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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 Tunje - KbIPrbi3, OPYyC >KaHa aHIJIMC TWIJAEPUHAE Makaiajapbl >Kapbisiaaiit. MaTepuangap akbIChi3
HermsJie KaObuT anbrHaT. JKypHal Makanazapabl )KOHOTYY, allapsl Kapoo KaHa KapbiIoo YIYH aKbl ambaiT. ABTOPAYK
CBII aKbl TOJIOHOOMT.

KypHau KpLIbIHA 2 5K0JTYy YbIraT (KONIymM4a aTalblH YbITapbUIBIITap OOIyIy MYMKYH).

“Om MamiexeTTuK yHuBepcuTeTHHHH JKapupichl. MeauimHa” >KypHaNbl ©3YHYH PAacMHUil CaliThIHA adblK KHPYY
MYMKYHYYJIYT'YH Oeper. Bysn nyiHeNyK WiMMuil KOOMYYIIyKKa >KypHAIra KEHUPH MaajbIMaT ajlyy MYMKYHYYJYT'YH
KaMChbI3 KblJIaT.

Kypnan BOAI bynanemrt qeMuiarecCHHie UIITEINN YbIKKAH a4dblK JKeTKMJIMKTYYIYK casicaTblH KapMaHaT jkaHa ©3YHYH
KOHTEHTHHE adyblKk KHPYY MYMKYHUYJIYT'YH Oepur, AyHHONYK JAeHr»iae OwinM anMamryyra >aHa W3WIIee
HaThIKATAPBIH  KaWpUITyyra skapaam  Oeper. JKypHam okappaaHraH  MaTepHAIIApAbIH  MaKCHMAAyy
KETKWIIMKTYYJIYTYH KaMChI3 KbUIyY casicaThIH Kypry3eT. JKypHaiiblH 6aap/bIKk KOHTEHTH WHTEPHETTE OKYY, JKYKTOIl
alyy, Keuypyy, *KalbuITyy, OachlIl Yblrapyy Y4yH aublK. Ap OMp KOJIOHYYYy CalT HUMH/IE N3/106 jKacall, MaKalaaap.blH
TOJYK TEKCTHHE IIMJITEME jKacail ajaT e ajap/bl, 34 KaHJal Kap KbIJIbIK, OPUANKAIBIK XK€ TEXHUKAIIBIK TOCKOOJIyKTap
60s160c0, Oamika MBIi3aMyy MaKcaTTap/ia KOJIZIOHO ajar.

OxypMaHzap »KaHa aBTOPJIOP >KypPHAIABIH BeO-CaliThIHAH >KYPHAJIBIH Y4ypJarsl CaHBIHBIH JICKTPOHAYK BEPCHSACHIH
JKaHa MypyHKY OachuIMallapIblH apXHBIEPUH SPKHH KOPYI jkaHa kykrern ana ansiat. Creative Commons Attribution
License (CC BY-NC 4.0) nuIeH3UCBIHBIH MAPTTapbIHa bUIAKHBIK, JKYPHAIIBIH OaapAblK 0achUIMAaTIaphl DICKTPOHIYK
TYpe Oekep jkaHa YEeKTeocy3 TapaTbhLIar.

*Om MaMIIeKeTTHK YHHBepcHTeTHHUH JKapubichl. MequiHa” KypHAIBIHIATE MaKalaJapblH aBTOPIIOPY IMIECKTEPH
MEHEeH Oupre »ypHalira 0achlll 4blrapyy yKyryH etkepyn Oepuiier, aHbl Creative Commons Attribution License (CC
BY-NC 4.0) nunieH3uscbl MeHeH JinieH3usuiaran 6omnyiar. XKapbisiaHran SMreKTuH aBTOPAYK YKYK 33CH 00y 6achIr
ypirapyyuy OIl MaMJIEKETTHK YHHBEPCHTETH JCEITENeT.

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 JxkypHanra 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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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
HayYYHBIX J)KypHAJIOB YHUBEPCHUTETA U, B TAIBHEHIIIEM, pealn3alliy MOJUTHUKH BKJIIOYEHHS B MEXyHapOJHbIC HAy4YHbIC
6a3bl JaHHBIX.

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

XKypHan myOnuKyeT CTaThW Ha TPEX SA3bIKaX - KbIPrbI3CKOM, PYCCKOM U aHIJIMICKOM, NIPUHMMAaeT MaTepHalbl K
nyOnukanuu Ha 0e3Bo3Me3qHON ocHoBe. JKypHan He B3MMaeT IUIaTy 3a IoJady cTaTed, MX PEeLeH3UPOBAHHE U UX
nyOJMKaLuio. ABTOPCKHE TOHOPAphl HE BHIILIAUMBAIOTCSI.

