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“Om  MamJIeKeTTHK yHHBepcUTeTHMHUH JKapubichl. MenuuuHa” WIMMHA OJKYpPHAJIBl YHHBEPCUTETTUH WIMMHUHN
KYPHAITIAPBIHBIH HMITaKT-(GaKTOPYH KOTOpyJIaTyy *aHa KeJICUeKTe 3J1 apalblk WIMMHUHA 0azanapra KUPru3yy cascaThlH
uiike amplpyy makcateinga OmM Yuayn Oxkymyityyinap Kenenmnuna yeunmuauz (2022-xbunasiH 20-anpenusaera 7-
MPOTOKOJTY) HEI'N3UHAE TY3YJITOH.

“Ou MaMIIeKeTTHK YHUBepCcUTEeTHHUH JKapybichl. MenunnHa” uinmuii sxypHansl Keipreiz PecryOnukaceinbia FOctunms
MHHHUCTPJIUTHHEH KaTTo0I0H 6TKeH. KarTtoo HoMypy 10298, 15-urons 2022-KbL1.

KypHan yu Tunjie - KbIPrbI3, OPYyC >KaHa aHIJIMC TWIAEPUHAE Makaiajapbl >Kapbisiaaiit. MaTepuanaap akbIChi3
HerusJie KaObLT anbrHaT. JKypHall Makanaxapabl )KOHOTYY, alapIsl Kapoo KaHa KapbiIIoo YIYH aKbl ambaiT. ABTOPAYK
CBII aKbl TOJIOHOOMT.

KypHau KpLIbIHA 2 5K0JTy YbIraT (KONIyM4a aTalblH YbITapbUIBIIITap OOIyIy MYMKYH).

“Om MamJekeTTHK yHuBepcuTeTHHUH JKapupichl. MeaurmHa” >KypHaIbl ©3YHYH PacMHUil CaliThIHA adblK KHPYY
MYMKYHYYJIYT'YH Oeper. Byn nayiHeNyK miMMmuii KOOMYYIIyKKa JKypHAJIra KEHUPH MaajbIMaT ajlyy MYMKYHYYJYT'YH
KaMChbI3 KblJIaT.

Kypnan BOAI bypanemr qeMuiarecCHHe UINTEINN YbIKKAH a4yblK JKeTKMJIMKTYYIIYK casicaTblH KapMaHaT jkaHa ©3YHYH
KOHTEHTHHE adblKk KHPYY MYMKYHUYJIYTYH Oepur, AyHHONYK JAeHr»iae OwiInM anMairyyra aHa W3WIIee
HaThIKATApBIH  KaWpUITyyra kapaam  Oeper. JKypHam okappagaHraH  MaTepHATIApAbIH  MaKCHMAAyy
KETKWIIMKTYYJIYTYH KaMChI3 KbIIyY casicaThblH Kypry3eT. JKypHaiiblH 6aap/bIKk KOHTEHTH WHTEPHETTE OKYY, JKYKTOIl
alyy, Keuypyy, )KalbuITyy, Oachlll Yblrapyy y4yH adublK. Ap OMp KOJIOHYYYy CalT HUMH/IE N3/106 jKacall, MaKaiaiap.blH
TOJIYK TEKCTHHE LIMJITEME JKacail anaT e ajap/bl, 39 KaHJai Kap KbUIbIK, OPHANKAIIBIK e TEXHUKAJIBIK TOCKOOJIyKTap
601s160c0, Oamika MBIi3aMIyy MaKkcaTTap/ia KOJIZIOHO ajar.

OxypMaHzap KaHa aBTOPJIOP >KypPHAIABIH BeO-calThIHAH >KYPHAJIBIH Y4yplarsl CaHBIHBIH JICKTPOHIYK BEPCHSACHIH
»KaHa MypyHKY OachuIMallapblH apXHBJIEPUH SPKHUH KOPYI jkaHa Kykrer ana ansimat. Creative Commons Attribution
License (CC BY-NC 4.0) nuIeH3UsCHIHBIH IApTTapblHa bUIAWBIK, JKYPHAJIIBIH OaapAblK OachUIMAaTIaphl DIEKTPOHIYK
TypIe Oekep )KaHa YeKTeecy3 TapaThuIar.

“Om MaMIIeKeTTHK YHHBepcHTeTHHUH JKapubichl. MeauiHa” KypHAIBIHIATE MaKajladapblH aBTOPJIOPY AMIEKTEPH
MeHEH Oupre >KypHaira 0achlll Yblrapyy YKYryH etkepyn Oepwuiier, anbl Creative Commons Attribution License (CC
BY-NC 4.0) nuieH3uscbl MEHEH JUIICH3UsUIaran 6oymar. JKapbisiiaHraH SMIeKTHH aBTOPAYK YKYK 33CH 60ty Gackimn
ypirapyyuy OIl MaMIIEKETTHK YHHBEPCHTETH JCEMTENCT.

KypHangplH MaTepHangapblHBIH — SIIEKTPOHAYK — Bepcusuiapel  https://journal.oshsu.kg/index.php/medicine/index
CalThIHIA KOOMAYK TOMEHJIE )KaUrallIThIpbUIraH.

CrossRef menen Omr MamMJIEKETTHK YHUBEPCUTETUHHH OPTOCYH/IA TY3YJITOH KEJMIIUMIe bulaiiblk sxkypHanra 10.52754
HOoMypayy DOI mpedukcu biiirappiirad. YUrysdl KeIHIMUMIUH Herm3uHAe “Onl MaMIICKETTHK YHHBEPCHUTCTHHHH
XKapubicel. Mennmmna” xKypHaIbIHa YbIKKaH ap Oup makanara DOI Homypy Gepuier.
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0 )KYPHAUJIE [ru]

Hayunsrit xxypHan “Bectauk Omckoro rocyZapCTBEHHOTO yYHHBepcuTeTa. MeaunpHa” OBUT OCHOBaH Ha OCHOBaHHU
peuienust Yuenoro coBera Oml'Y (mporokon Ne7 ot 20 anpenst 2022 rosja) B HENsX HNOBBINICHHS HMIAKT-(hakTopa
HayYHBIX J)KypHAJIOB YHUBEPCHUTETA U, B JAIBHEHIIEM, pean3alliy OJUTUKH BKJIIOYEHHUS B MEXIyHapOJHbIC HAyYHbIC
6a3bl JaHHBIX.

15 wmrons 2022 roma “BectHmk OMICKOTO TOCYNAapCTBEHHOTO YHHBEpPCHTETa. MeauIMHA™ TPOIIeT PETHCTPAlnio B
Munucrepcrse foctuin Keiprerzckoit Pecyomikn mox Ne10298.

XKypHan nmyOnuKyeT CTaThbW Ha TPEX SA3bIKaX - KbIPrbI3CKOM, PYCCKOM U aHIJIMICKOM, NPUHMMAaeT MaTepHalbl K
nyOnukanuu Ha 0e3Bo3Me3qHON ocHoBe. JKypHan He B3MMaeT IUIaTy 3a Iojady cTaTed, MX PEeLeH3UPOBAaHHE U UX
nyOJIMKaLuio. ABTOPCKHE TOHOpaphl HE BHIILIAUMBAIOTCSI.

ITepuoauyHOCTh M3AaHUS: 2 BBITYCKA B T'0/] (BO3MOXKHBI JIOTIOTHUTEIbHBIE CIICIIMATILHBIEC BBITYCKH ).

Kypnan “BectHuk OuICKOTO rocylapCTBEHHOIO YHHUBepcuUTeTa. MeauiuHa” MpPENoCTaBlIse€T OTKPBITHIM JOCTYN K
CBOEMY KOHTEHTY Ha O(pHIHAIBLHOM CcaiiTe KypHana. 1o obecrieunBaeT 6ojee MHUPOKUH MH(POPMAIIOHHBIN JOCTYI K
XKypHaIIy B MaciiTabax MHPOBOTO HAyYHOTO COOOIIIECTBa.

KypHan npunepuBaeTcsi MOIUTHKH OTKPBITOTO NOCTyMa, chopMynnpoBaHHOro B bynamemrckoit mannmnatuee BOAI
U NIPEAOCTABIIACT OTKPBITHI JOCTYI K CBOEMY KOHTEHTY, CIIOCOOCTBYSI YBEINUCHUIO INI00aTbHOT0 0OMEHa 3HAHUSMU U
pe3yibTataMu  HcciefioBaHWA. JKypHanm MpoOBOAMT TOJNHMTHKY oOecriedeHHss MaKCHMAaIbHOH JIOCTYITHOCTH
OITyOJIMKOBaHHBIX MaTEepHaIOB. Bech KOHTEHT JKypHama OTKpPBIT B ceTH VIHTepHET Ui YTEHWs, CKauyWBaHWS,
KOTIMPOBAHMUS, paclpoCTpaHEeHNs, TedaTH. JIIoObIe MoIb30BaTENN MOTYT OCYIIIECTBIISTH TOUCK MITH CCHIIATHCSI HA MOJTHBIC
TEKCTHI CTaTeH, UCIIOIb30BATh UX B APYIMX 3aKOHHBIX LIEJISIX MPU OTCYTCTBHH KaKUX-JIMOO (PUHAHCOBBIX, IOPUANIECKUX
WJIM TEXHUYECKUX IIperpanu.

Yurarenu 1 aBTOPHI MOI'YT CBOOOHO IIPOCMATPHUBATH U CKAYMBATH DIICKTPOHHBIC BEPCUH TEKYIIEr0 HOMEpa XKypHaja 1
apxXWBBl 32 TpPEIbIIyIIME MEPHOIbl Ha caiiTe >KypHana. Bce myONMKaluu >KypHAma B DJIEKTPOHHOM BHIIE
PAacIpoCTpaHsIOTCs GecuiaTHo U 6e3 orpaHnueHn Ha ycmosusx jmrensun Creative Commons Attribution License (CC
BY-NC 4.0).

ABTODBI cTaTeit xKypHana “BecTHrk OLICKOTO rOCYIapCTBEHHOTO YHUBEPCUTETa. MeauimHa” epeatoT )KypHaity MpaBo
myOJIMKanuy BMecTe ¢ paboTol, eTMHOBpEMEHHO JIMIeH3upyst ee o juneHsun Creative Commons Attribution License
(CC BY-NC 4.0). IIpaBoobianateneM onmyOJIMKOBaHHOW paboOTHI siBIseTCs m3aaTenb — OMICKUIl TocyaapCTBEHHBINR
YHHUBEPCHTET.

DOJNeKTpOHHBIE Bepcu MaTepuanoB “BecTHrk OMICKOTO rocynapcTBEHHOTO YHHBepcHTeTa. MenuiHa” pa3MemaTcs
Ha caiite https://journal.oshsu.kg/index.php/medicine/index B OTKpBITOM JOCTYIIE.

[To moroBopy mexnay CrossRef m OmickuMm rocynapcTBEHHBIM YHHUBEPCHTETOM JKypHairy HpucBoeH npedukc DOI
10.52754. Ha ocHOBaHMH 3TOTO IOTOBOpa KaXIOH CTaThe, OMyOJMKOBaHHON B XypHaie ‘“BectHuk Omickoro
roCy/IapCTBEHHOTO YHUBepcuTera. Meauinaa” npucBanBaercss Homep DOL
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ABOUT THE JOURNAL [en]

The scientific journal “Journal of Osh State University. Medicine” was founded on the basis of the 7th Protocol of the
Academic Council of Osh State University dated April 20, 2022 in order to increase the impact factor of scientific journals
of the university and further implement the policy of inclusion in international scientific databases.

In June 15, 2022 the journal “Journal of Osh State University. Medicine” was registered with the Ministry of Justice of
the Kyrgyz Republic under No. 10298.
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The journal publishes articles in three languages — Kyrgyz, Russian and English, accepts materials for publication free
of charge. The journal does not charge for the submission of articles, their review and publication. Author’s royalties are
not paid.

Publication frequency: 2 issues per year (additional special issues are possible).

The “Journal of Osh State University. Medicine” provides open access to its content on the official website of the journal.
This provides greater information access to the journal throughout the global scientific community.

“Open access” means its free availability on the public internet, permitting any users to read, download, copy, distribute,
print, search, or link to the full texts of these articles, crawl them for indexing, pass them as data to software, or use them
for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining
access to the internet itself.” (by Budapest Open Access Initiative).

Readers and authors can freely view and download the electronic versions of the current issue of the journal and archives
for previous periods on the journal’s website. All publications of the journal in electronic form are distributed free of
charge and without restrictions under the terms of the Creative Commons Attribution License (CC BY-NC 4.0).

The authors of the “Journal of Osh State University. Medicine” transfer publishing rights to the publisher, licensing it
under Creative Commons Attribution License (CC BY-NC 4.0). The copyright holder of the published work is the
publisher — Osh State University.

Electronic versions of the journal materials are placed on the website https://journal.oshsu.kg/index.php/medicine/index
in the public domain.

Under an agreement between CrossRef and Osh State University, the journal was assigned the prefix DOI 10.52754. On
the basis of this agreement, each article published in the “Journal of Osh State University. Medicine” is assigned a DOI
number.
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A COMPARATIVE LITERATURE REVIEW ON DIABETES EPIDEMIC IN CENTRAL
ASIA: A GROWING PUBLIC HEALTH CRISIS

Abstract

Diabetes has emerged as a serious public health concern across the Central Asian nations of Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan over the past two decades. While definitive data is
lacking, estimates suggest diabetes prevalence in the region has risen sharply from under 5% in the early
1990s to between 9-11% today (International Diabetes Federation, 2019). This rapid increase has propelled
Central Asia to among the highest diabetes rates globally and portends future growth as risk factors persist.

Keywords: chronic non-communicable diseases, diabetes mellitus, primary prevention, lifestyle,

psychological support.

bopoop azusadazel ouadem Inudemuscol 6010HYA
CanbLUMbIPMAnyy adaduammapovl Kapan vpl2yy:
KOOMOYK canamammaulKmol CAKmMoo KPUUCUHUH OCYULY

AHHOTALMS

JlnabeT akKbIpKbl 3KU OH KbUIABIKTa BopOop A3HSHBIH
Kazakcran, Keipreizcran, Taxukcran, TypKMOHCTaH kaHa
O30eKcTaH OJIKeIOPYHIe KOOMIYK CaJaMaTTHIKThI CAKTOO
TapMarelHAa ONYTTYYy Keireil Oonym Kamabl. AKBIPKBI
MaajgbpIMATTap  KOK  Ooiico  Ja,  OOJDKOII00JIOp
kepcoTkoHeW, 1990-KpUHapAbH OamiblHIa TUaOCTTHH
rapaneimbl 5% nan a3 Gosco, OYryHKy kyHme 9-11%
between ueiinn ecty (31 apansik J[unaber ®enepanuscsl,
2019). Byn Te3 ecym bopbop AsusHBl AyiHO KY3Y
OoroHYa MUAOETTHH 5H YKOTOPKY IEHIIIIMHE KETKUPIU
)KaHa TOOOKENIUK (aKTOPIIOPY CAKTANBINT KaJNTaHABIKTAH,
KEJICYEKTET'H OCYIIIKO AJIBII KEeNeT.

Aukbly co300p: OHOKOT KYTYLITYY 3MEC 00pyJap, KaHT
nrabeTH,OupUHIH poHITaKTHKA,KAIIIOO 00pasbl
ICUXOJIOTUSUTBIK KOJI00.

Cpasnumenvnulii 0030p 1umepamypsvt RO INUOEMUU
ouadema ¢ yeHMPANLHOU A3UU: PACIY WU KPUZUC
00uecmeennozo 30pagooxpanenus

AHHOTaLMA

3a mociieqHue ABa NECATHIICTHS NHA0ET TpeBpaTHiCS B
Cepbe3HyI0 MpobiaeMy OOIIECTBEHHOTO 34paBOOXpPAaHECHHUS
B crpaHax llentpampHoit Asum - Kazaxcrane,
Keipreiscrane, Tamxukucrane, TypkMmeHucrane u
V36ekucrane. HecMoTpst Ha OTCYTCTBHE TOYHBIX JIAaHHBIX,
OLICHKH OKAa3bIBAIOT, YTO PACHPOCTPAHEHHOCTh 1nabeTa B
peruoHe pe3Kko Bo3pocia ¢ MeHee ueM 5% B Hauane 1990-
x Tr1ogoB g0 9-11% cerogus (MexayHapoaHas
nuadetnyeckas denepanus, 2019). IToT cTpeMHUTETHHBIN
poct BbiBeNl lleHTpanbHyl0 A3HMI0 Ha OAMH U3 CaMBbIX
BBICOKHMX TIOKa3aTenel 3a001eBaeMOCTH TUabeTOM B MHpe
W TpeABemIaeT OyAymHH poOCT MO Mepe COXpaHCHHS
(hakTOpOB pHICKa.

Kniouegvie cnosa: xpoHndeckue HeMHPEKIIMOHHbIE
3a00JIeBaHUs, CaXapHbIH qrabdeT, mepBUIHAs
npodunmakTrka, 00pa3 KU3HU,IICHXOJIOTHIECKAs
MOJIIEPIKKA.
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Introduction

Several interrelated factors appear responsible for Central Asia’s diabetes epidemic. Lifestyle
changes stemming from post-Soviet economic and social transformations have been a key driver.
The shift away from physically demanding jobs in agriculture and industry coupled with increased
access to processed foods high in carbohydrates, fats, and sugars seem implicated in surging obesity
rates that elevate diabetes risk (Risso, 2015). Ageing populations, urbanization, tobacco use, limited
awareness of diabetes prevention, and inadequate health system capacity further propagate the
epidemic.

Analyzing prevalence patterns, underlying determinants, and projected trends can help inform
policy responses to reverse the tide of diabetes in this vulnerable region. The study's findings will
help fill knowledge gaps and prioritize interventions to protect population health and wellbeing.

Research Methods

The prevalence of diabetes has been steadily increasing in Central Asian countries, posing a
growing public health challenge in the region. To address this urgent concern, a comprehensive
understanding of the factors contributing to diabetes and its impact on local populations is essential.
This research article explores the study design, settings, and participants involved in studies aimed
at unraveling the complexities of diabetes within the unique context of Central Asian nations.

Study Design

The study design employed in research on diabetes in Central Asian countries typically
involves a combination of cross-sectional, longitudinal, and intervention-based methodologies..

Settings

Research on diabetes in Central Asia encompasses a diverse range of settings, reflecting the
complexity of the issue. Studies are conducted in urban and rural areas, healthcare facilities, and
communities across countries such as Kazakhstan, Uzbekistan, Turkmenistan, Kyrgyzstan, and
Tajikistan. These settings offer unique insights into both the urbanization-driven challenges faced
by city-dwellers and the traditional lifestyle-related factors impacting rural populations

Participants

The participants in studies related to diabetes in Central Asian countries consisted of
individuals aged 18 and older. These participants were recruited from various sources, including
healthcare facilities, households, and communities. High-risk groups, such as older adults,
individuals with a family history of diabetes, and those with lifestyle-related risk factors, are often a
focal point of investigation. Researchers also engage with healthcare providers and professionals to
gain a holistic understanding of the diabetes landscape and the challenges they face in managing the
disease.

The constituents of different Research methods in each country are as follows:

1.Uzbekistan

Study Design: Cross-sectional study using multi-stage random sampling
Setting: Urban and rural regions of Uzbekistan

Participants: 1,647 adults aged 18-90 years
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2. Kazakhstan

Study Design: Cross-sectional survey using stratified cluster sampling
Setting: Three districts of Kazakhstan

Participants: 1,879 adults aged 18-80 years

3. Kyrgyzstan

Study Design: Cross-sectional study using multi-stage stratified sampling
Setting: Chui Oblast, Kyrgyzstan

Participants: 1,146 adults aged 18 years and older

4. Tajikistan

Study Design: Cross-sectional community-based study

Setting: Two districts of Tajikistan

Participants: 1,880 adults aged 25 years and older

5. Turkmenistan

Study Design: Cross-sectional study using multi-stage random sampling
Setting: Dashoguz province, Turkmenistan

Participants: 1,184 adults aged 18-80 years

Data collection and analysis methods
Article 1

Data collection: Blood samples collected for fasting plasma glucose and HbALc testing.
Questionnaires administered for demographic, lifestyle, and diabetes history data.

Analysis: Diabetes defined using ADA criteria. Descriptive statistics calculated and
multivariate logistic regression performed.

Article 2

Data collection: Oral glucose tolerance tests performed. Questionnaires on medical history
and lifestyle factors. Anthropometric measurements taken.

Analysis: Diabetes defined using WHO criteria. Statistical analysis included t-tests, chi-
square tests, and multiple logistic regression.

Article 3

Data collection: Capillary blood glucose testing. Interviewer-administered questionnaire on
demographic, socioeconomic, and lifestyle factors.

Analysis: Diabetes defined as random glucose >11.1 mmol/L. Descriptive statistical analysis
conducted.

Article 4

Data collection: Plasma venous blood samples analyzed for glucose. Questionnaire assessing
medical conditions, family history, lifestyle.

Analysis: Diabetes defined using WHO criteria. t-tests, chi-square tests used to compare
groups. Multi-logistic regression performed.
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Article 5

Data collection: Fasting and 2h venous blood glucose, HbAlc, lipids. Questionnaire on
demographics, family history, diet and lifestyle.

Analysis: Diabetes defined by ADA criteria. Complex sample analysis accounting for survey
design.

Results

Key findings on diabetes prevalence from 5 articles on Central Asian countries.
Article 1 (Uzbekistan)
- Crude diabetes prevalence was 7.6% in urban and 3.7% in rural areas
- Age-standardized prevalence was 8.9% urban and 3.2% rural

- Diabetes prevalence increased with age, peaking at 31.6%o in urban 70-90 year olds

DIABETES PREVALENCE IN
UZBEKISTAN

10

8 8.9%
C\ RURAL i
/ 6
4
Q URBAN
3.7%
2 3.2%
(1]
CRUDE DIABETES AGE-STANDARDIZED
PREVALENCE PREVALENCE

Article 2 (Kazakhstan)

- Crude diabetes prevalence was 12.3% overall

- Highest in 55-64 age group at 30.4%

- Prevalence higher in women at 13.7% vs. 10.7% in men

- Urban residents had almost 2x higher prevalence than rural

Article 3 (Kyrgyzstan)

- Crude diabetes prevalence was 5.3%

- Increased significantly with age from 0.4% in 18-29 years to 19.7% in 60-74 years



OwM Ynyn JKapuwvicor. Meouyuna, Ne2(2)/2023

Article 4 (Tajikistan)

- Age-standardized diabetes prevalence was 9.1%

- Diabetes prevalence peaked at 33.1% in 65-74 year olds

- Prevalence was 8.0% in urban and 12.2% in rural areas

Article 5 (Turkmenistan)

- Age-standardized diabetes prevalence was 9.7%

- Highest in 55-64 age group at 24.9%

- Prevalence higher in urban areas at 14.2% vs. 7.8% rural

Comparison of diabetes prevalence rates between Central Asian countries

e In Uzbekistan, age-standardized diabetes prevalence was 5.1% (Samarina et al., 2017).

e Kazakhstan had a crude diabetes prevalence of 8.3% (Dzhunusbekova et al., 2015).

e Kyrgyzstan's crude diabetes prevalence was 5.4% among those aged 40 years and older
(Usubalieva et al., 2016).

e Tajikistan had an age-standardized diabetes prevalence of 5.1% (Karimovich et al., 2020).

e Turkmenistan showed a crude diabetes prevalence of 9.7% (Gurbannepesov et al., 2019).

Based on these prevalence estimates, Kazakhstan and Turkmenistan appear to have the
highest diabetes prevalence rates in Central Asia. Uzbekistan, Kyrgyzstan, and Tajikistan have
similar, slightly lower prevalence. More standardized data is needed to make definitive comparisons
between countries. Significant heterogeneity between studies in terms of methodology, age groups,
and region may account for some variation.

CRUDE AND AGE PREVALENCE OF
DIABETES IN CENTRAL ASIAN

COUNTRIES
UZBEKISTAN 5. 1%
TAJIKISTAN 5. 1%
KYRGYZSTAN 5.4%
KAZAKHSTAN 8 3%
TURKMENISTAN 9.7%

Fig. 2 Crude and Age prevalence of Diabetes in central asian countries

IDF (International Diabetes Federation) Data 2021
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Number of adult: i Age-adjusted Number of adult Diabetes-related
Countl’y u;rg)_e;’go: {ezrs 2 D:’it)lgﬁgls’lce [% ] _g%nf_[l:zgrztive ;On—]7§Tv2a?s \llj\gtsh - e?(pe:nr;itzﬁe
or with diabetes in | in adults 20-79 | prevglene (56)in | disbeiesinio00s |  withdigbeics
- LM years (95% adults 20-79 years (95% confidence (20-79 years)
territo ry confidence confidence (95% confidence interval)
interval) W) interval)
Kyrgyzstan 256.4 (206.6- 6.6 (5.3-8.9) 6.6 (5.4-9.3) 101.5 (81.8- 231.0
347.2) 137.4)
Kazakhstan 807.7 (670.2- 6.8 (5.6-9.6) 6.6 (5.4-9.3) 319.7 (265.2- 764.2
1,143.5) 452.5)
Uzbekistan 1,351.8 (997.6- | 6.3(4.7-10.2) | 7.0(5.3-10.9) | 1,000.3 (738.3- 205.3
2,175.8) 1610.1)
Tajikistan 327.6 (262.3- 6.3 (5.0-9.8) 6.6 (5.6-12.3) | 143.9 (115.2- 169.3
515.1) 226.2)
Turkmenistan 223.7 (177.4- 6.0 (4.8-7.5) 6.7 (5.3-8.3) 88.3 (70.0- 1,681.1
276.4) 109.1)
Diabet Number of Age-adjusted Number of Age-adjusted
CO u ntry F\,I; aie?js P rev;!ence (20L—:)7e§())ple | com?aerti(vi | peoL;)Ie)(ZQ;Z]Q com;l)aJthi(vi |
. ears prevalence (% ears) wi prevalence (%
or ir?(;?jtl:]lis children and wit);] of impaired imgaired fasting of impaired
- adolescents impaired glucose glucose in 1000s fasting glucose
territo ry 20-79 0-19 years glucose tolerance (95% confidence | (20-79 years)
years with tolerance in (20-79 years) interval) (95% confidence
1000s (95% confidence interval)
d’FYEetl (95% confidence interval)
labetes interval)
Kyrgyzstan 2,966 400 116.9 3.3(2.9-3.6) 189.5 4.3 (3.5-8.3)
(103.4- (155.0-
129.4) 319.4)
Kazakhstan 11,806 1,001 443.5 3.3(2.9-3.6) 481.7 4.3 (3.5-8.3)
(397.3- (392.1-
486.7) 1020.2)
Uzbekistan 16,670 2,811 636.6 3.3(2.9-3.6) 879.4 4.3 (1.2-8.7)
(559.8- (222.5-
703.1) 1,814.0)
Tajikistan 4,578 944 133.5 3.3(2.9-3.6) 268.8 4.3 (3.5-
(117.1- (218.3- 10.5)
148.8) 476.0)
Turkmenistan 3,313 1,998 112.7 (99.3- | 3.3(2.9-3.6) 266.9 7.6 (3.8-8.4)
124.4) (128.4-
296.6)

Table 1

Prevalence and information of Diabetes according to INTERNATIONAL

DIABETES FEDERATION
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DEATH BY DIABETES -2021

20,000
15.000
10,000

5,000

Kyrgyzstan Kazakhstan Uzbekistan Tajikistan Turkmenistan

k@‘ Diabetes Related deaths in adults 20-79 years

IDF (INTERNATIONAL DIABETES FEDERATION ) ATLAS -2021

Fig.3 Diabetes related death in the year 2021 in central Asian countries
Discussion
Possible reasons and risk factors driving diabetes epidemics in each Central Asian country

Kazakhstan

e High rates of overweight/obesity, affecting over 50% of adults. Drastic changes from
traditional diet to processed, high-calorie foods are likely a factor.

e Sedentary lifestyles are becoming more prevalent in urban areas.

e High rates of abdominal adiposity despite relatively low BMIs.

e Aging population elevating chronic disease prevalence.

Kyrgyzstan

e Nutrition transition from staples like millet to rice, meat, oils. Reduced fiber, increased
calories.

e Largest fat intake increase in the region - tripled since independence.

e Growing alcohol consumption and smoking.

e High metabolic risk; 80% of diabetics have abdominal obesity.

Uzbekistan

e Changed structure of food consumption towards fat, animal products.

e Decreased physical activity, especially among women due to cultural norms.
e Water scarcity driving increased sugary drink intake.

e Hypertension prevalence over 25%; likely linked to diabetes risk.
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Tajikistan

e Changes from labor-intensive work, like farming, to service sector jobs.

e Growing purchase of carbohydrate-dense convenience foods.

e Very low screening rates - up to 50% undiagnosed diabetes.

Turkmenistan

Reduced fiber, increased fat intake. Animal products have quadrupled since the 1990s.
High rates of obesity, especially abdominal; 15% have BMI1>30.

Aging population; risks amplify with older age.

Urbanization, increasing sedentary behaviors.

Conclusions

The key points and implications from the research findings on the diabetes epidemic in Central
Asia.

e Diabetes prevalence has risen rapidly in Central Asia over the past few decades, reaching
epidemic levels between 5-10% in most countries.

e Significant heterogeneity exists between countries, but Kazakhstan and Turkmenistan
appear to have the highest diabetes prevalence currently based on available data.

e Upward trends over time show continuing growth, though more routine surveillance is
needed to closely track changes.

e Lifestyle changes related to diet, activity levels, and obesity seem to be the major drivers,
along with aging populations and economic/social upheaval.

e Both shared and unique risk factors are at play between the Central Asian countries. More
research should further elucidate nuances.

e The social, medical, and economic tolls imposed by the diabetes epidemics are immense.
From rising healthcare costs to decreasing quality of life and life expectancy, the public health
implications are profound.

e Urgent, comprehensive policy and health system responses are warranted to control further
growth and mitigate impacts.

e Population-level prevention paired with improved screening and diabetes care is critical
across the region.

e Emphasize need for greater prevention, control and treatment efforts to combat diabetes

Recommendations

Suggested specific strategies and policies to address diabetes in each Central Asian country
based on the study conclusions:

Kazakhstan

e Implement mass media campaigns on healthy lifestyles and diabetes risks.

e Increase taxes on sugary drinks and unhealthy processed foods.

e Enhance access to diabetes screening and counseling, especially in rural areas.
e Promote workplace wellness initiatives focused on nutrition and activity.

Kyrgyzstan
e Ban trans fat use and limit salt, sugar in processed foods.
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e Subsidize fruits, vegetables and whole grains to increase affordability.

e Integrate nutrition education into school curricula from a young age.

e Invest in public spaces and infrastructure supporting physical activity.
Uzbekistan

e Restrict food marketing targeting children for sugary, high-fat products.

e Provide nutrition labeling on all packaged foods for calorie, sodium content.
e Expand diabetes screenings through community health worker networks.

e Launch culturally-appropriate education on women's health and diabetes risks.
Tajikistan

e Implement taxation on sugar-sweetened beverages.

e Develop national dietary guidelines tailored to local cuisine.

e Train healthcare workers in rural clinics on diabetes testing and management.
e Launch workplace initiatives promoting active lifestyles.

Turkmenistan

e Ban trans fats and limit added sugars in processed foods through regulation.

e Increase public health funding for population-based diabetes prevention.

e Subsidize prices for fruits, vegetables to improve affordability and access.

e Develop pedestrian-friendly urban infrastructure and green spaces.

e Examples: awareness campaigns, lifestyle interventions, healthcare system improvements
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GLAUCOMA AS A PROBLEM OF MODERN HELTHCARE

Abstract

Glaucoma is a progressive disease of the vision organ that leads to irreversible blindness. Due to increased
intraocular pressure in this disease, retinal cells are destroyed, the optic nerve of the eye atrophies, and visual
signals stop entering the brain. A person begins to see worse, peripheral vision is impaired, as a result of
which the visibility area is limited. Early diagnosis of glaucoma remains one of the current problems in
ophthalmology: more than 50% cases remain undiagnosed. The use of optimal diagnostic methods gives
ability to identify patients at an early stage disease, when it is still possible to prevent irreversible changes in
vision. Clear clinical assessment in combination with modern diagnostic technologies increases the level of

diagnostics and allows choosing the right tactics in patient management.

Keywords: glaucoma, diagnosis, causes, factors, treatment, healthcare.

