pavlodar, and Karaganda regions, adjacent to the
former Semipalatinsk nuclear test site, were partic-
ularly affected by radiation exposure. The popula-
tion of the Aktobe region continues to be exposed
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to ionizing radiation due to living in areas near oil
and gas production facilities [91; 92].

The tragic feature of the Semipalatinsk re-
gion lies in the repeated acute and chronic radiation
exposure of the population in both high and low dos-
es, the virtually complete absence of decontamina-
tion of the area, and the lack of replacement of food
products. Zh. Espenbetova et al. examined 4,083
people living in the Semipalatinsk region, aged 16
to 84 years (mean age 49+2.8 years), comprising
1,836 men and 2,247 women. Ultrasound scanning
of the thyroid gland parenchyma revealed that dif-
fuse goiter was predominant in all age groups (39.1
%), mostly observed in individuals under 40 years
old. In individuals aged 40 years and above, nodu-
lar thyroid formations and autoimmune thyroiditis
were significantly more common (28.4 % and 24.1
%, respectively; p < 0.05). The linear parameters
and volume of the thyroid gland in the population
turned out to be significantly lower compared to the
normative indicators. The decrease in the volume
of the gland in this case can be explained by the
long-term effects of exposure to low doses of ioniz-
ing radiation, which contribute to the development
of progressive atrophy of the thyroid parenchyma.
Two forms of thyroid cancer have been identified:
follicular and papillary. At the same time, papil-
lary carcinoma was diagnosed in most cancer cases
(81.5 %), which corresponds to the literature data.
A study of hormonal status among the population of
the region revealed a significant predominance of
thyroid hypofunction, detected in 42.42 % of cases.
A thyroid gland functional state analysis revealed a
statistical predominance of euthyroidism in the sur-
veyed areas [93].

In addition, chronic exposure to low levels
of radiation from environmental sources has been
associated with an increased risk of hypothyroid-
ism, thyroid nodules, and thyroid cancer. In regions
polluted by radionuclides and heavy metals, indi-
viduals have shown higher rates of hypothyroidism
and other thyroid pathologies.

Uranium and thorium are the primary sourc-
es of alpha radiation, which can irradiate neighbor-
ing, closely located non-irradiated cells. This con-
tributes to an increase in intracellular energy, lead-
ing to an acceleration of metabolic processes, pri-
marily in thyroid cells, also known as thyrocytes.
It is known that in iodine-deficient, goiter-endemic
regions, uranium accumulates in the thyroid gland
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in elevated amounts. According to data, the thyroid
glands of animals from goiter-endemic areas con-
tain the highest levels of alpha-emitting nuclides
(uranium, thorium, and their decay products) —
up to 3.0 pCi/g (compared to 0.09-0.17 pCi/g in
bones). This increase in thyrocyte volume leads to
an enlargement of the thyroid gland, contributing to
the development of goiter associated with autoim-
mune thyroiditis [94].

Studies have shown that children who con-
sumed water contaminated with radionuclides,
such as uranium, thorium, and strontium, had a
significantly higher incidence of autoimmune thy-
roiditis. Among children aged 12 to 16 with goi-
ter, who consumed water contaminated with highly
toxic radionuclides, autoimmune thyroiditis was
found in 43.5 % of cases, which is 30 times more
frequent than in children who consumed water
without radionuclides (1.47 %). It was shown that
autoimmune thyroiditis was detected in all chil-
dren with thorium levels in hair above the norm.
Uranium levels above the established norm were
found in 97.1 % of the children, and thorium levels
above the norm in 26.08 % of the schoolchildren.
Among schoolchildren with uranium levels above
0.06 pg/g and thorium levels above the norm (i.e.,
0.01 pg/g), an enlargement of the thyroid gland was
found in all children, with autoimmune thyroiditis
developing in 90.9 % and 100 % of the children, re-
spectively, with uranium and thorium levels above
the norm [95].

Discussion

Thyroid disorders arise from a complex in-
terplay of endogenous and exogenous factors, with
environmental exposures being particularly influ-
ential [13]. The results of our study are consistent
with existing evidence indicating a multifactorial
influence of environmental and geochemical fac-
tors on the development and progression of thyroid
diseases [14-16; 23].The findings support the hy-
pothesis that both iodine deficiency and exposure to
environmental pollutants — such as radiation, heavy
metals (e.g., mercury, arsenic), and trace element
imbalances — play a significant role in altering thy-
roid function [17-19]. Heavy metals such as lead,
mercury, cadmium, and arsenic can accumulate in
thyroid tissue, disrupt hormone regulation, and act
as carcinogens [7-10]. In particular, cadmium dem-
onstrates a strong disruptive potential, with several
studies reporting its association with altered levels

of TSH, T3, and T4, as well as its accumulation in
the thyroid gland and its carcinogenic effect [33-36;
38-41].

Environmental exposure to Hg has also
been shown to disrupt thyroid hormone homeosta-
sis, particularly among individuals consuming fish
from contaminated waters or those with occupa-
tional exposure [47-49]. Arsenic, especially in its
inorganic and methylated forms, has demonstrated
carcinogenic potential in the thyroid gland and may
act as a cocarcinogen in genetically susceptible in-
dividuals [52; 53]. Increased Pb levels have been
associated with thyroid dysfunction and an elevated
risk of thyroid neoplasms, as confirmed in studies
on occupational exposure and patient tissue analy-
sis [54; 55]. Similarly, copper (hereinafter — Cu)
and vanadium (hereinafter — V) have been impli-
cated in thyroid carcinogenesis, with Cu influenc-
ing BRAF V600E tumor progression and vanadi-
um compounds inducing inflammatory chemokine
production in thyrocytes [56-61]. Altered concen-
trations of essential trace elements, including de-
creased selenium, magnesium, and zinc levels,
have also been observed in thyroid cancer patients,
further suggesting a role for trace element imbal-
ance in thyroid tumorigenesis [56-58].

Particulate air pollution (PM2.5, PM10) in-
creases the risk of thyroid malignancy by inducing
inflammation and oxidative stress [11; 63]. Studies
show that long-term exposure to these particles has
been linked to a higher incidence of papillary thy-
roid carcinoma, especially with a 10 pg/m? increase
in PM2.5 concentration [62—69]. Prenatal exposure
to PM2.5 and PM10 has also been associated with
elevated total T4 levels in newborns, particularly
during critical windows of pregnancy [65; 66].

Adverse technogenic factors have a predom-
inant influence on the elemental status of popula-
tions working in hazardous industries or living near
industrial enterprises, leading to maladaptation and
a reduction in the functional reserves of the popu-
lation, including due to trace element imbalances
[25]. Results have also been obtained proving the
impact of oil and gas extraction on the severity of
iodine deficiency conditions in children. It has been
noted that in regions with oil and gas industries, the
content of manganese, boron, vanadium, and sili-
con in children’s hair is much higher than in areas
with favorable conditions. These elements can act
as competitors to iodine in forming vital chemical
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bonds in the child’s body [26].

Meanwhile, pesticides and chlorinated com-
pounds further disrupt hormone synthesis, contrib-
uting to the development of carcinogenesis. Pesti-
cides, such as DDT, lindane, atrazine, and malathi-
on, disrupt thyroid hormone synthesis and function
through multiple mechanisms, including inhibiting
iodine uptake and altering thyroid gene expression,
which may lead to abnormal thyroid tissue prolifer-
ation and oncogenesis [70-77]. Additionally, nitrate
contamination in drinking water and nitrogen diox-
ide air pollution are linked to thyroid dysfunction
and increased risk of hypothyroidism and congeni-
tal thyroid disorders, likely due to their endocrine-
disrupting properties and promotion of oxidative
stress [78-82].

Radiological contamination from nuclear
accidents increases the prevalence of nodular thy-
roid disease and autoimmune thyroiditis due to the
gland’s vulnerability to ionizing radiation [67; 85;
87]. Our findings confirm the well-established sen-
sitivity of the thyroid gland to ionizing radiation, a
major environmental risk factor linked to thyroid
dysfunction and carcinogenesis [83]. Exposure to
radioactive iodine (131I), primarily from nuclear
accidents and medical applications, has been strong-
ly associated with increased incidence of papillary
thyroid carcinoma, particularly in children and
adolescents, as observed after the Chernobyl di-
saster [84-87]. Similar long-term effects have been
reported in atomic bomb survivors, highlighting a
dose-dependent increase in thyroid cancer risk with
both acute and chronic radiation exposure [88-90].
In regions affected by nuclear testing and industrial
pollution, such as Kazakhstan’s Semipalatinsk area,
chronic low-dose radiation exposure has led to sig-
nificant thyroid pathology, including diffuse goiter,
nodular formations, autoimmune thyroiditis, and a
high prevalence of thyroid hypofunction [91-93].

Elevated radionuclide levels in drinking
water correlate strongly with increased incidence of
autoimmune thyroiditis and goiter among children,
suggesting a direct link between environmental ra-
diation burden and thyroid disease prevalence [95].

In summary, these findings highlight the
complex interplay of hormonal, molecular, and
immune disruptions caused by environmental con-
taminants on thyroid health, particularly during
critical developmental periods [88; 91; 92]. For
example, prenatal exposure to pollution lowers
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neonatal thyroxine levels, with possible neurode-
velopmental effects [65; 66]. The combined effects
of endemic iodine deficiency, goitrogens, and trace
element imbalances emphasize the need to address
both nutritional and environmental factors [1; 7;
30]. Given the variability in toxicokinetics and sex-
specific responses to heavy metals, comprehensive,
multidisciplinary research and coordinated public
health strategies are essential to effectively prevent
and manage thyroid diseases related to environ-
mental exposures, ultimately protecting population
health-especially in heavily polluted and radiation-
affected areas.

Conclusion

Environmental factors, including air, soil,
and water pollutants, climate change, endocrine
disruptors, nutrients and food contaminants, and
infectious agents, can significantly impact thyroid
function. These pollutants disrupt thyroid hormone
synthesis and regulation, metabolism, leading to
conditions like hypothyroidism, hyperthyroidism,
thyroid nodules, and autoimmune thyroid diseases.
Environmental factors play a crucial role in thyroid
development and function throughout life. Howev-
er, there is insufficient understanding, especially re-
garding childhood influences and the mechanisms
of various pollutants. Future studies should focus
on the role of all environmental factors on thyroid
function starting from pregnancy, as these will
have effects throughout life. A multidisciplinary
approach, involving endocrinologists, epidemiolo-
gists, toxicologists, and public health experts, is
crucial for understanding the complex relationship
between environmental factors and thyroid disease.
These efforts will improve the prevention, early de-
tection, and management of thyroid disorders, re-
ducing their global prevalence and severity.
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KOPIIIAFAH OPTAJIAFbI KOJTAHCBHI3 ®AKTOPJIAPIBIH XAJBIK APACBIH]IA
KAJIKAHIIA BE3I TATOJIOTI'USICBIHBIH JAMY KUIJVIIT'THE 9CEPI

JI. 3. HazapoBa'’, M. A. Ma6pyk!, T. M. Aoauposa’, M. P. Caopu’, H. H. AiitambaeBa?,
H. H. Haprimbaesa?, I11. M. CeetnanoBa', A. K. Cakranos®’, b. K. CbiabikoBaZ,
I'. 7K. AxaHos!'

'«C. J1. AchenausipoB aTbiHgarsl Kazak YITTBIK METUIIMHA YHUBEPCUTETI», Ka3akcTaH, AMarsl
2«KJIC)KM» KazakcTanaplk MeuiinHa yHEUBepcHTeTI, KazakcTan, AiMarsl
*On-Mdapabu areiaaarsl Kazak Y arTeik yHuBepceuteTi, Kazakcran, AiMarsl

*Koppecnonoenm aemop

AHjaarna

Kankania 6e3 aypynapsl iIIki %&oHe CHIPTKBI (DaKTOPIIapAbIH ocepineH namuibl. Kopimaran opra MmeH
paTuaIMsIIBIK KaFIaiIapabliH e3repyl KaJlkaHIima 0e31 aypy/IapbIlHbIH Tapalybl MEH CHUIIATHIHBIH ©3repyiHe
okenemi. byn mony KopiaraH opTa ocepiHiH KaJKaHIIa Oe3/iH KYPbUIBIMBI MEH KBI3METIHE BIKIAJIbIH
KOPCETII, COHFbI FBUTBIMH KaHAJBIKTAP MEH MEXaHU3M/IEP Il CUTIATTAIbI )KOHE KOCBIMIIIA 3€PTTEY/ KAXkKET
€TEeTIH OaFbITTap/Ibl AKBIHAANTBI.

3epmmeydiy maxcamsi. Kopiaran opTagarbl KOJIAChI3 OHIIPICTIK paKkTopIap/IbIH KaJKaHIa Oe31H1H
KBI3METIHE 9CEPIH 3€PTTEUTIH FHUIBIMU JEPEKTEP/I1 TAJIIaY.

Mamepuanoap men 20icmep. 13ney PubMed, Web of Science, Scopus cbhHABI >IEKTPOHIBI
JEepPEeKKOopIapa CoUKeC TEPMUHACP MEH KUIT CO3/Iep apKbUIbI XKYPri3uiai. 3epTTeyre KopiiaraH OpTalaFsl
3USH/BI (haKTOPIIAPABIH KaJKaHIla O€31HIH MaTOJIOTHUCHIHBIH Mai1a 00TybIHA 9CEPIH 3ePTTEHTIH TYITHYCKA
OaxplIay HOTHXKEJIEP] eHI 13U,

Homuoicenep. Ayvip metannapasia (Pb, Hg, Cd, As) sxkoraphbl neHreiti KajikaHia 6€3 0ObIPbIHBIH 1aMy
KayTiH apTTeIpaasl. MyHaii-ra3 eHipiaepinie Oananap/biH Mal KypamMbIHIa Maprasell, 00p, BaHa Ui KOHE
KPEMHUII1H KOFapbl MOJIIIEP] aHBIKTANbII, OyJ1 HOATHIH CIHY1H OY3bIIl, HOJ TalIbUIBIFBIH TyFbI3aabl. Kas-
MU THPEOTPONTHIK TOPMOH JCHICHIH TOMEH/IETIN, THIIEPTUPEO3IbIH JaMybIHA BIKITAN eTei. Pangnarusara
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ylublparaH aiiMakrapaa (Mbicanbl, YepHoObu1b, Cemeil) KaJiKaHIa 6e3 TYHiIHAepiHiH KoHe ay TOMMMYH/IBIK
TUPEOUANTTIH )KULIIT1 )KOFaphl. ¥ cak KarThl Oemmekrep (PM2.5, PM10) kankaHiia 6e3 0ObIpIHBIH KayTliH
apTTBIPAJIbI, )1 XKYKTI OleNep/IiH ayaHbIH JJACTaHybIHA YIIBIPAY bl )KaHa TyFaH HopecTenepae T4 neHreiinin
e3repyiHe okesneni. OpraHuKanblK jkoHe OeHOopraHuKajbIK JIACTAFBIITApP KAJKAHIIA 03 TOPMOHJAPbIHbIH
TY3UTyiH Oy3bIH, OOBIp 1aMybIH KO3/bIPAJIbL.