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

Kypnan “BectHuk OuICKOTO rocylapCTBEHHOTO YHHUBepcUTeTa. MeauiuHa” MpPeNoCTaBlIs€T OTKPBITHIM JOCTYN K
CBOEMY KOHTEHTY Ha O(pHIHAILHOM CaiiTe KypHana. J1o obecrieunBaeT Oosee MHUPOKUH MH(POPMAIIOHHBINH JOCTYI K
KypHaIIy B MaciiTabax MHPOBOTO HAyYHOTO COOOIIECTBa.

KypHan npunepuBaeTcsi MOIUTHKH OTKPBITOTO NOCTyMa, chopMmynnpoBaHHOTro B bynamemrckoit nannmnatuee BOAIL
U NIPEAOCTABIIACT OTKPBITHII JOCTYI K CBOEMY KOHTEHTY, CIIOCOOCTBYSI YBEINUCHUIO INI00aTEHOr0 0OMEHa 3HAHUSMH U
pe3yibrataMu  HcciefioBaHWd. JKypHanm MpoOBOAMT TONHMTHKY oOecriedeHHss MaKCHMAaIbHOH JIOCTYITHOCTH
OITyOJIMKOBaHHBIX MaTepHalIOB. Bech KOHTEHT >KypHama OTKpPHIT B ceTH VIHTepHET Ui 4YTEHWs, CKauyHWBaHWS,
KOTIMPOBAHUS, paclpoCTpaHEeHNs, TedaTh. JIFoObIe MoIb30BaTENN MOTYT OCYIIECTBIISATH TOUCK MITH CChIIATHCSI HA MOJTHBIC
TEKCTHI CTaTeH, UCIIOIb30BaTh UX B APYIMX 3aKOHHBIX LIEJISIX MPU OTCYTCTBHH KaKUX-JIMOO (PUHAHCOBBIX, IOPUANIECKUX
WJIM TEXHUYECKUX IIperpanu.

Uurarenu 1 aBTOPbI MOTYT CBOOOTHO IIPOCMATPUBATh M CKaYMBATh MJICKTPOHHBIE BEPCHUH TEKYIIEro HOMEpa XypHala 1
apxXuBBl 32 MpeNBIAYLNIME MEpPHOAbl Ha caiiTe »KypHama. Bce myOmukanuum >KypHaida B ODJICKTPOHHOM BHIE
pacmpocTpaHsioTcs OectiaTHO u 6e3 orpaHndeHni Ha yenoBusx auneH3nn Creative Commons Attribution License (CC
BY-NC 4.0).

ABTOPBI cTaTei xkypHaia “BecTHrk OLICKOTO rOCYIapCTBEHHOTO YHUBEPCUTETa. MeauimHa” nepejatoT )KypHaty npaBo
myOJIMKanuy BMecTe ¢ paboTol, eTMHOBPEMEHHO JIMIeH3upyst ee o junensun Creative Commons Attribution License
(CC BY-NC 4.0). IIpaBoobianateneM onmyOJIMKOBaHHOW paboOTHI sBIseTCs m3aaTenb — OMICKUIl ToCyIapCTBEHHBINR
YHUBEPCHTET.

DONeKTpOHHBIE Bepcu MaTepuanoB “BecTHrk OMICKOTO rocylapcTBEHHOTO YHHBepcHTeTa. MenuiiHa” pa3MemarTcs
Ha caiire 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 Ormickoro
roCy/IapCTBEHHOTO YHUBepcuTera. Meauinaa” npucBanBaercss Homep DOL
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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.


https://journal.oshsu.kg/index.php/medicine/index

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).
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under Creative Commons Attribution License (CC BY-NC 4.0). The copyright holder of the published work is the
publisher — Osh State University.
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THE ENVIRONMENTAL AND HEALTH RISKS OF PESTICIDE USE IN KYRGYZSTAN

Abstract

Agriculture plays a vital role in addressing food security worldwide. Many developing countries, including
Kyrgyzstan, rely on pesticides to enhance agricultural yields. However, these chemicals pose significant risks
to human health and the environment, particularly when used excessively or without regulation. This article
explores the types of pesticides commonly used in Kyrgyzstan, their adverse impacts on health and ecosystems,
and the efforts of environmentalists to mitigate these risks. The findings emphasize the urgent need for stricter
regulations, farmer education, and sustainable alternatives to ensure long-term ecological and public health

safety.