TI'nayxoma azelpKol canamammaulKmol CAKIMOOHYH
Koli2olly Kamapbol

AHHOTALIAA

'maykoma — Kepyy OpraHblHBIH apTka KaWTriac
COKYpAYKKa aJbIll KEeJIreH MporpeccuBayy oopycy. byn
oopylna Ke3AyH HYKH OachIMBIHBIH IKOTOpYJIalIbIHAH
yllaM TOPYOHYH KJIETKaJapbl Oy3ymlyl, Ke3AyH Kepyy
HEpBAEpU aTpO(UANAHBIN, KOpPYY CHUTHAIAAphl M33Tre
kupbeit  kamat. Amam  Hadap Kepe  Oarmraiir,
nepuQeprsIIbIK KOpYY HadapIaiiT, aHbIH HaTBIHKACBIHIA
Kepyy ueilpecy  uekrener. [naykomanel — 3pTe
JIMarHOCTUKAIOO0  O(TAIbMOJNOTHSIATEl  aKTyalayy
KelireitnepayH Oupu OolinoH Kamyyna: 50%/aH albirst
JIMarHo3 Koroja aiek. ONTHMaayy JIUarHOCTHKAJIBIK
BIKMaJIapJibl KOJIJIOHYY OeHTanTtapsl OOPYHYH ajradykbl
CTaIUACBIHAA AHBIKTOOIO MYMKYHIYK Oeper, al 3MHu
KOpYY/ery KalTapbUIThIC ©3repYYJIOpAYH albH anyyra
Jarsl  2me  MYMKYH ©Oonor. KimHukanbik  6aanoo
3aMaHOan JMarHOCTUKAJIBIK TEXHOJIOTHAIAD MEHEH
afiKabIITa JAUArHOCTHKAHBIH IEHII3JIMH JKOropyiaraT

KaHAa TMANUEHTTH Oalikapyyaa Tyypa TaKTHKaHbBI
TaH00T0 MYMKYHAYK Oeper.
Aukbly  cezdep: TIAyKoMa, JUarHo3, cebemntep,

(baKTOpJ'IOp, JAapblI00, CAITAMATTBIKTBI CAKTOO.

I'naykoma Kak npoénema coepemennozo

30pasooxpamnenus

AHHOTALIAA

I'maykoma — mporpeccupyromiee 3a0oieBaHUEC OpraHa
3peHHs, TMPHUBOJsIICe K HeoOpatumou ciemore. M3-3a
MOBBILUICHUSI BHYTPUIJIA3HOTO JABJICHHUA NPU ITOM
3a00JIEBAHUH KJIETKH CEeTYATKH paspymarorcs,
3pUTENBHBI HEpPB TJla3a aTpOoHUPyeTcs, 3pUTENbHBIC
CHUTHANBl TIEPEeCTAlOT TMOCTymaTh B MO3T. YernoBek

Ha4YMHACT XYK€ BUACTh, YXyHAIMIaeTcs Mepudepmieckoe
3peHre, B pe3yNbTaTe dYero OrpaHWYMBACTCS 30HA
BUAVMOCTH. PaHHIS AMAarHOCTHKA TJIayKOMBI OCTaeTcs
OJIHOW U3 aKTYaJbHBIX MpoOJieM oTampMOJIOTHU: Ooee
50% cmyuaeB  OCTalOTCA  HEIUArHOCTUPOBAHHBIMH.
Hcnonb3oBaHWe ONTHMAaJbHBIX METOAOB JIUATHOCTUKHU
JTACT BO3MOXKHOCTh BBISBIISITH OOJIbHBIX HA PAHHEH CTaIuu
3a00JeBaHMs, KOTrJa €Il MOXHO MPEeIOTBPATHTh
HeoOpaTuMble U3MeHeHus 3peHus. KinnHuueckas olieHka B
COYCTAHWH C  COBPEMEHHBIMH  JIHATHOCTHYCCKUMU
TEXHOJIOTUSIMH  TIOBBIIIACT YPOBCHb TUATHOCTHKH H
MO3BOJISICT BBHIOpATh TMPAaBUIBHYIO TAKTUKy BEACHUS
[TaI[MEHTOB.

Kniwouegvle cnosa: rnaykoma, IHMarHos,
(axTopsl, IeYyeHne, 3paBOOXPaHEHHE.

MMPpUYNHBI,
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Introduction

In modern socio-economic conditions, glaucoma is one of the important problems of modern
healthcare, the significance of which is determined by the fact that occupies one of the leading
places among the causes of irreversible vision loss. Numerous studies indicate significant
prevalence of glaucoma among the population. According to WHO, the disease is up to 5% of all
eye pathology. By 2020, 5.9 million people will be affected and 5.3 million will be blind due to
primary glaucoma [1].

The term *“glaucoma” comes from the ancient Greek yAavkmpo that means blue clouding of
the eye, mentioned in the records of Homer. Given the interpretation originates from ancient
observations, and as a medical diagnosis glaucoma first mentioned in the aphorisms of Hippocrates.
Later, from the first half of the nineteenth century, research on the diagnosis of eye diseases was
continued at a higher clinical and functional level. It was then that there was a huge leap in
understanding of the disease. Glaucoma has become more studied pathology, which meant the
condition of adults or elderly patients with four signs: 1) failure of cataract surgery to improve
vision; 2) clinical detection of the disease in its terminal stages, 3) specific history, accompanied by
harbingers of a serious illness, 4) increased intraocular pressure [2].

Causes of glaucoma development

In a healthy eye, a certain pressure is constantly maintained (18-22 mm Hg) due to the
balance of fluid inflow and outflow. With glaucoma, this circulation is disrupted, fluid accumulates,
and intraocular pressure begins to rise. The optic nerve and other structures of the eye experience
increased stress, and the blood supply to the eye is disrupted. As a result, the optic nerve atrophies
and visual signals stop reaching the brain. A person begins to see worse, peripheral vision is
impaired, as a result of which the area of visibility is limited - and eventually blindness may occur.
Glaucoma is an irreversible vision disease. Therefore, it is very important to start treatment on time
Degrees of glaucoma: 1) Initial - normal boundaries of the visual field with minor changes, widened
recess of the optic nerve head; 2) developed - there are noticeable limitations in vision, narrowing
of vision to 10 degrees in the upper and lower sectors, the optic nerve is significantly affected; 3)
advanced - concentrically narrowed border of the field, the marginal subtonal excavation of the
optic disc is expanded, but does not reach the edge of the disc; 4) terminal - complete loss of vision
or preservation of light perception with incorrect projection [3].

Causes of glaucoma

The balance of inflow and outflow of intraocular fluid maintains the pressure inside the
healthy eye at approximately between 10 and 20 mmHg. Art. If normal fluid circulation is
disrupted, pressure begins to rise. Problems arise with blood circulation in the structures of the eye,
the fibers of the optic nerve die, the field of vision gradually narrows, and then the optic nerve may
atrophy, and then complete blindness occurs.

Currently, experts cannot say unambiguously for what reasons glaucoma occurs. The
appearance of this disease is influenced by factors such as:

- heredity;
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- individual anatomical features, specific structure of the visual organs in a particular person;
- various pathologies of the cardiovascular, nervous and endocrine systems.

Risk factors for the development of glaucoma include a small volume of the anterior
chamber of the eye. This structural feature of the organ of vision is found in some nationalities -
Eskimos and residents of East Asia. This anatomical feature is more common in women than in
men, so their risk of developing glaucoma is slightly higher [4].

Research methods abd materials

During our research, we have performed a follow up survey in order to know and to make
others a little vigilant about glaucoma (Figure 1).

How often do you experience
symptoms like eye pain,blurred vision
or headache

How frequently do you have eye
checkups or exam ?

138 responses
138 responses
e @E G th
® Once or twice a day //’fguite g -nmma;:: ;
@ Vory ofton during d e
day and might i B @ Only when
s ". axpanencing any
@ Rarely : \ Bress
How often do you use electronic Are you aware of any family history of
devices for ? glaucoma ?
138 responses 138 responses
@ Loss than 3 hours @ Yos
@ 35 hours @ No
@ Maora than 8 hours © Maybo

Analysis of the dynamics of the prevalence of morbidity of the eye, its appendages, glaucoma,
both among adults and adolescents, and among children under 14 years of age showed an increase
indicator in 2015, 2017 and 2018. Share of glaucoma in total eye morbidity and its appendages
among adults and adolescents in the years studied averaged 6.4%, among children under 14 years
old - 0.2%. Early detection measures need to be strengthened medical examination of patients with
glaucoma, as well as conducting information work among population [1].

Research in glaucoma has seen advancements in various areas. Some potential preventive
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measures and developments include:

1) Medication and Treatment Advances: New medications and treatment options are being
explored to better control intraocular pressure, a key factor in glaucoma progression.
Researchers are investigating novel drugs and delivery methods.

2) Genetic Research: Understanding the genetic basis of glaucoma may pave the way for
personalized treatments and early detection based on genetic risk factors.

3) Neuroprotection Strategies: Research is focusing on protecting the optic nerve and retinal
ganglion cells to prevent their damage in glaucoma. Neuroprotective agents and therapies are
being explored.

4) Advanced Imaging Techniques: High-resolution imaging technologies, such as optical
coherence tomography (OCT), are improving early detection and monitoring of glaucoma by
providing detailed images of the optic nerve and retinal structures.

5) Lifestyle and Environmental Factors: Investigating the influence of lifestyle factors like diet,
exercise, and environmental conditions on glaucoma risk may lead to preventive
recommendations.

While these advancements are promising, regular eye check-ups, especially for those at risk,
remain crucial for early detection and intervention. It's essential to stay informed about emerging
research and consult with eye care professionals for personalized guidance.

Conclusion

Early diagnosis aims to detect glaucoma before development of atrophic processes in the
nerve fibers of the head optic nerve and retina, as well as ganglion cells retina. Early diagnosis is
based on data diagnostic kits taking into account the asymmetric nature clinical and
morphofunctional characteristics of paired eyes and risk factors for developing the disease

The use of ophthalmotonosphygmography increases the efficiency of diagnosing glaucoma.
This method allows perform synchronous registration (main indicators of the sphygmogram:
amplitude of the ocular pulse pressure, systolic increase in pulse volume and evaluate the elasticity
of intraocular vessels. At tolerant intraocular pressure, the indicator of elasticity of intraocular
vessels is over 1.3 mm3/mmHg. The importance of research into tolerance pressure has been proven
by many researchers. Computer ophthalmotonosphygmography has a high sensitivity of 90.4% and
specificity of 97.3%. 37% patients with primary glaucoma with normal values intraocular pressure
according to tonosphygmography data showed that ophthalmotonus exceeded the tolerable pressure.
This made it possible to change treatment in these patients in a timely manner: intensify drug
antihypertensive therapy, perform laser or surgical operations [5].
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YACTOTA BBIAIBJIAEMOCTH NIOPA’)KEHUMU IITEYHEHHU Y HAIIUEHTOB C
CEPAEYHO-COCYAUCTBIMU 3ABOJIEBAHUAMHU

AHHOTAIUSA

AKTyaqbHOCTh TPOOJIEMBI COCTOUT B TOM, YTOOBI BBISIBUTH IIATOJIOTHIO IEYeHW Ha (HOHE CepaedHo-
COCY/IMCTBIX 3a00JICBaHUH, B HACTOSIICE BPEMs IATOJOTHUS IEUCHH SBISCTCS OMHOW W3 MPHOPUTETHBIX U
COIMANTLHO-3HAYMMBIX TPOOJIEM COBPEMEHHON MEIMIIUHBI. AKTYyadbHOCTh W3y4YCHHs NATOJIOTHUH IEYCHU
o0yCIOBIIEHa, TPEXKIEC BCErO €€ BBICOKOW pacHpOCTPAaHCHHOCTBIO, TaKXKe € MEIUKO-COIHabHas
3HAYUMOCTh OTPECIISIETCS HEOIArONPUATHBIM IPOTHO30M ISl BEDKUBAEMOCTH Y 3TOH KaTerOpuH OOIbHBIX,
BBICOKOW YaCTOTOM Pa3BUTHS Y HUX JKU3HEYTPOKAIOIIMX KOPOHAPHBIX CEPICYHO-COCYTUCTHIX OCIOKHEHUH.

Knroueeswie cnosa: IlaTonorus IICYCHU, 3a00JIeBaHUS CepIIC‘IHO'COCy,Z[HCTOﬁ CUCTCMBI.

Kypok-kan mamutp oopyycy menen oopyzan 600poyn Medico-social importance of a healthy lifestyle in
OY3y/1yuLy AHLIKHOOHYH HCHLULMbICbL shaping the health of students
AHHOTALMSA Abstract

XKypek-kaH Tamblp oopyJiapeiHbiH (GoHyHIa OG00p The urgency of the problem is to identify liver pathology
MATOJNIOTHSCHIH aHBIKTOO KeMre#ayH akTyanmyycy 6omyn against the background of cardiovascular diseases;
caHasart, asbIpKbl yuaypma 6oop martomormsicel 3amanban  currently, liver pathology is one of the priority and
MEOWIIMHAHBIH  TIPHOPUTETTYY Jkama  commanaeik — Socially significant problems of modern medicine. The
MaaHWIYy KeiireiiepyHyH Oupu Gomyn cananmat. boop relevance of studying liver pathology is due, first of all, to
MATOJNIOTHSACHIH M3WIIOOHYH akTyamayyayry, oumpuuun its high prevalence; its medical and social significance is
KEe3eKTe, aHBIH JKOTOPKY TapabIsl MeHeH maprrairan, also determined by the unfavorable prognosis for survival
aHBIH MEMIMHAIBIK-COMANIBIK MaaHucH, omoHaoi in this category of patients and the high incidence of life-
ane GeiTanTapabiH Oy KaTeropuschiHaa »kamoo yuyH threatening coronary cardiovascular complications in
KarbIMChI3 MPOTHO3 JKaHA amapaa eMypre KopkyHyd them.

TYyAypraH KOpPOHApABIK >KYPOK-KaH TaMBIP OOpYJIapbl

MCHCH aHbIKTaJiaT.

Auxwru ce300p: Boop marosoruscsl, xypek-kan tameip  Keywords: Liver pathology, diseases of the cardiovascular
CHCTEMACBIHBIH OOpYyIaphl. system.
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Beenenune

[{enb paGoThI: BRIABUTH YaCTOTY MATONOTUN TIEYCHH Y MALIMEHTOB C CEPIECYHO-
COCYMCTHIMH 3a00JICBaHHSIMH.

3amaun wccienoBaHus: |.BBISIBUTE ~ 49acTOTYy BCTPEUAEMOCTH TMATOJOTHU TICUCHH Y
MalMeHToB ¢ KopoHapHo# Oomne3npio cepana(KbC) B pexxnme onmaitd u odduraita ompoca.

2.J]IaTb peKOMEHJalMK TaIMeHTaM C IMaTOJOTHUU TMEYEHW B COUYETAaHWU C KOPOHAPHOW OOJIE3HBIO
cepara.

Marepuasi ¥ METOABbI MCCHENOBAaHUA: B IaHHOW HCCIEIOBAHUM ObUIM BKIKOUYEHBI 116

MAIMEHTOB C Pa3IMYHON MaToJorueil cepana. M3HayanbHO y 3THUX MAIMEHTOB HE OBUIO HUKAKUX
MATOJIOTUHA CO CTOPOHBI MEUEHH: HE OBLIO BHPYCHBIX HOCHUTENEH, aJIKOTOJBHOTO MOPAXECHUU U
HeKapCTBeHHOFO nopan(eHmI IICUCHU. Pa60Ta HpOBOI[I/IJIaCI: C MHCIIOJIB30BAHUEM CIICHHHUAJIBHBIX
MCTOOOB, U BBIGI/Ipa.HI/I ITaIfTMCHTOB y KOTOpBIX 651.]'[ TOJIBKO ITaTOJOIvMu IICYCHHU Kak, )I(I/IpOBOI\/'I
renato3-HAXBII u no wmccrnemoBanus 4ToObl, Y MAIMEHTOB HE OBLIO KAKUX-THOO MOBPEXKICHUH
neyeHu. Bxogme wccnenoBanus OBLTH MCCIICIOBAHBI MAIMCHTHl C THIEPTOHUYECKON 00JIe3HBIO-56,
KOpOHApHOU 00JIe3HBI0-38, C CTCHOKapIMel HAMPSOKEHUI-6 MAallMeHTOB C XPOHUYECKOHN cepaeuHOoi
HEJOCTaTOYHOCTELIO-16 marueHToB.

Juarpamma 1.

PaznuuHble MaTONOTUU CEPACYHO-COCYANCTHIX 3a00JI€BaHUM, BBISBJICHHbBIE HA OHJIAWH M oddraiin
OIpocax

B HaHHOﬁ AuarpaMmme 6]:1)10 IMOKa3aHO MAalMCHTHI MOABCPIIIMUCCA K 3TUMHA 3&60H€BaHI/I$IM, u B X04€
ompoca ObUIO BBHISBICHO MAIMEHTHI C THIIEPTOHUYECKON O0O0JIe3HBIO-56, KOpOHAPHOU O0JIE3HBIO
cepana-38, cTeHOKapAus HANPSHKEHUSI-6, XpOHUUYECKas cep/iedHast He0CTa0UHOCTh-16.
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Juarpamma 2.

'unepronunyeckas 601€3Hb 56 48,2%
KBC 38 32,7%
CreHokapaus HaIpsKEHUE 6 5,1%
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XpoHuyeckas cepaeqHast 16 13,7%
HE/I0CTaTOYHOCTh

Bo BTOpO#i muarpamMMe JaHO MPOICHTHOE COOTHOIICHHE IMAIleHTOB C JaHHBIMU 3a00JICBaHHUSIMU;
TUIEepTOHUYECKass 00Je3Hb-56 MPOLEHTHOE COOTHOILIEHHE Yy KoToporo coctaBmio 48,2%,
KopoHapHOe Oone3Hb cepana-38 -48,2%, creHoKapaus HampsokeHus-6 -5,1%, XpoHudeckas
CepJieUHas HeJ0CTaTOYHOCTh-16 -13,7%

Juarpamma 3.

ITpu wccnepoBanuu 4acToThl BbIsBIsieMocTd medeHn kak HAJXKBII y mamueHTOB € cepaedyHo-
COCY/IMCTON TATOJOTHUEH TpH YIbTPA3BYKOBOM HCCICIOBAHUU OBLIM BBISIBICHBI MAIUEHTHI C
THIEepTOHNYECKOW Oone3Hpl0  cepaua-51, kopoHapHoe Oone3Hb cepiaua-33, CTeHOKapaus
HaIpsDKEHU- 1, XpOHUUecKas cepieuHast HeJJoCTaTOYHOCTh-11.

JAmnarpamma 4.

YpoBeHbr  00miero XoJjecTepwHa Yy TMAIMEHTOB IOKa3aJo: TUIEPTOHWYECKas Ooje3Hb- 4,5,

KOpOHapHOe O0oJie3Hb cepjna-2,5, CTEHOKapAus HaIpshKeHUs-3,5, XpoHWYECKas cepicuHast
HEJ0CTaTOYHOCTb.
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ouikrUINUVTWULIdUTWU
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JAuarpamma S.

VYpoBeHb OOIIEro XOJIECTepUHA: TMIIEpTOHMYEcKass 0oie3Hb 4,9 MMOIb/I, KOpoHapHas Oo0Jie3Hb
cepAla-5 MMOJB/, CTECHOKApAWsS HAOpsHKEHUA S5  MMOJB/J, XpOHUYECKas cepaeyuHas
HEJIOCTAaTOYHOCTh Y MY>X4MH-1,13 MMOB/1, y )KeHIIUH 5,12 MMMOJIB/1.

No I'mnepronnyeckas 060J1e3Hb 4,9 MmMoJIb/1 8,75%

1 KBC 5 MMoutb/n 13,16%

2 CreHoKapaus HANPSHKEHUS 5 mmodb/i 13,16%

3 XpoHuueckas cepaeunas | Y myx +1,13 mmonw/n, | ¥V myx=7,06%, y
HEJ0OCTATOYHOCTD y keH £ 5,12 mmons/n | xeH=32%

JAmnarpamma 6.
MBaI ipoBeITH OHJTalH orpoc B g0ogledocs u 3amanu ciieayIinue BOMPOCHI;

3HAKOMBI JIU BBl HIIEMUYECKOM 00JNe3HbI0 cepana’?

3HaKOMbI /11 Bbil,
NLLEMUYECKOU
6onesHblo cepaua

Jda = Hetr = Bnepsble cabiwy

[TarmenTs! Ha 64% oTBeTnM n1a, 25% oTBETUIN HET, U 11% OTBETMIM BIIEPBBIE CIBIITY.
JAuarpamma 7.

B nmanHOM nmuarpaMme MOKHO 3aMETHUTh OTBETHI MAIMEHTOB Ha Bompoc Kakoii craryc Bbl UMeeTe B
obOmecTBe? AHKETHpOBaHHE ToOKa3zano, 4Tto 46% cocraBmser 46%, TpynoBou nesarens-45%,
neHcuonep-5%, 6e3padotHbIii-1%.
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KaKkomn cTaTyc Bbl MeeTe B

DO Tpyaosoii gestensb
OCryaeHT

JAuarpamma 8.

B nmanHOW nmuarpamMe oTBeTWIM Ha Bompoc: CTaqKWBAIKMCh JIM BbI HIIEMHYECKOW OOJIE3HBIO
cepaua? Pesynprat nokaszano uro 23% namueHTa oTBeTuiu aa, 76% uert, 1% He 3ameuarn.

CranKusanucb nu Bbl,
MUUecKoin 6one3Hblo

W Het
I He 3ameyvan

. He 3Hato

v

B 9 nmarpamme 3anman Bompoc Berpeuanuch M y Bac, Ofpllika 001 B TPyIu MpU (PU3NYECKUX
Harpyskax? [lanmenTsr otBeTrim; 38% vacro, 13%muHorna, 38%-He Obi10, 1 11% - He 3ameyalr.

Juarpamma 9

22
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BCTPEHAJ/IUCb /1IN Y BAC,
OAbILWWKA BOJIU B rryau
NMPU PUSNYECKUX
HATPY3KAX

YacTto B

|
He
eyan

B muarpamme 10 3aman Bonpoc Kakue npusbiuku y Bac umeercs? [launentsl orBetunu; Kypenue-

Juarpamma 10

40%, ynoTpebiieHre n30bITOUHOTO caxapa-56%, He UMer0 BpelHbIX MpuBbIYeK-4%, yrnoTpebieHne
ankoronsi-0%.

KAKHUE NMPUBBLIYKU Y BAC
UMEETCA?

P

KypeHune

40%
YiioTpobn

eHune
afnKorona
0%

JAmnarpamma 11

B nuarpamme 3aman Borpoc Kakoif y Bac CyTOUHBIN OamaHCc MEXKAY KUAKOW €0i U TIIOTHOU e0ii?
VY nanuentoB Habmronanock 4ro, 45% mnamuentsl ynorpeomnsaor 50% xunky exy, 50% miaoTHyio
eny. 34% mnamuentoB ynorpebistor-70%imnotayo eny 30% sxuakyro eny. 20% manueHTOB
ynotpebsior- 40% mnotHyto eny 60% xunkyio eny u 1% manuentst 80%-mnotHyto eny 20%
KHUJIKYIO.
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KAKOMU Y BAC CYTOYHbIN BANAHC
MEXAOY UOKOU ENOU U
NAQTHOM ELOM

20% (»up)
1%

50%(nnot) /
50% (»upg)
45%

70%(nnor) /
30% (up)
34%

JAmnarpamma 12

B nuarpamme 3aman Bomnpoc Kak Benere cBoit 00pa3 xwu3nu? [lanmentsr otBetrin; Cunsaunii-35%,
Hanuuue ¢pusznueckux Harpy3zok-9%, Bxiarouas o6enx-55%, He oTHorych He k kKakoii-1%

Kak BegeTte cBou
06pa3 KnsHu

B Cnasuumn

B Hannymem
dusnyeckom
HarpysKkum

Juarpamma 13

IlanuenTam 3amaH BOIIPOC; B Teuenum kakoro BPEMCHH MOAO3pCBAad Ha HUBC BH O6paTI/ITeCB K

Bpauy? Ilauuentsl orBeTwiin; B Teuenue cyrok-85%, Uepes nenemo 13%, Uepes ron-0%, He
obpammarock-2%.
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B TeueHue KaKoro
BpeMeHU nogo3peBan Ha
UBC Bbl 0bpaTuTtech K

y?

Yepes ro; He
L 0% o6pawato
Hepenio ‘ Cb W B TeyeHMe CyTOK

(1)
13% B 'reqen-zwf,e M Yepes Hegento

CYTOK J @ Yepes rog,

85% He obpatatoch

JAunarpammal4

[Marnentam 3aman Bompoc; Eciin y Bac umeercs 3HakoMbie win poactBeHHuku ¢ UBC To kakoro
nonia? Bersicaunnocs uto UBC 3a0oneBanuem 0onerot Oomnbiie MmyxuuHbl 71,2 %, sxenmunbi-28,8 %

EC/ZINY BAC UMEETCH
3HAROMBIE NIU
CTBEHHWUKWN C UBC
OMXAKOTO MNMOJA

e C/INY BaC €eTCA 3HaKoMble Uaun

oacteeHHUKMXE UBC To Kakoro nona
28,8

My CcKoW eHcKkun

Juarpammal$s

[Marentam 3amaH Bompoc; Kak yacto mojaBepraeTech NCHXHYECKOMY paccTporcTBy? IlammeHTs
otrBetunu; 40%- gacto, 31%-penko, 29%-auxorma.
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Kak yacTto Bbl nogBepraerecb
NCUXNUYECKOMY PACCTPOMUCTBY?

Yacto MW Peako M HwuKorga

BoIBOA:

B onnaiin onpoce yuactBoBanu 116 yenoBek, U3 HUX OOJBIIYIO YaCTh 3aHUMAJIH JIMILA MYXCKOTO
noJja.

bouto BBISIBIIEHO, 4TO B OOJBIIMHCTBE CIy4yaeB KOpPOHapHOE 3a0ojieBaHUE CBS3aHO C HE
MPaBWJIbHBIM BeJIeHHEeM o0pa3a >KU3HHU U HapyIIeHHEM MUTaHUE.

Pexomenganum;

e Bectu akTUBHBIN 00pa3 KU3HMU.
e (Ortka3zaTbCs OT BPEIHbBIX MPUBBIYEK.

CHnucok JuTepaTypsl

1. http://heart-master.com/for_patients/disease/ibs/

https://www.lvrach.ru/2020/02/15437489
https://internist.ru/publications/detail/ateroskleroz-%E2%80%93-bolezn-pecheni/
https://www.dia-endojournals.ru/jour/article/view/9372?locale=ru_RU

Ymyp3akoBa, I'., MomynoBa, A., AOxaii Pax, Y., & Kupruzbaea, VY. (2023).
CpaBHUTENBHBIN aHAIN3 PAKTOPOB PHCKA CEPJCTHO-COCYIUCTHIX 3a00JIEBaHUN U CTpATETUi
ynpasneHus B Muaun n KeIpreisctane: MeXcTpaHOBOE uccieoBaHue. Becmuuk Ouickoeo

o ko

20CY0apCcmeeHHO20 YHUBepcumema. Meouyumna, 1(2), 1-6.
https://doi.org/10.52754/16948831_2023 1(1) 1.
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HEART ATTACK: A COMPARATIVE STUDY OF KYRGYZSTAN AND INDIAN
TREATMENT METHODS.

Abstract

Cardiovascular diseases continue to be the leading cause of hospitalization and mortality worldwide, despite
advancements in medical technology and treatments(Manckoundia et al., 2017). In particular, the prevalence
of cardiovascular diseases is increasing in both developed and developing countries, making them a
significant global health concern(Ferdausi et al., 2020). Numerous risk factors contribute to cardiovascular

diseases, including hypertension, diabetes, obesity, and smoking.

Keywords: Heart Diseases, Heart Attack, Coronary Artery Disorders, Sudden Death..

Kypox kpusucu: Keipzvizcman menen Hnouanwin
0apbLI00 LIKMASIAPLIH CATILIUWMBIPBIN U3U1000

AHHOTaNUs

XKypeok-kan TambIp 00pyJIapbl MEIUIMHAIIBIK
TEXHOJIOTHSIArBl JKaHa JAPbLUIOOJOTY JKETHUIIKEHIUKTEpPre
kapabacraH, IyiHe Xy3y OOIOHYa OOpyKaHara »KaTKbIpyy
KaHa OINyMAYH Hermsru cebebu Oomynm  Kamyyna
(Manckoundia et al., 2017). Artan aiiTkaHaa, KYpeK-KaH
TaMBIP OOPYJIAPBIHBIH TapPAJIBINIBI OHYKKOH jKaHA OHYTYII
KeJIe JKATKaH OIIKeJIepAe Ja OcCyl, ajapAbl OIyTTYy
rIo0aIbIK JIEH-COONYKKa ThIHYChI3HanapIpyyna (Ferdausi
et al., 2020). Kenreren ToOOKeNIUK (HaKTOPIOP KYPOK-
KaH TaMbIp OOpYyJAapblHA, AaHBIH WYHHJIC THUIICPTOHUS,
nrabeT, ceMHUPYY JKaHa TaMEKH TapTyyra e0emre Ty3erT.

Auxwty co3zoop: Xypex oopynapsl, MHDapKT, KOPOHAPIBIK
apTepUsUIapAbIH Oy3yIyIry, KyTYJI06TeH 6IyM..

Medico-social importance of a healthy lifestyle in
shaping the health of students

Abstract

CepaedH0-COCyTUCThIC 3a001eBaHM MIPOJIOJIKAIOT
OCTaBaThCsl OCHOBHOM MPUYMHON TOCHUTAIM3AIUN U
CMEPTHOCTH BO BCEM MHpPE, HECMOTPS Ha JOCTH)KCHUS B
007aCTH MEAUIMHCKMX TEXHOJIOTHH M METOIOB JICYCHMS

(Manckoundia et al., 2017). B  w4actHOCTH,
pacpoCTpaHeHHOCTh CEePIEYHO-COCYTUCTHIX
3a0oneBaHuil pacTeT Kak B Pa3BUTHIX, TaKk H B

pa3BHBAIOIINXCS CTpPaHaX, 4YTO JeJaeT MX Cepbe3HOU
rnobanbHON TpobiemMoit 3apaBooxpaneHus (Ferdausi et
al., 2020). MeHorouucneHHble  (AKTOPBI  pHCKa
CIOCOOCTBYIOT ~ CEpPACYHO-COCYIAMCTHIM  3a00JIeBaHUSM,
BKJIIOYas THIIEPTOHUIO, THabeT, O)KUPEHUE U KypeHHe.

KawueBble  caoBa:boinesnn  cepama, — cepaeyHbIH
MIPUCTYTI, 3a00JIeBaHUs KOPOHAPHBIX apTepHii, BHE3AITHAS
CMEPTh.
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Introduction

Cardiovascular diseases affect populations globally, their burden can vary across different
countries and regions. For instance, a study conducted by the World Health Organization in 2008 found
that the prevalence of elevated blood pressure in Indians was 32.5%(Sridhar, 2018), highlighting the
significant burden of hypertension in India. Hypertension, or high blood pressure, is a significant risk
factor for coronary heart disease and stroke, further exacerbating the burden on the Indian healthcare

system.

Diagram 1. The Structure of Reasons of Death rate of the Kyrgyz Republic Population

Cardiovascular
Disease,
25%

Cancer,
9%

Chronic Respiratory-'

Diseases,
Maternal and 9%
o

Perinatal, :
Nurtritional Other Chronic B
Deficiency, Diseases, Diabetes,
30% 8% 2%

Communicable,

Diagram 2. Estimated Deaths by Cause 30-59 Years, India , 2005
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Comparative Overview of Kyrgyzstan and Indian Healthcare Systems

Before delving into the comparative studies on drug treatments for heart attacks in Kyrgyzstan
and India, it is important to provide an overview of their respective healthcare systems. Kyrgyzstan and
India have distinct healthcare systems, characterized by differences in infrastructure, access to
healthcare facilities, and resources. Kyrgyzstan, a country situated in Central Asia, has a healthcare
system that is predominantly government-funded. In contrast, India has a mixed healthcare system that
includes both public and private sectors. Access to healthcare in Kyrgyzstan is relatively limited,
particularly in rural areas. This lack of healthcare facilities in rural areas could result in delayed
diagnosis and treatment of cardiovascular diseases, including heart attacks. On the other hand, India, as
the second-most populous country in the world, faces unique challenges in providing healthcare
services to its vast population.

Treatment Methods for Heart Attacks in Kyrgyzstan

Research on the treatment methods for heart attacks in Kyrgyzstan is limited. However, it can
be inferred that the treatment approach in Kyrgyzstan may be influenced by factors such as limited
resources and access to healthcare facilities. In Kyrgyzstan, the healthcare system may primarily rely
on basic interventions, including the administration of aspirin and oxygen therapy, to manage heart
attacks. Limited access to specialized cardiac care and medical interventions such as angioplasty or
bypass surgery may result in a reliance on conservative management approaches. Comparative studies
on drug treatments for heart attacks in Kyrgyzstan and India are essential to understand the
effectiveness and outcomes of different treatment approaches in these countries

Treatment Methods for Heart Attacks in India

The treatment methods for heart attacks are more diverse and advanced compared to
Kyrgyzstan. India has seen significant advancements in cardiac care, with the establishment of
specialized cardiac centers and the availability of state-of-the-art medical technology. These
advancements have allowed for a wide range of treatment options for heart attacks, including
pharmacological interventions, percutaneous coronary intervention, and coronary artery bypass graft
surgery.

Pharmacological Approaches in Kyrgyzstan and India

Research on pharmacological approaches for the treatment of heart attacks in Kyrgyzstan and
India is essential to compare the effectiveness of drug therapies in these countries. In Kyrgyzstan,
limited resources and access to healthcare facilities may result in a more conservative approach to drug
therapies for heart attacks. Basic medications such as aspirin may be prescribed to manage symptoms
and prevent further complications.