Kopbimbinovl. DKONOTUANBIK J1acTayllbliap, OHBIH 1MIIHAE ayblp MeTajjaap, paJualUsHbIH dcepi,
OHEPKACINTIK KAJABIKTAp MEH JacTayllbulap, SHIOKPUHAIK KYHEHIH JKYMBICBIHA 9CEp €TETIH XMMUSIBIK
3aTTap KaJkaHila Oe3iHiH aypyJapbIHbIH Maiia 601yl MEH JaMyblHa alTapiIbIKTal peil aTKapabl.

Tyiiin co3dep: Kanxanwa 6e3iniy OUCHYHKYUACHL, IHOOKPUHOT 3AKLIMOAYUbLIAD, KOPULARAH Opmda
acepi.

BJIUSHUE HEBJIATONPUSTHBIX ®PAKTOPOB OKPYKAIOIIEN CPEJIbl HA YACTOTY
BO3HUKHOBEHMS NATOJIOT MU IIIUTOBUIHOM KEJIE3bI CPEJIA HACEJEHUS

JI. 3. HazapoBa', M. A. Mao6pyk', T. M. A6auposa’, M. P. Ca6pu’, H. H. AiitambaeBa?,
H. H. Hapsim6aea?, I11. M. Cetiianona', A. K. Cakranos?’, B. K. CbiabikoBa’,
I. 7K. Axanos!
' «Kazaxckuii HanmonanbHbiii MeaunuHckuil yausepeutet um. C. /1. Achenauspoay,
Kazaxcran, AiaMarel
?Kazaxcranckuit Memuiuuckuit yausepeureT « BIIIO3y, Kazaxcran, Anmars
3Kazaxckuii HalMOHANBHBIN yHUBEpcUTET UM. Allb-Dapabu, Kazaxcran, AinMarsl
*Koppecnonoupyrowuii agmop

AHHOTALUSA

3a0oseBaHus LIMTOBUIHOM >KeJIe3bl BOBHUKAIOT KaK M3-3a BHYTPEHHMX, TaK U M3-3a BHEIIHUX (ak-
TOPOB. M3MeHsoIuecs 3K0JI0rHuecKre U paJilalliOHHbIE YCIOBUS CIIOCOOCTBYIOT POCTY paclpoCTpaHeH-
HOCTH M M3MEHEHUIO Xapakrepa 3a00jeBaHUN IIUTOBUIHOM keie3bl. B aToM 0030pe mpeacTaBieHsl co-
BPEMEHHBIE JIaHHBIE O TOM, KaK BHEIIHHE BO3ICHCTBHS BIMAIOT HA CTPYKTYPY U (PYHKIUIO IIUTOBUIHOM
KeJIe3bl, BKIIKOUasi HeJJaBHUE OTKPBITHUS, MEXaHU3MbI M 001aCTH, TpeOyIoIMe AaTbHEHIIINX UCCIeI0OBaHUH.

Llenv uccneoosanusn. Ananu3 HayuyHbIX HCTOUHUKOB, KOTOPBIE pACCMATPUBAIOT BIMSHUE HEOIAronpu-
ATHBIX IIPOU3BOJICTBEHHBIX (PaKTOPOB OKpYXKAIOIEH cpeibl Ha (PyHKIIMOHMPOBAHUE IIUTOBUIAHOM Kee3bl.

Mamepuanst u memoowl. llouck wucciaenoBaHuil ObT MPOBEAEH B IIEKTPOHHBIX 0a3ax MaHHBIX
PubMed, Web of Science u Scopus ¢ UCIonb30BaHHEM COOTBETCTBYIOIUX TEPMHUHOB U KIIFOUEBBIX CIIOB.
BxttoueHbl TOJIBKO OpUTHMHAIBHBIE HAOMIONATEIbHBIC HUCCIIEOBAHUS, N3yUalOIie BO3IEHCTBHE BPEIHBIX
(akTOpOB OKpyXkarolei cpesibl Ha BOSHUKHOBEHHE MaTOJIOI M IIUTOBUHOM JKEJIe3bl.

Pesynemamur. Beicokue ypoBHM Tskénbix MetamuioB (Pb, Hg, Cd, As) cBd3aHbI ¢ OBBILIEHHBIM pH-
CKOM paka LIMTOBHUJIHOM *keJe3bl. B HedTera3oBbIX peruoHax y JeTeil BbIABISETCS MOBBIIIEHHOE COAEp-
KaHWe Maprasua, 0opa, BaHaJUs U KPEMHHUS B BOJIOCAX, UTO HApYyIIAeT YCBOEGHHUE H0/1a M BBI3bIBAET HOMO-
nepuuut. Kagmuii cHUKaeT ypoBEeHb TUPEOTPOITHOTO FOPMOHA, CLIOCOOCTBYS Pa3BUTHIO runepTHpeosa. B
paifoHax, MOJBEPrIIUXCs paJIuallMOHHOMY BO3IeHCTBUIO (Hanpumep, YepHoObuis, Cemeit), yaiie HaOo-
JIal0TCs y3710Bble 00pa30BaHUs U AyTOMMMYHHBIN TUpeouuT. Menkue TBepaslie yactulsl (PM2.5, PM10)
MOBBIIIAIOT PUCK paKa LIUTOBUIHON JKeJie3bl, a BO3JICHCTBHE 3arpsi3HEHHOTO BO3/yXa BO BpeMsi OepeMeH-
HOCTH U3MEHSIET ypoBeHb T4 y HOBOPOXKIAEHHBIX.

Bv1600b1. Dxonoruyeckue 3arpsa3HUTENN, BKIIOYast TSHKEIbIE METalIbl, BO3ACHCTBHE paualiuy, Ipo-
MBILIUIEHHBIE OTXO/IbI M 3arPSA3HUTENN, XUMUYECKHE BEeILIECTBA, HAPYIIAIOLUe padOTy SHAOKPHUHHOI cucTe-
MBI, UTPAIOT 3HAYUTENIbHYIO POJIb B BOSHUKHOBEHUU U IPOTrPECCUPOBAHUM 3a00I€BaHUI IIUTOBUHOM HKe-
ne3bl. PocT XpoHHueckux 3a00€BaHUi, B TOM YHUCIIE TATOJIOTUI IIUTOBUAHOM KeJe3bl, CIIy>KUT MapKepOM
JKOJIOTMYECKOI0 3arpsi3HEHMUS.

Knrwueswvie cnosa: oucghynkyus wumouoHoll jcenesvl, IHOOKPUHHBIE PAPYULUMETU, B030elicmeue
OKpy#carouell cpeovl.
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ABTOPJTAPIA APHAJITAH AKITAPAT

«TEOPUSLJIIBIK "KOHE KJIWHUKAJBIK MEJIULIAHAHBIH
O3EKTI MOCEJEJEPI» )KYPHAJIBIHA YCBIHBLJIATBIH
KOJI’KA3BAJIAPFA KOUBIIATBIH TAJTAIITAP

«TeopusuTBbIK KaHE KIIMHUKAJIBIK MEIMIIMHAHBIH 03€KTi MaCEIIeNepi» )KypHabl — TYITHYCKA 3€PTTEYJICpAiH HOTHKEIepiH,
oebu mIonmynapAbl, KIMHUKAIBIK MEIMIMHA MEH KOFaMbIK JICHCAyJBIKKA KaThICTBI TOXKIpHUOCNCH allbIHFaH >Karaaiiapibl
KAPHUATAUTHIH pelieH3MsUIaHFaH KOIICaJIalbl FUIBIMU-TOKIpHOeiK sxypHai. KoimkazoaaapaslH aBTopiaaphl )KoHE 0achlIBIMHBIH
HETI3rl OKBIPMaH ayJMTOPHACHI JEHCAYNIbIK CaKTay MaMaHAapbl, IPAKTUK Jlopirepiep, FhUIBIMU OpTalbIKTapAblH (OynaH opi
— FO), reutbiMu-3eprrey nHCTUTYTTaphIHBIH (OynaH api — F3U) kei3merkepiepi xoHe Kazakcrannan, TM/] ennepiHeH jkoHe
QJIBIC ILETENIEP/ICH KOFaphl KaHE JKOFaphl OKY OpHBIHAH KeiiHri OinimM Gepy yitbiMbIHbIH (OyaaH opi — XKOKOKBY) nenaror
KbI3METKepIiepi, MeIUIHA )KIHE KOFaM/JIBIK JICHCAYJIBIK CallaChIHAAFbl JOKTOPAHTTAp MEH MaruCTpaHTTap OOJBIN TaObUIAIbL.

Ocp! Tananrapasl «Kasakcran-Pecelt menuunHansik yHusepeureti» MEBBM (opi kapait — Yausepcurer) MEMCT
7.89-2005 «TynHycKanap MoTiH/AIK aBTOPJIBIK JKoHE Oactia 60JibIn Tadbu1a 161, JKas! Tananrtapy MemMiIeKeTapaiblK CTaHJapThIHA
coiikec, connaii-ak MEMCT 7.5-98 «XKypnannap, *KuHaKTap, akmaparTelk OacbuibiMaap. JKapusuiaHaTbIH MaTeprasIap by
Gacna pecimpaenyi» OOWBIHIIA MaKalauapabl peciMzaey OoiiblHIIa 0azanblK Oacna craHmapTbiHa coiikec skone MEMCT 7.1-
2003 «bubnumorpadusuibik jxa3zda. bubnuorpadusuislk cunarrama. XKamimsl Tananrap MEH KypacThIpy epekelsiepi» CTaHaaprTay,
MeTposorust xoHe ceprudukarray xeHinzeri Memuekerapaiblk Kenec kaObuimaran »xeke OuOmuorpadusuiblk Tizimuep
OotipHIIa 93ipIei. Ockl TamanTapbl )Kacay Ke3iHJe Ka3aKCTaHIbIK notiekce3 Oazaceiaaa (Oynan opi — KaszJlb), Russian Science
Index (RSI), Scopus >xoHe Oacka aa XaJiblKapaiblK AepeKkTep Oa3ajapblHAa WHAEKCTENTEH LIAFbIH JKEPruUIiKTI OachuIbIMHAH
peciyOnuKaibIK ail CalbIHFBI FBUIBIMU — TOKIPHOEIIK JKypHAJIFa AEHIHT] JKOJIIAaH COTTI OTKEH XaJbIKapalblK KypHaJIapbIH
TOXIpuOeci e nagananbuibl. « TeoprsUIBIK )KOHE KIIMHUKAJIBIK MEIMIIMHAHBIH 03€KT1 MaCeeNepi» Ky pHAIbIHBIH PEAAKIUSCHI
KOJDKa30a aBTOPJIApBIHBIH OCHI TajlalnTapAbl KaTaH CakTaybl )KypHAJIBIH CallaChblH JKOHE OHBIH OTAHJBIK JKOHE MICTEIJIIK
3epTTeyLIIepAIH IOHEeKCO3AepiH eayip apTThIpyFa KOMEKTEeCe i IeT YMITTEeHE].

Ocpbl Tajanrapra cdlikec KeJMeUTiH KOka30aJaapabl sKypHAJ pelaKUUsiChbl KapaMaiibl.

Heri3ri TakpIpbIITHIK OAFBIT — MEIHIIMHA KOHE MEIUIIUHAIIBIK, OLITIM.

«TeopusuTbIK KoHE KIMHHUKAJIBIK MEIUIMHAHBIH ©3€KTI Macenenepi» xypHaibl 2012 xpuinaH OacTamn IIbIFapbuIajIbl
xoHe Kaszakcran PecryOnmkacel AKmapar >koHE KOFaMJIBIK JJaMy MUHHCTPIITiHIH AKmapar KOMHUTETiHIE Tipkenui (Tipkey
Typaisl Kyamik 29.12.2011 . Ne 12178-x (6acTarikel), Kaira Tipkey Typajbl Kyaiik (kaiita ecernke airy) Ne KZ18VPY00058972
11.11.2022 x.).

JKypHan sxapusiiaHbIMIap/IbIH Keleci TypliepiH KaObuiaanpl:

- IOJTy MaKajlajaapsbl;

- FBUIBIMHU MaKaJiasap;

- KIIMHUKAJIBIK JKaFganiap.

Kypnan MbiHanail 6esiMaepaeH Typajbl:

Oedu moJryaap

* baranay

* 3eprrey

* MlHCTpyMEHTaI 1B

* Kyiten

TynHycka MaxKaJiaJjap

* DKCIIEPUMEHTTIK )KHE TEOPHUSUIBIK METUINHA

* KIIMHUKaJIBIK MeTUIIMHA

» KoraMIbIK IeHCayIIbIK CaKTay

o MenuInHaIbIK O1TiM

Kuannukajablk :xarnaii

BachUTBIMHBIH JKULTIN — TOKCAH caiibiH 1 per.



MAKAJIA BEPY

Maxkamamap (.doc / .docx) smekTpoHABIK (opmarTa KypHad caiTel apkbutel kazrosmedjournal.krmu.edu.kz.
KaObUIIaHa IbI.

Y CHIHBITATBIH MaTepHall TYIHYCKa, OYPBIH KapusiaHOaraH ykoHe Oacka Oacma 0GachUTBIMIAPBIHIA KapalaMaybl THIC.
Komxka3ba ka3ak, OpbIC >KOHE aFbUIIIBIH TUINEpiHAE YCHIHBUTYBI MYMKiH. MakajamapIblH MOTIHI IUTaruar TMeH OJUIeTCi3
Kemripin aiy OoifpIHIIA TeKcepineni. Makana jka3y Ke3iHze maiaanaHbUIaTeIH MaTepruaiap, akmapar meH AepeKTep Ko3nepine
cinremenepi KepceTe OTBIPHII, THICTI TYPAE peciMaenyTe THiC.

Kypranna >xapusiiay YIIiH peakIusFa TYCKeH FRUTBIMU MaKajajap OipiHIIi Ke3eKTe TeXHUKABIK capanTaMaaad oTe/i
KOHE «AHTHIUIArMaT XyHecinae Tekcepineni. MoTiHHIH ©31HAIK epeKmeniri kem aerenne 75 % 0omysl kepek. TYIMHYCKaIbIK
MOTIHHIH ©31H/IIK JOWeKCO31HEH, TOHEeKCO3IHEH KOHE TYITHYCKAIBIK ePeKIIeITiHeH TYpaIbl.

Kem nerenne 75 % TYIMHYCKaJIBIK €pEKIIEINIri 6ap MOTIHAEp IUIATHaT IIEeH KOCBHIKCHI3 KOIIIpil aryblHa TEKCepiIesi.

[InaruaTThl XKachIpyFa, COHIal-aK epeKTep i OypMaayra OarbITTaIFaH TeXHUKaJIBIK MAHUITYIIS A1 Ib Ak 1aTaHyFa
KO Oepinmmeiini.