Keywords: agricultural production, pesticides, environmental health, toxicology, sustainability

KBIPTBI3CTAH/IA TECTHIIAIEPINA
KOJITOHYYHYH 3KOJIOTHATIBIK JKAHA
CAJTAMATTBIK CAKTOO TOEOKE/JHKTEPH

AHHOTAIIUSA

Afipur  uyapbacel JyiHe Ky3y OOMOHYA a3bIK-TYJIYK
KOOIICY3/AyTyH KaMChI3 KbLIyy/la MaaHWITYY POJIb OMHOMT.
Kemnreren eHyryIl Keine aTKaH ©JIKOJIOp, aHBIH WINH/IE
Keipreeran, aput yapba TYIIYMAYYJTYTYH
JKOTOpYyJaTyy  YYYH  TECTHIHUIEPON  KOJIOHYyTa
TastHbIIAT. BUPOK Oy XMMUSIBIK 3aTTap agaMAablH JCH

COOJIyTYHA JKaHa alina”a-yelipere OIIyTTYY
KOPKYHyYTapIsl  Kaparyyjga,  alpblkya  aImiblK4a
KOJIOHYJITaHAA e THEIeNyy JKeHre callyycys
naiinamaneragna.  bynm  makamama  KeIpreicrannma
KeHUPHU KOJNJOHYJITaH NEeCTUIUANCPANH  TYpPJIepy,
anapiblH  JICH-COONyKKa JKaHa  JKOCHUCTeMajapra
TUMTH3TeH  Tepc  TaacupjiepH,  OIIOHAOH  ae

9KOJIOTIOPYH OyJl TOOOKEIJIUKTEPIU a3aiTyy OoroHuYa
apakeTTepy KapanaT. JKeIHBIHTBIKTAP SKOJOTHSUTBIK XKaHa
KOOMJIYK CAJIaMAaTTHIKTHI Y3aK MOOHOTTYY KaMCBI3 KBLTYY
YIYH KaTyypaak PETYIATUBANK yapanapel,
JIBIHKAHIAP/IbIH MAAJIBIMAYYIIyTYH KOTOpYyJIaTyyHY JKaHa
TYPYKTYy aIbTePHATHBAIAPIBI HIIKE aleIpyy
3apBUIIBITHIH 0aca OeNTHIIeHT.

Aukvly co300p: aiibln yapba eHAYpPYLIY, NECTHLUAIED,
9KOJIOTHSUIBIK CallaMaTThIK, TOKCHKOJIOTHS, TYPYKTYYIIyK

PHCKH /I OKPYKAIOIEH CPEJIBI H
3/JOPOBB A, CBA3AHHBIE C HCII0JIb30BAHHEM
HNECTHIIHAOB B KbIPTBI3CTAHE

AHHOTAIUSA
Cenbckoe  XO3SMCTBO  UIPaeT KIIOYEBYIO pOJb B
oOecricueHHH  TPOJOBOJIBCTBEHHOW  0E30MacHOCTH B

riobanpHOM MacmTabe. MHOTHE pa3BHBAIOIINECS CTPAHEL,
Bkirouast KeIprei3cran, mpuOeraroT K HCIHOJIB30BAHUIO
MECTUINAOB ULt TTOBBIICHUS YPOXaHOCTH
CENbCKOXO035HICTBEHHBIX KyJIbTYP. OpnHako 3TH
XMMUYECKHE BEIIECTBA MPEACTABISAIOT CEPHE3HYIO yTPO3Y
JUISL 3I0POBbS YEIOBEKA U OKPYKAIOIEH Cpesibl, 0COOEHHO
NpA  HUX YPE3MEPHOM IPUMEHEHMH WIM OTCYTCTBHU
JNOJDKHOTO ~ PETyJIUPOBAHUA. B  nmaHHOW  cratbe
paccMarpuBaroTCs  BHABI  IECTHLUAOB,  Haubolee
pactipoctpaHeHHble B KbIprei3crane, WX HEraTHBHOE
BJIMSHHE Ha 3/I0POBbE W IKOCHUCTEMBI, a TaKKe YCHIIUS
9KOJIOTOB 110 MMHUMM3AIMH 3THX PHUCKOB. IlomyueHHBIE
JTaHHBIE TIOAYEPKUBAIOT HEOOXOANMOCTH BBEACHUs Ooiee
CTPOTHX PETYJISTHBHBIX MEp, MPOCBETHTEIHCKONH PabOTHI
cpenn (hepMepoB U BHEIPEHHS YCTOWYHBBIX aJlbTEPHATHUB,
HalnpaBIEHHBIX ~ Ha  OOecredYeHHe  JOJIrOCPOYHOM
9KOJIOTUYECKONH O€30IacHOCTH M OXpaHy 3/I0pPOBbS
HaCceJeHHUS.