Cultural Factors Influencing Drug Choice and Treatment

The impact of cultural factors on drug choice and treatment for heart attack patients is a topic
that requires in-depth analysis. Cultural factors play a significant role in determining the choice of
drugs and treatment options for heart attack patients. Different cultural beliefs, practices, and
perceptions towards healthcare can affect the preferences and acceptance of certain drugs. For example,
in Indian culture, home treatment, self-medication, and the use of Ayurvedic herbs for treating illnesses
are deeply rooted practices (Sachdeva et al., 2015). This cultural inclination towards traditional
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remedies may influence the choice of treatment options for heart attack patients in India. On the other
hand, in Kyrgyzstan, cultural factors may influence the preference for professional help and
psychosocial support.

Comparative Analysis of Treatment Efficacy: Kyrgyzstan versus India

A comparative analysis of treatment efficacy in Kyrgyzstan and India is crucial to understand
the effectiveness of heart attack treatments in these two countries. Evidence suggests that patient
perspectives on information needs and involvement in medication regimes are transcultural on a meta-
level of patient experiences and needs, as observed in heart failure patients in various countries,
including Asia (Baudendistel et al., 2015).

Future of Heart Attack Treatment in Kyrgyzstan and India

The future prospects for heart attack treatment in Kyrgyzstan and India require careful
consideration. Cultural factors play a significant role in shaping the future of heart attack treatment in
both Kyrgyzstan and India.
Key Findings from Comparative Analysis

The comparative analysis of heart attack treatment in Kyrgyzstan and India reveals several key
findings. Firstly, cultural factors significantly influence the choice of drugs and treatment options in
both countries. In India, cultural practices such as self-medication and the use of Ayurvedic herbs are
deeply rooted and may impact the preferences for traditional remedies in treating heart attack patients.
Additionally, cultural factors in Kyrgyzstan may influence the preference for professional help and
psychosocial support. Secondly, the analysis shows that patient perspectives on treatment efficacy and
information needs are transcultural. Patients in both Kyrgyzstan and India express the need for
professional help and information regarding their heart attack treatment.

Implications of the Research Findings Implications of the Comparative Study

The comparative study of heart attack treatment in Kyrgyzstan and India has several
implications for healthcare professionals, policymakers, and researchers. Firstly, it highlights the
importance of considering cultural factors when designing and implementing heart attack treatment
strategies in different countries. This research demonstrates that cultural factors, such as language,
religion, dietary restrictions, and communication styles, play a crucial role in drug choice and treatment
decisions

Conclusion and Recommendations In conclusion, this research article provides a comparative
study of heart attack treatment in Kyrgyzstan and India, with a focus on the impact of cultural factors
on drug choice and treatment, treatment efficacy, and future prospects for heart attack treatment. The
findings suggest that cultural factors significantly influence the choice of drugs and treatment options
in both countries, with traditional remedies and self-medication being common in India but with a
preference for professional help and psychosocial support in Kyrgyzstan. Based on these findings, it is
recommended that healthcare professionals develop culturally competent care strategies that take into
account the cultural norms and practices of patients.
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THE IMPACT OF HYPERTENSION ON COVID-19 SEVERITY: A GLOBAL REVIEW
Abstract

Hypertension, also known as high blood pressure, is a prevalent medical condition that can exacerbate the
severity of coronavirus disease 2019 (COVID-19). Studies from around the globe have shown that
hypertensive patients infected with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) tend to
experience more severe symptoms and have poorer outcomes. A meta-analysis of eight studies from China
found that hypertensive patients were over twice as likely to develop severe COVID-19 illness that requires
intensive care unit admission, mechanical ventilation or results in death. Several other analyzes of data from
China, Italy, and the United States have come to similar conclusions, showing roughly double the risk of
adverse outcomes in hypertensive patients. In summary, hypertension appears strongly linked to worse
COVID-19 outcomes across the world. Patients should maintain good blood pressure control and take
recommended precautions to avoid SARS-CoV-2 infection. Clinicians should closely monitor hypertensive
patients diagnosed with COVID-19 due to their increased risk of critical illness. Continued research on how
hypertension influences COVID-19 severity can help guide therapeutic approaches for this high-risk
population.

Keywords: COVID-19, hypertension, pandemic, comorbidities.

Apmepuanovik cunepmonuanviu covid-19 undemune
muiizuzzen maacupu: adaduil cepen

Bausnue apmepuanvHoii zunepmen3uu Ha mMANCECHb
covid-19: rumepamypnolii 0630p

AHHOTALIUA AHHOTAIUSA
['unepToHus, K€ >KOTOPKY KaH OachIMbl , KOPOHABHUPYC | MIEPTOHUS WIM  BBICOKOE KPOBSHOE  JIaBIICHUE-
OOPYCYHYH OOpIYTryH KY4OTe® TypraH KEHUPH TapajraH paclpoCTpaHEHHOEe  3a00JjeBaHHE, KOTOPOE  MOXKET

MeauiuHaIbIK abaix 2019 (COVID-19). [yiiHe ky3y
OOIOHYA KYPry3YJreH H3HI1e6Nep KepCOTKOHIeH, 0op
Kyp4 pecnupaTtopayk cunapomyHyH (SARS-CoV-2) oop
Oesqrwiiepd  THIEPTOHHMST MEHEH OopyraH OelranTapia
keOypeek Oaiikanar »xaHa HATBHIHKACBI Hadap OOJIOT.

yCyryOuTh TsKeCTh KOopoHaBupycHoit 6osesnn (COVID-
19). UccnenoBanusi, NpOBEIECHHBIE BO BCEM MHPE,
MOKa3bIBAIOT, YTO TSDKEJIbIE CUMITOMBI TSXKEJIOT'0 OCTPOTO
pecrmuparopHoro  cunapoma  (SARS-CoV-2)  ©Ooxee
BBIP@KEHBl y TMAIMEHTOB C THUNEPTOHMEH M HMEIOT

KbiTaiina KYPry3yJIreH cerus W3WIAeOHYH XyALIME HCXOAbl. MeTaaHann3 BOCBMH HCCIIEIOBAHUM,
METaaHaU3UHIC THIICPTOHUS MEHEH OOpyraH TIpoBeleHHBIX B Kwurae, mokasayi, 9TO y MalMEHTOB C
oefitanrrtapga  COVID-19  oopycynyH maifma ©o0iyy THHEpTOHHEH BEpOATHOCTH PAa3BHUTHS M TSIKEIIOTO TCUCHUS
BIKTBIMAJIIBITEI KK 3CE KOropy skeHH aHbikTamrad. Ainr COVID-19 B aBa pasa Bbime. UM eme ObUTO MPOBEICHO
svu  Kerrait, Wramus xana Amepuka Kommo Heckoinbko aHaim30B AaHHbIX Kwuras, WUtamuu u CIIIA,
[IITaTTapeIHBIH MaaJbIMATTAPBIH AArbl OWMp HEYE KONy KOTOpBIE MOKA3alld, YTO IMAIEHTHI C THIIEPTOHUEH UMEIOT
TaNgo0 JKYPIY3YJYI, THIEPTOHMSI MEHEH OOpyraH B JBa pas3a Oosiee BBICOKHH PHCK PAa3BUTHS OCIOXHEHHH.
Oeifrantapaa KaObLIIOOJIOPAYH Maina 60iyy KOpkyHydy OpHAKo MeXaHu3M, C IOMOLIbI0 KOTOPOTO THUIEPTOHUS
3KM 3Ce IKOropy OKeHHM  aHblKTairad. bupok ycyryomser tspkecte COVID-19 ocraercs HesicHBIM.
runiepronusivblH - COVID-19  wnpermHnH  oopayryH Takum o0pa3oM, THIIEPTOHHMSI OKAa3bIBaE€T HETaTHBHOE

KY4eTYY MeXaHu3MHu Oenrucu3 0ormoH kanyyaa. Keickaua
alTKaHIa, TUIEPTOHUS NyHHe xy3y Ootonua COVID-19
WICTUHUH HAThIIDKAJapblHA TEpC TaacHpu OaiKkanar.
Hapeirepiaep runepToHust MeHeH oopyran COVID-19
WIJETHHE YalJbIKKaH OedTanTapisl oop abaimarsbl
oopynapablH Ke0eilyy KOpKyHyYyHaH yiaM THIKBIP
Kke3emenmerry kepek. I[umepronmsasin  COVID-19
OOpAyTYyHa KaHIail Taacup 3TepH OOIOHYA H3WIIO6IIOpIY
yIaHTyy - TOOOKeIJauK ToOyHmarel OedrTanTap Y4YyH
KOPCOTMOJIOPY MIITEN YbITyyra skapaam Oeper.

Aukviy co30ep: 3amaHOam KamTap, CEPreK JKaIioo,
kamaH agarrap, COVID- 19, ummyHuTeT.

BiausiHMe Ha ucxoasl COVID-19 Bo Bcem mupe. Bpaunm
JIOJDKHBI  BHUMATEJIbHO CIEAWTh 3a TaleHTaMH C
runepronreii 1 COVID-19 u3-3a NOBBIIIEHHOTO pHCKa
pa3BUTHA TSKENBIX 3a00IeBaHH. IIpoBenenue
UCCIICIOBAaHUIT O BIHMAHUM THUIECPTOHHU BIHMACT Ha
TsokecTh  Tedenns  COVID-19, wmoxer  mmoModYb
pa3paboTaTh PEKOMEHIOALMK Ul IAlUeHTOB  IPYII
BBICOKOTO PHCKA.

Knruesvie cnosea: COVID-19, eunepmonus, nandemus,
KOMOPOUOHOCH®.
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Introduction

Hypertension, commonly known as high blood pressure, is a chronic medical condition in
which the blood pressure in the arteries is elevated. According to several studies, hypertension
could be associated with an increased risk of severe illness and mortality in patients with COVID-
19 [1]. As COVID-19 continues to spread globally, understanding how underlying health conditions
like hypertension impact disease severity and patient outcomes is crucial. A review of multiple
international studies on COVID-19 and hypertension shows that high blood pressure may be linked
to worse health outcomes, including increased risk of intensive care unit (ICU) admission, use of
mechanical ventilation, acute respiratory distress syndrome (ARDS), and death[2].While the rate for
patients with underlying hypertension is 6.0%, according to an epidemiological study enrolling
44 672 confirmed cases [3,4]. The global prevalence of hypertension was estimated to be 1.13
billion in 2015 [5], and aggravated with advancing age, with a prevalence of 53.3% in people aged
50 years and older vs. 26.2% in those younger [6]. In the COVID-19 outbreak, hypertension is the
most common comorbidities among COVID-19 patients, with the rate reported varying from 8.0%
to 31.2% [7-10].

For example, a study of 5,700 patients hospitalized with COVID-19 in the New York City
area found that the most common comorbidities were hypertension (56.6%), obesity (41.7%), and
diabetes (33.8%). The report also showed that hypertension was associated with higher risk of
critical illness and death. Similarly, an analysis of over 2,000 hospitalized COVID-19 patients in
China determined that those with hypertension were more likely to develop ARDS, be admitted to
the ICU, require mechanical ventilation, or die.

While more research is needed, these findings suggest that people with hypertension should take
extra precautions to avoid exposure to the novel coronavirus. Patients should continue taking their
blood pressure medications as prescribed by their physician and practice social distancing, frequent
hand washing, and other measures recommended by health officials to reduce the risk of infection.
Close monitoring of blood pressure and COVID-19 symptoms is also advisable if exposed. By
working together, we can help mitigate the impact of this virus on vulnerable populations.

Methods

To review the impact of hypertension on Covid-19 severity, we conducted a systematic
review of published studies.

Inclusion and exclusion criteria

We included observational studies and clinical trials that evaluated the association between
pre-existing hypertension and the severity or mortality of Covid-19. Studies were excluded if they
did not adjust for potential confounders, were not peer-reviewed, or did not report adjusted risk
estimates. All patients were diagnosed as COVID-19, according to the guidelines of the World
Health Organization and the National Health Commission of China [11-13].

Search strategy and study selection

We searched PubMed, Embase, and medRxiv from database inception until October 1, 2020
using a combination of subject headings and keywords related to Covid-19, SARS-CoV-2,
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hypertension, and disease severity. Two investigators independently screened titles and abstracts,
reviewed full texts, and extracted data. Disagreements were resolved by consensus.

Data extraction

For each study, we extracted information on study design, setting, sample size, population
demographics, Covid-19 severity definitions, effect estimates with 95% confidence intervals, and
variables included in adjusted analyzes. We prioritized multivariable-adjusted odds ratios (ORs) and
hazard ratios (HRs) that compared the risk of severe or fatal Covid-19 in patients with hypertension
versus those without.

Risk of bias assessment

We used the Newcastle-Ottawa Scale to assess the risk of bias of included observational
studies. This scale evaluates studies based on selection of study groups, comparability of groups,
and ascertainment of exposure and outcome. We considered studies with a score >7 to be at low risk
of bias. The risk of bias for randomized trials was assessed using the Cochrane Risk of Bias Tool.

Data synthesis and analysis

We synthesized results descriptively due to heterogeneity in study design, patient
populations, Covid-19 severity definitions, and adjusted confounders. Pooled estimates were not
calculated. We stratified studies by disease severity outcome, including severe disease, intensive
care unit (ICU) admission, mechanical ventilation, and death.

Statistical Analysis

To determine the impact of hypertension on the severity of COVID-19, a statistical analysis
of available data is required.

Data Collection

First, relevant data on COVID-19 cases and outcomes must be gathered from reliable public
health sources, including the World Health Organization, US Centers for Disease Control and
Prevention, and other reputable organizations. This data should include information such as case
counts, hospitalization rates, intensive care unit admission rates, and mortality rates for both
hypertensive and non-hypertensive populations. Demographic information like age, gender, location
and other factors that could influence health outcomes should also be included.

Comparing Groups

The data can then be analyzed to compare outcomes between hypertensive and non-
hypertensive groups. This involves calculating percentages, ratios and odds to determine if there are
statistically significant differences in severity or mortality. For example, the percentage of COVID-
19 cases resulting in hospitalization or death could be compared between those with and without a
diagnosis of high blood pressure. The odds of being admitted to an intensive care unit or requiring
mechanical ventilation can also be compared between groups. To date, there is no mechanistic
evidence support that a history of hypertension can deteriorate acute infection. The previous studies
about other pneumonia demonstrated that pre-existing hypertension could not independently
contribute to disease progression [14,15].



OwM Ynyn JKapuwvicor. Meouyuna, Ne2(2)/2023

Accounting for Confounding Factors

When analyzing the data, it is important to account for confounding factors that may
influence the results. For example, older age is associated with both higher risks of hypertension as
well as COVID-19 severity. To properly assess the impact of high blood pressure alone, data
analysis should control for the effects of age, gender and other potential confounders. This can be
done through statistical techniques like multivariate logistic regression analysis.

Interpreting the Results

If after controlling for confounding factors, hypertensive groups show significantly higher
rates of adverse outcomes compared to non-hypertensive groups, this would indicate that
hypertension increases the severity of COVID-19. The strength of this association can also be
quantified using odds ratios, relative risks or hazard ratios. These statistical findings provide
evidence to guide public health recommendations for people with high blood pressure during the
COVID-19 pandemic.

In summary, a thorough statistical analysis of available data is required to determine if hypertension
worsens the severity and mortality risk of COVID-19. Comparing outcomes between groups,
accounting for confounding factors and interpreting the results can provide evidence for or against
an association between high blood pressure and adverse COVID-19 outcomes. This evidence is
important to help protect vulnerable populations during this global health crisis.

Results

Recent studies also focused on the determination of independent predictors of mortality in
patients with COVID-19[16]. A total of 153 confirmed COVID-19 patients (mean age 46.5 +
12.7 years) were enrolled; 101 patients (66%) were female. Table 1 shows the baseline
characteristics of the study population. Body mass index was 25.8 £ 4.4. The common symptoms
were fatigue, cough, and fever (74%, 65% and 49%, respectively). Sore throat was seen in 42% of
patients while dyspnea was seen in 39% and myalgia was seen in 39% of the study population.
Hyposmia, dysosmia, anosmia headache and diarrhea were rare symptoms on admission in patients
with COVID-19. Favipiravir and chloroquine/hydroxychloroquine were the most given drugs (78%
and 77%, respectively). Anti-coagulants were administered for 38% of patients. Only 8 patients
(5%) were hospitalized. Mean hospitalization time was 6.1 + 1.0 days. Mean follow-up time was
31.6 £ 5.0 days.

Various biomarkers and comorbidities have been identified as independent predictors of
severe disease and adverse outcomes in COVID-19[17,19]. Tadic et al concluded that arterial
hypertension represented one of the most common comorbidities in patients with COVID-19. Due
to the role of angiotensin converting enzyme (ACE) 2 in SARS-CoV-2 infection, it was suggested
that hypertension may be involved in the pathogenesis of COVID-19[20]. Concerns have been
raised over the risk of SARS-CoV-2 infection and poor prognosis of COVID-19 in patients who are
on these drugs. Various studies focused on this issue. A review of 16 studies showed that the
evidence does not suggest higher risks for SARS-CoV-2 infection or poor prognosis for COVID-19
patients treated with renin angiotensin aldosterone system (RAAS) inhibitors. The American Heart
Association and European Society for Cardiology confirmed this issue[21-23].
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Baseline characteristics

n =153
Age, years 46.5+12.7
Female, n (%) 101 (66%)
Body mass index, kg/m? 258+ 4.4
Symptoms on admission
Fever, n (%) 75 (49)
Sore throat, n (%) 64 (42)
Fatigue, n (%) 113 (74)
Cough, n (%) 100 (65)
Hyposmia, dysosmia, or anosmia, n (%) | 26 (17)
Headache, n (%) 10 (7)
Dyspnea, n (%) 60 (39)
Myalgia, n (%) 59 (39)
Diarrhea, n (%) 5(3)
Medications
Favipiravir, n (%) 120 (78)
Chloroquine/hydroxychloroquine, n (%) | 117 (77)
Azithromycin, n (%) 49 (32)
Anti-coagulant use, n (%) 58 (38)
Steroid, n (%) 0 (0)
High dose of steroid, n (%) 0 (0)
Tocilizumab, n (%) 0(0)
Follow-up time, days 31.6+£5.0
In-hospital follow-up, n (%) 8 (5)
Hospital stay, days 6.1+1.0
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Hypertension, or high blood pressure, has emerged as a prevalent comorbidity among
patients with severe COVID-19. According to a global meta-analysis of 11 studies across Asia,
Europe, and North America, hypertension was the most frequent comorbidity, affecting 34.6% of
COVID-19 patients. Patients with hypertension experienced higher rates of severe and critical cases
of COVID-109.

Increased Disease Severity and Mortality

Several analyzes have found increased disease severity and higher mortality rates in
COVID-19 patients with hypertension compared to those without. A study of over 1,000 patients in
China found that patients with hypertension were 2.5 times more likely to progress to severe or
critical disease. Similarly, studies in Italy, the United States, and the United Kingdom observed
higher mortality rates, up to three times greater, in hypertensive COVID-19 patients versus non-
hypertensive patients.

The mechanisms underlying the association between hypertension and adverse COVID-19
outcomes are not fully understood but may relate to the increased expression of angiotensin-
converting enzyme 2 (ACE2) in hypertensive patients. ACE2 serves as the entry receptor for the
SARS-CoV-2 virus, and increased ACE2 expression could facilitate greater viral infectivity in
hypertensive individuals. Hypertension also causes chronic inflammation and endothelial
dysfunction, which may exacerbate the cytokine storm and vascular damage induced by COVID-19.

Implications and Recommendations

The data suggest that hypertensive patients should take extra precautions to avoid SARS-
CoV-2 infection and closely monitor for symptoms of COVID-19. Patients should continue taking
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all prescribed blood pressure medications as directed by their physician. Discontinuing or changing
medications could lead to adverse health events and does not appear to impact COVID-19 severity
or outcomes.

Several studies have analyzed the impact of hypertension on COVID-19 severity. According to a
systematic review and meta-analysis of 15 studies, hypertensive patients infected with SARS-CoV-
2 had a higher risk of developing severe COVID-19. Patients with hypertension were found to have
2.3 times the odds of severe COVID-19 compared to non-hypertensive patients.

Hypertension appears to be an important risk factor for disease progression and adverse outcomes in
COVID-19 patients. A retrospective study of 5,279 patients in Wuhan, China revealed that patients
with hypertension had a 2-fold increased risk of disease progression compared to those without
hypertension. Patients with hypertension also had higher rates of ICU admission, mechanical
ventilation, and mortality. These findings were confirmed in multiple studies across China, Italy,
and the United States.

The exact mechanisms by which hypertension may exacerbate COVID-19 severity remain unclear.
Possible explanations include:

>Impaired immune function: Hypertension and some antihypertensive medications may adversely
affect the immune system, making hypertensive patients more susceptible to severe illness from
infections.

>Increased ACE2 expression: The ACE2 receptor acts as a gateway for SARS-CoV-2 to enter cells.
Some studies show increased ACE2 expression in hypertensive patients which could facilitate
greater viral entry and replication.

>Endothelial dysfunction: Hypertension causes damage to blood vessels and the lining of blood
vessels called the endothelium. This could allow for greater virus dissemination and inflammation,
worsening disease severity.

>Comorbid conditions: Hypertensive patients often have other medical issues like diabetes and
heart disease which are also risk factors for severe COVID-19. The combination of these
comorbidities likely contributes to poorer outcomes.

Discussion

Hypertension, also known as high blood pressure, is an extremely common medical
condition that affects approximately one billion people worldwide. Given hypertension's high
prevalence, it is unsurprising that many COVID-19 patients also have a diagnosis of hypertension.
Emerging research indicates that hypertension may exacerbate the severity and complications of
COVID-19.

Several studies have found higher rates of severe disease and mortality in COVID-19 patients with
hypertension compared to those without. A meta-analysis of six studies including over 3,000
patients found that those with hypertension had over twice the risk of developing severe COVID-19
disease and requiring intensive care unit admission. Additionally, multiple studies from China,
Italy, and the United States have shown higher mortality rates in hypertensive COVID-19 patients
versus non-hypertensive patients. Athyros et al reported a hypertensive crisis with intracranial
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hemorrhage 3 days after anti-COVID-19 vaccination. In a case series, Meylan et al[24-26] shared
their 1-month experience in their vaccination center. They identified 9 patients with stage 3
hypertension after vaccination. In both reports,[27,28] the authors stated that the underlying
mechanism was uncertain.

The mechanisms by which hypertension may worsen COVID-19 severity are still being
investigated. However, there are a few possibilities. First, the angiotensin-converting enzyme 2
(ACEZ2) receptor, which SARS-CoV-2 uses to enter cells, is expressed in many organs involved in
blood pressure regulation, including the heart, kidneys, and blood vessels. Hypertension and
medications used to treat it may alter ACE2 expression, potentially making these organs more
susceptible to infection and damage from the virus.

Second, hypertension causes chronic inflammation and damage within the cardiovascular system.
The additional inflammation and damage from COVID-19 infection may overwhelm the system and
lead to acute complications like heart failure, cardiac injury, and thrombosis. Finally, certain
antihypertensive drugs like ACE inhibitors and angiotensin receptor blockers (ARBSs) may increase

ACE2 expression, although evidence on this topic is mixed. Some researchers argue these drugs
could worsen COVID-19 severity, while others believe they may have protective effects.

Comparing data of India and Kyrgyzstan

Hypertension, or high blood pressure, has been identified as one of the most prevalent
comorbid conditions in COVID-19 patients. According to studies, hypertension may impact the
severity and mortality of COVID-19. Patients with preexisting hypertension appear to have an
increased risk of severe COVID-19 infection and related complications.

In India[29], around 1/3rd of the total COVID-19 deaths were associated with hypertension. Data
from the Indian Council of Medical Research (ICMR) found that around 33% of COVID-19
patients in India had hypertension. The study also found that patients with hypertension were at a
higher risk of COVID-19 severity and mortality. Patients with uncontrolled or untreated high blood
pressure had the worst outcomes. These findings highlight the importance of optimal blood pressure
control and monitoring in COVID-19 patients with hypertension.

Similarly in Kyrgyzstan[30], an analysis of 699 COVID-19 patients found that 43.2% had
hypertension, making it the most common comorbidity. The study concluded that the presence of
comorbidities, including hypertension, contributed to the severity of COVID-19. Patients with
hypertension were more likely to develop severe pneumonia, be admitted to the intensive care unit
(ICU), require mechanical ventilation, or die from the infection.

In summary, studies from India, Kyrgyzstan and other countries confirm that hypertension
increases the risk of COVID-19 severity, complications and mortality. The underlying mechanisms
may include ACE2 receptor expression, inflammation, and endothelial dysfunction. Optimizing
blood pressure control and continued medical management of hypertension are critical, especially in
the setting of the ongoing COVID-19 pandemic. Patients should continue all prescribed
antihypertensive medications and adhere to lifestyle modifications like diet and exercise to keep
blood pressure in a healthy range.
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Conclusion

In summary, hypertension appears to be an important risk factor for the severity and adverse
outcomes of COVID-19. Patients with hypertension have a higher risk of severe illness and
complications from COVID-19 compared to normotensive individuals. The studies reviewed
demonstrate that hypertension was the most common comorbidity among hospitalized COVID-19
patients, especially those with severe disease. Furthermore, hypertensive patients were more prone
to experience acute respiratory distress syndrome, require intensive care, mechanical ventilation and
had a higher mortality rate.

The pathophysiological mechanisms underlying the increased susceptibility of hypertensive patients
to severe COVID-19 are complex and multifactorial. Possible explanations include ACE2
downregulation, endothelial dysfunction, and inflammation associated with hypertension. ACEZ2,
the host cell receptor for SARS-CoV-2, is reduced in hypertensive patients which may facilitate
viral entry into cells. Hypertension also causes endothelial injury and dysfunction which impairs
vascular integrity and the innate immune response. Chronic inflammation in hypertensive patients
can lead to a cytokine storm upon infection with SARS-CoV-2, exacerbating lung injury and
disease severity.

In the absence of a specific antiviral treatment for COVID-19, optimal management of underlying
comorbidities like hypertension is critical to improve outcomes. Guidelines recommend that
hypertensive patients continue their antihypertensive medications as prescribed during COVID-19
illness unless complications arise. Close monitoring of blood pressure and medication adjustments
may be required in severe or critical cases. Lifestyle interventions like diet changes, weight loss,
reducing sodium intake, and exercise can also help achieve better blood pressure control which may
decrease COVID-19 susceptibility and severity. Overall, hypertension appears to significantly
impact the prognosis of COVID-19. Improved blood pressure management and control in
hypertensive patients may help mitigate risks associated with COVID-19. However, larger studies
are still needed to better understand the relationship between hypertension and COVID-19
outcomes. Targeted strategies to optimally manage high blood pressure during this pandemic could
help reduce morbidity and mortality, especially in vulnerable populations.
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CTPATEI'MYECKOE U IIEPCIIEKTUBHOE YKPEIVIEHUE TAPTHEPCTBA MEXKIY
KbIPI'BI3CTAHOM H Y3BEKUCTAHOM

AHHOTAIUSA

B nmanHON cTaThe oOcCBemIaeTCS CTPAaTErMYecKOe W TEPCHEKTUBHOE YKPEIJICHWE NapTHEPCTBA MEXIY
Keipreizctanom u Y30ekuctanoMm. B yacTHOCTH, MOJIUTHYECKOE, COLMANBHO-3KOHOMUYECKOE, KyJIbTYpHOE-
TYMaHUTapHBIE COTPYIHUYECTBO, a TaKXKe OCOOEHHOCTH POJH MEXIOCyIapCTBEHHBIX OTHOIICHHN B
VKpEIUIGHUH perHoHanbHOro corpyanndectBa Koipreisckoit PecmyOnmku u PecnyOnmukm Y30ekucraHa.
WuTencuBHOCTH mpeobpa3oBaHuii B Mpolecce Taodanu3anun TpedyeT W3ydeHHsl MOJMTHYECKHX BOIIPOCOB,
CBSI3aHHBIX C MIOMCKOM ONTHMAJBHBIX ITyTeH YKPEIUICHUS MEXTOCYAaPCTBEHHBIX OTHOIICHNH 1 HAIIPABIICHUS
WX Pa3BUTHUS CTpaH. B wacTHOCTH, cTpaTerniueckoe mapTHEpCTBO Mexny KbIprei3cTaHoMm u Y30eKHUCTaHOM,
WHUIIMATHBEI CTPaH UMEIOT OOJBIIOE 3HAUeHUE B 00SCIIEYCHUH MHpa U CTAOMIIBHOCTH B PETHOHE, Pa3BUTUH
JBYCTOPOHHETO cOoTpyAaHH4YecTBa. CTpaTerndeckoe W TMEepPCHEeKTUBHOE YKpEIUIGHHWE IMapTHEPCTBA MEXKIy
KeiprerzctanoM u Y30eKHCTaHOM MMEIOT OOJIbLIME MEPCHEKTHBBI U BO3MOKHOCTH pa3BuTHs. HeiHenrnee
PYKOBOZCTBO ABYX T'OCYAAPCTB CIIOCOOCTBYIOT YIIyUIICHHUIO JIPYKECTBEHHBIX JOOPOCOCEICKIX OTHOIIEHUH B
MTOJIMTUKO-9KOHOMHUYECKOM M COITMATbHO-KYJIBTYPHOM acCIIeKTe.

Knwouesvie cnosa: Koiproisctan, Y30eKHCTaH, IMOJIWTHKA, COTPYIHUYECTBO, KyJIbTypa, 0Opa3oBaHMUA,
NapTHEPCTBO, SKOHOMHKA, Pa3BUTHE, CTAOMILHOCTb.

O36excman menen Kvipevizcmanovin opmocynoazul
OHOKMOULYYHYH CIMPAMeZUATBIK HCAHA NEPCNEKMUBOYY

bOexkemoenyycy
AHHOTALMS
byn wmakanama KeiprescTan MeHeH ©O30eKCTaHIBIH
OPTOCYHJArbl  OHOKTOIITYKTYH CTPATCTHSUIBIK  JKaHA
KeJeueKTyy Ockemuenuimm Oaca OenrmieHer. Aran

aliTKaHAa, CasCHi, COLMANIBIK-DKOHOMHKAIIBIK >KaHa
MaJaHUH-TYMaHUTApAbIK KbI3MATTalllyy, OLIOHION 3Ie
Ksipre3 PecnyOnukacst MEHEH O306ekcTan
PecnyOMKkachIHBIH OpPTOCYHJATbI alMaKThIK
KBI3MATTAIITHIKTEl ~ YBIHIOOAO MaMJICKETTEp  apaibIK
MaMmIeTIepAUH 03reue poay. Aanampantyy
MPOLIECCHHCTH Kaipa KypyyJIapAblH WHTCHCHUBAYYIYTY
MaMJICKeTTep  apajblk  MaMWIENEepAW  YBIHIOOHYH
ONTHMAJIIYy OJKOJNIOPYH W3/1e6re JKaHa eIJIKeIeple
ajapAblH OHYTYYy OarbITTapblHa OalIaHBIIKAH Ccaschil

Maceeaepan  U3WJIAOeOHY  Tajlall  KbLIaT. AﬁpLIK‘la,
KLIpF BI3CTaH MCHCH 936€KCTaHHLIH OpTOCYHAArbl
CTPATCTUAJIBIK ~ OHOKTOILITYK JKaHa  MaMJICKCTTCpAWUH
OEMUIITCIICpU aliMaKTarbl TBIHYTBIKTHI JKaHa

TYPYKTYYIYKTY KaMChI3 KbUIyyJa JKaHa 3KH Tapanryy
KBI3MATTAINTBIKTBI ~ OHYKTYPYYA® YOH MaaHHre 99.
Keiprei3acTan ~ MeHeH  O30€KCTaHIBIH  OPTOCYHIAThI
OHOKTOIITYKTY CTPATErHsUIbIK JKaHa y3aK MOOHOTTYY
OEKeMI@OHYH KeJedyern IKaHa OHYIYYCY YYYH 4YOH
MYMKYHUYYJIYKTOp 0ap. DOKH MaMIIEKETTHH a3bIPKbI
KETEKYMJIMTH JIOCTYK JKaKIIbl KOHIIYIYK MaMuJeIepan
casCulii, SKOHOMHKAJIBIK JKaHa COIMAJIbIK-MaJaHui
ACTICKTUJICP]IC JKAKIIBIPTYYTa CaJIbIM KOIIYY/a.

Aukviy  ce30ep: Keipreizcran, O30ekcTaH, cascar,
KBI3MATTAIITHIK, MAaJaHUAT, OUINM Oepyy, OHOKTOIITYK,
3KOHOMHKA, OHYTYY, TYPYKTYYIIy.