XKacanmger naTeiekt KypanmapeiH (ChatGPT sxone T.0.) maiimanmany Ke3iHAe aBTOpiap YCHIHBUIFAH MaTepHaJIbIH
IYPBICTBIFBIHA KO3 KETKIi3iN, MaKaJaHBIH THICTI KYPBUIBIMABIK OOTIMIHIOE OmicTeMe CHIIaTTaMachIHAA OCHI Kypamapisl
naianany Aopekeci MEH HBICAHBIH KopceTyl Kepek. JKypHaIIblH pemakIHsAChl )KacaH/Ibl HHTEIUISKT KypaJllapblH HaiiianaHa
OTBIPHITI, MaKaja a3yJa aBTOPIBIK JepOeCTIKTIH JKETKUTIKCI3IIr aHBIKTaIFaH Ke3/e KeJil TyCKeH KoJbkaz0aHbl KaObUigaMay
KYKBIFBIH 631HE KaJIIBIPAIbL.

Pemakumsra TyckeH OapiblK KopKa3zdamap peleH3eHTKe aBTOPIBIH JepeKTepi Oenrici3, ajd aBTopiiapra PeleH3eHTTIH
nepekTepi Oenriciz 6omaThH Koc KachIpeiH perieH3usuiay (double-blind review) mporecinen etexi. Penensusiay pereH3eHT
TIeH JKypHAJI pelakIusachl KaOBUIIANTHIH memiMaepre (mpichikTayra JKommayra) OaifylaHBICTBI MaKajla TYCKEH COTTeH OacTtarl
opTa ecernmeH 2-3 anTa immiaae, Oipak 2 aiiaH acrmalTBHIH Mep3iM/Ie )Ky3ere achIphlIa bl.

JKypHanIblH pemakIMsAChl CTaTHCTHKAIBIK OHICYIIH camachl Typaibl CypakTap TybIHIAFaH jKarjaiiia ecemreyiep
KYPTI3UITeH 0acTanKpl JepeKKOPIBl CypaTyFa KYKbUIbl. Peraknus COHbIMEH KaTap MaKaJaHBIH MaFbIHACBIH OypMaiaMaiThIH
MOTIHTe PEaKTOPIBIK ©3TrepicTep €HTi3y KYKBIFBIH 031HE KaJIbIpaIbl.

Kapusmayra KaObUTIaHFaH MaKasla Ky pHAJIbIH )KaKbIH HeMece KeHiHT1 CaHbIH 1A KapusiTaHaapl. Op Makaia yuria DOI
(0OBeKTIHIH CaHIBIK HACHTH(UKATOPHI) TaFabIHAATA Rl MaKkasa *KypHaJIbIH CAalThIH/IA allIBIK TYPIE JKaprsuIaHaIbl.

MakaJIaHbl TEXHUKAJBIK pecivaeyre KOibLIaThIH TaJanTap

TymHycKa MakagaHbIH Kopkaz0ackHbIH keiemi 2000-3000 cesneH Typysl Kepek, OHBIH iMiHAe TYHiHAeMe, PH3aIIbIIbIK
oinmipy, repexke3s Tizimi, Kecre sxoHe cpzbanap oK. TymHycka MakamagapablH Iepekkesaepiniy Tizimi 15-30 cinteMeni KaMTybl
KepeK.

Onebu moxy 5000 ce3nen Typysl mymkiH. Llomymap ymrin cinremenep cansl 100-Te meifid KeTyi MyMKiH.

KnmaukansIk sxaFqaiiaa TyiiHaeMe MeH ogeoueTTep TiziMiH Kocnarannaa, 2000 cesre neifin 60ysl MyMKiH. One0uerTep
Tizimi keMminzge 10 sxoHe 20 TepeKKe3aeH acnaybl Kepek.

Koudepenmus ecenrtepi, Kpickamra xabapiamaiap oHe Kitam momyiaapsl 1500 ce3meH acmaybl Kepek. TymHYCKa
MaKajalapAblH KoDKa3z0amapblHOa Kejeci Oemimumep OOMysl Kepek: «AHOATHa», «Kipicmey, «dIicTep MeH MaTepHaigapy,
CHOTIDKEIEPY, «TANIKBLUIAY», «IePEKKO3Iep Ti3iMix».

o Komxkaz6a motini Times New Roman kapmiMen, kerib — 12, K01 apackIHIAFs! apajiblk — 1, ab3am — 1,25.

o BarbITHI KiTamma (mopTpeT) OapIbIK JKaFbIHAH MIEeTTepi 2,5 CM.

e Kecte xoHe cyperTep (WDIIOCTpanusiap, rpadukrep, horocyperrep), COHAai-aK oJapra Ka3ylap HEeri3ri MOTIHMEH
Oip ¢aitnma xibepineni. Kectenin araybl eHi OOWBIHIIA KECTEHIH YCTiHE, all CypeTTEep/iH aTraybl CypeTTiH aCTHIHFHI JKaFrbIHIIA
opTaceiHIa opHanacaasl. CyperTepi oprackiHa, all KecTeJepAi ad3archI3 eHi OoifpHIIa Typanay. Eckepriene kectenep MeH
CYpETTepAiH Ke3IepiH KopceTy KakeT. EckepTynep KeCcTeHiH HeMece CypeTTiH acThIHa OepinreH. Makana MOTIHIHIE KecTenep
MEH CypeTTepre ciiteme jkacay Kepek. MoTiHAeri KbICKapTylap «Cyp.» KoHE «Ke.» AeH KbICKapTyJap KyNTalIMaiusl, ce3li
TOJIBIFBIMEH TEPy Kepek.

MakasiaHbIH KYPBUIBIMABIK 3J1eMeHTTepi
1. OM0e6an oHABIK KikTey Koabl (OynaH opi — OOXK) OipiHIII KOIIBIH COJ )KaFBIHAH KapThLIAil KallbIH KapimnmneH, 12
IIT YCHIHBUTYHI THiC. OOXK aHBIKTaMaNBIFBIH MBIHA KepIeH Kope anacki3: http:/ / teacode.com/online/udc/.
2. Keneci xomma cox jkakTa FBUIBIMHA-TEXHHUKAJIBIK aKMapaTTelH MemJilekeTapajblK pyopukaropbl (Oyman opi —
FTAMP) xapteunaii kaneiH KapinmeH, 12 ot kepcerineni. FTAMP — omGe0an TakpIpBINTHIK KAMTYBI 0ap HepapXHUsIIBIK KIKTEY
xyteci. FTAMP aHpIKTaManbIFsIMEH MBIHA KEepICH TaHBICYFa Oomansl: https://grnti.ru/.


https://grnti.ru/

3. MakaJjianbIH aTaybl MYMKIHAITHIIE KbICKa, OIpaK Ma3MYHBIH JIJI KOPCETETiH aKlapTarThl 00iybl Kepek. Cypayibl
ceiyiemJiep TYPiHAET1, COHIal-aK MaFbIHACBIH €KIYINThI OKyFa OOJaThIH aTaynapAaH ayjlak 0oy kepek. MakajaHblH aTayblH/a
JKOHE aHHOTAIIMsA1a KbICKapTy/1ap bl (a00peBuaTypaHbl) KOJIIaHyFa pyKcar eTiimMei i. MoTiHae cTaHaapTThl a00peBHaTypaiapIsl
(abOpeBuarypanap/sl) KoJgaHyFa pyKcar etiieni. AOOpeBuarypa CHri31IeTIH TOJBIK TSPMUH MOTIHIC OChI a0OpEeBUATYpaHBIH
OipiHII KOJAaHBLIYbIHAH OYPBIH 00ybl Kepek. MakamaHslH araysl 3 Tine yebiHbutazp! (Times New Roman, sxapThiiaii Kajablig
Kapin, 06ac opinTepMmeH, Kerib — 12 nrt., Typaiay — opracbiHa Kapaii). FTAMP MeH makaina araybIHBIH apachkiHIa 0ip 00C %o
0OJTyBI KepeK.

4. ABTOpJIAPIBIH TEri MeH aThI-sKkOHi O0ip 0oc xonaan kerin Times New Roman, 12 nit xapThuiaii KajablH KapirnieH,
opTachiHa Kapail Typajanysl kepek. KoppecrnonmeHt aBrop (*) OenriciMeH epeKIineeHe .

*Koppecnondenm asmop — XypHaJAbIH PEAaKIUICHIMEH OaiiiaHbIC IICH Kepi OaiIaHbICKa JKayarThl aBTOPJIAPIBIH Oipi.

5. JKymbIc opHBI, e, Kaaa (Times New Roman, 12 0., Typanay — opracbiHa Kapaii). ABTOpiapra KarbICThI OapIbIK
YHBIMIAp/bIH, eNIepiH KoHe KajajaplblH TOJNBIK araybl. Op aBTOPIbIH ©31HIH YHBIMBIMEH OaiaHBIChl KOFAPFbl PETHCTP
KOMETIMEH KY3ere achlpblia/ibl, TOMEHJIE KOPCETIIreH ICH:

Ynei

MAKAJIAHBIH ATAYbBI
. H. Maxan6erkyaoBa'?’, I. Anak !, M. B. XomsikoBaZ, A. H. J/laypenoexoBaZ,
®@. K. Kongacosa’
'«C. [. Achenausipos arsinnarbl Kazak ynTTeik MegunnHa yausepeuteti» KEAK
Kazakcran, Anmarsl
2 «Kazakcran-Peceit MemunuHaNBIK yauBepcuTeTi», MEBBM, Kaszakcran, Anmmarsr
* Koppecnonoenm agmop

Anjgarna

** ymakananviy amaysl, agmopnap mypanl Oepekmep, ajoamnd,, myuin co30ep

3 minde YcolHbLIYbl Muic

6. «KAHHOTAIUSA», «AHAAaTHA», «Abstracty. AHnarma — OyT FRUIBIME JKapHsJIaHBIMHBIH KbICKaIla, Oipak COHBIMCH
Oipre akmaparThIK Ma3MYHBI. AHIATIaga 3epTTEYHiH MaKCaThl, OliCTEeMeci, MaHBI3IBUIBIFEI MCH HOTHKEIepi KepceTiryi
kepek. Agnarna 100 ce3nen kem OGomMaysl Tic xoHe 300 ce3neH acnaybl kepek. Pemaknms Kaket OonFaH karmaraa AHIarmna
MOTIHIH TY3€Ty KYKBbIFBIH ©31HE KaJIAbIpa/bl. AHHOTAIMSHBIH aFbUIIBIH TUTIHAET]T HYCKACBhIH TAKbIPBIIIIEH KYpacThIpFaH Ke3zie
Oypmarnanyznbel OoNIbIpMay YIIIH KSCiOM aynapMallbIHBIH KOMETiH Naianany YChbIHbIUIaIbl. AHAATNA 3 TUIAE YCHIHBITYBI KepeK
(Times New Roman, 12 nt., Typanay — eHi OOWBIHINA; TAKBIPBIIITHIH aTaybl — OPTACHIHIA).

7. Aunarnara «Knrouesote crosayn, «Tyitin ce3depy, «Keywords) araybsl KOWBIIAIbL, OaH KSHiH 3epTTEy OaphICHIHIA
3epTTeNeTiH mpodiieManapasl KepceTeTin 4-6 TyWiH ce3 Koibuiaael. TyiiH ce3mep ymiH Index Medicus (www.pubmed.com)
KOJIJAaHBUIATBIH MEIWIMHANBIK TaKbIpbiTap Tizimiageri Tepmuaaepai (MeSH, Medical Subject Headings) komnanran xeH
(Times New Roman, 12 nt., Typanay — eHi OOWbIHIIA).

8. Bip 6oc oicon apkuvlivl MAKANAHBIY He2i32i MIMIHI Keleci KYpbllbIMMeH:

Kipicme. BexiMzae 3eprrey >KyprisymiH aifblIapTTapbl HAKThl TY)KBIPHIMJAIFAaH: MOCEJCHIH MOHI JXKOHE OHBIH
MaHBI3/IUIBIFbl KOPCETUITeH. ABTOPIIAP OKBIPMAH/IbI 3€PTTEIETIH MOCEIEMEH TaHBICTBIPYBI KEPEK, OCHI TAKBIPHIIT OOMBIHIIA HE
OeNTiTl eKeHiH KBICKAIlla CHIIATTayhbl, 0acKa aBTOpIJIAp JKYPTI3reH JKYMBICTApIbl aTall oTyi Kepek, erep Oap Ooiica, aiIbIHFBI
3epTTeyNepiH KeMIITIKTepiH KOpCceTyi SFHU OKbIPMaHFa 3€pTTey XKYPrisy KaKeTTUIriH panengey. Ockl TaKkbIpbin OOMbBIHIIA
KapHsIaHFaH OapIIbIK )KyMbICTap/bl Kepcere OepMeit onapIblH IITiHET] €H MaHbI3IbUIAPBIH TEK TaKBIPHIITKA KaTHICTHICHIH aTarl
OTY KETKUIIKTI. 3epTTeNeTiH TaKbIpbIll OOMBIHIIA OTAaH/BIK KaHa €MeC, COHBIMEH KaTap IIETeNIIK 3epTTeyiepre jae cinireme
’Kacay YCHIHBUIA/IbI.

BenimMHIH COHBIHAA 3€pPTTEYAiH MakKcaThl TY)KbIpbIMIanaasl. MyH/ia MakcaTka *eTy YINiH KOWBUIFAaH MIHIETTep e
KesTipinreH. MakcaT oKbpIpMaH HEHi, Kai azam/ia »KoHe KaHaail o/1ic apKbUIbl 3epTTey JKOCTIapJIaHFaHbl TYPabl TOJIBIK TYCIHIKKE
re OoNaTeIHIAW eTill TYKBIpEIMIaNansl. by Oemimre OymaH opi jKYMBICTa YCHIHBUIATHIH JCPEKTEP/i, HOTIDKENEpIi HeMece

KOPBITBIHJABUIAP/IbI KOCIIAY KEPCK.




Iicrepi. bemimae 6acTankel 3epTTEy XarTaMachbliHa COMKEC KO0aHBI JKOCTIapiiay Ke3CHIH/C KOMIaHbLIYbI KEPEK diCTep
raHa 00J1ybI KepeK. 3epTTey OapbhIChIH 1A KOJIIAaHy KaKETTUIIN TybIHAaFaH KOChIMIIA oaicTep « HoTrkenepai Taiakeiiay» Oesiminge
YCBIHBUTYBI KepeK. besiM OKbIpMaH OChI 3epTTEY/IH diCHAMAIIBIK apPTHIKIIBUIBIKTAPbl MEH KeMIIUTIKTEpiH 03 OeTiHie Oaraar
KaHa KoliMaii, KaykeT OOJIFaH ar/iai/1a OHbl KaiiTajai anarelHaail eTin )ka3bllybl Kepek. berime keneci TapMakTap/IblH HaKThl
CHUIIATTAaMAaChIH YChIHY YCHIHBIIA b (0JIap/Ibl JKeKe Oeltimepre 06y MIHIETTI eMec): 3epTTey Typi; 3epTTeyre KaTbICyIIbLIapbl
TaHJIay 9JIiCl; OJIIICY dICTEMEC]; ICPEKTEP/Il YChIHY KOHE OHICY 9IICTEpPi; STHKAIBIK IPHHIIUITEP.

Temenie 0i3 3epTTey TYpJaepiH Tizimaeiimis:

1) 3eprrey Typi. by Genimje ypri3ijietin 3eprTey Typi HaKThl KOpCEeTiIreH (9eduerrepre Moy, o0cepBaltsIbIK,
9KCIIEPUMEHTTIK %koHe T.0.).

2) 3eprreyre KaThICYLIBUIAPIABI IpIKTEY TocUIl. By Oesimae mamueHTTEpaiH HeMece 3epTXaHANbIK JKaHyapiapablH
Oakpliaylap MEH JKCIIEPUMEHTTEp YIIIH Kajall TaHIaJFaHbl HAaKThl KepceTuiemi. 3epTreyre oleyeTTi KaTbICyIIbLIapbl
KOCy JKOHE OJIaH ILbIFapy KpUTepuisiepi OenriieHeni. 3epTTeyre KaTbICylIbUIApAbl IPIKTEY JKYPri3lIeTiH JKOHE allbIHFaH
HOTHOKEJIEP SKCTPAITOJISIIMSIIAHATBIH JKAIIbI )KUBIHTBIKTBI KOPCETY YChIHBUIAABL. 3€PTTEY/IE HOCUIIIK HEMeCe STHUKAIIBIK TOITHI
KOJIJIaHFaH Ke3Jie, Kajail OarajaHFaHbIH XoHEe OeplireH KyObUIMalibl KOJNJAaHY/IbIH KaHIail MOHI 0ap eKeHiH TYCIHAIpY Kepek.
OO0cepBanUsIIbIK 3€PTTEYICPIHAC IpIKTeMe KYPY 9IICiH (KapamaibiM Ke3AeHCOK, CTpaTH(UKaIIMsUIaHFaH, KYHE, KIacTepiik,
KOIl CaThUIbI XoHE T.0.) KOPCETill, 3epTTeyre KaThICyIIbUIAP/bIH HAKThI CaHBIH KOCY/IbI JIQJIENACYi KepeK. DKCIepUMEHTTep e
3epTTeyre KarTbICylIbUIApP/bIH PaHIOMH3ALUsI MPOLEypaChIHbIH OONybIH HeMece OOoJMayblH KepceTy Kepek. Panmomu3zarius
NPOLIEyPAChIHBIH CHUIIATTAMAChIH YChIHY KakeT. COHBIMEH KaTap, Kachlpy MPOLEAYypPachl JKYPri3UIr€HIH KOpCeTy Kepek.
CraTiCcTHKANIBIK TUIIOTE3a]aplibl TEKCepy YILIIH €H a3 KaKeTTI IpIKTey KeJIEMIH ecelTey HeMece Heri3ri ecemrteyiep YIIiH
CTaTHCTHKAJIBIK KyaTThl PETPOCIIEKTUBTI €CeNTey KYINTalla/Ibl.

3) Ommey xyprizy omicremeci. benrimi Oip mapameTpriepii eJIICYdiH, ACPEKTEPAl KUHAYABIH, EMIIK HeMece
JIMarHOCTUKAJIBIK apaliacyiap/bl KYpri3yliH OapiblK npolenypaiapbl YChIHBUIFAH CHIIATTaMara CoKec 3epTTey/l KaiTasiayra
OosaThIHAAN TOJIBIK CHIATTalybl Kepek. Kaxer 0Oosica, Ci3 KOJAAHBUIATHIH OICTIH TOJBIK CHIIATTAMAChIHA CLITEME jKacait
anace3. Erep 3eprreyini OYypbIH CHIATTAJIFAH OMICTIH O31HIIK MOAM(HUKALMACHIH KOJIJAHCA HEMECE KAHACBHIH YCHIHCA, OHIA
KOJIIAaHBUIAThIH MOJM(UKALMSHBIH HEMece YCHIHBUIFAH OJICTIH KbICKAIlld CHIIATTAMachl, COHJAi-aK jKallbl KaObUIIaHFaH
omicTepi KOIIaHyFa KapChl AaJ1elT KenTipiiayi kepek. OChl 3epTTeyae KOIIaHbUIATBIH JOPLTIK 3aTTapAbIH, XUMHUSUIBIK 3aTTapbIH
araynapsbl, 03ajJapbl )KOHE MPEMapaTThl CHII3y TACUIACP] KOPCETiIe .

4) lepekTepai YChIHY XXoHE OHIey Tocinaepi. by ki 6esiM keOiHece Ka3aKCTaHIbIK FalbIMIAPAbIH KYMBICTAPbIH
HIeTeIJIe XKapHsiayian 0ac TapTyablH Heri3ri ce6e6i Ooubin TadbuIansl. [laiiiananbuirad JepekTepal OHIey dICTepiH CUIaTTay
OacTarkpl JiepeKTepre OKbIPMaH KOJI JKETKi3e alaThblH aJbIHFaH HOTIDKENep/i TeKcepe allaThIHAANH TONBIK OONIybl Kepek.
KypHaniblH peakuuscbl KYMOH/I KarIaiaap/ia YChIHbUIFAH HOTHIKENIEP/l TeKCepy YILIIH Makaja aBTopJapblHaH 0acTarKsl
JiepeKTepal cypaybl MyMKiH. HoTmkenep/i THICTI KarelikTep MeH Oenrici3ik KepceTKimTepiMeH (CeHIMAUIIK apalbIKTapbl)
YCbIHY YCbIHBUIa/bl. CTaTUCTHKANBIK SJIICTEp/Ii CHIATTay Ke3iHAe OeTTepAl MIHIETTI Typ/Ae KOpPCETe OTHIPbIN, HYCKAYIbIKTAp
MCH aHbIKTaMaJIbIKTapra ciiremerep 0epiryi Kepek.

5) Drukanbik npuHImnTep. Erep makanana agamibl 9KCIIEpUMEHTTEY CHIIaTTamach! 0osca, Oyt nporeaypa XenbCHHKA
neknapanusiceia (1975) sxayamn OepeTiH dTHKaIbIK KOMUTCTTIH CTaHAAPTTAPbIHA COMKEC KEJACTIHIITIH JKOHE OJlaH KeHIHT1 KalTa
Kapayzbl kepcety Kaxer. [lanmeHTTepiiH Teri MeH aTbl-)KOHIH, aypy TapUXbIHBIH HOMIpIIEpiH arayFa OoJmMaii/ipl, ocipece MaKasia
WIUTIOCTpalMsUIapMeH Hemece (hoTocyperTepMeH Oipre jkypce. 3epTreyle 3epTXaHalblK JKaHyapiapbl NaifajaHraH Kesle
MeKeMele KaObLIIaHFaH epexkesiepre, 3¢pTTey JKOHIHICTI YITTHIK KCHECTIH YChIHBIMIAPhIHA HEMECE KOJIIaHBICTAFbl 3aHHAMAFa
ColiKeC yKaHyapJapblH TYPl MEH CaHbIH, OJIap/ibl KAHCHI3IaHIBIPY MEH OJTIPY/IH KOJIIaHbLUIFAH d/IiCTEPIH KOPCETY KAKET.

Horu:kenep. benim Tek 3epTTeyliH HEri3ri HOTHXKEIEPIH KepceTyre apHairaH. Ockl 3epTTey OapbIChIHIA allbIHFaH
HOTHOKeJlep 0acKka aBTOpIIap/IbIH YKCAC 3ePTTEYNIEPiHIH HOTHIKEIEPIMEH CaJIBICTBIPBIIMAIbI )KOHE TaJIKbIIIAHOAM /IBI.

Hotmxkenep MoTiHIE, KeCTEIEPE KIHE Chi30aapaa 3epTTey MaKcaTTaphl MCH MIHACTTEPiHIH PETTLIIHE HET13CITCH
JIOTHKAJIBIK JOWEKTUTIKIICH YCBIHBLIYBI Kepek. Kecrtenepae HemMece CypeTTepAe YChIHBLUIFAH HOTIDKEIICPIl MOTIHIE KaWTanay
YCBIHBUIMAMIbI.

Omniem Gipikrepi xaabiKkapaabik CU GipaikTep KkyiieciHe colikec depisieni.

CaHAbIK MaTepuaJ — 9JIeTTe MapaKkThIH TiK OAaFbIThIHAA OPHAIACKAH KeCTeJep TYpiHe yCbIHbLIa bl Onapbiy aTaybl
Ooiybl Kepek, rpadanap TaKbIpbIITAPbl OJapIblH Ma3MyHBIHA [0 Colikec kenyi kepek. Winmocrpanusiap (porocyperrep,
CyperTep, chi3danap jxkoHe T.0.) — PeTTIK HOMIpI, aTtaybl, OApIIbIK KUCBIKTAPIBIH, OPINTEPIiH, CAaHIAPAbIH KOHE 0acKa MapTThI
OenrijiepaiH TYCIHAIPMECi, YIAKSHTY aKmaparTapsl, MaTepuaigapabl 00y HeMece UMIIPETHANUSIAY diCi Typasibl MAIIMETTEP
60yl kepek. CypeT AepeKTepi KecTe IepeKTepin KalTaiamaybl Kepek. VILTocTparusiiap/biH carnachl 0J1ap/IblH HAKThl KOPIHICIH
KaMTaMachl3 €Tyl Kepek, (OTOCypeTTep aiKbIH, aKk-Kapa HeMece TYPIIi-TYCTI 00yl Kepek. Op CypeTTe PeTTiK HOMIp, TAKbIPBII
JKOHE JIepeKKe3re ciirteme Koibuiajibl. PoTocypeTTep aBropiapra KairapbeliMaiiael. uarpamMmmanap MeH rpadukrepe ocsrep
MEH JIEPEKTep MOHJIEpl HAKThI JKa3bLIybl KEPEK.



Hotmxenepai taaxplaay. TymHYcKa 3epTTeylnepli CHIATTAUTHEIH MakKajamapia Oysl OeriM 3epTTeyHiH Herisri
HOTIDKENIEPiH KpIcKama (2-3 ceilIeMHEeH aclaiThiH) YChIHYIaH OacTaiaasl. 3epTTeyIiH MaKcaTTapbl MEH MiHIETTepiHe colkec
KeJIeTIHAep HeTi3ri HOTKenep Oobi caHamansl. CTaTUCTHKAIBIK THIIOTE3aTapIbl TEKCEPY Ke31HIe CTaTUCTUKAIBIK MAaHBI3IBI
afiBIPMAIIBUTBIKTAD AHBIKTAJIFAHABIKTAH, XKaHaMa HOTIDKENIepre Hazap aymapMabi3. byn Oemimae «Kipicmey» skoHe «OmicTtep»
OemiMIepiHAe CHUMATTAIFaH MaTepUaNIsl KalTaraMay KepeK. 3epTTeydiH KaHa >KOHE MaHBI3IBI aCMEKTUIEpiH OOJim KepceTy
KepeK, eH 0acCTBICHI, oM OCBIHIAN HOTIDKEIEPIiH ceOenTepiH TYCIHAIpyTe THIPBICY KepeK. by 3epTreynin 0ap KeMIMiTiKTepiH
CBIHU TYPFBIIAH CHIIATTAy KEPeK, dcipece erep onap ajblHFaH HOTHIKelepre HeMece ONapibl TYCIHAIpYre alTapibIKTail acep
etetin Oonca. COHBIMEH KaTap, 3epTTEyIiH KYIITI KaKTapblH HEMeCce OCHI TaKBIPHINT OOMBIHIIA OacKamapFra KaparaHIa KaKChI
eKCHIH aTall OTKCH JXOH. 3epTTeYHiH apTHIKIIBUIBIKTApEl MEH KEMIIUTIKTEePiH TaiuKpuiay OeNiMHIH MaHBI3IBI O6Jiri OOoJbIT
TaOBUTAIBI JKOHE OKBIPMaHFa HOTIIKEIEPAl TYCIHAIpyre KeMeKTecyre apHamraH. bemiMae ochl 3epTTey OaphICBIHAA alBIHFAH
HOTIKeJIep OacKa aBTOpIIap KYprisreH yKcac 3epTTeylepIiH HOTHKeIepiMeH Kalaid CabICThIPbUIATBIHBI CUITATTANIFAH. AJIIBIHFBI
3epTTeyliepre CilTeMe jKacayAblH OpPHBIHA, aJbIHFaH HOTIDKeNep Oacka aBTOPIAPIBIH HOTIDKEIIEPIHEH HETe epeKIIeIICHEeTiHiH
HEMece epeKINeIeHOCHTIHIH TYCIHAIPYTE THIPHICY KEpEK.

YchIHBUIFaH OaKpuIaylap MEH ecenTeyldeplAeH TYybIHIaMaWThIH Heri3ci3 MoiiMIeMmesep MEH TY)KBIPBIMAApAaH Cak
00J1a OTBIPBIIL, 3epPTTEY MaKcaTTapblHa CYHEHe OTBIPBII KOPBITHIHABI jkacay KepeK. MbIcasbl, erep Makajgaga CaabICThIPMAIIbI
SKOHOMUKAIBIK THIMAUTIKKE TallAay skacanaMaca, «X» aypysl 0ap HayKacTapabl eMACY/IiH KaHa 9JIiCiH KO TaHyIbIH YKOHOMHUKAITBIK
JKaFJalibl Typasbl KOPBITHIHBI KacaMaHBbI3.

9. bubanorpaguaiasik gepexrtep / Jlepexkesaep Ti3iMi kyMpICTapAbIH KbICKAITa OMOTHOTPAQHUIIBIK CHIIATTAMACHI
MEMCT 7.1 — 2003 «bubnuorpadpusnbk xa3ba. bubmuorpadusneik cumarrama. KypacTeIpyabIH JKauIel TajanTapbl MEH
KaFuaazapeDy colikec 60mysl kepek. MoTiHgeri 6unbnmnorpadusuiblK cintemMenep TOPTOYPHIIITH JKaKIIana AepeKKo3nep TiziMiHe
coiikec caHmapMeH Oepiieni, OHIA KENTIPUITeH XYMBICTap: OTAaHABIK, merenmik. lllerenmik aBTOpiapablH Teri TYMHYCKa
TpaHCKpUNIHAAA KenTipinred. basamamanapapiy KbIcKaia Ma3MyHBIHA, Ta3eT OachUIRIMIAphIHA, JKapUsIaHOaFraH OaKbplIayIapra
JKOHE JKeKe Xabapramanapra cinreme jkacay Kaxker emec. Cimremernepai Koipkaz0a aBTOpiaphl TYIHYCKa KyKaTTapMeH
CaJIBICTBIPYBI KEPEK.

JlepeKKe3IepIiH Ti3iMaepi eKi HYCKaaa YChIHBUIAIBL:

1) MEMCT 7.1- 2003. colikec TYIHYCKa TiJIIET] JepEKKO3Iep.