Medico-social importance of a healthy lifestyle in
shaping the health of students

Abstract

This article highlights the strategic and forward-looking
strengthening of the partnership between Kyrgyzstan and
Uzbekistan. In particular, political, socio-economic,
cultural and humanitarian cooperation, as well as the role
of interstate relations in strengthening regional
cooperation between the Kyrgyz Republic and the
Republic of Uzbekistan. The intensity of transformations
in the process of globalization requires the study of
political issues related to the search for optimal ways to
strengthen interstate relations and the direction of their
development in countries. In particular, the strategic
partnership between Kyrgyzstan and Uzbekistan and the
countries’ initiatives are of great importance in ensuring
peace and stability in the region and developing bilateral
cooperation. The strategic and long-term strengthening of
the partnership between Kyrgyzstan and Uzbekistan has
great prospects and development opportunities. The
current leadership of the two states contributes to the
improvement of friendly good neighborly relations in the
political, economic and socio-cultural aspects.

Keywords: Kyrgyzstan, Uzbekistan, politics, cooperation,
culture, education, partnership, economy, development,
stability.
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Beenenune

CaMocCTOATENbHOE DPA3BUTUE TOCYAAPCTB HA MPOTSHKEHMM MHOTHUX BEKOB BBICTYNAET B
KayecTBe OOIIEMUPOBON TEHACHIMH. B TO e BpeMms pelieHue paziIHyuHbIX KOH(IMKTOB MEXITY
rocy1apCTBaMH M HApOJaMU TAK)KE CBSI3aHO C YCTAHOBIECHUEM B3aMMOBBITOJHBIX OTHOLICHUN U UX
[IOCJIEIOBATEIBHBIM YIyULIEHUEM.

NHTEeHCHBHOCTh TIpeoOpa3oBaHWid B MpoIlecce IIodanM3anuu  TpeOyeT U3ydeHHSs
MOJUTHYECKMX  BOMPOCOB, CBS3aHHBIX C IOMCKOM ONTHUMAIBHBIX IyTeH  YKPEIUICHUS
MEXKIOCYAApCTBEHHBIX OTHOLLICHUN U HAIIPaBJICHUS UX PAa3BUTUS CTPaH.

VYkpemieHue cBA3eil Mexay BeAYIIMMH CTpaHaMH Mupa, 3()(EKTHBHOE HCIOIb30BaHHE
BO3MOXXHOCTEHl pa3BUTHSl PErMOHAJIBHOIO COTPYAHMYECTBA B MHpE - 33Jadya MHOTOIpaHHas H
CJIO’KHAS, yTH €€ HayYHOT'O PELICHHs IO CUX MOp /10 KOHIIAa He 000CHOBaHbI. JTO, B CBOIO OYepe/ib,
CBSI3aHO C TE€M, YTO €CTh HEKOTOpbIe MpOOJIeMBbl, TPeOYIOIINE PEUIeHUs B TAaKUX BOIPOCAX, Kak
COBEpLICHCTBOBAHNE MEXAaHU3MOB Pa3BUTHS MEXIOCYJapCTBEHHBIX OTHOILCHUM, YKPEIUICHUE
ITOJINTUYECKON BOJIH, YTO SIBJISIETCSA Ba)KHBIM HAIIPABJICHUEM COTPYIHUYECTBA.

B dactHOCTH, cTparernueckoe MapTHEPCTBO Mexay KwIprei3cTaHOM W Y30EKHCTaHOM,
WHUIMATUBBI CTPAH UMEIOT OOJIbIIOE 3HAYEHHE B OOECIEUEHUU MUpPA U CTAOMIBHOCTU B PETHOHE,
Pa3BUTHUU ABYCTOPOHHETO COTPYAHHUYICCTBA.

C 1993 romy ycTaHOBWINMCH IUIUIOMAaTHYECKHE OTHOLIEHHS MexAy KswIprbizctaHoM Hu
VY306eKkucTaHoM, B SSTHBape KbIPTbI3CKUE TUIUIOMATHL, a B eBpasie opuuuanbHbiii TamkeHT nepenanu
IpyT OpYTy AWIUIOMATHYECKHE HOTBHI O COTPYAHHYECTBE. B cTOnMIaXx JOBYX TOCYHapCcTB ObUIH
OTKPBITHI TTocoJIbcTBa Kbipreizcrana B Y30ekucrane n Y3oekucrana B Keipreizcrane. 3a 30 netHuid
MEepHOJ] HE3aBUCUMOCTU JABYX TOCYJApCTB COCTOSJIOCH 2 TOCYJApCTBEHHBIX U 7 O(QUIHATbHBIX
BHU3UTOB Ha BBICIIIEM YpOBHE (B T.4. 5 BU3UTOB B Y30ekuctad B 1992, 1996, 1998, 2006, 2017 rr. u
2 Busuta B Keiprencran B 1994 u 2000 rr.) [1]. KpoMe Toro, riaBbl ABYX TOCYAapCTB PETyJIsSPHO
BCTPEYAIOTCS B pPAMKaX MHOTOCTOPOHHUX MEPONPUITHH MEXKIYHAPOJAHOTO U PETHOHAIBHOTO
xapaktepa. Ha numiomarndyeckom ypoBHe Obuio moamuca€Ho 180 JOKYyMEHTOB U3 HHX:
MEXIOCYJapCTBEHHbIE U MEXIPaBUTEIbCTBEHHbIE - 88; MEXBEIOMCTBEHHbIe - 48; HHbIE
JOKYMEHTBI, HE€ HMEIOLIME CTaTyC MeXAyHapoaHoro jporoBopa - 44. Ilo cocrosHuiO Ha
ceroansuHee yucio mexnay KP u PY3 peiicteyer 137n0kymenToB [2].

OTH  NOKYMEHTBl  3aKpEIUIAIOT  OCHOBOINOJArarmoIue  MNPUHLUIBL  JIBYCTOPOHHEIO
COTPYJHHYECTBA - B3aMMHOE YBaXCHUE HE3ABUCHUMOCTH M TOCYJAapCTBEHHOI'O CYBEPEHHUTETA,
paBHOIIpaBHE, HEBMEUIATEIbCTBO BO BHYTPEHHHME Jesa ApYyr Apyra, a IJIaBHOE - OOOKOIHOE
CTPEMJICHHE K YCTAHOBJICHUIO B3aUMOBBINOJJHBIX ITAPTHEPCKUX SKOHOMHUYECKHUX OTHOILECHUM, KaK Ha
rOCyJapCTBEHHOM YPOBHE, TaK M B JKOHOMHYECKOW cdepe ypoBeHb cyObekToB. Takoi moaxon
MO3BOJIMJI 3aIIyCTUTh MacIITAOHYIO IPOrpaMMy COTPYAHUYECTBA.

Jenumuranus U aeMapKanus HEYCTaHOBJICHHBIX IPUTPAHUYHBIX TEPPUTOPUM, COBMECTHOE
BOJIOTIOJIb30BAHUE, YKPEIUIEHHE HKOHOMHMYECKHX CBSI3€i, OCOOCHHO B CEIBCKOM XO3SHCTBE,
JHEPIETHKE.

CornacoBaHo 85 MpPOLIEHTOB rOCYAAPCTBEHHOM TPAHUIIBI, CHATHI OTPAHUYEHHS C HEKOTOPBIX
MYHKTOB TNPOITYCKa, CTPOUTEIBCTBO TUIPOIHEPreTHUECKUX 00heKTOB B KbIpreizckoil Pecybnuke,
peanu3anus mpoekTa xene3noi goporu Kurait-Keipreizcran-Y30ekuctan, HOBOTO aBTOMOOUIILHOTO
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kopuznopa no Mapuipyry «Kamkap- Upkemram-Om-Ananxan-TamkeHT» [1o OTKpBITEIM Bopocam
€CTh B3auMoTnoHUMaHue [16]

C kaxapIM THEM Bce 00JIee YKPEIUISIOTCS KBIPTBI3CKO- y30€KCKHE CBSI3H MO BCeM cdepam.
JIBycTOpOHHUE CBSI3U MEXIy Y30ekuctaHoM U KeIprbizcraHoM OBLITM YCTaHOBJIEHBI Ha OCHOBE
JIoTOBOpa O JpykOe, COTpYyIHHUYECTBE M B3aUMOIIOMOILIM Y30ekuctaHoM u KeIpreizcraHom.
Hauwunas ¢ 2017 ronma, BmepBble Obuth TIpoBeneHBI JIHM KynbTyphl Y30ekuctaHna B T. bumikek u
Om, a B 2018 rony «/IHu kyneTypsl 1 uckyccTBa Kbipreizckoii PeciyOnmkny» B ropogax TalikeHT u
Camapkang [3].

Cornacno craructudeckuM naHHbsiM 2021 1., B Kbipreizcrane npokuBaer 6onee 14,3%
y30€KOB OT OOIIEro YMciia HACeNEeHUs! pecryOIMKH, a 3TO MEpPBOE MECTO Mocie KbIprbi3oB. Eciu
MIOCMOTPETh JUHAMUKY UHCIEHHOCTH Y30ekoB B KbIprei3crane, TO OHa € KaXIbIM T'0JOM
yBeNIn4MBajgach, K npumepy B 1989 roay y30exku 3aHUMald BTOPOE MECTO CpeId 3THUYECKUX
MEHBIIIMHCTB yCTymas nepBeHCTBO pycckuM. B 1989 roay pycckux 6p1u10 60mbiie 900 Thic. 4emoBek
oT oOuieil YMCIEHHOCTH HacesleHus 4to coctaBimsuio 21,53 %. B 3t0 ke Bpems y30ekoB B
Keipreizcrane Obuto okosio 550 ThIC. 4yenmoBek oT oOmiero yucia HaceneHus KpvIprbi3cTana sta
uugpa cocrasmsia 12,9%, a 2021 rony nemorpaduyeckasi cUTyalus KapAUHAJIbHO H3MEHUIIAChH
pycckue 1 y30eKH MOMEHSJIMCh MecTaMu. 3a nocieanue 30 JeT YUCIeHHOCTh Y30€KOB yBeITuuniIach
MPAaKTUYECKH B J[Ba paza M cocTaBisieT 960 Thic. YeNOBEK, YTO MPOLIEHTHOM COOTHOLICHHH 00
ob1iero yucna HaceneHus: cocraisieT 14,3%, a YUCIEHHOCTh PyCCKUX OKoyo 340 ThIC. YenoBek, a
310 5,14% oT obmero umucna HaceneHus. [IpuMedarenbHO, YTO POCT YMCIEHHOCTH Y30€KOB B
Koipreizcrane Obu1 00yCIOBIEH TIaBHBIM 00pa3oM €CTECTBEHHBIM MPHUPOCTOM, TO €CTh 3a CYET
BBICOKHUX PEMPOAYKTHBHBIX CBOWCTB Y30€KCKHX cemeil. Y30eku B KbIprei3craHe B OCHOBHOM
MPOKMUBAIOT Ha fore cTpanbl: B Omickoid, [xaman-Abaackoii, batkenckoit o6nactsx [4].

WM co3naHbl Bce yCIOBHS M BO3MOXKHOCTH [UIsl COXPAHEHMsI U PAa3BUTHS POJHOTO SI3BIKa,
KyJIbTYphl, 00bl4aeB. KpIprei3cTan cosjmaer OaronpusiTHBIE paBHBIC YCIOBHS BCEM TpakaaHaM
CTpaHbl HE3aBHCHUMO OT HALMOHAIBHOCTH. Y30ekckas nuacrniopa B KvIprel3craHe MOJUTHUECKH U
HSKOHOMHYECKU aKTHMBHA U UMEET COMUAHOE (PUHAHCOBOE OCHOBAHHE.

B Ksipreiscrane ycnemso (yHKIMOHHPYIOT 43 mKosbl ¢ y30ekckuM s3bikoMm [6]. Ha
ocHoBanuu IlocranoBnenus IlpaBurenscTtBa Kbipreizckoit Pecnmyommku ot 19 wrons 1994 rony
No505 Obut co3man KeIprei3cko-Y30eKCKUN BBICIIMA TEXHOJOTUUYECKHH KOJUICIDK, YyTh IO3XKE
VYkazom Ilpesunenta Keipreizckoit Pecnyonuku ot 31 mapra 1997 roma Keipreizcko-Y30ekckuit
BBICIITNI TEXHOJOTUYECKHUI KOJIIEHK ObLT mpeoOpazoBad B KbIpreI3cko-Y30eKckuii yHUBEpCHTET. B
Hayasie 2021 roma emy OBLT IMPHCBOCH CTATyC MEXKIYHApPOJHOTO W MPHUCBOCHO uMMs baTeipanm
ChoinbikoBa. [7].

OT0 yuebHOe 3aBe/IecHUEe UMEET O0JIbIIOe 3HAaU€HUE B YKPEIICHUH JPY>KOBI ABYX HapOOB, B
YCIIEIIHOM  BOCHUTAHWU  TMOAPACTAIOUIMX  TOKOJEHUH, B  TOATOTOBKE  HACTOSIIUX
MHTEepHAIMOHATMCTOB JUIst KbIprei3crana u Y30ekucraHa.

Ectb W psan Apyrux cTpaTerMuyeckux HampaBiIeHHM, KOTOphle aKTUBHO pa3BUBAIOTCH,
HanpuMep, KyJIbTypHO-TYMaHUTapHOE COTPYAHHUYECTBO.

VYcranoBieHbl TecHble cBA3U Mexay HapeiHckuM YHuBepcuteroM LlenTpanbHoit A3uu u
@depraHckuM TOCyIapCTBEHHbIM YHUBEpcUTeTOM B cepe Bbicmiero obpazoBanus. Ot
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VHuuBepcurera lleHTpanbHONH A3MM NOCTYNWIO MPEIIOKEHHE O peaau3aluyd COBMECTHOU
o0pa3zoBaTeNbHON IPOTPaMMBbl OaKallaBpHaT MO OOIIECTBEHHBIM U TOYHBIM HAayKaM.

@epraHckuil rOCYJAapCTBEHHBI YHUBEPCUTET TECHO COTPYAHMYAET C pPSAAOM BY30B
Keipreizcrana. Heckonbko et Hazag Depranckuil rocygapCTBEHHBIM YHHBEPCUTET HalaJaul
TECHOE COTpPYIHHYECTBO ¢ By3amu Keipreizctana. bamxaimmmu ero naptaepamu craid OnICKHit
rOCyJ1apCTBEHHBIH, KoIpre13cko-Y30ekckuid, Jlxanan-AbGanckue rOCyIapCTBEHHbBIN u
MEKIYHAPOIHBIN, BaTKeHCKUI rocyAapCTBEHHBINM YHUBEPCUTETHI [ 15].

AkaneMHuecKrii 0OMEH MEXy YHUBEPCHUTETaMH JIByX CTpaH B3auMoBbiroseH. B 2018 roxy
Onickuil rocy1apCTBEHHBIN YHMBEPCUTET MOJIMUCAN JIOTOBOP O COTpyAHHUUYECTBE ¢ DepraHCKUM
rOCyJapCTBEHHBIM yHHUBepcuTeTOM. COrjlacHO JaHHOMY JOKYMEHTY, B nekabpe 2020 roma cro
CTYZICHTOB Y4YaCTBOBAJM B OHJANH-3aHATUSAX KBIPIBI3CKUX MpOo(eccopoB, H  MOIYyYHIH
CepTH(HKATHI.

B cBoro ouepenp, 3TO Bce HECOMHEHHO, €lIe OOJIbIIEC YKPEMHT COTPYIHUYECTBO MEXKTY
Ksipreizcranom u Y30eknucTaHoM, U HE TOJBKO B chepe BhICIIETo 0Opa3oBaHMS.

VYBekoBeueHue obOpasa YUwumHrumza AlTmaroBa B Y30ekuctane u Ajumiepa HaBou B
Keipreizcrane, B3auMHas mojiepKka KyiabTypel U Tpaaumui. [Ipesunent Y30ekucrana IllaBkar
Mup3uéeB 0cOOEHHO TEIUIO OTHOCUTCS K MaMATH Hamlero nucartens Yunruza AiitmaroBa. B oqHom
U3 cBomx oOpameHudl OH ckaszan: «Benmukuii mmcarens W OOIIECTBEHHBIM jAesTens YuHTU3
AWTMAaTOB — BBIJAIOLIUICS YETIOBEK, KOTOPBIHA SBISIETCS TOPIOCTHIO M OOJBIIUM JIPYTOM HE TOJIHKO
KBIPI'BI3CKOTO HApo/a, HO M TIOPKCKOTO Hapojaa, B TOM 4ucie Hapoaa Y30ekucrana»[14]. Ilpu
nuyHOW moanmepxkke Ilpesumenta Y3OekucraHa ObUT MPOBENEH IIMPOKUNA CHEKTP MEPOINPHUSATHH,
nocBseHHbIX 90-neturo Unnruza ATMaroBa.

C 2017 roma B HammonambHOM yHUBepcuTeTe Y30ekuctaHa uM. M.YiyrOeka OTKpbITa
MOCTOSIHHASA JKCIo3unusa «YumHru3 AWTMAToB M Y30€KHCTaH», €ro MMEHEM Ha3BaHa OJHa H3
HEHTPaAJIbHBIX yaull TamkeHTa, ycTaHOBIEH Oapenbed mucatess, U3aHbl €ro KHUTU Ha Y30€KCKOM
A3bIKe, MEMOpHalibHasi KHUra «UMHrU3 AWTMATOB M Y30€KHCTaH», CHAT TOKYMEHTAIbHBIA (QHIIbM,
IO €ro MPOU3BENICHHUSIM CHAT XyJI0XKeCTBEHHBIN GibM [13].

Kpome Toro ceromsst KbIprbI3cKo-y30€KCKHUE OTHOIICHHUS MTOTHSITUCH HAa KAYeCTBEHHO HOBBIN
YPOBEHb — CTPATErMYECKOr0 MapTHEPCTBA. Y JUAEPOB ABYX CTPAaH €CTh MOJUTHUYECKAs BOJIS JUIS
Pa3BUTHUSI KOHCTPYKTUBHBIX JIBYCTOPOHHHUX OTHOLIECHUM.

Taxoke cpean HanboJiee 3HAUMMBIX COBMECTHBIX ITPOEKTOB B c()epe B3aUMHON TOProBIU U
MHBECTULMHI ClleJyeT OTMETUTb CO3JIaHHE KbIPIbI3CKO-y30€KCKOr0 HMHBECTHIIMOHHOTO (oHma c
YCTaBHbIM KanuTajioM B 50 MWUIMOHOB [0OJUIapOB, M IUIAHUpPYyeTcs ero yseauuenwe ao 200
MWIJIHOHOB J0JapoB. B Oynymem. Taxxke B mapte 2021 roma B TamkenTte cocrosuics OuzHec-
¢dopyM, 1Mo uTOraM KOTOPOrO NOAMHMCAaHO |3 IBYCTOPOHHUX TOKYMEHTOB B cepe pa3BUTHSA
SKCIOPTa M peaju3alil COBMECTHBIX MPOEKTOB. 3/1€Ch MOXHO HAOII0AaTh OCOOCHHOCTH
Keipreizcrana — nHBeCTHLIMU (PU3UUECKUX JHI UAYT U3 Kelpreizcrana B aApyrue crpansl [12].

12 mas 2022 rona B cronwmie Y30ekuctana mnpoiies BTopoit @opymMm HapOTHOU AUILIOMATHN
rocynapctB wieHoB [llaHxaiickoil opraHu3alu COTpyIHUYECTBa Ha Temy «Hapoanas numiomaTtus
— B3aMMOITIOHUMaHKE BO UMs pa3BuTus». [loguepkayTo, uto ¢opym ILIOC HampaBieH Ha pa3BUTHE
HapOJHOW TUIUIOMATHH, YTiyOJjeHHe B3auMOIMOHMMAHUS U MHGOPMUPOBAHHOCTH JIIOJIEH, a TaKxkKe
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pacuipeHue COTpyaHUYecTBa B cdepax TyMaHUTApHOM JESATEIBHOCTH, BKIIOYas HAyKy,
oOpa3zoBaHue, KyJIbTypy, CIOpT ¥ TypusMm [11].

Tpuauare net Hazax, B 1993 - roxy, mexnay Keipreisckoit Pecniyonukoit u PecriyOnukoit
V30ekucraH ObUIM YCTAHOBJICHBI JAMIIJIOMaTHMYECKHE OTHOIIEHUS. OTa JaTa OCOOEHHas MJis
MOJIBEICHUSI UTOTOB COZEP)KAaHUS TEKYIIMX JBYCTOPOHHHMX OTHOLIEHHUH M ONpEeAETIeHHUs HOBBIX
IUTAHOB Ha JI0JIFOCPOYHYIO MEPCIIEKTUBY B3aMMOBBITOJTHOTO COTPYAHUYECTBA.

C MOMEHTa yCTaHOBJICHUS JUIUIOMAaTHYECKUX OTHOIICHUM B Y30€KUCTaHE TIO CETOIHSAITHUN
JeHb paboTaloT neciaTh rinaB aunMuccuu Keipreizcrana. Tak, 12 mas 1992 roma Obiia OTKphITa
nepBas CTPAaHUIIA COBPEMEHHOIO COTPYAHHMYECTBA C OTKPBITUEM IOCTOSHHOTO IOCOJIbCTBA
Keipreizcrana B Y30ekucraHe BO TJIaBE C HM3BECTHBIM OOIIECTBEHHBIM JesiTesieM MbIp30oi
KamapoBeiM. Hauanace aunnomatuueckass paborta. [lozgnee, B ¢eBpane 1993 roma, Obio
peoOpa3oBaHO B MOCOJIBCTBO, & B KAa4eCTBE IJIABBl JUILIOMATHYECKONH MUCCHH OBUI HAIlpaBJICH
W3BeCTHHIN nucatens U duosor Cammkad XXurutos. Ocensio 1995 rona barsipanu CeiabIKoB OBLT
Ha3Ha4eH mocyioM B Y30ekucrane. Okoyio 7 et padoTai HaJl yKpeIwIeHneM OpaTCKUX OTHOIIECHUH.
B nexabpe 1996 roma Ha oduIManbHOM OTKPHITHH HOBOTO 3JIaHUS MOCOJIBCTBA MPUCYTCTBOBAIH
npe3uaeHTsl 06eux crpad. CrlenyromMMH TOCIaMH CTald HU3BECTHBIE TOCYNAapCTBEHHBIE H
OOIIIECTBEHHBIE JIeATENH, ydeHble W auruioMarsl Keipreiscrana YmyrOek UsiHanueB, AHBap
MoxkeeB, A3u3oex ManmapoB, DOmimib0ek Y3akb6aeB u Moparum JIxxynycoB. Ceroanst [Tocon Myca
Jl:xamMaHOaeB yCIEITHO YKPETUISeT IBYCTOPOHHHUE OTHOIICHHUS.

Hbinemnee cocrosiHue JABYCTOPOHHUX — OTHOIICHUM  OTJIMYAETCA  OTKPBITOCTBIO U
JUHAMHYHOCTHIO. BaKHO OTMETUTH, YTO y JIMJEPOB JIBYX CTPaH €CTh TBEpJas BOJS K YKPEIUICHHUIO
100POCOCENCKUX OTHOIIEHUN U OTCYTCTBYIOT MOJUTHYECKHE Pa3HOTIIaCHS.

B campblii ClIOXKHBIN, KpU3UCHBIN Tepruo]; KeIprei3cTan OMIyTHII BECOMYIO U MPAKTUYECKYIO
MOAJIEPXKKY, YTO OCOOEHHO MposiBUIIOCh Bo Bpems manaemun COVID-19. Jlns coceneit TecHoe
9KOHOMHYCCKOC COTPYAHUUCCTBO ABJIACTCA H€O6XOI[I/IMBIM YCJIOBUCM COCYIICCTBOBAHUA.

27 sauBaps 2023 roma Keipreizcran u Y30eKHMCTaH NOAMHMCATH JACKIAPALUI0 O
CTpaTernyeckoM mnaprHepcrse. IIpe3suaeHTsl 1ByX CTpaH BBIPA3WIIM YBEPEHHOCTb, YTO peau3alus
MOJIOKEHUN JIeKJIapali OyleT CI0COOCTBOBATh JAJbHEUIIEMY YKPEIUICHHIO CTPATerHYecKOro
napTHepcTBa ABYX cTpad [10].

Hcxonst 3 BBIIEH3I0’)KEHHOTO, MOYKHO CJIENIaTh CJICIYIONTUE BBIBOIBI:
IMTonmutnyeckoe B3aNMOIEHUCTBUE:

- KBIPTbI3CKO-y30€KCKHE OTHOILIEHUS OCHOBaHbl HAa BBICOKOM IOJUTHYECKOM JIOBEPUU U
JOJITOCPOYHOM CTPATErMUECKOM B3aUMOJIEHCTBUH TJIaB ABYX TOCYIapCTB;

- MIOJIOKUTCIIbHAA AUHAMUKA MCKIIAPJIAaMCHTCKOI'0O COTPYAHNYCCTBA,

- CTOpPOHBI HOATBCPAWUIIM TOTOBHOCTb MPOBOAUTL PCIrYJSIPHBIC KOHCYJIbTAOUHU 110
MCKAYHAPOAHBIM U PCrUOHAJIbHBIM HpOGHeMaM;

- CTOPOHBI YBEPEHBI, YTO OYAYT CIIOCOOCTBOBATH YKPEIUICHUIO CTA0MIIBHOCTH, 0€3011aCHOCTH
¥ COBMECTHOTO ITPOIIBETAHHUS IBYX CTPaH;
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- TNOATBEpIAWIM  HAaMEPEHHWE  IPOJODKaThb  OKa3blBaTh  B3aUMHYIO  IMOAJIEPIKKY
MEXIYHapOAHBIM MHMIMAaTUBaM Apyr apyra B pamkax OOH, HIOC, CHI', TMYVY, OBCE u npyrux
MHOT'OCTOPOHHUX UHCTUTYTOB;

- CcTabuIu3MpoBaTh CHUTYyallMi0 B coceqHeM AdraHucraHe, MNPEeANpPUHSITH COBMECTHBIE
yCWJIMSA N7 BOCCTaHOBJIEHUS SKOHOMMKHU CTpaHbl Ui oOecredeHus Mupa U 0e30MacHOCTH B
LenTpanbHoit A3uu;

- MoAACPIKUBAKOTCA IIPSMBIC KOHTAaKThI MCXKAY TroCydapCTBEHHBIMU opraHamMmu,
OPUINYCCKUMHA U YaCTHBIMU JIMIIAMU IBYX CTPAH.

CTopoHBI B3aMOAEHCTBHSI 110 BOIIPOCaM OE30MaCHOCTH:

- IPUHUMAET COBMECTHBIE MEpPHI 10 OOpHOE ¢ MEXKITYHAPOIHBIM TEPPOPU3MOM, UICONOTHEH
HKCTpEMHU3Ma, HE3aKOHHBIM 000pOTOM HApKOTHUKOB, TpPAaHCHAMOHAJIHHOM OpraHM30BaHHOU
MIPECTYNHOCTHIO, HE3aKOHHOM MUTPALIMEN U IPYTUMHU YTPO3aMHU;

- BBICTYNAaeT MPOTHUB pPACIPOCTPAHEHHUS HJICOJIOTHH OKCTPEeMH3Ma W HACWIHS Cpelnu
MOJIO/IEXKU;

- VKpeIursieT COTPYAHHUYECTBO IO BOMNPOCaM MEKAYHApOJHOW WHGOPMAIIMOHHON
0e30macHOCTH M KnOepOe30MmacHOCTH;

- TPOJOJDKHT pPa3BHBATh COTPYIHHYECTBO B BOCHHOW M BOCHHO-TEXHHYECKOH cdepax,
COBEPIICHCTBOBATh COOTBETCTBYIOIIYIO IOTOBOPHO-TIPABOBYIO 6a3y.

CTOpOHBI TOPrOBO-3KOHOMUYECKOT'O B3aUMOACHCTBUSA:

- HaMepeHa yriIyOJsTh HHBECTUIIMOHHOE COTPYIHUYECTBO, YBEIMUYUBATH 00BbEMBI B3AaUMHOMN
TOPrOBJIM, Pa3BUBaTh MPOU3BOJCTBEHHYIO KOOIEPAIUIO, MOAAEPKUBATh MPEANPUHUMATENIECH ABYX
CTpPaH, pEaJIN30BbIBATh COBMECTHBIE IIPOEKTHl B MPOMBIIIJIEHHOCTH, CEIbCKOM XO3SHCTBE,
nepepadaThIBAIONICH OTPACTN U IPYTHX OTPACISIX SIKOHOMUKH;

- YKpeIUIsieT NMpaKTUYeCKOe B3auMOJCHCTBHE OU3ZHEC-CTPYKTYpP M JEJIOBBIX KPYIOB IBYX
CTpaH;

- OTMeYaeT Hadaio paboTel Y30ekcko-KbIpreizckoro (oHga pa3BUTHS M MPOJOIDKACT
aKTUBU3UPOBATh paboTy poHna;

- TpuIaraeT yCWJus B OO0JIACTH MPOM3BOJACTBA M NEPEpadOTKU CEIbCKOXO3SIHCTBEHHOM
NPOAYKIMH, O€30IaCHOCTH MHMIIEBBIX MPOAYKTOB, 0OOECHEUEHHUs HaceleHHs AOCTYHNHBIMH U
KaueCTBEHHBIMU NPOAYKTAMU IIUTaHUsA, DKCIIOPTA B TPETbU CTPAHBI;

- HampaBlieHa Ha JajbHeilllee YKpeIuieHHe COTpYAHHUYECTBa B chepe TaMOKEHHOTO Jena,
MCIOJIb30BaHNE HOBBIX TEXHUUECKUX CPECTB.

CTOpOHBI B3aUMOICHCTBHUS B 00J1aCTH BOJBI U SHEPTECTUKHU:
- KOMIUIEKCHOE MCTOJIb30BAHUE BOIHO-IHEPTETUYECKUX PECYPCOB;

- CBUACTCIILCTBYCT O TOTOBHOCTU 3aKYIIATh, IOCTABJIATL U TPAH3UTHPOBATH HpHpO,Z[HBIﬁ ras
U DJICKTPOSHCPIUi0 Ha B3AUMOBBIT'OAHBIX YCIIOBUSX.

CTOpOHBI TPaHCTIOPTHO-KOMMYHHUKALIMOHHOI'O COTPYIHUYECTBA:
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- MPOJOJDKUT IIPWIAraTh COBMECTHBIE YCWIMS JJIA NaJbHEUINEro YJIYYIICHUS YCIOBUW IS
IIOCTOSIHHOTO  YBEJIMYEHUs I1aCCAKUPO-, IPYy30-, TPAH3UTHO-TYPUCTUYECKUX IIOTOKOB MEKIY
CTpaHaMH;

- IPUHUMAET MEPHI MO CKOPEHIIEH peanu3aluy MpoeKTa CTPOUTENHCTBA JKEJIE3HON JOpOru
Kwurait-Keipreizcran-Y30ekucras;

- VBenMueHHE  TPY30IEPEBO3OK  MEXIy  CTpaHaMH MO  MEXKIYHApOJIHOMY
MYJIbTUMOIANIBHOMY MapiipyTy TamkeHT — AHamxkan — Om — Opked-Tam — Kamkap;

- BBICTYNAeT 3a pacIIMpeHHe reorpaduu M YBEIMYCHHE KOJIUYECTBA PEHCOB MEXIY
CTpaHaMH.

CTOpOHBI MEXPETHOHAIBHOIO COTPYIHUYECTBA:
- OTMETHJI YCIEIIHYI0 paboTy MOIINPENIOB IBYX CTPaH B MPUTPAHUYHBIX PErHOHAX;

- BBIPA3UJ TOTOBHOCTh K MO3TAITHOMY OTKPBITHIO TOMOJHUTEIbHBIX MYHKTOB MPOITYCKa, YTO
Oyaer cmocoOCTBOBAaTh JallbHEHIIEMY pa3BUTHIO TMPUTPAHUYHOW TOPTrOBIM MEXAY JBYMS
CTpaHaMU, pacIIMPEHUI0 MEKPErHOHAIbHBIX CBSI3€H U TypU3Ma.

CTOpOHBI KYJIbTYPHO-TYMaHUTAPHOTO COTPYAHUYECTBA!

- co3/1aeT OJaronpusTHBIE YCIOBUS Ul Pa3BUTHS COTPYAHUYECTBA B cepax 0Opa3oBaHUs U
HAayKHd, KyJIbTypbl U MCKYCCTBa, TYpU3Ma U CIOPTA, COXPAHEHUs POJHOIO 53bIKa, HALIMOHAIBLHON
KYJbTYpPBbI, TPAIALINN;

- B paMKax Impa3gHoBaHusd 30-7€THsI YCTaHOBJIEHUS JUIUIOMAaTHYECKUX OTHOIICHUM
V36ekucran B 2023 rogy nposeaer uu KynbTypbl Keipreizcrana u JlHu KynbTypsl Y30eKucTana B
Keipreizcrane;

- BBICTYIAET 3a TECHOE B3aMMOJEWCTBUE B cpepe Typu3Ma, B TOM YHCIE NAITOMHHUYECKOTO
TypU3Ma;

- HaMepeHa YIUIYOJsITh OTHOIIEHWS B OO0JacTH 3apaBOOXpaHEeHUs, GapMaIeBTUKH,
MEIUIIMHCKOTO 00pa30BaHus U HAYKH;

- [lonnepxuBaeT CBA3b MEXy YHUBEPCHUTETAMH, OOMEH OIBITOM, COBMECTHYIO PEeaTU3aI1Io
HAayYHBIX TIPOCKTOB, OPIaHU3ALUI0 COBMECTHBIX HAYYHO-TIPAKTHUECKUX KOH(EepeHUUd u
00pa3oBaTENbHBIX MEPONPUSATHI.

TakuM 00pazoM, CTpaTerMueckoe U IMEpPCHEeKTUBHOE YKPEIUICHHE MapTHEPCTBA MEXIY
KbipreizctaHoM # Y30€KUCTaHOM HMMEIOT OOJbIINE MEPCIEeKTHUBBl U BO3MOXKHOCTHU Pa3BUTHSL.
Hpinemnee pykoBOACTBO JABYX TOCYAapCTB CHOCOOCTBYIOT — YJIYYILIEHHUIO JPY)KECTBEHHBIX
N00POCOCECKUX OTHOIIEHUH B OJUTHKO-3KOHOMHUYECKOM U COI[UAIbHO-KYJIbTYPHOM acCIeKTe.
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IMPORTANCE OF CHEMICAL ELEMENTS IN THE HUMAN BODY

Abstact

Human body substancially needs chemical elements for various biochemical processes and metabolic
reactions. Microelements are also nesesaary for in the human body. Microelements are a group of chemical
elements that are found in the human body in very small quantities, in the range of 10-3-10-12%.
Microelements perform essential functions in the human body. Even in microscopic quantities they are
extremely effective. Microelements are part of the structure of biologically active substances: enzymes,
hormones and vitamins. Their lack leads to serious diseases of the body. Microelements are involved in the
metabolism of proteins, fats, carbohydrates, protein synthesis in the body, heat exchange, hematopoiesis,
bone formation, reproduction, and immune reactions. In our body, the composition of chemical elements can
change, which certainly affects our health and well-being, and various factors can cause an imbalance of

useful elements.

Keywords: elements, deficiency, human body, zinc, iron, minerals.

Adamovin oenecunoezu InemeHmmepOut MaAaHuAyyayey

AHHOTALIAA

AnamMIbIH ~ OpraHu3MH  ap  KaHmall  OMOXHMUSIIBIK
npoleccTep jKaHa 3aT alMallyy peakiusuiapbl Y4yH
XUMHUSJIBIK 3JeMEHTTEpre OIIYTTYY MYKTax.

MukpoasseMeHTTep agaMIblH OpPraHu3MH YYYH Aa 3apbLl.
MukpossemeHTTep — aJIaMIblH OPraHU3MHHJAE OTe a3
cama, 10-3-10-12% dgernHge Ke3AEIMKEH XHMMSIIBIK
3JIEMEHTTepANH TOOYy. MHMKpOlJIEeMEHTTep — aJaMIblH
OpPTaHM3MHHJIE MaaHWIyy QYHKIUSUIApABl aTkapar. Al
Typrail, MHKPOCKOMMSUIBIK — eidemue, ajap abmaH
HaThlibKanyy — Oomynm  caHamaT.  MUKpPOdIJIEMEHTTEp
OUONIOTHSUTBIK  aKTHUBJAYY 3aTTapjbiH: (epMEHTTEp/NH,
FOPMOHJIOP/IYH JKaHa BUTAMHUHICPAWH KypaMblHA KHPET.
Anap/blH KETUIICU3UTH JICHEHUH OJyTTYy OOpyJiapbiHA

JTBII KeJeT. MuxkpoaneMeHTTep 0eJoKTOpaYH,
MaiIapabIH, YTICBOAIOPAYH aJMamnryycyHa,
OpraHm3MIern  OEJOKTYH  CHHTE3WHE,  JKBUTYYIIYK

aJIMantyyra, KaHIbIH IMaijga OoNyIIyHa, COOKTYH Iaiaa
OomymryHa, KeOeWyycyHe, HWMMYHIYK peakmusiiapra
KaThIIaT. bu3ana neneOu3ae XUMIBUIBIK 3JIeMEHTTePANH
KypaMbl e3repymry MyMKyH, Oyn, anberre, OM3muH JeH
COONMyry0y3ra aHa IKbIPTadubLIBITBIOBI3ra TAaaCUPUH
THHTM3eT JkaHa ap KaHjaall (¢axTopinop maiinanyy
3JICMEHTTEPANH TUCOATAHCHIHA AJTBIN KEIUIITH MYMKYH.

Aukblu co300p: : dNEMEHTTEP, XKETHUILNECTHK, aJamMIblH
OpraHU3MH, IIUHK, TEMUpP, MUHEpaIap.

3nauenue xumuueckux 3;1eMeHmos 6 opzanuime
uenoeeka

AHHOTALIAA

UYenoBeyeckuid OpraHU3M CYIIECTBCHHO HYXIACTCS B
XMUMHUYECKHUX 3JEMEHTaX JUIsl Pa3IMYHbIX OMOXUMHUYECKUX
MPOIIECCOB M META0OIMYCCKUX PeaKuil. MUKPO3IICMEHTHI
TaKkke  HEOOXOJWMBI  YEJIOBEYECKOMY  OpPTaHHU3MYy.
MukposneMeHTsl — Tpynna XUMHYECKHX JJIEMEHTOB,
KOTOpBIE COAEpkKATCSI B OpPraHW3ME 4YeJoBeKa B OYEHBb
HEOONIBIIMX KOJIMYecTBaxX, B mpexenax 10-3-10-12%.
MuUKpo3JIeMEHTHl BBITIONHSIOT BaKHEUIINE (QYHKIUH B
opranm3Me dYenoBeka. Jlake B  MHKPOCKOIHMYECKHX
KOJIMYECTBAX OHU YpEe3BHIYANHO 3¢ (heKTUBHBIL.
MUKpPO3JIEMEHTBl BXOIAT B CTPYKTYPY OHOJIOTHYECKU
aKTUBHBIX BEIECTB: ()EPMCHTOB, TOPMOHOB U BUTAMUHOB.
WX HemOCTaTOK NPHUBOJUT K CEPHE3HBIM 3a00JICBAHHSIM
opranusMa. MUKpPO3JIEMEHTEl y4acTBYIOT B OOMCHE
0EIKOB, KHUPOB, YIIIEBOJOB, CHHTE3€ OEITKOB B OpraHU3Me,
TEIJI000MEHe,  KPOBETBOPECHHH,  KOCTeOoOpa3oBaHUH,
PENPOAYKIIMY, HWMMYHHBIX  peaknusx. B Hamem
OpraHm3Me MOXET MEHATBCS COCTaB  XUMHYECKHX
3JIEMEHTOB, 4TO, 0€3YCIIOBHO, BIIUSACT Ha HAIIIe 3I0POBbE U
CaMOYyBCTBHE, a pa3ju4yHble (HAKTOPHI MOTYT BBI3BATh
nucOazaHC IOJIE3HBIX IIEMEHTOB.

Knwuesvie cnosa: o/1eMenmyl, Hexeamka,
uejoeeKka, YuHkK, sceie3o, mMunepaibl.

OpcaHUu3m



Becmnux Owl’Y. Meouyuna, Ne2(2)/2023

Introduction. All living organisms on Earth, including humans, are in close contact with the
environment. Food and drinking water promote the entry into the body of almost all chemicals
elements. They are introduced into and removed from the body every day. Analyzes have shown
that the number of individual chemical elements and their ratio in the healthy body of different
people is approximately the same.

Iron is part of blood hemoglobin, or rather red blood pigments that reversibly bind molecular
oxygen. An adult's blood contains about 2.6 g of iron. In progress life activity in the body there is a
constant breakdown and synthesis hemoglobin.

Microelements are found in the body in concentrations of 103-10° %. If the element
concentration is below 10-5%, then it is considered ultramicroelement. Inorganic substances in a
living organism are found in various forms. Most metal ions form connections with biological
objects. It has already been established today that many enzymes (biological catalysts) contain
metal ions. For example, manganese is part of 12 different enzymes, iron is in 70, copper - 30, and
zinc - more than 100. The main microelements necessary for the body include iodine, magnesium,
iron, zinc, calcium, potassium, phosphorus, selenium, and fluorine.

Biogenic elements are chemical elements that are constantly included in the composition
organisms and necessary for their life. The most important biogenic elements are: oxygen, carbon,
hydrogen, nitrogen, as well as calcium, potassium, silicon, magnesium, phosphorus, sulfur, sodium,
chlorine, iron. Their average content is more than 0.01% biomass. These nutrients make up the
group of macroelements [1, 7].

Classification of chemical elements

Based on the modern quantum mechanical interpretation of PS, the classification chemical
elements are produced according to their electronic configuration. It is based on the nature of filling
atomic orbitals with electrons. In accordance with by this principle all elements are divided into s-,
p-, d- and f-blocks, or families [2].

The number of macroelements will include only 4 elements: hydrogen (6 kg), nitrogen (1.8
kg), calcium (1 kg) and phosphorus (0.78 kg), and the number of microelements includes 3
elements: rubidium (0.68 g), strontium (0.32 g) and bromine (0.17 g). Then to which class should
the 10 elements from potassium be classified (140 d) to zirconium (1.7 g), which include elements
such as: sodium (100 g), magnesium (19 g), iron (4.2 g), etc.? In accordance with these criteria,
ultramicroelements will include so common in the human body elements such as lead (120 mg),
copper (72 mg), aluminum (61 mg) [3].

In another classification, all elements are divided into: main elements - 6 elements: sodium,
potassium, calcium, magnesium, chlorine and phosphorus; trace elements - 11 elements: iron,
iodine, fluorine, zinc, selenium, copper, manganese, chromium, molybdenum, cobalt and nickel;
ultra-trace elements — 21 element: aluminum, arsenic, barium, bismuth, boron, bromine, cadmium,
cesium, germanium, mercury, lithium, lead, rubidium, antimony, silicon, samarium, scandium,
strontium, thallium, titanium and tungsten.

It should be emphasized that the content of the same elements in the body of different people
is a variable value and can vary significantly. For example, magnesium content may fluctuate from
21 to 28 g, zinc - from 1.4 to 2.4 g (differences are 1.7), vanadium - from 10 to 25 mg (differences
are 2.5) [4].
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lodine. Necessary for the production of thyroid hormones. Lack of iodine in the body leads to
disruption of the nervous, cardiovascular systems, and gastrointestinal tract. Children experience a
decrease in mental, physical and sexual development, intellectual abilities, and memory. Pregnant
women have an increased risk of miscarriages and stillborn babies. The iodine norm is 150-300 mcg
per day.

Magnesium. Helps the body overcome overwork, overexcitement caused by excessive
consumption of coffee, alcohol, nicotine, and quickly restore strength after intense mental stress,
nervous breakdowns and severe mental experiences. It is recommended for pregnant women and
those who are on a “severe” diet, taking sleeping pills and contraceptives. The consumption level
for an adult is 400-800 mg per day.

Iron. An integral element of many enzymes and proteins. “Iron fasting” hits the body hard.
First of all, the synthesis of hemoglobin, the iron-containing protein of red blood cells, is disrupted,
as a result of which less oxygen reaches organs and tissues. Developing oxygen starvation
negatively affects a person’s quality of life. First of all, the heart, brain, and kidneys are affected.
The iron norm is 10 mg for men and 18 mg for women. The upper tolerable intake level is 45 mg
per day. Sources: offal, meat, mushrooms, buckwheat, cocoa, blueberries, nuts. This microelement
plays an important role in the development of immunological reactions, especially cellular
immunity. Zinc takes part in the functioning of the hormones of the pituitary gland, adrenal glands,
and pancreas. It is indispensable for the normal development and functioning of the sense organs:
taste, vision, smell. The daily requirement is 10-20 mg.

Calcium. Takes care of the formation and strengthening of bone tissue. Necessary for tooth
growth. Promotes the restoration of all cells, as it is an integral part of not only their nucleus, but
also cellular and tissue fluids. “Feeding” the nervous system, it does not allow the nerves to become
“loose.” Ensures normal functioning of the endocrine glands. For an adult, the calcium intake level
is 1000-2500 mg per day. The norm increases when playing sports, with long-term use of hormonal
drugs, and with diseases of the blood, intestines, and kidneys.

Potassium. Helps the heart beat calmly, rhythmically and evenly, regulates water-salt
metabolism in the body, participates in the conduction of nerve impulses to the muscles, normalizes
carbohydrate and fat metabolism. Daily dose - 2.5 g for adults, for children - 10-15 g. Sources:
dried apricots and other dried fruits, potatoes, seaweed, bananas, oranges.

Phosphorus. Together with other minerals, it builds the skeletal system and has a beneficial
effect on the functions of the nervous system and brain tissue. Ensures normal functioning of the
liver and kidneys. Consumption level is 700-1600 mg per day.

Selenium. It is involved in protecting the immune system from the destructive effects of
bacteria, viruses and other negative factors. It is even considered to be anti-cancer due to its ability
to act against free radicals. Thanks to it, cells live longer, which is why selenium is considered the
“element of longevity.” The consumption rate is 60-150 mcg per day. Its content in the soil, water,
and air of the Republic of Belarus is 10-12% of the norm. Sources: garlic, oatmeal and buckwheat,
brewer's yeast, seaweed. In refined and cooked foods, the selenium content is reduced by 50%.

A person receives most of the microelements from the outside along with food, water, and air.
A diet consisting of refined foods does not provide the necessary amounts of vitamins and
microelements, the need for which increases significantly under unfavorable environmental
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conditions, physical and psychological overload. Refined products include, for example, white rice,
semolina, premium flour, sugar and products made from them. If your diet consists of such
products, the deficiency of microelements and vitamins can be eliminated by taking multivitamin-
mineral complexes [5].

Copper is contained in the body in the amount of 70-120 mg. Approximately 30% each
contains the liver and brain, and the rest is distributed in the muscles, bones, blood and kidneys.
Copper is a vital element that is part of many enzymes and respiratory pigments. She plays a
significant role in the implementation of the most important physiological processes. Copper
deficiency can be a cause of frequent fractures, as it is an important component of the protein
framework of bones. Copper deficiency threatens lovers of processed foods and overly refined
foods, and also supporters of the dairy diet. Copper deficiency threatens lovers of processed foods
and overly refined foods, and also supporters of the dairy diet. Copper deficiency is characterized
by rapid fatigue, constant and causeless headaches, pain, bad mood, irritability. A lack of copper
can lead to gout, and excess - to Wilson-Konovalov disease

Cobalt is contained in the body of an adult in an amount of 1-2 mg. Greatest Cobalt
concentration is in the liver (0.076-0.201 mg/kg), followed by the kidneys, pancreas and spleen.
Cobalt influences on hematopoietic processes, participates in metabolism, stimulates the formation
of hemoglobin and red blood cells, participates in the biosynthesis of vitamin Bio. Vitamin B
deficiency leads to pernicious anemia.

Manganese is found in bones, liver, kidneys and heart; its content fluctuates from 12 to 20
mg. It takes part in the production and exchange of neurotransmitters in the central nervous system,
enhances the action of insulin, supports stability of the cell membrane structure, takes part in the
synthesis of the thyroid hormone - thyroxine, promotes normalization of energy balance, improves
the functioning of the immune system and is necessary for the synthesis of interferon [6].

Molybdenum is a biogenic microelement, the content of which in the human body is about 9
mg. Its main part is concentrated in bone tissue, liver, kidneys, brain, pancreas and thyroid glands
and adrenal glands. Molybdenum performs the following functions in the body: promotes the
metabolism of proteins, fats and carbohydrates, activates a number of enzymes necessary for
development and growth of the body, strengthens dental the tissue, protecting teeth from destruction
and helping to prevent caries, accelerates the breakdown of purines and the removal of uric acid
from the body.

Sulfur makes up 0.25% of the human body weight and is a component of cells nervous, bone
and cartilage tissue, as well as hair, skin and nails. It participates in metabolic processes and
contributes to their normalization, is part of a number of amino acids, vitamins, enzymes and
hormones (including including insulin), plays an important role in maintaining oxygen balance,
improves functioning of the nervous system, stabilizes blood sugar levels, improves immunity, has
an antiallergic effect, have a radioprotective effect.

Conclusion

The large number of elements in the body with the exception of electrolytes, do not act on
their own, but in combination with organic macromolecules, for example, enzymes. In the internal
environment of the body, most macro- and microelements are not found in free, and in bound form
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in complex with substrate-binding proteins and other macromolecules. This results in concentration
and accumulation of certain elements in individual organs and tissues.
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CUHAPOM I'NMIIEPITPOJIAKTUHEMMU (HA ITPUMEPE KIIMHUYECKOI'O
CJIYYAA)

AHHOTAIUSA

B 0030pe mpuBOAsTCS MaHHBIE O PACHPOCTPAHEHHOCTH, MPUYMHAX, MTOAXO0JaX K IWArHOCTHKE W JICYCHUIO
runeprponaktuiemun. [ unepnponakruaemus (I'TI) — ogHo U3 Hambosee pacnpocTpaHEHHBIX HApYyIICHUH,
CBSI3aHHBIX C MATOJIOTHEH rumoranaMo-runoduszapHoi cuctembl. uarHoctuka u jedenue I'Tl coxpanser
CBOIO aKTYaJbHOCTb B KIIMHUYECKON MPAKTUKE KaK 3HIOKPHUHOJIOIOB, TaK M BpadeH JPyTruX CIEHUaIbHOCTEN.
B nocnennue ronbl BHUMaHue Bpauei pa3nuyHbIX CIENUaIbHOCTEH Bce OOMbIIe MPUBIEKalOT 3a001€BaHMs U
CHUHJIPOMBI, CBSI3aHHBIE C HAPYUICHHON CEKpelueil MpojakTHHA. BRIICHUIOCH, YTO M30BITOYHAS CEKpEelus
MPOJIAKTUHA, KOTOPOMY paHee OTBOAWIACH CKPOMHAs POJib, OTBETCBeHHa Oojee uyem 3a 35% ciydaeB
HapyIEeHUH MEHCTPYAIBHOTO IHKIIA, OSCIUIONUS Y )KEHIINH, CHIDKEHHE TMOUI0, THHEKOMACTUS Y MY>KYHH.
Lenpto 3TOH pabOTBl sABIASETCS H3y4YeHHE M 00O0OIICHHE HaydyHOW HMH(OPMALUKH OTHOCHUTEILHO
TUIIEPIPOIAKTUHEMUHN U €€ BIHMsHUE Ha (YHKUMOHUPOBAHUS PENPOILYyKTHBHOW OCH JKEHCKOTO M MYMXCKOTO
opraHusMa. B 1aHHOH cTaThe NpPEACTaBIEH KIMHUYECKUN CIIy4ai ¢ ATPOr€HHOM MMIEPIPOIAKTUHEMHUEH, Ha
npumepe lmanuenta Ha 0aze xkimHHKH Oml'Y. PaccMoTpeHbl XapakTepHble KIMHHUYECKHE IMPOSBICHUS
CUHApOMa THINCPIIPOJIAKTHHEMHUU, 0COOEHHOCTH TE€YEHUS 3360H6B3HI/I5[, a TaKX€ IEHHOCTb CBOCBpeMeHHOﬁ
JUArHOCTUKH.

Kniouesuvie cnoea: THHNCPIIPOIAKTUHEMUA, TUATrHOCTHUKA, JICUCHUC, KJIWHAYECKUH cnyqaﬁ.

Tunepnponaxmunemus cunopomy (K1UHUKATBIK
aoanoblH MUCAILIHOA)

Hyperprolactinemia syndrome (on the example of a
clinical case)

AHHOTALIAA

Byn wMakanmama THIEPIPONaKTHHEMHUSHBIH —TapalbIIIbl,
cebenTepy, AMATHOCTHKACHI JKaHAa IapbUIoO BIKMaaphl
KOHYH/IO MaassIMaTTap KEITHPIJITEH.
['nnepnponaktuaemuss (I'TI) rumortamamyc — runodus
CHCTEMAaChIHBIH MAaTOJIOTUSACHI MEHEH OalTaHBIIIKaH 35H
KEHUPH Tapairad oopyyiapabiH oupu. [Tl aumarHo3y kaHa
NapbpuUIOOCy  SHAOKPHHOJOTAOPAYH  aHa  Oamika
aTUCTUKTEPINH JApBIrepICPUHIH KITUHUKAITBIK
MPAKTUKACHIHIA AKTYAJIIYyJIyTyH CAKTalT

AKBIPKBI KBUIIAPBI MPOJNAKTUHINH OOJIYHYI YbITHIIIBIHA
OailaHBIITYy OOpyNap »aHa CHHIPOMIOpP ap KaHaal
aIUCTUKTETH IapBITeplepaInH KOHYIYH Oypyyma. Mypna

KOHOKOW poib OepwireH TPOJAKTHHIWH  AaIlbIKda
CeKpeIsICBl ~ MEHCTPYaNABIK  LOUKIAWH  Oy3yrymry,
asgapiarsl  TYKyMCY3AyK, JAWOWIOHYH TOMOHJeINY,

3pKEKTepACTH THHEKOMACTHA YJypiapblHBIH 35% maH
AlIBIThIH/IA OaiiKagaapbl aHBIKTaJraH.

Byn MINTUH MakcaThl THUNEPHPOJIAKTHHEMHUS KaHA AHBIH
asyT MCHCH OJPKEKTUH OPraHU3MUHHH PEHPOIYKTHBIYY
CHCTEMACHIHBIH HMINTCIINHE TUHTU3TCH TAaCUPU KOHYHIO
WIUMHA MaajbIMATThl U3WIIO6 JKaHa JKAIMBUIOO 00Ny

caHasar. Byn Makanaia STPOTEHINK
TUIEPIIPOJIAKTHHEMHSI ~ MEHEH  KIMHHUKAJIBIK  y4dyp
KENTHPUIITEH.

Aukviu  co300p: TUNEPIPONAKTUHEMHUS, AUATHOCTHKA,

IapblI00, KITMHNYCCKAJIBIK abaj.

Abstract

The review provides data on the prevalence, causes, and
approaches to the diagnosis and treatment of
hyperprolactinemia. Hyperprolactinemia (GP) is one of
the most common disorders associated with pathology of
the hypothalamic-pituitary system. Diagnosis and
treatment of GP remains relevant in the clinical practice of
both endocrinologists and doctors of other specialties

In recent years, the attention of doctors of various
specialties has been increasingly attracted by diseases and
syndromes associated with impaired prolactin secretion. It
turned out that excessive secretion of prolactin, which
previously played a modest role, is responsible for more
than 35% of cases of menstrual disorders, infertility in
women, decreased libido, gynecomastia in men.

The purpose of this work is to study and summarize
scientific information regarding hyperprolactinemia and
its effect on the functioning of the reproductive axis of the
female and male body. This article presents a clinical case
of iatrogenic hyperprolactinemia.

Keywords:
clinical case.

hyperprolactinemia, diagnosis, treatment,
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Ta6u1.2 OneHka CHMMIITOMOB IIPH CHHAPOMe THIEPIPOTAKTHHEMHH Y MYKYUH
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JAunarnocruka

V' Anamue3s (5xajo0bl)

v' OCMOTp MOJIOUHBIX Kejie3 (HarpyOaHue MOJIOYHBIX 3JKEJe3, BBIICICHHE W3 COCKOB,
MacCTaJITUH).

v’ JIaGopaTopHbIE UCCIIEN0BaHMs KPOBHU (YPOBEHD IPOJIAKTHHA B KPOBH)

v dapmakoJuHAMHYECKHE TPOOBI: MPoda ¢ TUPOIUOEPHHOM, Mpoba ¢ METOKJIOMPAMHUIIOM,
OIpeJIeJIEHUE MOJIEKYIIIPHOM IeTepOreHHOCTH POJIAKTHUHA).

v" MPT roj10BHOr0O MO3ra (TUIIOTAIaMO-THITO(GHU3apHOM 001aCTH)

v UccnenoBanue riia3HOro JHA U MOJIEH 3pEHUSL.

Knunnuyeckuii ciayyai

02.10.2023r. mHa mpuém K H3HAOKpHHOJOTY Memumuuckoro meHtpa Oml'Y o6parwmics
nanueHT A.T., 19 ner, HanpaBieH TepaneBTOM.

C xamobamMu Ha: TOJIOBHYKO 00Jib, CTa0OCTh, CHIDKCHHE 3pEHHUSA, YacToe ceparncOnecHue,
60H€3H€HHOCTB nu YBe.HI/I‘-IeHI/Ie FPYI[HBIX JKCEJIC3.

BrImieniepedrcieHHble xKaloObl OECIIOKOUT B Tocienanue 1-2mec. PaHee Takoro cOCTOSHUS He
HaOmonanock. CaM MaIlMeHT HU 9YeM He CBS3BIBACT, U HE 3HAET MoYeMy Tak. Benér 3mopoBsii 00pa3
KU3HU, BPEIHBIX TMPUBHIUEK HET. PaHee mepeHECEHHBIX TpaBM, WH(OEKIMOHHBIX 3a00JIeBaHMIA
OTpHILIAET.

B anamHe3e: maimueHT B Te€YeHHME |-roja MocemiaeT CHOpT 3al M MO PEKOMEHIALUM JIpy3eiu
MPUHUMAET TaOJICTKH I POCTa MBIINIEYHONM Macchl. B xome oOciemoBaHuss BCe IMOKa3aTeld
Ja0OpaTOPHBIX M HMHCTPYMEHTAJIBHBIX HCCIEAOBAaHUN B HOPME, KpPOME IPOJIAKTHHA B KPOBHU-
7000MME/n(mipu Hopme muist myxkuus: 50-600 MME/m).
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VY JaHHOro manueHTa 4Ype3MepHOe M OECKOHTPOJIbHOE MPHUMEHEHHE IPOTEHHOB Ui Habopa
MBILIEYHON MaccChl MPUBEIIO K HAPYILIEHUIO TOPMOHAIBHOTO OanaHca.

Cunres u CCKPCHUIO IMPOJIAKTUHA HCIIOCPCACTBCHHO CTUMYIIHUPYIOT 3CTPOrCHBI, HAXOAAIUCCA B
KpoBH. [lOBBbIIIEHHE YPOBHS 3CTPOTEHOB B KPOBH CTUMYJIHPYET POCT KIIETOK, BBIIEISIOIINX
MPOJIAKTAH, W HEMOCPEJACTBEHHO CEKPEIHI0 TPOJAKTHHA. Takue pojaa TaOJETKH, ITOPOIIKA
coJiepKaT 3CTPOTEHBI (HO Ha MHCTPYKITUAX 0CO00 HE YKa3bIBAIOT).

O0cy:x1eHne KIMHUYECKOro cay4dasi

VY naHHOTO MalyeHTa MEePBBIMH CUMITOMAaMHU 3a00JieBaHUsl ObUIHA TOJOBHBIE 00NM U 00IIas
c1aboCTh, YTO 3aCTaBWJIO €My OOpaTHUThCS K TepareBTy, OJHAKO TOPMOHAJIbHOE OO0CIelIOBaHHE
CBOCBPEMEHHO HE OBLJIO BBHITIOJHEHO, W 3a00JIeBaHHME MPOTPECCUPOBATIO BIUIOTH IO Pa3BHUTHUS
THHEKOMACTHH.

[lo npaHHBIM 1a0OpPATOPHBIX HCCIETOBAHUM BBISBIEHBl BBIPAKEHHOE TOBBIINICHUE YpPOBHS
MPOJIAKTHHA 32 CUET MOHOMEPHOI (paKIK U TECTOCTEPOHA.

JlanpHeimee HaONIOACHUE 3a TAIMEHTOM IOKa3ayio 0e30MacHOCTh U 3(PPEKTHBHOCTH TEparuu
MaKCUMaJIbHBIMU JI03aMH OPUTHHAIILHOTO TMpernapara kabepronmmHa JlocTHHEKC® B TeueHHE
AJIATCIIBHOTO BPCMCHU. Corj1acHO KIMHUYECKUM PCKOMCHAAIUAM, YCPE3 2 roaa JIECYCHUA MOXKHO
CHIDKEHHE J103bl arOHUCTa JO0(AMHUHOBBIX PELENITOPOB BIUIOTH /10 MOJTHON OTMEHHI [2], OHAKO 3TO
HeoOs3aTeNIbHOE  YCIIOBUE JalbHEimero MoHuTOopuHra. CoxpaHEHHE HOPMAJIBHOTO YPOBHS
IMpOJIaKTHHA IIOCJIC MPCKpalICHUSA TCpalnunu Ka6epFO.HI/IHOM OTMCYACTCA MCHCC YCM Yy ITOJIOBHHBI
MAIMEeHTOB, IO3TOMY MPUXOUTCS BO3OOHOBIIATH JICUCHHE. B TaHHOM Cilydae MalMeHTK MPeKpacHo
MEPEHOCHUT Tepamnuio, a03a kabeproiuwHa Oblia craHmapTHou (JloctnHekc® 1 Mr/Hen), ypOBEHb
MpOJIAKTHHA HE CHIDKANCS MeHee peQepeHCHBIX 3HAYeHWH, MOATOMY Ha JTaHHOM JTare
MOHHTOPHUHTA BOITPOC OTMEHBI JICUCHHSI MJIM CHIDKEHUS T03BI HE 00CYKAaCsl.

BoIBOaBI

Ha ceropnsmnuii 1eHb cymecTByeT psj (gapmakosorudeckux cpeacts, bAJloB, koTopeie
MMEIOT CBO€ Ha3HAYCHHE, HO B TOXKE BpeMs O0JafaroT HexenaTeabHbIMH 3(ddexkramu, KoTopbie
MOT'YT HETaTHUBHO CKa3aThCsl HAa OpPraHM3ME 4YeJIOBEKAa, BKJIIOYAs Pa3/IMYHbIE OPraHbl U CHCTEMBI.
CamorneueHue, IpUeM JIEKAPCTBEHHBIX CPEACTB 0€3 Ha3HAUCHMs Bpaya U He MHPOPMHPOBAHHOCTh
po 1o00YHBIX A(H(PEKTOB MPUBOAUT K YBEIWUYEHUIO HE TOJIBKO HapymeHui co croponbl [[HC,
CCC, neueHu, nMoyek, HO U K IHAOKPHUHOIIATHSIM.
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HYPERTENSION BURDEN IN SOUTHEAST ASIA: AN ESCALATING EPIDEMIC
Abstract

Hypertension, defined as having systolic blood pressure >140 mmHg and/or diastolic 290 mmHg, is a
leading global risk factor for cardiovascular and kidney disease responsible for over 10 million deaths
annually (WHO, 2019). The Western Pacific Region, which includes Southeast Asia, had the highest blood
pressure levels of any region worldwide as of 2015 (Forouzanfar et al., 2017). With CVD already claiming
over 3 million lives each year in Southeast Asia, the escalating hypertension epidemic threatens to
exacerbate this existing public health crisis (Allotey et al., 2019). Southeast Asia has witnessed upward
trends in mean systolic blood pressure over the past 25 years, rising from 127 mmHg to 131 mmHg between
1990 and 2015 (Forouzanfar et al., 2017). This reflects one of the steepest increases globally during that

period.

Keywords : hypertension, Southeast Asia, Epidemic, Asia.

Tywmyk-usieotut A3ua0azel 2UNEPMOHUAHBIH HCP2Y:
Kyu620H Inudemus

AHHOTALIAA
Cucronukanblk kaH OaceiMbl >140 mMmHg xana/xe
nuacronukanelk  >90 MMHg  karapsl  aHbIKTanraH

TUTIICPTOHUS, KBUT cCaliblH 10 MUIIHOHIOH allyyH ©JyMIe
cebemkep OONTOH JKYPOK-KaH TaMbIp JkaHa OeHpeK
OOpyJapel Y4YH HETH3TH TJOOAIABIK  TOOOKEIIHK
dakropy Gomyn canamar (JICY, 2019). Tymryk-Usirsimn
AzusiHpl KamThiraH bateimn ThIHU OKeaH YeIKeOMYH[Ie
2015-xputra KapaTa QyiHe Y3y OOI0HYA 3H KOTOPKY KaH
oacemmbl Oonron (Forouzanfar et al.,, 2017). Tymryk-
Ypireim Asusiga CVD kbl caliblH 3 MUJUIMOHIOH allyyH
alaMJIbIH ©MYPYH aJIbIN KAaTKAHIBIKTaH, Ky4el OapaTkaH
TUTIICPTOHUS SMUACMUSACH KOOMIYK CallaMaTThIKTBI CAKTOO
kpusucuH kypuyratr (Allotey et al., 2019). Tymryk-
Ypireimn  A3usiia akbIpKbl 25 SKbUIABIH MYMHIAE OPTOYO
CHCTOJANIBIK KaH OaChIMBIHBIH JKOTOPYJIOO TCHICHIIUSACHI
oatikanbim, 1990-xpuman 2015-xpura yeiina 127 mmHg
mad 131 mm Hg ueitmn xetepymren (Forouzanfar et al.,
2017). Byn me3runze myitHe xy3y O0I0HYA TYPYKTYY ©CYIT
KeJIe )KaTKaH TUTeTaHBIH OMPHH JarbUIIBIPaT.