2) XapusimaHeIM Ke3[epiH aFbUIMIBIH TiiHE aymapa OTBHIPHIN, JATHIH ONIMOWIHIH OpINTEpIMEH TpaHCIUTEepaIlrsIIay.
Catitra http://www.translit.ru ci3 OppIC MOTIHIH JIaTBIH KapIiHe TpaHCIUTEpanusuIay OarJapraMachlH TETiH MaiataHa axachki3
(BGN nmemece BSI myckacer). Kazak TimiHAeTi MOTIHAI TpaHCIUTEepausiay Ke3iHAe Kelleci TOPTINTI caKTail OTHIPHII, KOIMEH
peraKusIIay Kaxer:

o=a H=n
1=1 y=u
0=0 Yy=u



Ynei:

Jepexkesnep Tizimi
1. Plummer M., de Martel C., Vignat J. et al. Global burden of cancers attributable to infections in 2012: a synthetic
analysis // Lancet Glob Health. — 2016. — Vol. 4(9). — P. 9-16.
2. Bray F. J. Ferlay 1., Soerjomataram R. L., Siegel L. A., Torre A. Jemal Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries // CA Cancer J Clin. —2018. — Vol. 68(6).
—P. 394-424. — DOI: 10.3322/caac.21492.
3. Ky3nenos O. E., JIsnukos C. A. JlabopaTopHble ncciie[oBaHMs B KIIMHHKE: yueOHoe nocodue st COIL. — Uzn. 2-¢,
crepeorunHoe. — Cankr-IlerepOypr: Jlans, 2023. — 500 c.
4. blneipeic O., Ceipaiibin C., Adnomta H., EpkenoBa H. Artemisia schrenkiana Ledeb eciMmiK CHIFBIHIBICBIHBIH
JMa0eTTIK aK ereyKyWphIKTapIbslH WHCYNWH, Tmoko3a koHe HOMA-IR caprwicy nenreiiine acepi 3eprrey // Acrana
MeIUIUHAIBIK KypHaIbl. — 2020. — T. 106. — Ne 4. 257-265 6.
5. Radiology Applications Search [Electronic source] // Apprecs [Website]. — 2022. — URL: https://apprecs.com/
108/496220844/radiology-select?os=android (Accessed: 06.03.2024).

References
1. Plummer, M. et al. (2016). Global burden of cancers attributable to infections in 2012: a synthetic analysis. Lancet
Glob Health, 4(9), 9-16.
2. Bray, F. et al. (2018). Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA A Cancer Journal for Clinicians, 68(6), 394-424. DOI: 10.3322/caac.21492.
3. Kuznecov, O. E., Lalikov, S. A. (2023). Laboratornye issledovaniya v klinike: uchebnoe posobie dlya SOP. Izdanie
vtroe, stereotipnoe, Saint Petersburg: Lan', 500 p. (In Russian).
4.Ydyrys A., Syrajyl S., Abdolla N., Erkenova N. (2020). Artemisia schrenkiana Ledeb osimdik sygyndysynyn diabettik
ak egeukujryktardyn insulin, gljukoza zhane HOMA-IR sarysu dengejine aserin zertteu. Astana medical journals,
106(4), 257-265. (In Kazakh).
5. Radiology Applications Search. (2022). Apprecs [ Website]. Retrieved March 6, 2024, from https://apprecs.com/
108/496220844/radiology-select?os=android.

10. ABTOpiap Typajasl MaJdiMeTTep. ABTOpIAp Typajbl TOJBIK IEPEKTEp MaKalaHBIH COHBIHIA 3 TIe KOPCETiNeIi:
aBTOPIBIH (aBTOPIAPIBIH) TET1, aThl )KOHE OKECiHiH aThl (6ap Ooca), FRUTBIMU JOpEKeci, FRUIBIMA aTaFrbl, JIaya3bIMBbl (He OUTiM
AYIIBIHBIH MopTebeci), YUBIMHBIH aTaybl, AeKTpoHIBIK momTa, ORCID OonraH xarmaiina.

11. Myaaesiep KaKTbIFbICBI. ABTOpIap OChl MaKaJaHbl ally/ibl Tajall €TeTiH BIKTHMall MyJIIesep KaKThIFbICHIHBIH
YKOKTBIFBIH HeMece OOTyBIH KOpCeTyi Kepek.

12. Kap:xpuianasipy. Kapxputelk Konmay OonFaH jkarmaiiia KapyKbUIAHABIPY K631 Typajisl akmapar (TpaHTTap,
MEMIICKETTIK Oaraapiramanap, xobanap jxoHe T.0.) KepceTiiei.
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NHOOPMALIMUA 1A ABTOPOB

TPEFOBAHUS K PYKOIMUCSM, IPEJCTABJSEMBIM
B )KYPHAJI «AKTYAJIbHBIE MPOBJEMBI TEOPETUYECKOW
A KIMHUYECKOW MEJIULMHBI»

JKypHaa«AKTyanbHbIETIPOOIEMBITEOPETHYECKON M KITMHU Y€ CKOW METUIIMHBI» —PELICH3UPY MBI MYIBTH U CLIUTUTHHAPHBIH
Hay4YHO-IIPAKTUYECKUH >KYpHaJl, KOTOPBIH MyOIMKYyeT pe3yJbTaThl OPHTHMHAIBHBIX HCCICIOBAHUM, JHMTEpaTypHbIE 0030pBI,
Cllydau M3 MPAKTHKH, CBSI3aHHBIC C KIMHUYECKOH MEIUIIMHON 1 OOIIECTBEHHBIM 3/I0POBbEM. ABTOpaMHU PYKOIIHCEH 1 OCHOBHOM
YUTATENILCKON ayIUTOPHEH W3JIaHUS SIBISIFOTCS CIICIMAINCTBI 3PaBOOXPAaHEHUs, MPAKTUKYIOIINE BpayH, PaOOTHUKH Hay4YHBIX
neHtpoB (nanee — HII), HayuHO-HCcCnenoBaTeibckux HHCTUTYTOB (naiee — HU) u nemarorunyeckue pabOTHUKHA OpraHU3aluu
BBICIIIETO U IOCJIEeBY30BCcKOro oopaszosanus (nanee — OBIIO) u3 Kazaxcrana, crpan CHI™ u nanbaero 3apy0exbs, JOKTOPAHTBI 1
MarucTpaHThl B 00JIACTH MEIULIUHBI U O0IIECTBEHHOTO 3/J0POBbSI.

Hacrosimme TpeOoBanusi paspaboranst HYO «Kaszaxcrancko-Poccuiickuii MEAMIMHCKMN yYHUBEpCUTET» (najiee
— VYuauBepcuter) cormacHo MexrocynapctBeHHoMy ctanaapry [OCT 7.89-2005. «OpuruHaibl TEKCTOBbIE aBTOPCKHE H
nzarensckue. O0mmme TpeboBaHUs», @ TAKIKE B COOTBETCTBUH C 0Q30BBIM M3/1aTEILCKUM CTaHIAPTOM 0 0hOpMIICHHIO cTaTeil 1o
I'OCT 7.5. — 98 «KypHaibl, cOopHUKH, HH(OOPMAIIMOHHBIE H3AaHus. V3narenbckoe ohopomieHre MyOInKyeMbIX MaTepHaIoBy
U mpuctareiHeix Oudmmorpaduueckux crnuckoB mo 'OCT 7.1. — 2003 «bubnuorpadudeckas 3amuchk. bubmuorpaduueckoe
orcanue. OOmye TpeOOBaHUS M MpaBHIa COCTABICHMSD, MPUHATHIX MexkrocynapcTBeHHbIM COBETOM IO CTaHAAPTH3ALHH,
MeTposioruu U ceptudukanyy. [Ipu cocraBneHnn JaHHBIX TPeOOBaHUH UCTIONB30BAJICS TAK)KE OIBIT MEYK/TyHAPOIHBIX JKYPHAIIOB,
YCIEIIHO MPOLICAIINX MyTh OT HEOOJIBLIOr0 MECTHOTO M3/IaHMs JI0 PECIyOIIMKaHCKOTO €KEMECSYHOrO0 HayYHO-TIPAKTHUECKOTO
JKypHasa, WHACKCUpoBaHHOTO B Kazaxcranckoit 6a3e mutupoBanus (manee — KasbLl), Russian Science Index (RSI), Scopus
U JPYrHX MEXIyHaponHbIX Oa3ax JaHHBIX. Penakuus skypHaiga «AKTyaslbHbIE MPOOJIEMBI TEOPETHYECKOH M KIMHHYECKON
MEJMIUHbBI»Y HaJIEeeTCsl, YTO CTPOroe COONIOCHHE ATUX TPeOOBAHUI aBTOpaMH PYKONHCEH MOMOXKET CYIIECTBEHHO MOBBICHTH
KaueCTBO JKypHaJIa M €ro IUTUPYEMOCTh OTEUECTBEHHBIMH U 3apyOe)KHBIMHU UCCIICA0BATEISIMH.

Pyxomnucu, He COOTBETCTBYIOIIME JAHHBIM TPeOOBAHUSAM, PeaKIHell sKypHaJIa paccCMATPUBATLCA He OyIyT.

Temarndeckast HaIPaBICHHOCTh — MEAMIIMHA U MEIMIIMHCKOE 00pa3oBaHHe.

KypHan «AkTyajbHBIE NPOOJIEMBI TEOPETUYECKOW M KIMHMYECKOW MemuuuHb»y u3faercs ¢ 2012 roma m Obn
3apeructpupoBal B Komurere undopmanyun MuHucTepcTBa HHPOpPMAIMK U 00IIeCTBEHHOTO pa3BuTHs Pecnybnukun Kazaxcran
(cBuzerenseTBO 0 peructpamun Ne 12178-x ot 29.12.2011 1. (mepBuuHast), CBUAETEILCTBO O NepeperucTpanuu (nepeyder) Ne
KZ18VPY00058972 or 11.11.2022 1).

JKypHan npuHHMaeT Cliely oIIne THITBI Ty OJTMKAIHH:

- 0030pHBIC CTAThU;

- Hay4HbIE CTaTbU;

- KIIMHUYECKUE CIy4aH.

KypHuan cocTouT u3 pasenaos:
JluteparypHble 0030pbl

* OuileHOYHbIE
* UccnenoBarensekue
* llncTpyMeHTaIbHbIE

e CucreMaTHYECKHE
OpuruHajgbHbIe CTAThI

* DKCIIepUMEHTAIbHAS U TEOPETUYECKasi MeTUIINHA
» Kiimanueckas Meauiuaa
* OOIIeCTBEHHOE 3JpaBOOXPAHEHIE

* Menuimackoe 00pa3oBaHue
Kimnuyeckue ciayyan

[eproanunocTh u3anus — 1 pa3 B KBapTaJl.



MMOJAYA CTATbHU

Crarby IPUHUMAIOTCS B AJIeKTpoHHOM (opmare (.doc / .docx) uepes caiit sxyprana kazrosmedjournal krmu.edu.kz.

[MpencraBnsemblii MaTepuan IOJDKEH SBIATbCS OPUIMHAILHBIM, HEONMYOIMKOBAHHBIM pAaHEe M HE HAXOAMTHCSA Ha
PAcCMOTPEHHUH B JIPYTHX MEYAaTHBIX N3IaHUAX. PYKOIMCh MOXKET IPEICTABIISATHCS HA Ka3aXCKOM, PyCCKOM M QHITIMHCKOM SI3BIKAX.
Tekct crareil mpoBepsieTcsi Ha HaJIWYME IUIarvara U HeJZ0OPOCOBECTHBIX 3aMMCTBOBAHMH. MarepHaibl, UCIIOIb3yeMble MpH
HaIMCAHUH CTAThH, JIOJKHBI OBITH O(OPMIICHBI TOJDKHBIM 00pa3oM C yKa3aHHEM CChIJIOK Ha HCTOYHMKH MH(OpMAIUN 1 TaHHBIX.

Hay4Hble cTaTby, MOCTYNMBIINE B peJaKIUIO U BO3MOXKHOTO oIyOsnkoBaHus B JKypHaie, B IepBYIO O4epe/ib IIPOXOIUT
TEXHUYECKYIO SKCIICPTH3Y U MPOBEPSIOTCS B CHCTeMe «AHTHUILIarnar». OpUrnHaIbHOCTh TEKCTa JA0JDKHA OBITH He MeHee 75 %.
OpHUrHHAIBEHOCTH CKJIA/IBIBACTCS U3 CAMOLIMTUPOBAHMS, IUTHPOBAHNS M OPUTHHAIIBHOCTH TEKCTa.

TekcThI ¢ OpUTHHAIBHOCTBIO He MeHee 75 % NpoBepsoTesl Ha HAIMYNE TUIarnara i HeJOOPOCOBECTHBIX 3aMMCTBOBaHHUH.

He nomyckaercst McHonb30BaHME TEXHWYECKUX MAHUITYJIALMM, HAlPaBICHHBIX HA COKPHITHE IUIaruara, a TakkKe
(banbcuduKanus TaHHBIX.

[Tpn ncronp30BaHNM MHCTPYMEHTOB McKyccTBeHHOTO nHTeInIekTa (ChatGPT m 11p.) aBTOpPBI TOIKHBI YIOCTOBEPUTHCS
B JIOCTOBEPHOCTH TIPEAOCTABISIEMOT0 MaTepHaa 1 yKa3aTb CTEIICHb U ()OPMY HCIIOIBb30BAHMS ITUX HHCTPYMEHTOB B OITMCAHHUN
METOZOJIOTHH B COOTBETCTBYIOIIEM CTPYKTYPHOM Pa3zielie CTaThH.

[Tpu3Haku crareil, HAMCAHHBIE C MTOMOIIBI0 UCKYCCTBEHHOTO MHTEIUICKTA, MOIUISKAT K 0COOOMY PacCMOTPEHHIO CO
CTOPOHBI PEAKIIUK U ITPOTPAMMBbI aHTHILIArUaT.

Penaknust xKypHasia OCTaBIIsIeT 32 COOOW MPaBO OTKJIOHUTH MOCTYMHBIIYIO PYKONHUCH TPH BBISIBICHUH HEJO0CTATOUHOM
ABTOPCKOH CaMOCTOSITEIIbHOCTH B HAIIMCAHWHU CTAaThH C UCIIOIb30BAHUEM HHCTPYMEHTOB MCKYCCTBEHHOTO MHTEIIICKTA.

Bce pykomucu, nocrynaronme B peAakiMio, IPOXOAsAT Mpouece IBOHHOro cienoro perensuponanus (double-blind
review), Ipy KOTOPOM PELIEH3eHTY HEM3BECTHBI JaHHbIE aBTOPA, 2 aBTOpaM HEM3BECTHBI JaHHbIE pelieH3eHTa(0B). Perien3npoBanne
OCYIIECTBIISIETCS] B CPEIHEM B TEUCHHE 2-3 HE/lellb ¢ MOMEHTA MOCTYIUICHUSI CTaThbH, HO He Oosee 2 MecsIEeB, B 3aBUCHMOCTH OT
NIPUHAMAEMbIX PeIICHUH (HampasiIeHe Ha 10pad0TKy) PEIEH3eHTOM U pEeAaKLUeH Ky pHaa.

Penaknus xypHalla IMEeT MPaBo 3alpOCUTh UCXOAHYIO 0a3y JaHHBIX, HA OCHOBAHUH KOTOPOH MTPOU3BOIMINCH PACUCTHI
B ClIy4asx, KOIZIa BO3HHKAIOT BOIPOCHI O KayeCTBE CTATHCTHYECKON 00paboTKM. Pemakiys Taxke ocTaBisieT 3a COOOM IpaBo
BHECCHUSI PEAAKTOPCKIX N3MEHEHMH B TEKCT, HE MCKA)KAIOIIMX CMbICIIA CTAThU.