Aukviu ce30ep: runepronus, Tymryk-Ubsireim Aswus,
Dnuaemus, A3usl.

bpemsa zunepmonuu ¢ K0z20-Bocmounoiu A3uu:
pacmywian Inudemus

AHHOTAIINA
l'unepronus,  ompexpensemMas Kak  CHUCTOIMYECKOE
aprepuaibHoe jgaBieHue =140 MM pr.cT.  W/wimM

Jquactoimdyeckoe >90 MM PT.CT., SBISIETCS BEIYIIHM
IOOATBHBIM  (DAKTOPOM  PHUCKA  CEPIIETHO-COCYAUCTHIX
3a00yieBaHMii ¥ 3a00JIEBAaHWM IIOYEK, OTBETCTBEHHBIX 34
O6onee wem 10 MmumoHOB cmepredr exeroano (BO3,
2019). o cocrostamro Ha 2015 rox B pernone 3amagHoi
gacTh TUXOTrO OKeaHa, KOTOphIM BKIO4YaeTr FOro-
Bocrounyro Asuto, HaOmomancss caMblii  BBICOKWH
YPOBEHb apTEPHATIBHOTO NABJICHUS CPEJH BCEX PErHOHOB
mupa (Forouzanfar et al., 2017). ITockoibKy cepaedHO-
COCYMCTBIC  3a00JieBaHUS yXe YHOCAT Oomee 3
MHUJUIMOHOB JKM3HeW Kaxaeiii rog B HOro-Bocrounoii

AsuM, OSCKanalus ONUAEMHM THIEPTOHHH  YIPOKAeT
YCYIyOUTh  CYIIECTBYIOIIMH KPU3UC  OOIIECTBEHHOIO
sapasooxpanenus (Allotey et al., 2019). B IOro-

Bocrtounoit Asum 3a mociemHue 25 et HaOIomanach
TEHJCHLUS K TMOBBIMICHUIO CPEJHEr0 CHCTOJIMYECKOTO
apTepuaNbHOTO AaByieHus: B mepuoa ¢ 1990 mo 2015 rox
OHO yBEeNMIWIOCH co 127 MM pt. cT. 10 131 MM pT. CT.
(Forouzanfar et al., 2017). Dto oTpakaeT OAKMH U3 CAMBIX
PE3KUX TEMIIOB POCTa B MHPE 32 STOT MEPHOI.

Knioueswvie cnosa: runepronus, Oro-Bocrounas Asws,
anuaeMusi, A3us.
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Introduction

Hypertension, defined as having systolic blood pressure >140 mmHg and/or diastolic >90 mmHg,
is a leading global risk factor for cardiovascular and kidney disease responsible for over 10 million
deaths annually (WHO, 2019). The Western Pacific Region, which includes Southeast Asia, had the
highest blood pressure levels of any region worldwide as of 2015 (Forouzanfar et al., 2017). With
cardiovascular disease already claiming over 3 million lives each year in Southeast Asia, the escalating
hypertension epidemic threatens to exacerbate this existing public health crisis (Allotey et al., 2019).

Specifically, Southeast Asia has witnessed upward trends in mean systolic blood pressure over the
past 25 years, rising from 127 mmHg to 131 mmHg between 1990 and 2015 (Forouzanfar et al., 2017).
This reflects one of the steepest increases globally during that period. Consequently, Southeast Asia
now bears a disproportionate burden of hypertension-related non-communicable diseases (NCDs) like
heart disease, stroke, and end-stage renal disease, fueled by rapid urbanization, nutrition transition, and
population aging (Allotey et al., 2019).

The economic costs of scaling treatment are also immense. One study estimated productivity
losses due to coronary heart disease and stroke associated with hypertension cost Southeast Asia $6.7
billion in 2005, projected to rise to $818 billion cumulatively from 2006-2015 without policy action
(Abegunde et al., 2007). Yet studies show cost-effective, population-wide strategies like salt reduction
would avert hundreds of thousands of cardiovascular deaths annually in Southeast Asia (Webb et al.,
2017). This underscores the critical need to implement evidence-based hypertension control policies.

However, current strategies remain insufficient, with hypertension prevalence across Southeast
Asia projected to increase 35% from 2000 to 2025 (Kearney et al., 2005). Synthesizing evidence across
Southeast Asian countries on hypertension prevalence, trends over time, variation by population
subgroups, disease awareness and treatment rates, and risk factors is vital to determine strategic
priorities and optimize policy responses. To date, no systematic review has consolidated data on the
escalating hypertension epidemic across multiple Southeast Asian countries.

This study aimed to fill that gap by reviewing all recent population-based evidence on
hypertension burden in Southeast Asia. Findings can help quantify the scale of the current epidemic
across different populations, identify high-risk subgroups, and point towards effective interventions
based on underlying risk factors. These insights are imperative for health policymakers across the
region seeking urgent solutions to curb this pending public health crisis.

Overall, the review reveals that hypertension has reached epidemic levels in Southeast Asia,
affecting over 1 in 4 adults. Prevalence has doubled regionally since 1990. Significant heterogeneity
exists between and within countries, but sustained upward trends in this major cardiovascular risk
factor forewarn a public health emergency across Southeast Asia without strategic action.

Research Methods

This systematic review was conducted per PRISMA guidelines and registered in PROSPERO.
Five databases (MEDLINE, Embase, Global Health, CINAHL, Cochrane Library) were searched for
population-based studies from 2000-2022 reporting hypertension prevalence in Southeast Asia.
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Additional studies were identified by hand-searching reference lists and government reports. we
independently screened titles/abstracts then full texts applying the following inclusion criteria:

1) community-based cross-sectional studies or cohorts;
2) nationally representative or covering >2 provinces;

3) measured blood pressure and hypertension prevalence;
4) adults aged >18 years; and

5) Southeast Asian country setting.

For meta-analysis, hypertension prevalence estimates were pooled by country and regionally for
1990, 2000, 2010 and 2016 using random effects models weighted by study population and age-
standardized to the WHO world standard population. Given heterogeneity between studies, narrative
synthesis was also performed. Study quality was appraised using a modified NIH checklist assessing
representativeness, sample size,BP measurement standardization, prevalence reported by
sociodemographics, and multivariate analysis of determinants.

Results were reported following PRISMA guidelines. Strengths include the systematic search of
multiple databases without language restrictions. Limitations comprise variability in hypertension
definitions, age groups, and regions covered between studies. This systematic approach allows
synthesis of all available population-level evidence on hypertension burden across Southeast Asia.
Quantitative estimates can indicate the scale and trajectories of national epidemics to motivate action.
Risk factor analysis provides insights on target populations and strategic intervention priorities. These
findings are vital to inform policies to prevent and control hypertension in order to reduce attendant
cardiovascular deaths and disabilities.

Results

A total of 84 studies representing over 500,000 adults met inclusion criteria for meta-analysis.
Pooled age-standardized hypertension prevalence in Southeast Asia was 25.4% (95% CI: 22.1-28.9) in
2016, increasing from 12.2% (95% CI: 10.4-14.2) in 1990. However, significant variation was
observed between countries:
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AGE-STANDARDIZED HYPERTENSION
PREVALENCE IN SOUTH EAST ASIA

35

INDONESIA  MALAYSIA  PHILIPPINES SINGAPORE  THAILAND VIETNAM

all values in %

Indonesia

15 studies of Indonesian adults showed an age-standardized hypertension prevalence of 32.2%
(95% CI: 29.7-34.9) in 2016, increasing from 17.5% in 1990. Prevalence was highest in Sumatra (36-
39%) and Sulawesi (34-36%), compared to Java (33%) and Bali (30%). Rural populations had around
3% lower prevalence versus urban counterparts. Mean systolic blood pressure declined slightly from
1990-2014.

Malaysia

8 nationally representative surveys found a hypertension prevalence of 30.3% (95% CI: 28.1-32.6)
among Malaysian adults in 2016, steeply rising from 14.4% in 1990. Prevalence was highest in Indian
Malaysians compared to Malay, Chinese and Indigenous groups. Rural populations had around 5%
lower prevalence versus urban Malaysians.

Philippines

5 studies showed an age-standardized adult prevalence of 21.4% (95% CI: 19.2-23.8) in 2016 in
the Philippines, increasing from 14.4% in 1998. Metro Manila had the highest prevalence at 25%.
Prevalence was higher in urban areas and higher income groups. Significant increases were seen over
time.

Singapore
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Based on 5 surveys, the 2016 hypertension prevalence estimate for Singaporean adults was 23.5%
(95% CI: 22.1-25.0), up from 16.6% in 1998. Prevalence rose with age, reaching 60% in 60-69 year
olds. Indian and Malay ethnicities had higher prevalence than Chinese. Singapore had the highest
hypertension awareness among Southeast Asian countries.

Thailand

8 Thai studies found an age-standardized adult hypertension prevalence of 21.4% (95% CI: 19.1-
23.9) in Thailand during 2016, doubling from 10.4% in 1991. By region, Bangkok had the highest
prevalence while the North and Northeast had the lowest rates. Urban residents had around 5% higher
prevalence. Significant increases were observed over time.

Vietnam

15 surveys showed a hypertension prevalence estimate of 19.7% (95% CI: 17.3-22.4) among
Vietnamese adults in 2016, rising from 12.2% in 1990. Prevalence was highest in Northern provinces
and major cities like Hanoi and Ho Chi Minh City. Significant gender, urban-rural and socioeconomic
disparities were noted, along with marked increases over time.

All Southeast Asian countries included showed significant increases in hypertension prevalence
from 1990 to 2016. Indonesia, Malaysia and Singapore currently have the highest hypertension burdens
regionally.

MORTALITY BY HYPERTENSION IN SOUTH
ASIAN COUNTRIES IN THE YEAR 2016.

INDONESIA 131,000
MALAYSIA

PHILIPPINES

SINGAPORE
THAILAND

VIETNAM

100,000

Source:- Institute for Health Metrics and Evaluation (IHME)

Mortality with Hypertension

Indonesia

72
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e In 2016, around 131,000 deaths were attributable to

e hypertension in Indonesia (IHME, 2019).

Malaysia

e In 2016, over 3,000 Malaysians died due to hypertension (IHME, 2019).
Philippines

e Around 31,000 Filipinos died from hypertension in 2016 (IHME, 2019).
Singapore

e Hypertension caused 1,689 deaths in Singapore in 2016 (Ministry of Health, 2019).
Thailand

e About 13,000 Thais died from hypertension in 2016 (IHME, 2019).
Vietnam

e There were around 37,000 hypertension deaths in Vietnam in 2016 (IHME, 2019).

Discussion

This systematic review provides the first consolidated estimates of adult hypertension prevalence
and trends across multiple Southeast Asian countries using recent population data. Findings
demonstrate hypertension has reached epidemic levels, affecting over 1 in 4 adults regionally.
Prevalence has doubled since 1990, consistent with global patterns (Zhou et al., 2019). Significant
heterogeneity exists between and within countries, but sustained upward trends in this cardiovascular
risk factor forewarn a public health crisis across Southeast Asia.

Rapid urbanization, dietary shifts towards processed foods and away from traditional plant-based
diets, increasingly sedentary lifestyles, and an aging population all contribute to escalating prevalence
(Sabanayagam & Shankar, 2012). Persistent disparities in awareness and control highlight major gaps
in prevention, screening, diagnosis and treatment.

Population-wide policy approaches to lower salt intake coupled with improved detection and
management of high blood pressure in primary care are proven cost-effective strategies but require
greater prioritization (Webster et al., 2017). Tackling this epidemic necessitates strengthened health
systems, multi sectoral partnerships and concerted policy action.

Conclusions

This systematic review provides the first consolidated estimates of adult hypertension prevalence
across multiple Southeast Asian countries using recent population-based data. Findings demonstrate
that hypertension has reached epidemic levels regionally, affecting over 1 in 4 adults in Southeast Asia.
Prevalence has doubled from 12% to 25% since 1990, consistent with worldwide temporal patterns.
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Significant heterogeneity exists between and within countries. However, the sustained upward trends in
this major risk factor for cardiovascular mortality forewarn a public health crisis across Southeast Asia
if left unaddressed.

Rapid urbanization, nutritional shifts to high sodium processed foods, increasingly sedentary
lifestyles, and an aging population all likely contribute to escalating hypertension prevalence. Persistent
disparities in awareness and control highlight major gaps in prevention, screening, diagnosis and
treatment. Even in high income Singapore, control hovers around 50%, while rates are as low as 26%
in Indonesia, allowing for substantial avoidable morbidity and mortality. The costs of scaling treatment
are also substantial, with cardiovascular disease already claiming over 3 million lives annually across
Southeast Asia. Yet population strategies like salt reduction are proven cost-effective interventions that
can avert hundreds of thousands of deaths when implemented comprehensively.

Tackling this growing epidemic requires concerted policy action across sectors, increased
prioritization within health systems, and a whole-of-society approach engaging communities and civil
society. Regulation, taxation and labeling to reduce salt intake, paired with public education and
screening programs can promote prevention. Ensuring steady medication supplies, task-shifting to
nurses and community health workers, and updated clinical guidelines can optimize screening,
treatment and control.

Southeast Asia is witnessing a dual transition in nutrition and population aging that has escalated
NCD risk factors like hypertension. Countries must learn from the costly lessons of Western nations by
taking urgent steps now to promote healthier diets and lifestyles to avoid an uncontrolled epidemic of
hypertension and heart disease. Regional bodies like ASEAN and WHO can provide platforms for
cooperation and experience sharing on effective policies and interventions. Global partnerships can
also help mobilize technical expertise and resources.

Strong political will and coordinated efforts are needed to curb hypertension and its devastating
complications across Southeast Asia. The economic consequences of inaction, measured in lives lost,
disability, and health costs, will be severe if this public health crisis goes unaddressed. Evidence shows
the tools exist to prevent and control hypertension through comprehensive strategies. Governments
must act decisively to implement these policies if the region hopes to meet WHO’s global target of
reducing hypertension prevalence by 25% by 2025. The health and wellbeing of millions of Southeast
Asians hangs in the balance.

Recommendations

Recommended policy strategies include legislation to limit sodium content in processed/restaurant
foods; taxation on high-salt products; front-of-package labeling indicating salt, sugar and fat levels;
public education for dietary modification and self-monitoring; increasing access to digital and
community screening; ensuring adequate supplies of low-cost generic antihypertensives on national
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essential medicines lists; and integrating hypertension prevention, screening and management into
primary care worker training and clinical practice guidelines. Continued surveillance, implementation
science research, and health systems strengthening are equally vital.
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NCCIEJOBAHUE BJIMSHUE BO3PACTA IMAHUMEHTA U CUCTEMHBIX
3ABOJIEBAHUM HA TIPUKUBAEMOCTD 3YBHBIX UMILIAHTATOB

AHHOTAIUSA
B pamkax nmanHOro 0030pa repHaTPUYECKUMHU MAIUCHTAMU CUUTAIUCH TMAIUSHTHI B BO3pacTe 75 T U
crapmre. llenmpl0 3TOro CHCTEMATHYECKOTO 0030pa OBUIO TPOBEPUTh W OOBECTUHUTL HMEIONTHECS
JIOKa3aTeNIbCTBA, YTOOBl YCTaHOBHUTH: (1) BBDKHBAEMOCTH MEHTATBHBIX HMMIUIAHTATOB y TEPHATPUUYCCKHUX
nanueHToB, (2) [loTeHmumanpHOE BIMSHUE HAWOOJIEe PACIPOCTPAHEHHBIX CHUCTEMHBIX 3a00JICBaHUNA M HX
JieueHuss Ha BbDKHUBaeMocTh umintantatoB (BO3, 2015 r.). OcHOBHO# Bompoc, 3aJaHHBIA A 3TOTrO
CUCTEMAaTH4eCKOro 0030pa, 3aKiroyaiics B cienyromnieM: «KakoBo BIHMsSHUE MOXHIOTo Bo3pacrta (>75 ner)
/MM OOIIMX CHCTEMHBIX 3a00JIeBaHMN Yy TAIMEHTOB, MPOXOISIIUX KypC JICUEHHUS JIE€HTATbHBIMU
MMIUTAHTATaM¥, Ha BBDKUBAEMOCTh HMILJIAHTATOB, YACTOTY OMOJIOTHYECKUX U TEXHUYECKUX OCIIOKHEHUH ?»

Kntouegvie cnoea:

ITOKHJIIBIC ITaIMCHTHI, 3360H€BaHI/I$I, BBDDKMBA€MOCTh JCHTAJIBHBIX HWMIIJIAHTATOB,

MMPOTE30B, UCCIICAOBAHUA.

Hauuenmmun Heaul KypazolHblH HCARA CUCHEMATIBIK
oopyﬂapdbm muwl UMniaHmmapowlHblH Jcautoo
()enzaaﬂuue muiicu3zen maacupun u3U1000

AHHOTALUSA

Byn kapam 9eITyyHYH MakcaTTapsl Y9YH, T€pHAaTPHSIIBIK
Oefitanitap 75 KamITaH JKOTOPKY KypaKTarsuiap KaTapbl
aHBIKTaldraH. byn cucremanmyy Kapam YbITYyHYH
makcarel: (1) TDepHaTpUsiIbIK —TAIMCHTTEPIE  THII
UMIUTAHTTapBIHBIH Jkamoocy, (2) Kenupm tapanran
CHCTEMAJIBIK 00pYJIapAbIH OTEHIMAIAYY TaaCHpH KaHa
anappl Japbuloo MMIUTAHTTapAblH skamoocyna (ACY,
2015). byn cucremanyy Kapam YbICyy Y4YH OepuireH
Herusru cypoo: "THil UMIUTaHTaThl MEHEH JapbUIO0I0H
OTKOH MNaIUeHTTepJeTH yiararan Kypak (=75 »xarmr)
JKaHa/>Ke JKaIbl CUCTEMANIBIK 00PYJap/blH UMIUIAHTTHIH
aMaH KaJbIIIbIHA, OWOJOTMSUIBIK J>KaHa TEXHHKAJBIK
YKaKTaH TaTaalJaHyy ACHIIIHHE KaHaai Taacupu 6ap?"

AuKbly co300p: ynraiira HalMEHTTEp, OOpyJap, THII
HMIIIaHTTAPbIHBIH JKaIIo0Cy, IPOTE3/ED, H3UIIOO.

Study of the influence of patient age and systemic
diseases on the survival rate of dental implants

Abstract

For the purposes of this review, geriatric patients were
defined as those aged 75 years or older. The aim of this
systematic review was to examine and synthesize the
available evidence to establish: (1) Survival of dental
implants in geriatric patients, (2) Potential impact of the
most common systemic diseases and their treatments on
implant survival (WHO, 2015). The primary question
asked for this systematic review was: “What is the impact
of advanced age (=75 years) and/or general systemic
diseases in patients undergoing dental implant treatment
on implant survival, biological and technical complication
rates?”

Keywords: elderly patients, diseases, survival of dental
implants, dentures, researc.
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Beenenune

CeropnsamiHee  MOXWIOE  TOKOJIEHHME  CTaBUT  HOBBIE  3a7aud B oOjactu
uMIUIadTonorud. [1okupie marueHTsl (TEPMUHBI, KOTOPBIE YaCTO MCTOIB3YIOTCS MPUMEHUTEIHHO
K JuuaMm 75 JeT W cTapmie) dYacTo  CTpajaroT  (GYHKIHUOHATIBHOM  3aBUCHMOCTHIO,
MYJIBTUMOPOUIHOCTRI0O U cllabocThio. BcemupHoil opranuzanueit 3apaBooxpanenus (BO3),
MEPEYUCIICHbl HaumboJiee paclpoCTpaHEHHbIE XPOHUYECKUE 3a00JIEBaHUSI y TOXKWIBIX JIOACH:
cepaeuHo-cocyaucTeie 3a0oneBanus (CC3) (BKiIOYas UIIEMUYECKYIO 00JI€3Hb CEeplla, HHCYJIbT H
TMIIEPTOHUYECKYI0O OOJIe3Hb  ceplua), pak, pecHnupaTopHble 3aboneBaHusi (XpOHUYECKas
oOcTpykTHBHass OoJne3Hb cepana). Jjerounblie 3aboneBanus XOBJI u uwHbEKIMH HUXKHUX
JBIXaTENBbHBIX MyTeW), CaxapHbI aualdeT, UUPpO3 TIEYCHU, OCTEOAPTPUT U COCTOSHUS,
COIMPOBOXIAMOIINECS HEUPOKOTHUTHUBHBIMU HAPYHICHUSMHU (YHUIIOJISIpHAS Jemnpeccusi, 00Je3Hb
AnblreiiMepa U Ipyrue JI€MEHIINH).

Coo0m1anoch, YTo pacCUUTaHHAsI €KEroHast MoTeps KOCTHOM TKaHU BOKPYT MMILIaHTaTa
Bapbupyercs ot 0,1 MM B roa 10 0,51 MM B TeueHHE TTEPBOIro rojia MOCe HArPy3KH IS
repuaTpUUYecKuX CyOheKTOB B BO3pacTe >75 yer.’

Menn:

OLIEHUTh BBIKMBAEMOCTh UMIUIAHTATOB y TE€PHATPHUUECKUX MAIIMEHTOB (=75 neT) u
BJIMSIHUE CHCTEMHBIX 3a00JICBaHUH.

(Becker et al., 2016 )*

90,91%

87net 79net

HccnenoBannii, B KOTOPBIX €00011a10Ch 00 Tepanuu AeHTAJbLHOH HMILIAHTANMEH Y MOKHIIBIX
nanueHToB (75 JeT u crapiie)

Bﬂaroz[apﬂ JOCTIDKEHHUSM CTOMATOJIOTHUU ITOXKHIOHN BO3PaCT — HC MNPOTHUBOIIOKA3aHUC K
YCTAaHOBKC HMILIAHTOB. Bce 3aBucuT OT cocTosHHS TnamueHTa. MHorue JKOau, KOTOPbIM
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ucnoynHmwiocs 60 wim 70 net, 4yBCTBYIOT ceOs ydline, 4eM Mojojbie. OHU CIEAAT 3a 30pPOBbEM U
BEAYT aKTUBHBIN 00pa3 KU3HU.

WuTepecHo, 4To B TeKylieM 0030pe OBLI0O OOHAPYKEHO OIHO HCCIIEIOBAHUE, B KOTOPOM
COOOMIAIOCH O TIOJIOKUTEIIPHOM BIUSHUM AHTUTHIICPTCH3UBHBIX IPENapaToB Ha BBDKUBAEMOCTH
VIMILTAaHTAaTOB.. ABTOPBHI TIPEIONATAalOT, YTO 3TO MOXKET OBITh CBA3AHO C IIONOKHTEIbHBIM
BIIMSIHHEM TAaKUX TMPENapaToB, Kak 0eTa-0JI0KaTOphI, THA3HIHBIC JUYPETUKH, MHTUOUTOPHI AIID n
BPA, Ha KOCTHBI MeTabONHM3M, YTO TPEACTABISICT COOOM HMHTEPECHOE TOoJie ISl NadbHEHUITUX

HUCCIeI0BaHUH.
(Wu etal., 2016).

B By u ap. (2016 ) coobuianocs o 0osiee BHICOKOW BBDKMBAGMOCTH MMILIAHTATOB Y HAlMEHTOB,
NOJTy4YaBIIMX AHTUTHIEPTEH3MBHYI Tepanuio. Hanmporus, Alsaadi, Quirynen, Komarek u van
Steenberghe (2008) He o0OHapYXWJIW BIUSHHS THIICPTOHMYECKOW OOJIE3HW cepala Ha
BBDKHBACMOCTh UMILTAaHTATOB.

rmnepToHus
98%

and npenapartbl

99,39%

cepaeyHble
npobnembl
100%

HccaenoBanus, cooduawmme 0 BbLKIBAEMOCTH MMILIAHTATOB Y NALIMEHTOB C
CepAEYHO-COCYAMCTHIMHU 3200/ 1€ BAHUSIMU

B wucciaepmoBanusx manMeHTOB C  ocTeomopo3om, mnonydaBmux APT, mnokazarenu
BBDKMBAEMOCTH UMILIAHTATOB OBLIN MPEUMYILIECTBEHHO BHICOKUMH.
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BbI*KMBAa€MOCTb MMMNJIAHTATOB

I/ICCJICIIOBaHI/Iﬂ, cooﬁmamnme 0 BBI’)KHBA€MOCTH UMIIJIAHTATOB Y NAITUCHTOB C PaKoOM,
MoJyYaBIIMM JYY€BYI0 T€panvio B 00JIaCTH 1I€H U TOJIOBBI

B psne HemaBHMX TIPOCHEKTHBHBIX KOTOPTHBIX — MCCIIEJOBAaHUH  COOOMIANOCh O

BBEDKMBAEMOCTH MMILJIAHTATOB Y B3POCIIBIX MAIIMEHTOB C CaXapHBIM quabeToM, TTIaBHBIM 00pa3om 2
tuna CooO0IIanoch, YTO pacyEeTHHIE MOKa3aTelld BBDKUBAEMOCTH BapbupytoTcs oT 86,3%) 1o

100%* (Aguilar-Salvatierra et al., 2016 )*

HccnenoBanus, coodmawmme 0 BbLKUBAEMOCTH HMILUIAHTATOB Y NALIMEHTOB € CaXapHbBIM
THA0EeTOM.

CooO0rieHnst 0 CITyJasiX ¥ CepHH CIIy4aeB C OTPAHUYCHHBIM YHCJIOM YYaCTHHKOB COOOIIMITN
0 manueHTax ¢ 6one3Hpio [[apkrHCOHA ¢ pacYETHBIMY MOKA3aTEIsIMU BEDKMBAEMOCTH B JMANa30HE

ot 82,1% 10 100% *
(Packer et al., 2009 ) (Chu et al., 2004 ; Heckmann et al., 2000 ).}

81
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BO3pPacCT nauyneHTa BbIXKMBAEMOCTb UMMNJ1AaHTATa

100% 56net
89,36%

60n1e3Hb MapKMHCOHa 60n1e3Hb XaHITUHTOHa npuobpeTeHHble 60ne3Hb KOTOPYIO NIeyaT
HeBpOIOrMyeckme Cno3cC
HapyLeHus

HccnenoBanusi, cooduamonue 0 BbIZKUBAeMOCTH HMILUIAHTATOB Y NAIHEHTOB C
HEeHPOKOTHUTHBHBIMYU HAPYLLIEHUSIMH.

BriBoabl

OTOT  aHaiM3  BBISIBUI  BBICOKME  [OKa3aTelNW  MPUIKUBAEMOCTH  WMILJIAHTOB
FEPUOTPATHUYECKUX IMAIMEHTOB B Bo3pacte 75 ner W crapuie. llokasarenu mnpukuBaeMocTu
UMIUTAaHTOB OT 1 1 OoJyiee 5 JeT aHAIOTMYHBI MOKa3aTelssM 0oJiee MOJOJBIX BO3PacTOB. BakHBIM
MOKaszarejaeM TPWKUBAEMOCTH B TEUEHHE TOJa HECIMOCOOHOCTh UMIUIAHTOB K KOCTH H
octeouHTerpauuu. Mcxoasa U3 MpEearonoKeHus MOXKUION BO3PACT HE OKAa3bIBAET OTPULATEIBHOE
BIMSHUE HA OCTEOMHTErPaIuio. !

JI71st IPOTOKOJIA UCCIACIOBAHUSI CICIYET YIUTHIBAThH 37I0POBBE MOJIOCTH PTa, U KOMILICKCHOE
COCTOSIHME  OTICJIbHOTO MAIMEHTa C  COMYTCTBYIONIMMH  3abosieBaHusMHu. OlieHUBaHHE
UHIUBUIyalIbHbIC PUCKH C KOHCYJIbTHPOBAHHEM MEIAMIIMHCKAM CIICIMATACTAM H CEMEHHBIM
BpavuoM. HaI_II/IeHTaM C OHKOJOI'M4€CKHUMH 3a6OJIeBaHI/ISIMI/I UMIUIAHTalus MOPOBOAUTCA C
OCTOPOXKHOCTBIO C COOMOJIeHuEM pedpakTEepHOTO TMepuoaa Tmocie ydeBor Teparmuu (>12
MmecsiieB). CocTaBieHHBI WHAWBUIYAIbHBIE IUIAHBI JICYCHHUS C MPOTOKOJIOM JY4EBOH Tepamnuu
TIIATCIIBHO COCTABJICH W BBIMMOJIHACTCA B CIICHUAJIU3UPOBAHHBIX YCIIOBUAX. Ho IIpHU 3TOM TAKKEC HC
UCKJIFOYAIOTCS  PUCKH  OCTEOHEKpo3a.  [lalMeHThl  MOJYYHMBIIME  TOBBIIICHHBIC  JO3BI
AHTUPE30PITUBHON TEPAITUK MOCTAHOBKA UMILIAHTA MPOTHBOIIOKA3aHa.

Hecmotps Ha T0, 4TO 3a0051€BaHUE KaK LIUPPO3 TIEUCHHU U OCTEOAPTPUT WIIK PECITUPATOPHBIE
3a00J€BaHNs 4YacTO BCTPEYAIOTCA Yy TEepUATPUUECKUX IMALMEHTOB O HUX II0KA HET HUKaKoH
uHbopManuu 00 WCMOJNIb30BAaHUM HUMIUIAHTAIMOHHOW CTOMATOJIOTHM, M Yy TAalUEHTOB C
HEHpPOKOTHUTUBHLIME HAPYIIEHUSAMM Takas e CHTyalus.” DTo B CBOIO Ouepeib MpPEeCTaBIseT
MOTEHUMAJIbHBI PHUCK I MMIUIAHTAl[MM, OCTEOMHTErpallMM M IPW)KUBAHMUS HMILIAHTA.
[TpucyTcTBUE HECKOJIBKHUX XPOHMYECKHX 3a00JIEBaHUI MpH JICYEHWHM HMMILIAHTaTaMH OCTaETcs
TPYAHBIM U MAJIOU3Y4YEHHBIM.
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(Al-Nawas et al., 2012 ; Miiller et al., 2015 Purru-Xeiiaurep, Mapyo u anmyuun, 2014 )
(Krennmair, Seemann & Piehslinger, 2010 )?
https://onlinelibrary.wiley.com/doi/full/10.1111/clr.13288
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CAD-CAM TEXHOJIOI'MH: BJIMSAHUE TOJIIUHBI 1 TIOJIUPOBKHU HA
IMPO3PAYHOCTDB U OITAVIECIHEHIIUIO CTOMATOJIOTHYECKHUX
PECTABPAIIMOHHbBIX MATEPHUAJIOB

AHHOTAIUSA

CucrteMbl aBTOMATH3WPOBAHHOTO IPOEKTUPOBAHMSA M aBTOMaTH3MpoBaHHOro miroropicHus (CAD-CAM)
MaTepuajoB JUIsl TPOTE3MPOBAHHMS HAOWUPAIOT MOMYJSPHOCTE B cTOMaTojoruu. OIHAKO CYIIECTBYET
orpaHuueHHas UHGOPMAIWS O BIUSHHU TOJIIMHBI M HIEPOXOBATOCTH 00PAOOTKH HA ONTHYECKHE CBOWCTBA
COBpEMEHHBIX pecTaBpanMoHHbIX MarepuaioB CAD-CAM. Ilenapio [JaHHOrO HCCIeIOBaHHS —Oblia
KOJMYECTBCHHAST OICHKA MPO3PAaYHOCTH W OnayiecleHnmu mectu cromaronorudeckux CAD-CAM-
MaTepUasIoB B OTBET Ha Pa3IMYHYIO TOJIIMHY B 00pabOTKY, IPUIAIONIYIO IIIEPOXOBATOCTb.

Knioueevie cnosa: aproMaTH3MpOBaHHBIE CHCTeMBI mnpoektupoBaHus, CAD-CAM, 3yOHBIC NPOTE3HI,
ONITUYECKHE CBOICTBA, TOJIINHA, IEPOXOBATOCTH, PO3PAYHOCTD.

CAD-CAM mexnonozuacol: cmomamonozusaiblk
Ka1bl0bIHA KeTMUpPyyuy Mamepuanoapovi
AUBIKMBIZHIHA HCAHA ONASIECUCHUUACHIHA KATTLIHObIZbL
HCAHA HCHLIMBIPAMYY Mmaacupu

AHHOTaLMA

[Ipore3ank  Marepuangap  Y9YH  KOMITBIOTEPIUK
JI0JI00OPII00  kaHa KommbloTepauk eHaypym (CAD-
CAM) CHCTeMaJTaphl CTOMATOJIOTHSI 1A
MOTYISIPAYYIIyKKa 33 O0oryyna. bupok, 3amanban CAD-
CAM  kanplObIHA  KeNTUPYYYY  MaTepHaIAapbiH
ONTHKAJBIK KacCHeTTEpUHE JKOOHAYKTYH JjKaHa Kaiipa
WIOTETYYHYH  OpOIJIYIYHYH  TaacHpH  JKOHYHIO
YeKTeIreH MaansiMaT Oap.byn umsmnmeeHyH MmakcaTsl
antsl cromarosorusuibik CAD-CAM marepuasiiapbiHbIH
ap KaHJai »KOOHAYKTapra jkaHa Opoil Mammiere K00m
KaTapbl AYBIKTBHITHIH YXKaHa OMAIECICHIUSICHIH CaHIBIK
6aaxoo 0OJTOH.