[Tpn npuHATHY K ITyOIUKAMK CTaThs Oy/eT U31aHa B OmmKaifieM Wi Mocieay omeM HoMepe xKypHaia. [ Kaxnoi
crarbu npucBanBaercst DOI (g poBoit naenTndukarop oobekra). CTarhs pa3MeriacTces Ha caifTe XypHaila B OTKPBITOM JIOCTYIIE.

TpeOoBaHusl K TEXHUYECKOMY 0()OPMIIEHUIO CTATHH

O0beM pyKoIMCH OpUTHHATIBHON cTaThk 1okeH ObITh 2000-3000 c110B He BKIIIOUast pe3ioMe, BhIpaKeHNE O1aroJapHOCTH,
CIIMCKA UCTOYHHKA, TaOJMUIBI U pUCYHKH. CIMCOK MCTOYHHUKOB JUISl OPUTHHAJIBHBIX CTATEH JOJDKEH BKIr04aTh 15-30 ccpuIok.

JlureparypHsIii 0030p MoxeT BKIFOYaTh 10 5000 citoB. s 0630pOB KOIMYECTBO CCHUTOK MOXKET TOXOMUTh 10 100.

Knuangeckuii ciryuait MmoxkeT cofepakars 10 2000 cioB, He BKIIIOUAs PE3FOME U CIIUCOK TUTepaTypbl. CIIUCOK TUTEPaTyphI
JI0JDKEH BKJIIo4aTh He MeHee 10 1 He Gonee 20 MCTOUHHKOB.

OTueTsl 0 KOH(EPEHIMAX, KPATKUE COOOLICHUS W PELCH3MM HAa KHWTHW HE JOJDKHBI cozepxkarb Oonee 1500 cios.
Pyxomucn opurnHaiIbHBIX CTaTel JOIDKHBI IMETh CIICIYIOIINE pas3ielibl: «AHHOTanus», «BBenenue», «MeTosbl 1 MaTepualibhy,
«Pesynbrareny, «O0cyxeHne», «CIIMCOK HCTOUHHKOBY.

e Tekct pyxomnrcn mpudrom Times New Roman, kerib — 12, ¢ MeXCTpOYHBIM HHTEpBaIoM — 1, ¢ ab3amem — 1,25.

e OpueHTanus KHIKHas (TIOPTPET) C MOISIMH CO BCEX CTOPOH 10 2,5 cM.

o TaOmuIIBl U PUCYHKHU (MILTFOCTPALUH, rpaduku, hoTorpadun), a TaKKe MOAMUCH K HUM MPUCHUTAIOTCS B TOM ke (aiiie,
YTO ¥ OCHOBHOM TeKcT. Ha3BaHue TabIUIIbI TOAIMCHIBAIOTCS HAJl TAOIMIEH 110 IMPHHE, 3 HA3BaHUE PUCYHKOB MO/l PUCYHKaMH MO
LICHTpPY. BrlpaBHNBaHNE PUCYHKOB I10 LICHTPY, TaOJIUIIBI IO mMpHHE Oe3 ab3anHoro orcryna. Heooxoanmo yka3aHue HCTOUHHKOB
TaOJINI] ¥ PUCYHKOB B IpUMedaHnu. [IpruMedanust qaroTcst 1moJ| TabauIel il pucyHKoM. B Tekcte craTbu 00s3aTebHO CChUIAThCS
Ha TaOmuIb! ¥ pucyHKH. COKpaIeHHs B TEKCTE «PHC.» U «Ta0J.» HE IPUBETCTBYIOTCS, HEOOXOANMO HaOMPaTh CIIOBO MOIHOCTHIO.

CTpyKTypHBIE 3JIeMeHTbI CTATbH

1) Kox ynuBepcaibHOii AecaTuaHol kiaaccupukanun (namee — YJIK) momkeH OBITh MPEACTaBICH C JICBOW CTOPOHBI
TIEPBOH CTPOKH MOTYKUPHBIM IprdToM, 12 nT. CrpaBounnk no Y/IK moxere cMotpeTs 3aeck: https:/ teacode.com/online/udc/.

2) Ha cnenyrouieil cTrpoke C JIeBOM CTOpPOHBI yKazbiBaeTcs MeKrocylapcTBeHHbIii pPyOpUKATOp HAy4YHO-
TexHn4eckoii uundopmanuu (nanee — MPHTUN) momyxupabiM mpudrom, 12 nt. MPHTU npencrapisier coboit nepapXudecKyro
KJIacCH(PMKAMOHHYIO CHCTEMY C YHHBEpCAJIbHBIM TeMaTnieckuM oxBatoM. Co cnpaBounnkoM MPHTH M0okHO 03HAaKOMHTBCS
31eck: https://grnti.ru/.

3) Ha3BaHue cTaTbM JODKHO OBITH MO BO3MOXHOCTH KPaTKMM, HO WH(OPMATHBHBIM M TOYHO OTPaKAIOLIUM ee
conepkanue. Crenyer n30erarb Ha3BaHUM B (popMe BOIIPOCHTENBHBIX TNPEIJIOKCHUH, a TakKe HA3BaHUH, CMBICT KOTOPBIX
MOKHO NpOYeCTh HEOJHO3HAUHO. He paspemnaercst npuMeHATh COKpalueHus (ab0OpeBuarypy) B Ha3BaHHUM CTaThbM M aHHOTALIUH.



B TekcTe momyckaeTcsi MCIIONB30BAaHUE CTAaHAAPTHBIX COKpamieHuil (abOpeBuarypsr). IlomHBI TEepMHH, BMECTO KOTOPOTO
BBOIMTCSI aO0peBHaTypa, JOHKEH MPEIIecTBOBAaTh MEPBOMY NPUMEHEHHIO NaHHOTO COKpallleHus B Tekcre. Ha3Banue crarbu
npezncraigercs Ha 3-x s3p1kax (Times New Roman, momkupHsIil pudT, TpOomuCHBIMA OyKBaMH, KeTTb — 12 IIT., BRIpaBHUBaHHE
— 10 cepenune). Mexay MPHTU u Ha3BaHWeM cTaTbu TOJDKHA OBITH OZTHA ITyCTasi CTPOKA.

4) ®amuaus U MHULHAJIBI ABTOPOB JIOJDKHBI OBITh HPEICTABICHBI IOCIE OAHON MYCTOW CTPOKH IOTYKHPHBIM
mpudTom Times New Roman, 12 nt., BeIpaBHHBaHHE — IO cepeauHe. KoppecmoHaupyomii aBTOp BBIIEIACTCS CUMBOIOM ().

*Koppecnonoupyrowuii asmop — OIUH U3 aBTOPOB, OTBEYAIOIINI 32 KOHTAKT W OOPATHYIO CBA3b C PeIaKIMei )KypHaa.

5) Mecto padoTsl, cTpana, ropoa (Times New Roman, 12 niT., BeIpaBHEBaHuE — 10 cepeaune). [lonnoe Ha3BaHme Beex
OpTaHM3aI|i, CTPaHbl M TOPOJa K KOTOPBIM OTHOCATCSI aBTOPbL.  CBs3b KaX/I0TO aBTOPA C €T0 OpraHU3aIMeil OCYIIECTBIISETCS C
MIOMOIIBIO U(PBI BEPXHETO PErUCTpa KaK IOKA3aHO HUKE:

Obpasey

HA3BAHUE CTATbHA
JI. H. Maxau6erkyaoBa'?', I. Anak ', M. B. XomsikoBa?, A. H. [laypenoexoBaZ,
®@. K. Kosgacosa®
"HAO «Ka3zaxckuii HAIHOHAIbHBIA MEAUIMHCKUI YHUBEPCUTET UMEHH
C. [I. ActhenmusipoBa», Kazaxcran, Anmars
HYO «Kazaxcrancko-Poccuiickuii MeAUIIMHCKUI yHUBepcuTeT», Kazaxcran, AMarhbl
*Koppecnonoupyrowuii asmop

AHHOTALUA

**yuazeanue cmamou, OaHHLIE 00 ABMOPAX, AHHOMAYUSL, KTIOUesble CLO8A OONINCHL ObLMb

}’lpe()Cma&"leHbl Ha 3-X s36IKAX

6. KAHHOTAIUS», KAHAATIAY, «Abstract». AHHOTaIUs MPEICTABISICT COOOH KpaTkoe, HO BMECTE C TEM MaKCUMAJIbHO
nH(GOPMATHUBHOE COICPIKAHUE HAYYHOU MmyOnuKanuu. B aHHOTAIMK JOIDKHBI OBITh MPEICTABICHBI 11€7Th, METOIBI i MaTCPHAIIBI,
3HAYMMOCTb W BBIBOJIBI UCCIICIOBAHMS. AHHOTAIMS HE NO/DKHA ObITh MeHee 100 ciioB U He normkHa npesbimiath 300 ciio. Pe-
JIAKITHsI OCTABJISICT 32 COOOM MPaBO KOPPEKTUPOBATh TEKCT AHHOTAIIUH PH HEOOXOMUMOCTH. [Ipy cOCTaBICHUH aHIIOA3BIYHON
BEPCUH aHHOTAIMU C 3aT0JIOBKOM BO U30€KaHHE NCKKEHUH PEKOMEH]IyeTCsI BOCIIONB30BAThCS TIOMOIIBIO MTPO(EeCcCHOHATIBHOTO
MepeBOIYMKa. AHHOTAIUS TOJDKHA OBITh mpezcTaBieHa Ha 3-x s3bikax (Times New Roman, 12 nT., BelpaBHUBaHUE — IO HIAPH-
HE; [T0/13ar0JIOBOK — 10 CEPEIIUHE).

7. Ilon aHHOTanuMio nomernaercs: nmoazaronoBok «Kiaouesnie cioBa», «Tyiiin cesznep», «Keywords» a nocie Hero
4-8 KITF0YEBBIX CJIOB, OTPAXKAIOIINX NPOOJIEMBI, H3ydaeMble B X0JIe UccieJoBaHus. ISl KITIOYEBBIX CIIOB JKENaTeIbHO HCIONIB30-
BaTh TEPMHUHBI U3 CITUCKA MEIUIIMHCKUX MPeaMeTHBIX 3aroioBkoB (MeSH, Medical Subject Headings), ncrnons3yembix B Index
Medicus (www.pubmed.com) (Times New Roman, 12 nT., BelpaBHHBaHUE — 110 ITUPUHE).

8. Yepes 00ny nycmyio cmpoky 0CHOGHOI MeKCH CMambl co cledyoujeti CmpyKmypoul.:

Bgenenmne. B pazzerne 4eTko popMyITUpYIOTCS MPEANOCHIIKH TPOBEICHUS NCCIIEI0BAHMs: 0003HAYaeTCs CyTh Ipodiie-
MBI M €€ 3HAYUMOCTh. ABTOPBI JOJDKHBI 03HAKOMHUTH YUTATENSI ¢ M3ydacMOM MpoOIeMoii, KpaTKo OMHUCAaTh, YTO M3BECTHO IO
JTAHHOM TeMe, YIIOMSHYTh paOOThI, IPOBOAUBIINECS APYTHMH aBTOPAMK, 0003HAUNTh HETOCTATKU MPEIbIIYIIIX UCCICIOBAHIIMA,
€CJIM TAaKOBBIE HMEIOTCSI, T. €. apT'YMEHTHPOBAHHO JI0Ka3aTh YUTATEII0 HEOOXOANMOCTh NIPOBeAeHHs uccienoBanus. He ciemyer
MIPUBOIIUTH BCE pabOTHI, OMyOIIMKOBAaHHBIC MO JAHHOW TeME, JOCTATOYHO YIIOMSHYTh HanOoyee 3HAYMMbIC U3 HUX, TOJIBKO TE,
KOTOPBIC HEITOCPEICTBEHHO OTHOCATCS K TeMe. PeKOMEHIyeTCsl CChIIaThCsl He TOJIBKO Ha OTEYESCTBEHHBIC, HO U 3apyOeiKHBIC HC-
CJIeIOBaHMS TI0 M3y4aeMOW TeMe.

B roHIe pazznena Gpopmyaupyercs Lelb UCCIeI0BaHuUs. 3/1eCh XKe MePEUNCISIIOTCS 3a1a4H TIOCTaBICHHBIE ISl JIOCTHKE-
Hus nenn. Llens popMyaupyeTcst TakuM 00pa3oM, YTOOBI Y UUTATEINISI HMENIOCh MOJTHOE MPEICTABICHUE O TOM, YTO IUTAHUPYETCS
U3 YYHTh, Y KAKUX JIMI] ¥ C TIOMOIIbIO Kakoro Metofa. He ciiemyer BKIItoUaTs B 9TOT pa3/el JJaHHbIC, Pe3YJIbTaThl MU 3aKIII0Ye-
HUSI, KOTOpBIE OYIyT ITpEACTaBICHBI 1ajee B padoTe.



http://www.pubmed.com

MeTonbl. Pa3nien 10mKeH BKIIIOYATh TOJIBKO TE€ METO/bI, KOTOPBIE TIPEIIONarajoch UCIOIb30BaTh HA CTaIUH TUIAHUPO-
BaHMS MPOEKTA COITIACHO OPUTHHAIBLHOMY IIPOTOKOITY HCCIE0BaHUs. [IOMOIHUTENBEHBIE METO/bI, HEOOXOANMOCTD IPUMEHEHHUS
KOTOPBIX BO3HHKJIA B XOJI€ BBIITOIHEHHS UCCIICIOBAHNUS, JOIKHBI IPEACTABIATECS B pazaene «O0cykaeHne pe3ynsTaTtoBy. Pas-
JIeTI T0JDKEH OBITh HAITMCAH HACTOJIBKO MOAPOOHO, YTOOBI YUTATENIb MOT HE TOIBKO CAMOCTOSITENIEHO OIIEHUTh METO0JIOTHYECKHE
TUTIOCHI 1 MUHYCBI JAHHOTO MCCJIEIOBAHHSI, HO TIPH JKEJIAHUU 1 BOCIIPOM3BECTH €ro. B paszene pekoMeHIyeTcs MPEeACTaBIsITh
YETKOE OMMCAHNE CIIETYIONINX MOMEHTOB (BBIICIICHHUE UX B OT/ICNIBHBIEC MTOAPA3/IENIbl HEOOS3aTENIbHO): THIT CCIIEJOBAHNUS; CII0-
co0 oTOopa YyJacTHUKOB HMCCIECIOBAHUS; METOANKA MTPOBEICHIS M3MEPEHHU; CIIOCOOBI TpeACTaBICHUS U 00pabOTKN JTaHHBIX;
9TUYECKHE TIPUHIIHIIBL

Huke nepeuncisieM BHIbI HCCIE0BAHUS S

1) Tun uccnenoBanus. B nanHOM mozpaszaesne 4eTko 0003HAYaeTCs THI MTPOBOIMMOTO UCCIIeNOBaHUsA (0030p IHUTEpaTy-
PpBI, 00CepBaIMOHHOE, SKCTICPIMEHTAIBHOE U T. 11.).