Aukbiy co300p: KOMITBIOTEPANK JI0JI000PII00
cucrtemaniapsl, CAD-CAM, mpoTe3aep, ONTHKAIBIK
KaCHEeTTePH, KaIbIHIBITH, OYIYPIYK, TYHYKTYK.

CAD-CAM technology: The influence of thickness and
polishing on the transparency and opalescence of dental
restorative materials

Abstract

Computer-aided design and computer-aided
manufacturing (CAD-CAM) systems for prosthetic
materials are gaining popularity in dentistry. However,
there is limited information on the influence of thickness
and processing roughness on the optical properties of
modern CAD-CAM restorative materials. The purpose of
this study was to quantify the transparency and
opalescence of six dental CAD-CAM materials in
response to different thicknesses and roughening
treatments.

Keywords: computer-aided design systems, CAD-CAM,
dentures, optical properties, thickness, roughness,
transparency.
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Beenenune

PecraBpanrioHHble MaTepHalibl A1 CTOMATOJIOIMYECKOI0 KOMIIBIOTEPHOTO MPOEKTUPOBAHUS
U aBToMaTH3upoBaHHOTO mpou3BoacTBa (CAD-CAM) npuoOpenu MmomylisipHOCT B CTOMATOJIOTUH
s HempsMbix pectaBparuii [ 1 ]. Onrtuueckue cBoiictBa marepuanoB CAD-CAM  wurpaior
pELIAIoILYI0 POJib B BOCCTAHOBUTEIBHOM CTOMATOJIOTMH, LIENBIO KOTOPOH SIBIISETCS BOCCO3JaHME
€CTECTBEHHBIX 3YOHBIX CTPYKTYp C 3CTETMUYECKON TOUKU 3peHHs. YTOOBI JOOUTHCSA MPEBOCXOIHON
ACTETUKH, KOMaHJE CHENMAIMCTOB II0 pPEecTaBpallud BaKHO 00JIafaTh INIyOOKMM HOHHUMaHHEM
OCHOBHBIX INPHUHIMIIOB U ONTHYECKMX XapakTepuctuk marepuanoB CAD-CAM, no3Bosistomimx
BOCIIPOU3BOIUTD CIIOKHBIA ONTHYECKUN BU OPAKEHHBIX 3yOO0B.

[Ipo3payHoCcTs W OMNaJeCUEHIHUs SBISIOTCA KIIOUEBBIMH (DakTOpaMu B JIOCTHIKEHUU
€CTECTBEHHBIX PE3YJIbTAaTOB, KOTOPHIE JOJDKHBI OBITH CPaBHUMBI C TMOKAa3aTESIMH pECTaBpalluid
coceHUX 3yOoB. [Ipo3payHOCTh OTHOCHTCS K KOJMYECTBY CBETa, II€pElIaBaeMOro MWIU
paccerBaeMoro OT MOJUIOKKH, YTO TMPEACTaBIsSET COOON COCTOSHME MaTepuaa MEXIy IOJHOM
HEMPO3PAaYHOCTHIO U Tpo3padHocThio [ 5 ]. [Tapamerp mpospaunoctu (TP) 00bIYHO HCITOIB3YETCS B
ACTETUYECKON CTOMATOJIOTUM M PACCUMTHIBAETCS KaK pa3HHIlA 1BeTa Oenoro um 4yepHoro ¢oHa c
HCIIOJIB30BaHUEM IIBETOBOTO MpocTpaHcTBa MexayHapoaHoit komuccun o ocsenieHuto (CIE), uto
II03BOJISIET KOJIMYECTBEHHO OLEHUTH IPO3PavyHOCTh. bosiee BbICOKME 3HaueHus TP yka3blBaroT Ha
Oomee  BBICOKYIO NPO3payHOCTh. OmajieclieHnuss — 3TO  ONTHYECKas  XapaKTepUCTHKA
CTOMATOJIOTHYECKUX MaTepHUajoB, KOTOPbIE UMEIOT roJy00BaTO-0€IbIi IIBET B OTPAXKEHHOM CBETE U
OpaH)XEBO-KOPUUYHEBBINM B MPOXO/SILEM CBETE, KOTOPBIM OLIEHUBAETCS KaK IapaMeTp ONaleCLeHInN
(OIT) ].DTa xapakTepHCTHKA BO3HHMKAECT H3-3a SIBJICHHS pacCesHUS CBETA, BBI3BAHHOIO Ooliee
KOPOTKMMH WJIM PaBHBIMHM JUIMHAMU BOJIH BUJUMOTO CIIEKTpa B MOJYIPO3payHBIX MaTepHaax
. OnanecueHuuss  MarepuaqoB  CHOCOOCTBYeT  MacKMpoBKe IBeTa (oHa  HapaLy C
MOJIYTIPO3PauYHOCThI0, 0COOEHHO KOT/Ia MOJIYIPO3PauHOCTh HAXOIUTCS B aHAJIOTUYHOM JHara3oHe

Ha nmonyopospauynocts u omanecuennuio pecraspaiii CAD-CAM ¢ HCHOIb30BaHHEM

MOHOJIUTHBIX OJIOKOB MOTYT BIIMSTH pa3iW4Hble (DAKTOpHI, BKJIIOYAs TUIl MaTepuania, TOJNLIMHY U

00paboOTKy TIOBEpXHOCTH. Bo-TIepBBIX, W3rOTOBJICHHE OCTETHUYHBIX 3yOHBIX pecTaBpaluid
MpEeJCTaBIseT co00il cephe3Hyto MpoliaeMy A 3yOHBIX TEXHUKOB M3-3a PA3JIMYHBIX TPeOOBAHUH K
TOJNIIMHE  KaXIOW  pecTaBpalldd, 4YTO  CHJBHO  BIUS€T HA  MPO3PayHOCTh U
OTAJICCIICHITNIO. DCTETUYECKUI YCIIeX PEeCTaBpalyii Mo IBET 3yOOB YacTO 3aBHCHT OT ONBITA U
HaBBIKOB J1aOOpPaHTOB B OOpalieHMH C TOJYHOpo3pauHbIMU  Marepuaiamu. [lockonbky
MIPOTHO3UPOBAHUE TMOJYMPO3PAYHOCTH M OMAJECHEHIIMN SBISETCS OBICTPO pa3BHUBarONIeHCS
00JacThI0 HCCIEAOBaHUNH B CTOMATOJIOTMM BCECTOPOHHHE 3HAHHUS 00 OXUIAEMbBIX HM3MEHEHMSIX
MPO3PAaYHOCTH W OMAJIECICHIIMH B 3aBHUCHUMOCTH OT TOJIIMHBI MaTepualia MMEIOT pelIarolee
3HAUEHUE IJIs YCHENIHBIX pecTaBpanuii 3yO00oB. B HECKONBKHX HCCIEAOBAHUSX COOOIANIOCH O
KOPPeJSIUN  MEXAY TPO3PAYHOCTHI0 ¥ TOJIIMHOW, JEMOHCTPUPYS CHIDKCHHE 3HAYCHHMA
MPO3PAaYHOCTH C YBENWYCHHEM TONMIMMUHBI OJHAKO TOYHAs MareMarudeckas Qopmyrna Juist TOU
KOPPEJSILIUM OCTaeTCsl HEYJIOBUMOM WM3-3a 3HAUUTENBHBIX Pa3IU4YUid B Pa3HBIX HCCIEIOBAHUSX.
CrnenoBatenbHO, MOJlydeHHE MH(OpPMAMM O LIBETE€ Pa3IMYHON TOJIIMHBI U TOYHOE MOHMMAaHHE
KOJMYECTBEHHOTO COOTHOIICHHUSI SIBJISIFOTCS BaXKHBIMU HA4aJbHBIMU IIaraMU Ha MYTH K CO3/JaHHUIO
MPEACKa3yeMbIX M BRICOKOACTETHUHBIX pecTaBparuit CAD-CAM.

B-Tperbux, B HacTodlee BpeMsl B CTOMATOJIOTMM JOCTYIHBI pa3jM4YHblE MaTepUasIbl IS
CAD-CAM-pecraBpanuii, BKIItoYast CTEKIOKEPAMUKY, TUOKCHUJ LHUPKOHUS M KOMIIO3HMTBHI. XOTs
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IIPOU3BOJUTEINHN 3aSBIAIOT O XOpollel npo3payHoctu 3tux Marepuanos CAD-CAM, He3aBucumble
JaHHBIE, CPABHMBAIOIIME MaTepUalIbl, IPEICTaBICHHbIE HA PBbIHKE, orpaHndeHbl. KonnyecTBeHHas
CBS3b MEXIY IOJYNpPO3pPauyHOCTbIO, ONAJECLEHIMEN M TOJIIMHOM, a TakkKe pa3iuuus B
MPO3PAaYHOCTH M ONAJECUEHIMU Mexay pa3nuyHeiMu matepuatamu CAD-CAM  ocrarotcs
HESICHBIMM, 4TO CO3JaeT MpoOsIeMbl IIPHU BEIOOpE MaTepuaa U BOCIPOU3BEACHUN 1IBETA 3y00B.

[TosToMy mHEnbI0 JAHHOTO HCCIEIOBAHUSA OBLJIO KOJIMYECTBEHHO OICHUTh W CPaBHUTHh
pa3nu4usl B MPO3PAYHOCTH U OMAJIECIIEHIIMH IIECTH PA3JIMYHBIX COBpEMEHHbIX MarepuanioB CAD-
CAM ¢ y4eroM KIMHHYECKH 3HAUYMMOM  TONIIMHBI ©  00paboOTKM, mpuAaromien
mepoxoBaTocTh. HyneBas runores3a yTBepKJaia, 4To THUIl MaTepualia, ero TOJIIMHA U 00pabdoTka
JUISL IPUJAHUS IIEPOXOBATOCTH HE BIMSIOT HA MTPO3PAYHOCTh U ONMAJIECLIEHIUIO.

Marepuaa 4 METOABI
IMoaroroBka o0pa3noB

[ectp CTOMATOJIOTUYECKHUX pecTaBpaImOHHBIX MaTepuasoB CAD-CAM,
MPOTECTUPOBAHHBIX B 3TOM HCCIICIOBAaHWH, MpeacTaBicHbl B Tabmuie 1. Pasmep BbIOOpKH OBLT
OlpesiesieH Ha OCHOBE pE3yJabTaTOB MpeAblAymux wucciaenoBanuii. C  HCIOJIB30BaHUEM
MPOrpaMMHOTO oOecriedeHus Juist ananu3a momHoctd PASS 2021 (NCSS, LLC. Keiicsun, FOTa,
CIOA) ObuIO paccudTaHO MHHMMYM 8 00pa3loB Ui KaXIOro MaTepuaja M TOJIIWHBI IS
noctikeHust MmoutHoct 80% (B = 0,2), ypoBeHb IBYCTOPOHHEH CTATHUCTUYECKOM 3HAUMMOCTH 5. %
(o = 0,05) m oOHapyxxuBaemas pazuuua 0,1. B pesynbrate Bcero 6bu10 usrorosneHo 240 o0pa3moB
pasmepoMm 12x12 mm orrenka A2, mo 10 oOpa3noB mjis KaXA0ro MaTepraia M YEThIPEX TOJIIUH
0,5 mm, 1,0 mm, 1,5 mm u 2,0 mm) [12]. OO0pasitel ObUIM TMOMYYEHBI C HCIIOJb30BAaHHEM
MPENU3MOHHOTO CTaHKa i pe3ku mpoBojoku (STX-2-2A; Shenyang Kejing Automation
Equipment Co Ltd., lI»uesan, Kwuraii), paboratomero ¢ Hu3KOW ckopocThio 0,2 MM/MUH H
MOCTOSIHHBIM BOJISIHBIM oxJiaxaeHueM [ 2 ] . [lns 6mokoB VITA Suprinity (VITA Zahnfabrik, ban-
3ekunreH, ['epmanus) u 6mokoB IPS e.max CAD (Ivoclar Vivadent AG, Illaan, JIuxTeHIITEIH)
00pasIibl BIIOCIEICTBUU CIIEKaINCh B kKepamuueckoi neun (Programat EP 5000; Ivoclar AG, Illaas,
JIMXTEHITEH). ) B COOTBETCTBUU CO CHEIU(PUKAIUIMU TPOU3BOTUTEIIS,

Taoauna 1. /[anHbIe M KOABI HCIIBITYEMbIX MATEPHUAJIOB

JInst  JOCTHIKEHHS OIHOPOJHOCTH BCE OOpasipl IMOABEPraiCh MOCIEAOBATEIbHON
MTOJIMPOBKE ¢ 00EUX CTOPOH C MCIOJIb30BAaHUEM BIIAKHOU KapOmmokpeMmHreBoi Oymaru (Suisun Co
Ltd., I'orxonr, Kutait) mo tBepaoctu SiC P2000 na nutndosansHoM cranke (M-Prep; Allied High
Tech Products Inc., Rancho). Jomunrec, Kanudopuus, CILIA). 3atem Ha oHY CTOpOHY 00pa3moB
Obula HaHeceHa OOpabOTKa A NPUIAHUS IIEPOXOBATOCTH TOBEPXHOCTH C HCIOIB30BAHUEM
BiIakHOU Oymaru u3 kap6una kpemuus (Suisun Co Ltd., I'onkonr, Kurait) ¢ 3epuucroctsio SiC
P300 u 3epaucrocteio SiC P800 (M-Prep; Allied High Tech Products Inc. , Panyo Jlomunrec,
Kamugopuus, CIIIA), B ucnoaHeHun Toro e ombitHoro oneparopa (WZ) [ 2 ]. Oneparop Obut
Xopomo 00y4eH M MPOJEMOHCTPUPOBAT BBICOKYIO HAIEKHOCTH IMPU BBINOJIHEHHH OIEPALUH I10
OPUAAHUIO IIEPOXOBAaTOCTH MOBEPXHOCTU. TONIIMHY 00pa3loB ONpPEACTSIM € HOMOIIBIO
nudpoBoro mukpomerpa ¢ Tourocteio 0,02 mm (Mitutoyo P65, Mitutoyo Corp., Tokuno, SAmonus) [
2 ]. Tlepen w3MepeHHSMH MOJYNPO3PAaYHOCTH W ONAIECHEHIUH BCe O0pas3lbl MOABEPraNCh
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YJIbTPa3BYKOBOM OYMCTKE B AUCTUIUIMPOBAHHOM BoJie B TeueHHe 10 MUH ¢ ociaeayonieil O4ucTKon
M30IIPONIAHOJIOM OT OCTAaTKOB YKUPA U CYLIKON CXKATbIM BO3AYXOM.

I/I3Mepemm MpPpO3PpavYHOCTH U OMAJCCIHCHIUH:

Koopmunater CIELab (L*, a*, b*, C* u H*, xotopeie 0003HauYalOT SIPKOCTh, KpPacHO-
3€JICHYIO OCh, JKEJITO-CUHIOI0 OCh, IIBETHOCTh U OTTEHOK COOTBETCTBEHHO) Ka)J0r0 00pasiia ObLIH
MOJIYYEHBI C IMOMOINBI0 croMartojoruueckoro crekrpodoromerpa. (VITA Easyshade V; VITA
Zahnfabrik, bag-3exkunren, ['epmanus) B pexuMe «OAMHOYHBIN 3yO» mpu ocsemnieHuu D65. B
CHeKTpo(OTOMETpEe  HUCHONB30Bajach BCTPOEHHAs IMOJACBETKA CO  BCTPOSHHBIM  OeJbIM
CBETOAMOAHBIM HCTOUYHHKOM cBera (D65) co cranmapTHbIM yriom HaOdroaeHus 2 rpanyca u
omntuueckoil reomerpueit (45:0), uyro mo3BoysLIO mony4darh mapamerpel CIE  L*a*b*
C MOBTOPSIeMOCThIO . MeHee 0,1 eIWHUIBI U TPEACTABISIOT COOON BBICOKYIO HAJECKHOCTh MEXKIY

yCTpoiicTBaMH M BHYTpU YCTpoUcCTB [ 3 ]. I3MepeHusi MpOBOAMIMCh HAa CTaHAAPTHOM OesoM (oHe
(L*=99,0, a*=0,0, b*=2,2, C=2,2, H=90) u uepnom ¢one (L*=1,15, a*=0,3, b*=-). 2,0, C=0,4, H
= 326,2). 3ou1 auaMeTpoM 5 MM ObLI MOMEIIEH B IIEHTP MOBEPXHOCTH 00paslia, a U3MEpeHUs
MPOBOMJI TOT k€ OmbITHBIN omeparop (WZ). Ilepen KaxapiM H3MEpPEHHEM CIEKTPOPOTOMETP
KaJauOpoBaIl B COOTBETCTBUU C PEKOMEHJALMAMU pou3BoauTess. Oneparop ObUI XOPOIIO 00y4eH
U TPOJEMOHCTPHPOBAJ XOPOUIYI0 BHYTPUOINEPATOPCKYIO HAAEKHOCTh MpPHU  BBITOJHECHUU
u3Mepenuil. beuto momyueHo Tpu Habopa U3MEpPEHUil, U MOPAIOK U3MEPEHUH Ui KaKI0W TPYIIIBI
ObUI PaHIOMU3HMPOBAH C UCIOJB30BAHMEM METO/a TaONMHUIBl CIIyYalHBIX YHCENl B KaXKIOM
Habope. 3aTeM A Kax10ro o0pasiia pacCUMTHIBAIU CPEIHUE 3HAUCHHS TPEX U3MEPEHU.

ITpo3pauHoCTh OICHHMBAIAch MyTeM pacueTa mapamerpa monymnpospadnocta CIEDE2000 (TP o)
Ha ocHOBe muddepeHnIranu KOOpPAMHAT, HW3MEPEHHBIX Ha dYepHOM U OejgoMm ¢oHE, C
ucrnonb3oBanueM Gpopmysl 11BeToBoro paznudus CIEDE2000 (1:1:1)

riae uHAaekc B mpencraBnser coboi udepHbI (oH, a mHAekc W TmipeactaBisieT coOor Oemnbrit
¢on. [Tapamerpuueckue  koddpduuumentsr KL K KC KH SL SC SH u RT 6umn ycTaHOBIEHBI
paBHbIMH 1, kak omumcaHo panee. [lopor uyBctBUTEnbHOCTH mpo3paunoctu (TPT) CIEDE2000
50:50% 0,62 enuaunsl U nmopor npuemiemoctu (TAT) 2,62 enuHuilsl, yctaHoBIeHHBI Salas et
al. OpUTM MCTIOIB30BAHBI.

OmnajecreHuio OICHUBAIM TyTeM pacdyeta mnapamerpa omnanecuennun (OII) Ha ocHOBe
mudepeHnrany CHHE-KEITHIX U 3€JIEHO-KPaCHBIX KOOPAUHAT T10 ClIenytomel hopmyre:

O I1"="(a*Bb—am)2+(6+xb—0%m)2, \/OH"="(aB*—am*)2+(6B*—6m*)2,

rjae uHaekc B mpeacrasisieT co0oit uepHbIit GoH, a uHaeke W npeactaBisieT coooi 6enbiid (oH.

HN3mepeHus 1miepoxoBaToCcTH

OOpa3ipl aHATU3UPOBAIM C TOMOIIBIO JIA3EPHOTO MUKPOCKOMNA JUIsl M3MEpEeHUs (HOPMBI
(VK-X200, Keyence, Ocaka, Slnonus). 30HA J1a3epHOr0 MHUKPOCKONA pacHojiarajid B ICHTPE
MOBEPXHOCTH O0Opa3lia © s KaKAOH TIpynmsl OPOBOJWIM TPH CEpUU  H3MEPEHHH C
UCTOJB30BAHUEM METOAA TaONMIBl CIyYalHBIX YHCEN JUIsl TOJIYYEHHUs CpexHero mnpoduiis
IIEPOXOBATOCTH.
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CrarucTuyecKkuii aHaamn3

CraTtucTudeckuii aHaiau3 MTPOBOAMI ONBITHBIA cratuctuk (TJ), KOTOphI HE 3HAT O
MOJIrOTOBKE NMPOO M M3MEPEHHUsX, C MCIOJIb30BaHHEM IporpammHoro odecrneuyenus (IBM SPSS
Craructuka, v25.0; IBM Corp., Apmork, Hero-Hopk, CIIA) (a = 0,05). PesynsraTsl TecTa
[ammupo-Ywika u Tecta JleBeHa moka3aau, YTO MaHHBIE OBLIM HOPMAJIBHO pacHpeneiieHbl U
omHoponubl (P > 0,05). Bnusane Tuma wmatepuana, TONIMMHBI W O0OpaOOTKM TPHIAHUS
MIEPOXOBATOCTH HA MPO3PAYHOCTh U OMAIECICHIINIO aHaau3upoBaiu ¢ momomipio MANOVA (o =
0,05). [TapHble cpaBHEHHST MEXIy TECTHPYEMBIMH TPYIIIAMH MPOBOAMIM C WCIOJIb30BAHUEM
anoctepuopHoro kputepus Trroku-Kpamepa (o = 0,05). PazHuiry B npo3payHOCTH U ONaJIECHEHIIUN
10 CPAaBHEHMIO C MOPOraMH YYBCTBUTEIBHOCTH M MPUEMIIEMOCTH aHAJIW3UPOBAJIN C MOMOUIBIO t -
kputepus. [l aHanm3a B3auMOCBSI3U MexXy TP oo U TONIIMHON MCIBITYEMBIX MaTepHalIOB ObUIN
UCTOJB30BaHBl ~ YEThIPE  PErpeCCHOHHBIX  aHaiW3a  (JIMHEHHBIM,  AKCIOHEHIMAJIbHBIH,
orapu(MHUUECKUN U KBaIpAaTUIHBIN ).

IHony4yeHHble pe3yjibTaThI

B Tabmume 2 cymmupoBansl  pe3ynbratel MANOVA 10 BIMSHUIO THINA MaTepuaa,
TONMMIMHBI U 00paboTku g mnpupaHus mepoxoBatroctd Ha TPooum OP. AHanu3 BbISBUI
3HAYUTENbHOE BIUSHHUE THIIA MaTeprasia, TOJIIUHBI 1 00padOTKU NpUIaHUs IIEPOXOBATOCTH KaK Ha
IIPO3pavHOCTh, TaK U Ha onanecueHuuto ( P <0,05).

Tab6anna 2. CBoaka pe3yiabtatoB MANOVA nast TP oo m OP

Ha pucynkax 1w 2 mokazaHbl CpeIHHUE 3HAYEHUS W CTaHAAPTHBIC OTKIOHEHHS TP oo m
OP.Ilo mepe yBenuyeHHs TOJIIMHBI HabOmoganock obmee cHukeHUE TII oo & cpemmem or 30,08 xo
10,97). TP 00 xonebancs ot 37,80 (mabmronanock mpu LS 0,5 mm) mo 5,66 (Habmromanock mpu 2,0 MM
VS). OII GonbIIMHCTBA MAaTEPHAIOB CHaYala YBEIMYMBAJICS, a 3aTEM YMEHBIIIAJICS C YBETHUCHUEM
TOJILIMHBL, 3a HCKIoueHHeM LU, KOTOpBI TMOCTOSIHHO YBEJIWYMBAICSI, a VS IOCTOSHHO
ymenbiancs. OIT konebancs ot 5,66 (mabmogaercs npu JIY 0,5 mm) 1o 9,55 (Habmromaercst mpu
0,5 mm BC).

pucyHok 1
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Pe3ynbTarhl cpelHero M CTaHAapTHOrO OTKIOHEHUs! TP oo Ayisi pa3iuyHON TOJIIMHBIL. A ,
[TonupoBannbie rpymnmbl. B, rpynmer SiC, mepoxoBatsie, 3epauctocth P800. C, SiC rpynms ¢
3epauctocteio P300. BO, BUTA Omamuxk; LS, IPS e.max CAD; JIV, JIABA Ultimate; TO, Tenuo
CAD; BC, BUTA Cynpunutu; Komnakr-auck, Cenrpa /yo

Pesynbrarel cpegHero u cra”zaptHoro otkioHeHuss OIl  pa3sHOW  TONIIMHEL A ,
[TomupoBannbie rpynmsl. B, rpynner SiC, mepoxosatsie, 3epuuctocts P800. C, SiC rpymmsl ¢
sepuuctocteio P300. BD, BUTA Omamuk; LS, IPS e.max CAD; JIVY, JIABA Ultimate; T3, Tenuo
CAD,; BC, BUTA Cynpunutu; Komnakr-gauck, Centpa Jlyo
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Oobcy:xxnenune

PGBYJII:TaTBI 9TOro HMCCJICHOBAHUSA OTBCPIJIM HYJICBYIO THUIIOTC3Y, YKa3aB, UYTO TUII
Marcpuaia, TOJIINHA U o6pa60T1<a MMpuaaHug MEPOXOBATOCTU OKa3ajId 3HAUYMUTCIIBHOC BIIMAHUE HA
IMPO3pPavYHOCTh U OIMAJICCHCHIUIO.

[Tpo3payHOCTh W OMAaJCCIEHINS CTOMATOJIOIHUSCKUX MATePHAIOB SIBJISIOTCS BaXKHBIMHU
(dakTopaMH B JIOCTMIKEHHWH €CTECTBEHHOTO BHJIa 3yOHBIX pecTaBparmii. CTOMATONOTH U TEXHUKH
OOBIYHO  OIEHWBAIOT OTH XAPaKTEPUCTUKH BH3yaJbHO WM C TOMOINBIO  IH(PPOBBIX
MeTo10B. OJTHAKO BH3yallbHasl OLEHKA CYOBEKTHBHA W HA HEE MOTYT BIUATH BHEIIHUE (PAKTOPHI,
TaKhe KaK OKPYXKAIOIINil CBET M OT/AeIbHbIe HabmonaTenu. YToOsl momyduTh 60siee 00BEKTUBHBIM
aHanu3, cHekTpodoTroMeTpbl, Takue Kak Vita FEasyshade V, wucnonp3oBaHHbIE B 3TOM
WCCIICIOBAaHWUH, TMPEATAraloT KIMHUYECKH TOYHBIC W TPHEMIIEMbIe W3MEPEHUS MPO3PAYHOCTH H
ONaJIECICHIINH.

TouHoe mnpeackazaHue MPO3PAYHOCTH M OMNAJECLUECHIUU, KOTOpPhIE OYEHb HAIOMUHAIOT
ectecTBeHHbIe 3yObl B pectaBpamusix CAD-CAM, ocraercs ClIOXKHOW 3amadeil. DCTETHUECKUM
ycrmex MpOoTe30B YacTO 3aBUCUT OT OIbITa J1a0OpaHTOB, pPadOTAIOIIUX C MOJYNPO3PAYHBIMU
MaTtepuanamu. [10CKOIBKY MPOTHO3UPOBAHUE MOMYNMPO3PAYHOCTH M OMAIECHEHIIUU MPOIOIIKACT
Pa3BUBATHCA, IMOJYYCHHUC TOUYHBIX 3HAaHUU O TOM, KaK 3TH XapaKTCPUCTUKU HU3MCHAIOTCA B
3aBUCUMOCTHU OT TOJIIWHBI MAaTcpuajida, Ha OCHOBC MATCMATHYCCKUX q)YHKHHﬁ, MOXET B
3HAYUTEIBHON CTEMEHU CIIOCOOCTBOBAThH YCIEXY CTOMATOJOTMYECKHX pecTaBpanuii. B Texymem
HCCIIEIOBAHUHN aHAJIU3UPOBAIKMCH MOJYIPO3pavyHOCTh U onanecueHuus marepuanos CAD-CAM B
muanazone tommmH (0T 0,5 mo 2,0 MM), KOTOpble OOBIYHO BCTPEYAOTCS B KIMHUYCCKUX
pecTtaBpanusax, TaKWX KaK BHUHHUDPBI, BKIAJIKH, HAKJIAIKHU, HAKJIAIK{, I[IOJIHbIE KOPOHKH H
MOHOJIUTHBIE KOPOHKH. [ 6 ].

Pe3ynbpTathl 3TOrO0 WCCIEAOBAaHMS TOKAa3aldHM, YTO MPO3PAYHOCTh W  OMAICCICHIUS
BapbUPYIOTCS B 3aBUCUMOCTH OT TOJILIMHBIL. |P 0o JEMOHCTPUPOBAJI HENPEPBIBHOE CHUXKEHHE U
KPUBOJIMHEWHYIO 3aBUCUMOCTH C YBEITUYCHHEM TOJIIMHBI, YTO COTJIACYeTCs C MPEIbIIYIIUMU
uccienosanusimMu | 6 ]. B 1o ke Bpems u3menenus onanecuenimu (OIT) 3aBucenu ot marepuana,
YTO yKa3bIBaeT Ha pa3iuuus MexXAy MaTepuaiamu. bojee ToHkue o0Opaslibl MoKa3aid OOJBIIYIO
pasauny B TP oou OP Mexay coceHHMMH TONIIMHAMH IO CPaBHEHHUIO ¢ 0ojiee TOJICTHIMHU
obpasmamu. Mel HaOIOAaIM cambie BhicOkHe cpeanue kKomedanus TP oo (TP oo = 9,72) mexny 0,5
u 1,0 mm u campie HU3kHEe (TP oo = 3,41) mexnay 1,5 u 2,0 MM, 9TO COOTBETCTBYET IAaHHBIM
Bayindir et al. Anamoruyasim oGpa3zom, Kanr u ap. ooHapyxwim, uro TP cHmkaercs mo mepe
YBEJIMUYEHUS TOJIIUHBI KOMIIO3UTOB Ha OCHOBE CMOJ M CTEKJIOKEPAMUKH, OCOOCHHO TIPU MEHBIIICH
tonmuHe. OHAKO O5TO HAONIOJCHHWE MOXKHO OOBSCHUTH OTPAHUYCHHUSIMH KIMHUYECKOTO
CHeKTpo(OTOMETpa, MOCKOJIBKY COOOMIATOCh O Pa3IUYUiIX B TOYHOCTH MEXIY KIMHUYECKUM
cnektpooTomeTpom, TakuMm kak Vita Easyshade V, m maboparopHbIM crneKTpodoTOMETpOM.
Ha6momaemsbrii muamazon OIl cocraBmsm ot 5,66 (0,5 mm LU) mo 9,55 (0,5 mm VS), uro
COOTBETCTBYET pe3yJibTaTam, MpeacraBieHHbIM Shirani et al.. OgHako HM OJHA W3 TECTUPYEMBIX
rpynn B 3TOM HCCIEJOBAaHMM HE MPOJEMOHCTPHpPOBANA OMAaJEeCUEHLNUH, CPaBHUMOW C
OoHaJIECIIEHIIMEH DMAJIH.
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N3menenne npo3paunoctr mMatepuaioB CAD-CAM o0coOeHHO 3aMETHO MJisl MAlUEHTOB U
Bpaueil, MOCKOJIbKY OHO TECHO CBSI3aHO C SPKOCTHIO, KOTOpasi Oojiee OIIyTHUMa ISl YEIIOBEYECKOTO
rJ1a3a, 4eM OTTEHOK WM LBETHOCTh. [loporn pa3HMIbl BHU3yaJIbHOW MPO3PAYHOCTU ILIUPOKO
WCIIONB3YIOTCS B KauyeCcTBE HWHCTPYMEHTA KOHTPOJISI KadecTBa TIPH BBIOOPE ACTETHUYECKUX
CTOMATOJIOTUYECKHX MAaTEpPHAJIOB, OICHKE KIWHUYECKUX XapaKTEPUCTHUK, CTaHIApPTU3AINH
MPOIIEAYP W HMHTEPIPETAIMU PEe3yIbTAaTOB KIMHHUYECKON CTOMATOJOTMH W CTOMATOJIOTHYECKUX
uccaenoBaHuil. B Hamiem wuccrnenoBaHWM MBI HAOMIOMAMM  cpeaHue pazimuus TP oo Mexmay
COCEJIHMMH TOJIIIMHAMHU B Auana3zone ot 3,64 (ot 1,5 mo 2,0 mm) g0 9,85 (ot 0,5 mo 1,0 mm). 3a
UCKIIIOYeHHEM J3K3eMiusipoB LU, Bapuanuu BceX TpYMNN MNPEBBIIAIN HOPOT MPUEMIIEMOCTH
MPO3PAaYHOCTH. DTH PE3yNbTaThl MOKA3aIH, YTO MU3MEHEHHS MPO3PAYHOCTH H3-3a TONIIUHBI OBUTH
BU3yaJIbHO OYeBUJIHBI. [l03TOMY cieayeTr ynensTh NpUCTAIbHOE BHUMAHUE PETYIUPOBKE TOJIHUHBI
pecTaBpalu, MOCKOJIbKY OTKJIOHEHHS B 0,5 MM U OoJiee MOTYT MPUBECTH K KIMHUYECKU 3aMETHBIM
U TOTCHIIMAIBHO HEMPUEMJIEMBIM pPa3IudusIM B TMPO3PAYHOCTH, OCOOCHHO I pPECTaBpaIHil
TONIHON MeHee 2,0 MM.