2) Cnoco6 oTbopa y4acTHHKOB HCCIIEIOBaHUSA. B 3TOM moapasaene 4eTko yKa3pIBaeTcs, KaKuM 00pa3oM OTOMpPaIiCh
MAIMEHTH] WK J1a00paTOpHBIE KUBOTHBIE /TSI HAOMIOAEHUH 1 SKCTIepuMeHTOB. O003HAUAIOTCSl KPUTEPUH AT BKIIIOUEHHS T10-
TEHINAIBHBIX YYaCTHUKOB B UCCIICIOBAHNE M UCKITFOUCHUS U3 HETO. PEKOMEHyeTCs yKa3bIBATh TEHEPATIBHYIO COBOKYITHOCTb, U3
KOTOPOH IMPOU3BOIAMUTCS OTOOP yYaCTHUKOB HCCIIEA0BAHUS M HA KOTOPYIO IOMyYIEHHbBIE PE3yIbTaThl OyIyT SKCTPAIIOINPOBATHCA.
ITpn mcronbp30BaHMM B MCCIIENOBAHMM TaKOM MEPEMEHHOM, KaK pacoBas WIIM 3THUYECKAs MPUHAICKHOCTD, CIEAYET 00BsIC-
HUTb, KaK 3Ta IEPEMEHHasl OLICHWBAJIACh U KAaKO€ 3HAUCHNE HECET HCIIONb30BaHUE NaHHOM mepeMeHHOH. B oOcepBannoHHBIX
HCCIIEJOBAHUAX CIEIYET yKa3blBaTh CIIOCOO CO3/1aHMs BBIOOPKHM (IPOCTOM CITydaiHBIN, CTpaTU(HUIUPOBAHHBIN, CHUCTEMATHYE-
CKHH, KJIACTEPHBIN, MHOTOCTYICHYATHII U T. 1.) U apryMEHTHPOBATh BKIIIOYEHHE B MCCIIEIOBAaHHE MMEHHO 3TOTO KOJIMUYECTBA
YYaCTHHUKOB. B 3KCIIEpIMEHTAIBHBIX CIEAyeT yKa3blBaTh HA HAIMYNE WM OTCYTCTBHE NMPOLEAYPbl PAaHAOMU3AINN YIACTHUKOB
nccnenoBanus. Heo6xoaumMo mpeacTaBisITh OMUCAHUE MPOLEAYphl paHioMu3anui. Kpome Toro, cienyeT yKas3bBaTh, MPOBOIH-
JIach JIM TIPOIIeAypa MacKupoBaHus. [IpuBETCTBYIOTCS pacyeThl MUHUMAJIbHOTO HEOOXOAMMOTO 00beMa BEIOOPKH TSI TPOBEPKH
CTaTHCTHYECKHUX I'MITOTE3 MM PETPOCIIEKTUBHBIN pacdyeT CTaTUCTHUECKOH MOIIHOCTH ISl OCHOBHBIX PacyeTOB.

3) Meronuka npoBesieHnsl n3Mepenuil. Bee nmponenypsl n3MepeHns TEX WIM UHBIX MTApaMeTpoB, cOOpa JaHHBIX, MPO-
BE/ICHHS JIEYEOHBIX NN ANArHOCTHYECKUX BMEIIATENILCTB JOJKHBI OBITH OMHCAHBI HACTONIBKO JI€TATIBHO, YTOOBI HCCIICI0BAHNE
MOKHO OBUIO BOCIIPOM3BECTH IO MPECTABIEHHOMY onucaHuio. [Ipn He0OOXOOMMOCTH MOXHO CIEIaTh CChUIKY Ha JETAIbHOE
OITMCAHUE UCTIONIb3yeMOTo MeTona. Eciu nccneoBarens UCTIONb3yeT COOCTBEHHYIO MOAM(UKALINIO PaHEE ONMCAHHOTO METO/a
WM TIPEATIaraeT HOBBIH, TO 0053aTENIbHO MIPEACTABISIETCS] KPATKOE OMTMCAHKE MCIONIB3yeMOi MOAN(DHUKAILINY HIIH TIPEIaracMoro
METO/Ia, a TAKXKE apIyMEHT NPOTHB HCIIOIb30BAHUS OOIIETIPUHATHIX METOJOB. YKa3bIBAIOTCS HA3BAHHS JICKAPCTBEHHBIX CPEJICTB,
XMMHYECKHUX BEILIECTB, 1035l ¥ CLIOCOOBI BBEACHUS IIpenapara, IPIMEHSIEMOT0 B JAHHOM HCCIICIOBAHUH.

4) Crioco0b1 mpeacTaBiIeHus U 00pabOTKM NaHHBIX. JIaHHBIA MOIpa3IeNn YacTo SBISETCS OCHOBHOW MPHUYMHON IS
OTKa3a B IMyOIMKaIuy paboT Ka3aXCTaHCKUX YUEHBIX 3a pyOeskoM. OTHCHIBATH UCTIONB3yEeMbIe METOIBI 00OPaOOTKH TaHHBIX HEe-
00X0MMO HACTOJIBKO MOAPOOHO, YTOOBI YATATEINb, MIMEIOIIUH TOCTYI K HCXOAHBIM JJAHHBIM, MOT IIPOBEPHUTH MOIYyUCHHBIE Pe-
3ynbTaThl. Peakims sxypHaza MOKET B COMHUTENIBHBIX CIydasiX 3allPOCUTh Y aBTOPOB CTaThH UCXOIHBIE TaHHBIE JUIS IPOBEPKU
MIPE/ICTABISIEMBIX PE3YIBTATOB. PEKOMEHIYETCs TPEACTABISTE PE3yNbTaThl C COOTBETCTBYIONIIMMH ITOKa3aTeIsIMU OMINOOK U He-
OIIPEAEIEHHOCTH (JIOBEpUTEIbHBIC MHTEPBAIbI). [IpH OMMcaHWM CTATUCTUYECKUX METOOB JOJKHBI MPUBOANTHCS CCHUIKH Ha
PYKOBOZCTBA M CHPABOYHHKH C 00s13aTENIbHBIM yKa3aHHEM CTPAHHII.

5) Otuyeckue npuHOUIBL. Eciin B cTarbe CONEPIKUTCS ONMMCAHNE SKCIEPHMEHTOB Ha YEJIOBEKe, HEOOXOANMO yKa3aTb,
COOTBETCTBOBAJIA JIM 3Ta MPOIEAypa CTaHJAPTaM 3THYECKOTO KOMHUTETA, HECYIIEr0 OTBETCTBEHHOCTH 3a 3Ty CTOPOHY PabOThI
i XenbCHHKCKON aeknapary (1975) u mocaenyrommmM nepecmotpaM. HegomycTiMo Ha3bIBaTh (paMUIIAN 1 MHULIAABI TTAITH-
€HTOB, HOMEpa UCTOPHUI O0Ne3HN, 0COOCHHO €CITH CTaThs COMPOBOXKIACTCSA WILTIOCTpauaMu witH (potorpadusvu. [Ipu ucmons-
30BaHUM B UCCJICOBAHMH JIAOOPATOPHBIX KUBOTHBIX HEOOXOAMMO YKa3bIBaTh BUJ M KOJMUYECTBO KUBOTHBIX, TPHMEHSBIIHECS
METOJIbI MX 00€300/IMBaHNS ¥ YMEPIIBICHUS B COOTBETCTBUH C NIPABWIIAMH, IPUHATBIMH B YUPEKJICHUH, PEKOMEHJALUSIMH Ha-
LIHOHAJILHOTO COBETA 110 NCCIIEJOBAHNAM WX ICHCTBYIOIUM 3aKOHOIATEIbCTBOM.

Pe3yabrarbl. Paznen npeqHasHadeH TONBKO [UIs MIPEACTABICHUSI OCHOBHBIX PE3YyJIbTaTOB MCCIIEA0BaHUs. Pe3ynbrarsl,
TIOJTy4EHHBIE B XOZI€ JAHHOTO MCCIICIOBAHMSI, HE CPABHUBAIOTCA C PE3yNbTaTaMU aHAJIOTHYHBIX MCCIEIOBAaHNIN APYTUX aBTOPOB
1 He 00CYXKIAI0TCS.

Pe3ynbrarhl cleyeT MpeACTaBIsATh B TEKCTE, TAOMHMIAX ¥ PUCYHKaX B IOTMYECKOH MOCIIE0BATEIbHOCTH UCXOS U3 OUe-
peIHOCTH Lienel 1 3a7a4 uccnenoBanus. He pekomeHnayercst 1yOnupoBaTh B TEKCTE Pe3ysbTaThl, IPEACTABICHHBIE B TAOMUIIAX
WA Ha pUCYHKaX ¥ Ha00OpOT.

Enuauns! m3MepeHns gatoTcs B cooTBETCTBHN ¢ MeskayHapoaHoi cucrtemoii eqxunun CH.

Indposoii MaTepua — NpeacTaBIsAeTCs, KAK IPABUIIO, B BHJIE TAOINI], PACHONATAIOIINXCS B BEPTHKAJIBHOM HaIpaB-
neHny nucta. OHU TOIKHBI UIMETh HAa3BaHME, 3ar0JIOBKH rpad JTOKHBI TOUHO COOTBETCTBOBATH MX cojepkaHmuio. MimocTpa-
uuH (poTtorpaduu, pUCYHKH, YEPTEXKH U T. JI.) — TOIDKHBI IMETh MOPSAKOBBIN HOMEpP, HAMMEHOBAHNE, COACPIKAaTh OOBSICHCHNE
BCEX KPUBBIX, OyKB, IU(pP M APYTUX YCIOBHBIX 0003HAUCHUM, CBEICHNS 00 YBEIMUCHNH, METO/IE OKPACKH WM UMIIPETHAILINN
Marepuana. JJaHHbpIe pHCYHKOB HE JJOJKHBI TIOBTOPSITH JJaHHBIE Tabnu1. KadecTBO MILTIOCTpauii JOKHO 00€CIeYnBaTh UX YeT-



KO€ BOCIIPOM3BEAEHHE, POTOrpadiy JOIKHBI OBITH KOHTPACTHBIMHU, YEPHO-O0EIIBIMH MM IIBETHBIMU. Ha kakmoil mimoctpanyun
CTaBUTCS TIOPSAIKOBBIM HOMEp, Ha3BaHME M CChUIKAa Ha MCTOYHHUK. DoTorpadun aBTOpaMm HE BO3Bpallarorcs. B anarpammax u
rpadukax JOHKHBI OBITh YETKO TOIMCAHBI OCH U 3HAUCHHUS ITaHHBIX.

OO0cy:kaeHHne pe3yIbTaToB. B CTaThsX, ONUCHIBAIONINX OPUTHMHAIBHBIE UCCICAOBAHUS, JAHHBIN pa3/esl HAYMHACTCS
¢ kpaTkoro (ue Oomee 2-3 mpeAsIoKEeHUI) MPEACTAaBICHUSI OCHOBHBIX PE3yJIbTaTOB HccieAoBaHws. OCHOBHBIMHU pe3ylbTaTaMu
CUHUTAIOTCA T€, YTO COOTBETCTBYIOT LIEJISIM U 3aJja4aM uccieoBanus. He cTonT akiieHTHpOBaTh BHUMAHHUE HA TIOOOYHBIX PE3YIlb-
TaTax TOJIBKO MOTOMY, YTO IPH MPOBEPKE CTATHCTHUECKUX TMIIOTE3 OBUTH BBISBJICHBI CTATHCTHUYECKH 3HAYMMBbIEC pazinnuns. He
ClIe/lyeT MOBTOPATH B JAHHOM pasZielie MaTepHal, KOTOPBIN y:ke ObUT onucaH B pas3fenax «Beenenue» u «Metoap». Heobxomm-
MO BBIJICITUTH HOBBIC M Ba)KHBIC ACTIEKThI NCCIIEJOBAHNUS H, YTO HE MEHEE BayKHO, MOMBITATHCSI OOBACHUTH TIPHYMHBI MOTYy4EHHS
MMEHHO TakKuX pe3yibTatoB. CremyeT KpUTHUECKH ONMMCATh MMEIOIINECs] HEJOCTaTKU JaHHOTO MCCIEI0BaHMs, 0COOCHHO €Cin
OHH CHOCOOHBI 0Ka3aTh CYIIECTBEHHOE BIMSHHE Ha IOMyUYCHHBIE PE3yIbTaThl MM MX MHTEprperannio. Kpome Toro, ciemyer
OTMETHUTBH CHIIbHBIE CTOPOHBI UCCIECAOBAHMUS MM YEM OHO JIydIlle Ipyrux Mo JaHHoW Teme. OOCyXIeHHe TOCTOMHCTB U HEJ0-
CTaTKOB MCCIICAOBAHUS SBISCTCS BXKHON YAaCTBIO paszieNa U MPU3BAaHO MOMOYb YUTATENI0 B HMHTEPIPETAIMN MTOTYYEHHBIX pe-
3y/lbTaToOB. B pazznene onuckiBaeTcsl, Kak MOMyYEHHBIE B XO/I€ IAHHOTO HCCIIEIOBAHMS PE3YIIBTAaThl COOTHOCSTCA C Pe3yIbTaTaMu
AHAJOTUYHBIX MCCIIEI0BAHUH, IPOBOJUMBIX APYTUMH aBTOpaMH. BMECTO MpOCTOTO yMOMUHAHUS NPEIBIAYIINX UCCIEJOBAaHNI
CJIEILyeT MBITAThCsl O0BACHUTD, IIOYEMY TTOTyICHHBIC PE3YJIbTaThl OTAMYAIOTCS MITH HE OTIINYAIOTCA OT PE3YIIBTATOB, TOTY4YEHHBIX
JPYTHMH aBTOPaMH.

BbI1BOIBI HEOOXOAMMO J1eJ1aTh UCXO/S U3 Il NCCIeI0BaHNs, 30erasi HeOOOCHOBAHHBIX 3asIBICHNI U BBIBOJIOB, KOTO-
pBIE HE CIIEAYIOT U3 MPEICTABICHHbBIX HAOMIOAEHNH 1K pacueToB. Hampumep, He CTOUT AenaTh BBIBOABI 00 SKOHOMHYECKOH Iie-
J1€CO00pPa3HOCTH MPUMEHEHHUSI HOBOTO METO/1a JICUEHHSI MAIMEHTOB C 3a00JIEBaHUEM «X», €CIIN B CTaThe HE MPUBOANTCS aHAIN3
CPaBHUTEIHHON SKOHOMHUYECKOH 3 (HEKTHBHOCTH.