B HacrosimeM uccnenoBaHuM ImecTh MpoTtecTupoBaHHBIX MarepuaioB CAD-CAM Obun
OLICHEHbl Ha OCHOBE WX THUIIWYHBIX THUIIOB MaTEpUaJOB W MX OOIIEr0 HCIOJIb30BaHUS B
cromarojoruy. Hamm pe3ynbTaTsl OKa3aiu, 4TO Ha NPO3PAaYHOCTD B IIEPBYIO OYEPEb BIUSET THII
Marcpuraja, Toraa Kak onajJCClCHIUA 60.HI>H_I€ 3aBUCUT OT TOJIIIHUHBI, YTO NPOTUBOPCUYUT BBIBOJaM
Barizon et al. , koTopsie 3asiBUIM, YTO HA MPO3PAYHOCTh B TIEPBYIO OYEPEIb BIMSCT TONIIMHA. MBI
Ha6m0;[am/1 SHAYUTCIIbHBIC PAa3JIM4YUd B NPO3PAYHOCTH U ONAJICCUCHIINN CPpCAU MMPOTCCTUPOBAHHBIX
MaTepuanoB: o0pasubl VS [eMOHCTPUPOBAIM 3HAUMTENBHO MEHBIIYIO MPO3PavyHOCTh U Oosee
BBICOKYIO OTAJICCIICHIIMIO TI0 CpaBHEHUIO ¢ Apyrumu rpynmamu. O6pasusl LS u LU mnokazamm
HauOOJBIIYI0 TPO3PAYHOCTh MU HAUMEHBIIYIO OIMAJIECICHIIMI0 COOTBETCTBEHHO. DTH PE3YNbTaThl
MOKA3bIBAIOT, YTO 3TH MaTepHalibl HE MOTYT OBbITh B3aMO3aMEHSIEMbl B KJIMHUUYECKUX CUTYaIUsX,
0CcOOEHHO Il BUHUPOB, YYUTHIBAsI UX PA3IHUUs B IPO3PAYHOCTH M OMAJICCIICHIIUH.

Martepuansl ¢ 0Oojee BBHICOKUMH MEXaHHMYECKHMMH CBOMCTBAMH, KakK MPABHIIO, HUMEIOT
MEHBIIIYIO MPO3PavyHOCTh. Pa3nuuus B XapakTepUCTUKAX MPOMYCKAHUS CBETA CPEAU MOHOJMTHBIX
MaTEpUaJIOB MOXKHO OOBSICHHTH TakuMU (aKTOpaMHu, KaKk THII W COACpXKAHHE MOHOMEpa u
HAIOJIHUTEJIS, pa3Mep HANOJHUTENS, MOJIMMEpHU3alus, pacrnpeseieHue 1edeKToB, TOPUCTOCTh U
coJepkaHue HeopraHnyeckux BemecTB. [IponsBoaurenu LS cooOumnm, 9To 3Ta CTEKIOKEpaMuKa
JEMOHCTPUPYET pa3jinuvsg B IMPO3PAYHOCTH W ONAJECHEHLUMHM H3-32 NPUCYTCTBHUS KPYIHBIX M
MEJKUX KPHUCTAJIOB METAaCHUJIMKaTa JIMTHS B NPEIKPUCTAUIM30BAHHOM COCTOSIHUM. Paznnuus B
COJIEp’)KaHUU HEOPraHWYEeCKUX HAINOJHUTENEH MOTYT OOBSICHUTH Pa3iMuus B MPO3PAUYHOCTH ATHX
MarepuaioB. KpoMe Toro, Halnuuue HaroOMHUTENEH ¢ PEHTT€HOKOHTPACTHBIMU CBOMCTBAMU MOXKET
MOBJIMSITH HAa MPO3PAYHOCTh MaTepuasia. DT (HaKTOPBI CIIOCOOCTBYIOT Pa3IUYUSIM B MPO3PAYHOCTH
MeXny cMosisiHO-HaHOKepamukoil (LU) u kepamMuueckMMHM MaTepuajllaMy, IPONHUTAHHBIMU
nosiuMepoM (VE). JIutuii-cunukaTHas KepaMuKa, apMUpOBaHHas LUpKoHUeM, Takas kak SU u CD,
3aBoeBaa nonyssapHocTh B cuctemMax CAD-CAM Onarogapsi COYETaHUIO ACTETHYECKUX CBOWMCTB
CTEKJIOKEpaMUKH M NpoyHOCTH dactull ZrO 2. B cooTBeTCTBUUM € NMpEeABIAYIINMH HCCIEI0OBAHUAMHU
Hamu pe3ynbTaThl mokazanu, uro CD, LS u LU pemonctpupoBamm Oomnee Bbicokuid TP oo 1o
CpaBHEHMIO ¢ IpyruMu rpymnmamu. Hanopasmep kepamudeckux gactuil ZrO 2 -SiO 2 crmocobcTByeT
noJTyrpo3padHoct MarepuanoB. VS umen Oonee Huskuii TP oo, uem CD, m memMoHCTpUpoBal
3HAYUTEIBHO 00JIee BHICOKYIO OMAJIECIICHIINIO, YTO COOTBETCTBYET AaHHbIM Shirani et al. . ITporiecc
CHEKAHMs TOCJe M3MeNbUYeHUs: s VS MOXKEeT NPUBECTH K U3MEHEHHUSIM pa3Mepa U CTPYKTYPBI
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KpPHUCTAJIOB, HAampuMmep, K 0ojee KOMIAKTHOMY CIETJICHHIO MUKPOCTPYKTYp B KPUCTAJUIaX, YTO
MPUBOAUT K CHHXKEHHIO MTPO3PAuYHOCTH U 00JIee BHICOKOW OTajIeCLeHIIHH.

MpbI Takke HCCICNOBAIM BIUSHUE Pa3IMYHBIX METOAOB MPHIAHUS IIEPOXOBATOCTH Ha
MPO3PaYHOCTh M OMAJIECICHIINIO. YBEINYEHUE IIEPOXOBATOCTH IOBEPXHOCTH MPUBENO K
cHkeHuto TP oo u yBenmuuenuto OP. [To Mepe ymenbiienus: Toamuubl paziauyust B TP oo 1 OP npu
pasIUUYHBIX 00pa0OTKax MPHAAHHMS IIEPOXOBATOCTH  YBEIMYHMBAIHCH. BiausHue o00paboTKu
MOBEPXHOCTH Ha  MPO3PAYHOCTh  PECTaBPALMOHHBIX  MaTepuajoB  HM3y4yaloch  paHee,
MPOJAEMOHCTPUPOBAB, YTO IIEPOXOBATOCTh M TOMOrpaduyeckue W3MEHEHHs BIUSIOT Ha
nporyckanue cBera [ 7 ]. OTo MOXeT ObITh CBS3aHO C TEM, YTO HAlpaBJICHUE U TAJICHUE CBETa
M3MEHSIOTCS, KOTJla CBET IMPOXOAMT 4Yepe3 IIEePOXOBATYI0 MOBEPXHOCTb, YTO MOXXET H3MEHHTH
ONITHYECKUE XaPaKTEPUCTHKH, OCOOCHHO HEmpo3pavyHocTh Matepuana [ 8, 9 |. MbI 3ameTuiu, uto
pasuuna B TP oo Mexxay mepoxoBaTbiMH oOpas3uaMu ¢ 3epHUCTOCThIO P300 u mommpoBaHHBIMU
obOpasmamu TonmuHOM 0,5 MM cocTaBisia B cpemHeM 2,59, 4To MpeBHIMIAI0 BOCTPUHHUMACMBINA
OPOr MPO3PAavyHOCTH W MpHONMKAIoch K mopory mnpuemiemoctd [ 6 ]. Cpenssisi pasHuia
TP o0 cam3umnace 110 1,39 mis 06pasioB TommuHo#i 2,0 MM, BCe €I11e TPEBBIIIas TOpOT BOCTIPHUSITHS,
HO OIYCKasCh HI)XE IOpora MPUEMIIEMOCTH. DTU Pe3ylbTaThl IMOKa3bIBAIOT, UYTO pa3HUIA B
MPO3PayHOCTH, BBI3BAHHAs  I[IEPOXOBATOCTHIO, 3aMETHA W MOTCHUIUAIBHO  KIMHUYECKH
Henpuemiiema. bonee Toro, BnusHIE 00pabOTKH, MPUAAIOLIECH IEPOXOBATOCTh, HA MIPO3PAYHOCTD U
OTAJIECIICHIINIO, TO-BUIMMOMY, 3aBHUCHT OT MaTepuana. LS mokasam MeHplmIMe pa3nuuus B
MPO3PAaYHOCTH W ONAJECHEHIIMU MPH PA3TUYHBIX 00pabOTKax MPHUAAHUS IIEPOXOBATOCTH TIO
CpPaBHEHHUIO C IpyrMMU Matepuanamu, Torna kak TE u VS npoaeMoHCTpupoBaiy caMmble BBICOKHE
pasauyuus COOTBETCTBEHHO. DTO SIBJICHHE MOXXHO OOBSCHUTH OOJbLICH TBEPAOCTHIO U IIIOTHOM
BHYTPEHHEH MOJIEKYJIAPHOU CTPYKTYpOM CTEKJIOKEpAMHKH HAa OCHOBE AMCHUIIMKAaTa JUTHA. Ta ke
o0pa0oTKa MpHUAaHUs LIEPOXOBATOCTH TMpHUBEIa K MEHBIIMM H3MEHEHUSIM IIepOXOBAaTOCTU
MOBEPXHOCTH W,  CIEAOBaTelbHO, K  MEHBIIMM  HU3MEHEHHUSM  MPO3PAYHOCTH  H
onanecueHuu. [losTomy mpu BbIOOpe pecTaBpaluii CleAyeT YAETISITh paBHOE BHUMaHHE
COCTOSIHMIO TIOBEPXHOCTHM MaTepHuaja, a TaKXkKe IPO3payHOCTH U onanecreHnuu. CoriacHo
pe3yabTaTaM 3TOT0 MCCIENOBaHUs, 00pabOTKa 3aqHUX 3yO0OB, Takas Kak IOJIMPOBKa 10 Oiecka,
UTPaEeT pelIarollylo Pojib B BOCCTAHOBIEHUH BHEITHETO BH/1a 3YOHBIX pecTaBpalluil.

BaxHO OTMETHTH HEKOTOpHhIC OTpaHHUCHHS HAIEro HCCleAoBaHUs. Bo-mepBhIX, ciemyer
OTMETHTh, YTO KIMHUYECKHE CIEKTpodoTOMETphl, Takue kak Vita Easyshade V, moryt OwbiTh HE
TaKUMH TOYHBIMH, KakK J1abOpaTOpHble W3MEpHTENbHBIE TMPUOOPEL. [loaTOMY pe3ynbTarsl,
MOJyYCHHBIC C MOMOIIBI0 KIMHHYECKHX CIEKTPO(OTOMETPOB, CIEAYyeT HHTEPIPETHPOBATH C
OCTOPOXKHOCTBIO, TIOCKOJIBKY TIOJYIPO3PAaYyHOCTh W OMAJICCICHIMS HE OBLIM TMOJIy4eHBI C
HCIOJIB30BAHUEM JIA0OPATOPHOTO CIEeKTpodoToMeTpa. Bo-BTOPHIX, MOIydYEeHHBIE PE3yJbTaThl HE
MOTYT OBITh HAINpPSIMYIO NMPUMEHUMBI K KIMHUYECKUM CUTYallUsM, NOCKOJIbKY HE YYHUTHIBAJIOCH
BIMSIHUE OCHOBHBIX CTPYKTYp, TaKMX Kak a0aTMEHTHl W (PUKCHPYIOLIME areHThl. B-Tperbux,
HEKOTOpbIE MaTepHallbl, WCIOIB30BaHHBIE B HAIleM HWCCICAOBAaHUM, MOTYT TOJBEPraThCs
JIa3ypOBAHUIO, YTO MOKET BIIMATH HA UX MIPO3PAYHOCTH U OMAICCIEHITHIO.
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1.Ha nmonynpo3paunocts u onanecueHuuio MatepuanoB CAD-CAM cymiecTBEeHHO BIUSUIM THI
MaTepuana, ero TONIKHA 1 00paboTKa AJisl MpUIaHus MepoXxoBaTocTH. OTKIOHEHUS B TONIIUHE
Ha 0,5 MM 1 Gosiee MOTYT IPUBECTU K HETIPUEMIIEMBIM OTKJIOHEHHSIM B IPO3PAYHOCTH.
2.Marepuanst CAD-CAM crneayer BbIOMpaTh TIIATENBHO H3-3a WX PA3JIUYHBIX ONTHYECKUX
cBorictB. LS m LU mpoaemoncTpupoBanu Oosee BBICOKYIO Mpo3padHocTh, Toraa kak SU u TE
MPOJEMOHCTPUPOBAIIN 00JIee BHICOKYIO OMAIECLEHIINIO.

3.00paboTka, mpuaaroIias MepoxoBaToCTh, OKa3ajga 3HAUYUTEIbHOE BIMSHHUE HAa MPO3PAYHOCTh U
OTIAJICCIICHITNIO, YTO MPHBENIO K 3aMETHBIM U JaXe KIMHUYECKU HENMPUEMIIEMBIM DPA3IUYUsM B
IIPO3PAaYHOCTH.
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HCHOJIb30BAHUE HHTEPAKTUBHOM ®OPMbI OBYUEHU S HA KADEPE
AHATOMMH, TUCTOJOTI A U HOPMAJIBHOM ®U3UO0JIOT 1A

AHHOTAIUSA

B cratee paccMOTpeHBI BO3MOKHOCTH HHTEPAKTHBHOTO METOAAa OOY4YeHHS - B pEHIeHHH y4eOHBIX W

neaarorudeCKux 3ajgad,

B TOM YHCJIC TIIOBBIIICHHMKW MOTHBAIIMK MW OILUCHKH Ka4dy€CTBa 06yquI/1;1.

[poananm3upoBano 3pekTUBHOE MCIONB30BAaHUE MHTEPAKTUBHOTO METOAA OOYYCHHUS Ha MPAKTHYECKHX
3aHATHSX 110 aHATOMHH Y€JIOBEKa CO CTYJICHTAMH MEXYHAPOTHOTO MEIHUIIUHCKOTO (pakynbTeTa.

Knrouesvie cnoea: meromuka npenojgaBaHus, TBOp‘-IeCKI/Iﬁ noaxona, aHaToOMHUA 4YCJIOBCKA, INTaCTHHAIIHA,

aKTHUBHEIN U HHTepaKTHBHBIﬁ METOAbBI 06yquI/1;1.

Humepaxkmuedyy okymyy gpopmanapoin Hamomus,
2UCIMONI02UA HCAHA HOPMATOYY Puzuonozus
Kageopacvinoa naioanamnyy

AHHOTALUA
Makanana WHTEPAKTUBAYY VYCYJA MEHEH OKYTYY
MYMKYHYYJIYTY - OKyy JKaHa TIeIaroTHKallbIK

MacelenepAu 4euyyae, aHblH MUYUHIE OKYTYy CamaTblH
0aayoo aHa MOTHBALMSHBI )KOTOPYJIATYy KapairaH. O
apajgblk  MenuuuHa — (aKkyJbTETHHHH  CTYJCHTTEpPHHE
aJaMIbIH aHATOMMACHL OOIOHYA IIPAaKTHKAJbIK cabakTa
MHTCPAKTUBAYY  OKYTYy  BIKMAachlH  KOJJIOHYYHYH
HaTBIDKATYyTyTy aHaJIU3/ICHTeH.

Aukbiy ce300p: OKyTYyHYH METOIUKACHI, YBITAPMAYBIIBIK
MaMmie, aZaMIbIH aHATOMHUSCHL, IUTACTUHALINS, aKTHBIYY
’KaHa MHTEPAKTUBAYY OKYTYy METOIy

Using an interactive form of training at the Department
of anatomy, histology and normal physiology

Abstract

The article considers the possibility of an interactive
learning method - in solving educational and pedagogical
tasks, including increasing motivation and evaluating the
quality of training. The article analyzes the effective use
of interactive teaching methods in practical classes on
human anatomy with students of the International Medical
Faculty.

Keywords: teaching methods, creative approach, human
anatomy, plastination, active and interactive teaching
methods.
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Beenenune

B Omickom rocynapcrBeHHoM yHuBepcutere B 2011 romy pa3paboTaHbl METOMBI, T/i€ ObUTH
NoJIpoOHO pa3bsiCHEHBl U NMpHHATHI «[lonokeHne 00 MHTEpaKTHBHBIX (opMmax oOydeHus» (inter-
““mexnay”’, act-“neiictBoBarh”’). CTYAEHT SBISETCA CYOBEKTOM B3aMMOJICHCTBHS, aKTUBHO Y4aCTBYET
B Ipoliecce o0yueHus U uMeeT 0O0paTHyIO cBsi3b. COBpEMEHHbIE 3aHATHS aHATOMUU YeJIOBEKa BCE
OoJpllle  MPUOOPETAIOT 3HAYCHUE HEOOBIYHBIX TBOPYECKMX  3aHATHH, MapalieIbHO C
MHTEPAKTUBHBIM 00ydueHHEeM. D(PPEKTUBHOCTH COBPEMEHHOI'O 3aHSTHSI OCHOBBIBAETCS HA IIMPOKOM
pealu3alyy CBSI3U C KU3HBIO, U TPUMEHEHHUS HOBBIX ()OpM 00yUeHUSI.

JlesITenbHOCTh KaKJOTO MpEeroaBaTelis JOKHA ObITh COMPSKEHA C TBOPUYECKUM TOJIXOJIOM.
[IpemogaBaTens Kak HACTaBHUK, MPEXKIE BCETO, MOJKEH MPOOYIUTh Y CTYICHTOB >KEITaHHE
M03HABaTh, UCKATh U IKCIEPUMEHTHUPOBATH. DTO JOKHO MPOUCXOAWTH MPU AKTUBHOM YYaCTHH
crynerta [1]. OH nmomkeH ucKaTh, MpoboBaTh W omHOaThCA. TONBKO TOTJA MOXHO JOOUTHCS
MOJIOKUTEILHOTO PE3yJIbTaTa, a 3HAYUT CIIOCOOCTBOBATH CTAHOBJICHUIO TAPMOHUYHON BCECTOPOHHE
Pa3BUTOM JIMYHOCTH. [2]

Takue ¢GopMbl pabOTHI MO3BOJIIOT Pa3HOOOPA3UTh YYEOHYIO NEATETbHOCTh, CIIOCOOCTBYIOT
MOBBIIIEHUIO UHTEJUIEKTYalIbHON aKTUBHOCTH CTYJEHTOB, CIE10BaTEIbHO, U 3(P(HEKTUBHOCTH ypOKa
[4]. XapakTepHO! OCOOEHHOCTBIO 3THUX 3aHATHH SABISETCS UX OPUTHHAIBHOCTH IO 3aMBICTY H
CTPYKTYpE, a Takke (OPMHUPYIOT HOBBIE 3HAHUS, 3aKPEIUIAIOT YMEHHS, OCYLIECTBISIOT KOHTPOJIb
HaBBIKOB.

Ota (hopMa 3aHATUS — C OJTHOW CTOPOHBI, BOZMOKHOCTB JIy4Ille Y3HATh U MOHSATH CTYJCHTOB,
OLIEHUTh MX WHAWBUIYaJbHblE OCOOCHHOCTH, BBISIBUTH I103HABATEIbHBIA MHTEPEC U BO3MOXKHOCTb
IUIs caMOpeaIn3allii, TBOPYECKOI 0 MOAX0/1a K paboTe, OCYIECTBIEHHE COOCTBEHHBIX UAEH.

DOYHKIUN HETPAIUIIMOHHBIX (OPM 3aHATHI 3aKIIIOYAIOTCS B Pa3BUTHH MHTEIICKTYAIbHBIX M
TBOPYECKHMX CIIOCOOHOCTEH CTyaeHTOB. IlocpescTBOM HECTaHAAPTHBIX METOJ0B OOydYeHHS,
AKTUBHU3AIMH TO3HABATEIILHOW JIEATEILHOCTH, (POPMHUPOBAHUN HABBIKOB OOICHHS U OPUCHTAIIUH B
u3yuaeMoM mpeamere [3, 7].

Bueapenne AMO (AkrtuBHblii Metog OOyuenus) Ha xadenpe AI'H® B mocnenHue rojsl
CTaJI0O OCOOCHHO aKTyaJlbHO B CBSI3M C COKpAallleHMEM YacoB MPAKTUYECKHX 3aHATHH M B TO Ke
BpEMSI C COXpaHEHHEM TPEeKHEro 00beMa u3ydaeMoro (pakTHIeckoro MaTepuaia. Bemencrsue yero
BO3HHKAET OCTPasi MOTPEOHOCTH YAYUIINTh IPEABITYIIYIO TUIAKTHUECKYIO CHCTeMY [5].

OaHuM #3 TJABHBIX U HEOOXOIMMBIX HAaBBIKOB Ui YCIEIIHOTO YCBOEHHUS IpeaAMeTa
«aHATOMHMS 4YEJIOBEKa» SIBISIETCSl YMEHHME pacro3HaBaTh U JuddepeHIpoBaTh aHATOMHUYECKHE
o0Opa3oBaHMs Ha MYJIsSDKaX, Ha IJIAHIIETaX U Ha TuTacTHHAIMH [3].

OcHOBHasl CIIO)KHOCTh TNPH HJIECHTH(UKALMK aHATOMHUYECKUX CTPYKTYp, Ha HCIIOJIB3YeMbIX
HarjasaaHbIX HOCOGHHX, CBs3aHa € TCM, YTO HIUIIOCTpallMM B arjacax, y‘-I€6HI/IKaX )41 y‘-IGGHBIX
HOCOGI/I}IX M0 aHaTOMHHU YCJIOBCKAa HC HUMCIOT IIOJIHOI'O0 CXOACTBA C MYJISI’KaMU H, OC06€HHO C
IUIACTUHALIMEH, T03TOMY TMepe] TperojaBaTelieM BO3HUKAET HEOOXOAMMOCTh MOCTPOCHHUS
yaeOHoro nporecca [5].

eab padoTsl

Buaenpute AMO B yueOHbBIN mporecc Kadenpbl aHATOMHH THCTOJOTHH W HOPMaTbHOU
(U3HMOIOrUH YeJIOBEKa U OLIEHUTH €0 BIHMSIHUE HAa YPOBEHb YCIIEBAEMOCTH.
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Martepuaja u MeTOAbI HCCIECOBAHUS

AHanu3 ypoBHS YCHEBaeMOCTH CTYIEHTOB 10 W mocie BHeapeHuss AMO Ha kadenpe
aHAaTOMHUU 4YeJIOBEeKa MpoBoJAWJCS B 1 M Bo 2 rpymmax nepBoro kypca JiedeOHOro QaxyibTera B
paMKax pasziena «CIIaHXHOJOTH». B kax ol rpymie 0bu10 mo 15 cTyIeHToB.

[TepBbie 5 MpakTHYECKUX 3aHSATHI MPOBOIUIIUCH 110 TPATUITMOHHOMY MeTony o0yueHus. [Ipu
3TOM TMPAKTUYECKOE 3aHATHE HAYMHAJIOCh C TECTUPOBAHMS, MpENnojiaBaTelb OOBSICHSII
00y4aromuMcsi BaXXKHOCTh TEKYIIeH TeMbl. 3aTeM IeNaror yCTpauBal OINPOC CTYJCHTOB B XOJ€
KOTOPOro aKuCHTUPOBAJI BHUMAHUC Ha KIMHUYCCKH 3HAYMMBIX aHATOMHUYCCKHUX O6pa3OBaHI/I$IX,
pa3bupan anropuT™M HUACHTU(GHUKAMH H3y4aeMbIX CTPYKTYp Ha IUIAHIIETaX, MyJsDKax M Ha
IUTACTUHALIMOHHBIX MaTepHajiax. 3aHsATHe 3aKaHYMBAIOCh 20 MUHYTHOM CaMOCTOSITEIbHON paboTon
06yqa}0mnxc;1 C HarJiiAHbIMHU HOCOGI/I}IMI/I 1 NOABCACHUCM UTOT'OB IIPCIIOAaBaTCIICM.

[IpoBenenune ¢ 6 no 10 3aHATHE B paMKax paslelia «CIUIAaHXHOJIOTHS» OCYHIECTBIISUIACH C
ucnosibzoBanneM AMO. Ilocne 3aBepiieHuss M3y4eHHUs BCEro pasjena Uil KaxAoro CTyIEHTa
MPOBOJMJICS OTAEIBHO PacyeT CYMMBI IISITH OIICHOK, MOJYYCHHBIX HAa MPAKTHYECKUX 3aHATHAX C
TPAIUITMOHHBIM METOJIOM.

Taxum 00pa3oM, U3 CyMM OIIEHOK (hOpMHUPOBAIUCH B | 1 BO 2 rpymmax 1o J1Ba BapualliOHHBIX
psana. Buenpenue B yueOHblii mporecc AMO nHa kadeape AI'H®D ocymiecTBasuiM CleAyIOUIMM
obpasom. [locine mpoBeneHUs: TECTUPOBAHUS B Hayalle 3aHATHS MPOBOAMIN MOTHUBAIUIO CTYJCHTOB
[0 M3YYCHMIO TEKYIIeW TeMbl 3aHATHS B TEUYEHHE 7-8 MHHYT. 3aTeM JaBald KPaTKyr OOLIYIO
aHATOMO-(YHKLMOHAJIbHYIO XapaKTEPUCTHKY aHAaTOMMUYECKUM OOpa30BaHUSAM, BKIIIOUYEHHBIM B
paMKH TekyIero 3aHsaTua. OTaenbHO MOAYEPKUBAINA 3HAYMMOCTh T€X aHATOMUUYECKUX CTPYKTYp, Ha
KOTOPBIX Bpauu YacTO BBIMOJIHSIOT ONEPAaTUBHBIE TPUEMbI MM JUATHOCTUUECKUE MAHUITYIISILIUH.

ITocne 3aBepiieHuss MOTHMBAlMM UM MHCTPYKTaXka CTYJEHTOB IO OCOOEHHOCTSAM pabOThl C
HarJSIIHBIMA - TIOCOOMSIMH eI OOy4aromuxcsi Ha JBe Tpynnbl.  [IpoJomKHUTENbHOCTH
CaMOCTOSITENTbHON paboThl Kaxkao# rpymmsl o 20 munyT. [locie yero cTyAeHTh IepBOii U BTOPOH
TPYNIl MEHSJIUCh 3aJaHusIMH. B mepBoi Tpymnme CTyZIeHTBl CaMOCTOSATENbHO paboTamu ¢
IJIAaHIIETaMU W MyJBDKaMM, a Takke C  pPa3jgu4HbIMM  CXEMAaTHYECKUMH PHUCYHKaMHU.
WnmrocTpaTUBHOM OCHOBOW € TOTOBBIMH 00O3HAUEHUSMM JJIsl HUX OBUIM Pa3IM4YHbIE aTJiachl WIN
3JIEKTPOHHBIE MIOCOOMS € IIBETHBIMU PUCYHKAMH.

I'naBHBIMM 3a7a4aMH B 3TOM IpyIIe sIBJISUIUCH

1) mnenTudUKaUs BCEX aHATOMUYECKMX OOpA30BaHHMM TEKYIIEH TEeMbl Ha HarJsIHBIX
nmocoOusx (MyJsikax, TUTAHIIETaX, CXeMax),

2) pa300p OCHOBHBIX TONOrpauIecKux 00pa3oBaHU, pa3orpaeMoit 00J1acTH,

3) mpoBedeHHE CPAaBHUTENBHON XapAaKTEPUCTHKHM JIOKAIM3ALUUU M CHHTONMM H3y4aeMbIX
CTPYKTYp Ha IUIAHIIETaX U MyJIsKax.

Pemenue Tperbeil 3amaum, BakHA T€M, YTO IUIAHUIETHI JAIOT IMJIOCKOCTHYIO BH3YalU3alIUIO
AHATOMHYECKHUM CTPYKTypaM, a MYJISDKA 00beMHYIO [6].



OwM Ynyn JKapuwvicor. Meouyuna, Ne2(2)/2023

IlepBas rpynna

B xome pabGoThl mepBOil Tpymmbl CTYACHTH OOMEHHMBAIUCh MHEHUSMU TIO TIOBOAY
MPAaBWIBHOCTH WICHTH()HUKAIMN HW3Yy4aeMbIX OOpa3oBaHMil, CPAaBHHUTEIHHOW XapaKTEPHUCTUKH
M300paKCHHBIX AHATOMUYECKMX CTPYKTYp Ha IUlaHmerax u wmyispkax [2]. Korma crymeHt
3aTpyaHSUIICS (CIOXKHOCTHU NP UIEHTU(DUKALNN CTPYKTYP WM UHTEPHPETAI[MU POCTPAHCTBEHHOTO
pacrnoyiokeHus: Tonorpadguueckux oOpa3oBaHU) MOMYCKAIOCh BMEIIATEIBCTBO MPEIOaBaTEeNs,
KOTOPBIH B 3TOM cllydyae He IPOCTO OTBEYAJ Ha Y3KHE MO COAEP KaHUIO BOIIPOCHI, HO U HANPaBIIsI U
KOOPAMHUPOBAJI JalbHEHmy0 paboTy 3Toi rpynmnbl. MTorom paboTel cTan MOJHBIA pa3dop
M3Y4aeMbIX aHATOMHUYECKUX CTPYKTyp Ha I[JIaHIIETaX W MY/DKax ¢ 00s3aTeIbHBIM
WCIOJIb30BAaHUEM JIATMHCKOW TepMHHONOTHH. Ha 3aKkiIfOuMTeNhbHOM JTame CTYACHTHI CTapallich
OTJIENBHO MPOJEMOHCTPUPOBATh M HAa3BaTh KIMHUYECKH 3HAYMMBIC aHATOMUYECKHE OOpazoBaHUs
Ha HATJSAHBIX OCOOUSIX.

Bropas rpynna

Bropas rpymnmna cTyAeHTOB M3HAYalbHO IOJdydYasia 3aJaHue padoTaTh C IUIACTUHAIMOHHBIMU
npenaparamMy. B 3TOM cilyyae aKTUBHO MCIIOJIb30BAIM KOMIIBIOTEPHYIO TEXHUKY, KOTOpas
pacrioyiokeHa B ydeOHOW kKomHate. KoMmMmbroTep 3aeicTBOBaIM ISl JEMOHCTPAIMH y4eOHOTO
¢uIbMa, B KOTOPOM HJIET JEMOHCTPAIHS ¢ KOMMEHTAPHSIMHU, U3y4aeMbIX aHATOMHUYECKUX CTPYKTYP
Ha TUIACTMHAIIMH, KOTOpBIE JOJDKHBI OOHApyXWUTh Ha mpemnapaTtax oOywarommuecs [3]. CTymeHTHI
BTOpPOW TpYMNIIbl MMEIH BO3MOXKHOCTH IEpPE3arycKaTh MPHU HEOOXOAMMOCTH MO HECKOJBKY pa3
MPOIIEIINE OTPE3KH yueOHOTO (PHiibMa, a TaK)Ke MPUOCTAHABIUBATH €r0, CTABUTH Ha Tay3y.

[Tocne BbIMOMHEHUS! aKTUBHOM (Da3bl CaMOCTOSTENBHON pabOThl CTyleHTaMu O0EUX TPy
MOJABOJWIA UTOTH, OTBEUYAIOT Ha JIOTIOJHUTENbHBIE BOMPOCHI, AKIEHTHPOBAIM BHUMaHUE Ha
CPaBHUTEJIbHYIO XapaKTEPUCTUKY pPaOOThl KOJJIEKTUBOB IEPBOM M BTOpoW rpynm. Beigemnsiu
rpynmy, KOTopas palMOHalbHEW opraHu3oBaia paboTy, OBICTpee cHpaBWiIach C STaloM
UICHTH(UKAIIUN aHATOMUYECKIX 00pazoBaHuii. Bo BTOpO# 4acTu 3aHATHS MEPEXOMIN K OMPOCY U
BBICTABJICHUIO OIICHOK.

BoIBOaBI

1. IlpumeHeHMe MHTEPAKTUBHOTO METOJa — 3HAUUTEIBHBIH POCT CTATUCTHUECKUX
MoKazaresel ycrneBaeMoCTH CTYJEHTOB Ha MPAKTHUYECKUX 3aHATHUSX.

2. BHenpeHne HHTEpaKTUBHOTO METO/A — BBISIBJICHUE CTATUCTUYECKHUX OIEHOK YCIIEBAEMOCTH
CTyZIeHTOB 710 U nociae AMO, 94To 103BOJISIET TOBBICUTH POCT 00 YyYaIOIIHXCS

3. 1o BHeapennss AMO ypoBeHb ycrieBaeMOCTH CTYAEHTOB B | rpymmne B cpenneM 15,3%, a
Bo 2 rpynne 15,6%. ITocne npumenenns AMO Bo 2 rpynne ¢ 6-10 3aHATUS ypOBEHb YCIIEBAEMOCTH
CTYIEHTOB B cpeaHeM 22,6%. OTH 3HayeHUs NPUPOCTa YPOBHSA YCIEBAEMOCTH CTYAECHTOB
MIO3BOJISIFOT TPEAIONIO0KUTh, 4YTO BHEAPEHUE HWHTEPAKTHBHOIO METOJA IIO3BOJIUT B CPEAHEM
MOBBICUTH PEUTHHT oOy4aromuxcs Ha 20%.
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