9. budamnorpaguyeckue 1anabie / CIUCOK MCTOYHMKOB TOJDKEH MPEACTABIATE COO0I KpaTkoe bnbmuorpadudeckoe
onmcanue UTHpyeMbix padot B coorBercTBur ¢ [OCT 7.1. — 2003 «bubmmorpadudeckas 3annck. bubmamorpaduyaeckoe omnm-
canme. OOmue TpeOOBaHUSA W TIpaBUIa COCTABICHU». bubanorpadguueckne CChUIKH B TEKCTE JAIOTCS B KBAJAPATHBIX CKOOKax
uQpamMn B COOTBETCTBUU CO CIIMCKOM JIMTEPATyphl, B KOTOPOM IUTHPYEMbIe paOOThI NMEPEUNCISIFOTCS: OTCUYECTBEHHBIE, 3apy-
6exHble. DaMITIKM HHOCTPAHHBIX aBTOPOB MPUBO/STCS B OPUTMHAIBHON TpaHCKpHUNIINK. HexxenarebHO CChIIaThCs Ha PEe3toMe
JIOKJIA/IOB, Ta3eTHBIC MyOIMKAIINH, HEOyOIMKOBAaHHBIC HAOMIONCHUS M JTHYHBIE cO00meHNs. CChIIKH TOIKHBI OBITH CBEPEHBI
aBTOPAMH PYKOIHCH C OPUTMHAIIBHBIMU JIOKyMEHTaMH.

Crmcky MCTOYHUKOB mpescTasisitores B JIBY X BapuaHTax:

1) NcrouynnkaMu Ha OpUTHHAIBHOM si3bIke B cooTBeTcTBHM ¢ [OCT 7.1. — 2003.

2) B TpancnuTepariu OyKBaMu JTaTHHCKOTO ayihaBUTa C IEPEBOIOM UCTOUHUKOB ITyOIMKAIIIH Ha aHTTIMACKAHN s36IK. Ha
caifte http://www.translit.ru MO>kxHO O€CIUTaTHO BOCIONB30BaThCS MPOTPAMMOI TPAHCIUTEPAITUH PYyCCKOTO TEKCTa B JIATHHHILY
(Bapmant BGN mu BSI). Ipu TpancnuTepanmy TeKCTa Ha Ka3aXCKOM SI3bIKE HEOOXOANMO BPYUHYIO PEIaKTHPOBATh, COOMIOmas
CIENYIOLIMH OPSAIOK:

o=a H=n
i=1 y=u
0=0 y=u


http://www.translit.ru/
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The Journal «Current Problems of Theoretical and Clinical Medicine» is a peer-reviewed interdisciplinary scientific and
practical journal that publishes the results of original research, literature reviews, and case studies related to clinical medicine and
public health. The authors of the manuscripts and the main readership of the Journal are healthcare specialists, practicing physicians,
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quality of the Journal and its citation rate by national and foreign researchers.

Manuscripts that do not meet these requirements will not be considered by the Journal's editors.

Main thematic focus — medicine and medical education.

The Journal «Current Problems of Theoretical and Clinical Medicine» has been published since 2012 and was registered
with the Information Committee of the Ministry of Information and Social Development of the Republic of Kazakhstan
(registration certificate Ne12178-x dated December 29, 2011 (primary), certificate of re-registration NeKZ18VPY 00058972
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* Public health
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SUBMITTING AN ARTICLE

Articles are accepted in electronic format (.doc/.docx) through the Journal’s website kazrosmedjournal . krmu.edu.kz.

The submitted material must be original, previously unpublished and not under consideration in other journals. The
manuscript can be submitted in Kazakh, Russian and English. The text of articles is checked for plagiarism and unfair borrowings.
Materials used in writing an article must be properly formatted, indicating links to sources of information and data.

Scientific articles submitted to the editorial board for possible publication in the Journal first undergo technical examination
and are checked in the Antiplagiarism system. The originality of the text must be at least 75 %. Originality consists of self-citation,
citation and originality of the text.

Texts with an originality of at least 75 % are checked for plagiarism and unfair borrowings.

The use of technical manipulations aimed at concealing plagiarism, as well as falsification of data, is not allowed.

When using artificial intelligence tools (ChatGPT, etc.), authors must verify the reliability of the material provided and
indicate the extent and form of use of these tools in the description of the methodology in the corresponding structural section
of the article. The editors of the Journal reserve the right to reject a submitted manuscript if it reveals insufficient authorial
independence in writing an article using artificial intelligence tools.

All manuscripts received by the editor undergo a double-blind review process, in which the reviewer does not know the
author’s personal details, and the author does not know the reviewer’s personal details. The review is carried out on average within
2-3 weeks from the moment the article is received, but no more than 2 months, depending on the decisions made (referral for
revision) by the reviewer and the editorial board of the journal.

The editors of the Journal have the right to request the original database on the basis of which calculations were made in
cases where questions arise about the quality of statistical analysis. The editors also reserve the right to make editorial changes to
the text that do not distort the meaning of the article.

If accepted for publication, the article will be published in the next or subsequent issue of the Journal. Each article will be
assigned a DOI (Digital Object Identifier). The article will be posted on the Journal's website in open access.

Requirements for the technical format of the article

The volume of the manuscript of the original article should be 2000-3000 words, not including the abstract,
acknowledgments, reference list, tables and figures. The reference list for original articles should include 15-30 references.

A literature review can include up to 5000 words. For reviews, the number of references can be up to 100.

A clinical case can contain up to 2000 words, not including the abstract and reference list. The reference list should
include at least 10 and no more than 20 sources.

Conference reports, short communications and book reviews should not contain more than 1500 words. Manuscripts
of original articles should have the following sections: «Abstract», «Introduction», «Methods and Materials», «Resultsy,
«Discussiony, «List of Referencesy.

e The text of the manuscript is in Times New Roman font, font size — 12, with line spacing — 1, with paragraph spacing
—1.25.

e Portrait orientation with 2.5 cm margins on all sides.

o Tables and figures (illustrations, graphs, photographs), as well as captions for them, are sent in the same file as the main
text. The name of the table is written above the table in width, and the name of the figures is written below the figures in the center.
Aligning figures to the center, tables to width without paragraph indentation. It is necessary to indicate the sources of tables and
figures in the note. Notes are given below the table or figure. In the text of the article, it is necessary to refer to tables and figures.
Abbreviations in the text are not welcome; the word must be typed in full.

Structural elements of the article

1. The universal decimal classification code (hereinafter referred to as UDC) must be presented on the left side of the
first line in bold, 12 pt. You can view the UDC reference book here: https:// teacode.com/online/udc/.

2. On the next line on the left side the Interstate rubricator of scientific and technical information (IRST) is indicated
in bold, 12 pt. This is a hierarchical classification system with universal thematic coverage. The directory can be found here:
https://grnti.ru/.

3. The title of the article should be as short as possible, but informative and accurately reflect its content. Names in the
form of interrogative sentences, as well as ambiguous names should be avoided. It is not allowed to use abbreviations in the title
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of the article and abstract. The text may use standard abbreviations. The full term in place of which an abbreviation is introduced
must precede the first use of the abbreviation in the text. The title of the article is presented in 3 languages (Times New Roman,
bold font, capital letters, font size — 12 pt., alignment — in the middle). There should be one empty line between the IRST and the
title of the article.

4. The last name and initials of the authors must be presented after one blank line in bold Times New Roman font, 12
pt., center aligned. The corresponding author is highlighted with a symbol (*).

*Corresponding author is one of the authors responsible for contact and feedback with the editors of the journal

5. Place of work, country, city (Times New Roman, 12 pt., aligned in the middle). Full name of all organizations,
countries and cities to which the authors belong. Each author is associated with their organization using an uppercase numeral as
shown below:

Sample
ARTICLE TITLE
D. N. Makhanbetkulova'*, G. Adak', M. V. Khomyakova?, A. N. Daurenbekova?,
F.K. Zholdasova®

'Kazakh National Medical University named after S. D. Asfendiyarov, Kazakhstan, Almaty
?Kazakh-Russian Medical University, Kazakhstan, Almaty
*Corresponding author

Abstract

** title of the article, information about the authors, abstract, keywords must be presented

in 3 languages

6. Abstract. The abstract is a brief, but at the same time the most informative content of a scientific publication. The
abstract should present the purpose, methodology, significance and results of the study. The abstract must be no less than 100
words and must not exceed 300 words. The editors reserve the right to correct the text of the abstract if necessary. When compiling
an English version of an abstract with a title, in order to avoid distortions, it is recommended to use the help of a professional
translator. The abstract must be presented in 3 languages (Times New Roman, 12 pt., alignment — width; subtitle — in the middle).

7. The subtitle «Keywords» is placed under the abstract, containing 4-6 keywords reflecting the problems studied
during the research. For keywords, it is advisable to use terms from the list of medical subject headings used in Index Medicus
(www.pubmed.com) (Times New Roman, 12 pt., alignment — width)

8. After one empty line, the main text of the article with the following structure:

Introduction. The section clearly states the prerequisites for the research: the essence of the problem and its significance
are indicated. Authors should familiarize the reader with the problem being studied, briefly describe what is known on this topic,
mention work carried out by other authors, identify the shortcomings of previous studies, if any, i.e., convincingly prove to
the reader the need for research. It is not necessary to cite all works published on this topic; it is enough to mention the most
significant of them, only those that are directly related to the topic. It is recommended to refer not only to national, but also
foreign studies on the topic.

At the end of the section, the purpose of the study is stated. The objectives set to achieve the goal are also listed here.
The goal is formulated in such a way that the reader has a complete understanding of what is planned to be researched and using
what method. Data, results, or conclusions that will be presented later in the work should not be included in this section.



Methods. The section should include only those methods that were intended to be used at the planning stage of the
project according to the original study protocol. Additional methods, the need for which arose during the study, should be
presented in the «Discussion of results» section. The section should be written in such detail that the reader can not only
independently evaluate the methodological pros and cons of this study, but, if desired, reproduce it. It is recommended to provide
a clear description of the following points in this section (it is not necessary to separate them into different subsections): type
of study; method of selecting study participants; measurement technique; methods of data presentation and processing; ethical
principles.

The following are the types of research:

1. Type of study. This subsection clearly identifies the type of study being conducted (literature review, observational,
experimental, etc.).

2. Method of selecting study participants. This subsection clearly states how patients or laboratory animals were selected
for observations and experiments. Criteria for inclusion and exclusion of potential participants in the study are outlined. It is
recommended to indicate the population from which the study participants are selected and to which the results obtained will be
extrapolated. When using a variable such as race or ethnicity in a study, you should explain how the variable was measured and
what the implications of using the variable are. Observational studies should indicate the method of sampling (simple random,
stratified, systematic, cluster, multistage, etc.) and justify the inclusion of this particular number of participants in the study.
In experimental studies, the presence or absence of a randomization procedure for study participants should be indicated. A
description of the randomization procedure must be provided. In addition, it should be indicated whether a masking procedure
was performed. Calculations of the minimum required sample size for testing statistical hypotheses or retrospective calculations
of statistical power for basic calculations are encouraged.

3. Measurement technique. All procedures for measuring certain parameters, collecting data, conducting therapeutic or
diagnostic interventions must be described in such detail that the study can be reproduced according to the description provided.
If necessary, you can make a link to a detailed description of the method used. If the researcher uses their own modification of a
previously described method or proposes a new one, then a brief description of the modification used or the proposed method, as
well as an argument against the use of generally accepted methods, must be provided. The names of drugs, chemical substances,
doses and methods of administration of the drug used in this study are indicated.

4. Methods of presenting and processing data. This subsection is often the main reason for refusal to publish works of
Kazakhstani researchers abroad. The data processing methods used must be described in such detail that a reader with access
to the original data can verify the results obtained. The editors of the Journal may, in doubtful cases, request initial data from
the authors of the article to verify the results presented. It is recommended that results be presented with appropriate measures
of error and uncertainty (confidence intervals). When describing statistical methods, references to manuals and reference books
must be provided with the obligatory indication of pages.

5. Ethical principles. If the article describes human experiments, it must be stated whether the procedure was in
accordance with the standards of the ethical committee responsible for that aspect of the work or with the Declaration of Helsinki
(1975) and subsequent revisions. It is unacceptable to mention the names and initials of patients, or the numbers of medical
records, especially if the article is accompanied by illustrations or photographs. When laboratory animals are used in research, it
is necessary to indicate the type and number of animals, the methods used to anesthetize them and kill them in accordance with
the rules adopted by the institution, the recommendations of the national research council or current legislation.

Results. This section is intended to present the main results of the study only. The results obtained in this study are not
compared with the results of similar studies by other authors and are not discussed.

The results should be presented in text, tables and figures in a logical sequence based on the order of the goals and
objectives of the study. It is not recommended to duplicate in the text the results presented in tables or figures and vice versa.

Units of measurement are given in accordance with the International System of Units SI.

Digital material is presented, as a rule, in the form of tables located in the vertical direction of the sheet. They must
have a title, and the column headings must exactly correspond to their content. Illustrations (photos, drawings, etc.) must have a
serial number, name, contain an explanation of all curves, letters, numbers and other symbols, information about magnification,
method of painting or impregnation of the material. The data in the figures should not repeat the data in the tables. The quality of
illustrations must ensure their clear reproduction; photographs must be contrasting, black and white or colored. Each illustration
is given a serial number, title and a link to the source. Photos are not returned to the authors. Charts and graphs should clearly
label the axes and data values.



The discussion of the results. In articles describing original research, this section begins with a brief (no more than
2-3 sentences) presentation of the main research results. Main conclusions corresponding to the goal and objectives of the
study. There is no need to focus on secondary results just because statistically significant differences were identified when
testing statistical hypotheses. This section should not repeat material that has already been described in the Introduction and
Methods sections. It is necessary to identify new and important aspects of research and, equally important, explain the reason
for obtaining such results. Limitations of this study should be considered, especially if they may have a significant impact on the
results obtained or their interpretation. Additionally, the strengths of the study or how it is better than others on the topic should
be noted. Discussion of the strengths and weaknesses of the study is an important part of the section and is intended to help the
reader obtain real results. In the conclusion section, the results obtained from this study are compared with the results of similar
studies conducted by other authors. Instead of simply mentioning previous studies, an attempt should be made to explain why
the results obtained are different or the same as those obtained by other authors.

Conclusions must be drawn away from the objectives of the study, avoiding unsubstantiated statements and conclusions
that do not follow from the presented results or calculations. For example, one should not draw conclusions about the economic
feasibility of using a new method of treating patients with disease «X» if the article does not provide a comparative cost-
effectiveness analysis.

9. Bibliographic data / List of sources should be a brief bibliographic description of the cited works in accordance
with TOCT 7.1. — 2003 “Bibliographic record. Bibliographic description. General requirements and rules of compilation.”
Bibliographical references in the text are given in square brackets in numbers in accordance with the bibliography, which lists
the cited works: national, foreign. The names of foreign authors are given in the original transcription. It is not advisable to refer
to abstracts of reports, newspaper publications, unpublished observations and personal communications. References must be
verified by the authors of the manuscript with the original documents.

Lists of sources are presented in TWO versions:

1) Sources in the original language in accordance with TOCT 7.1. — 2003.

2) Transliterated in letters of the Latin alphabet with translation of publication sources into English. On the website http://
www.translit.ru a free program for transliterating Russian text into Latin (BGN or BSI option) can be used. When transliterating
text in Kazakh, it is necessary to manually edit it, following the order:
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e e B
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Y
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