Knroueswie cnoea: cenbckoxo3siicTBeHHOE POU3BOJICTBO,
MECTULU/IbI, TUTUEHA OKPY KAIOLIEH Cpeibl, TOKCUKOJIOT S,
YCTOMYUBOCTb



Introduction

Pesticides are chemical substances designed to protect crops and livestock from pests,
significantly increasing agricultural yields. However, their excessive and uncontrolled use has severe
consequences for both human health and the environment. In Kyrgyzstan, the use of pesticides dates
back to the Soviet era, when organochlorine compounds were widely applied to large agricultural
areas. Despite international bans on many of these toxic substances, they are still in use today,
particularly in remote regions, raising significant concerns among environmentalists.

Pests are organisms that damage crops or livestock, prompting humans to develop solutions
such as pesticides. While pesticides effectively reduce pest populations and enhance agricultural
productivity, they also pose substantial risks. Historically, the use of pesticides dates back to the
1500s when mercury and arsenic were employed to control pests [1]. These substances remained in
use until the 1940s when more advanced chemicals were developed. Notably, pesticides played a role
in World War 11, being used to destroy enemy food supplies. Over time, efforts were made to improve
pesticide application techniques and equipment, such as horse-drawn sprayers and wheeled barrel
sprayers, to enhance agricultural efficiency.

In Kyrgyzstan, pesticides such as insecticides, herbicides, and fungicides are commonly used.
Although they were initially beneficial, their prolonged and improper use has led to significant
adverse effects on human health and the environment. One particularly infamous pesticide is
dichlorodiphenyltrichloroethane (DDT), which had a profound impact on agricultural productivity
and public health [3]. In 1962, Rachel Carson’s book Silent Spring highlighted the devastating effects
of DDT, ultimately leading to its ban in many countries.

Despite these warnings, the misuse of pesticides persists, particularly in developing countries
like Kyrgyzstan. Farmers often resort to banned or outdated chemicals to achieve higher yields,
exacerbating the risks. Environmentalists continue to advocate for reduced pesticide use, but the cycle
of overuse and dependence on new formulations persists. This overreliance has led to serious health
crises, as exceeding safe pesticide limits can result in acute and long-term consequences for both
individuals and ecosystems.

Dangers of pesticides in Kyrgyzstan

Pesticides pose significant risks to human health due to their toxic chemical composition. In
Kyrgyzstan, where agriculture is a cornerstone of the economy and sustains a large portion of the
population, farmers heavily rely on pesticides to boost yields. During the Soviet era, organochlorine
pesticides (OCPs), which are now banned internationally, were extensively used. Their residues
persist in the soil and water, posing long-term ecological and health risks.

A study led by Rakhmanbek Toichuev, founder and former director of the Institute of Medical
Problems in Osh, Kyrgyzstan, revealed that 60% of the pesticides used during the Soviet era were
highly toxic OCPs. Despite the international ban, many farmers in Kyrgyzstan continue to purchase
and use pesticides from local markets without proper regulation, leading to serious health
consequences. For instance, research has shown that traces of organochlorine compounds have been
detected in mothers' breast milk, increasing the risk of developmental pathologies in newborns [4].
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Kyrgyzstan’s agricultural sector is primarily driven by small-scale farmers, who often operate
on limited budgets and prioritize cost-effective methods to maximize production. Major crops include
cotton, tobacco, various vegetables, and stone fruits which require significant pesticide application to
meet production demands. The extensive use of pesticides in the Soviet Union played a crucial role
in cultivating industrial crops, including cotton, across more than 14 million hectares [3]. These crops
were treated with multiple pesticide applications, often delivered by aircraft. Even today, regions in
Central Asia, including Kyrgyzstan, show high levels of soil and water toxicity due to these historical
practices.

The legacy of Soviet-era pesticide practices has left a lasting impact not only on Kyrgyzstan
but across Central Asia. The continued use of outdated and hazardous pesticides, combined with
insufficient regulatory frameworks, exacerbates the environmental and health challenges faced by
these regions. Addressing these issues requires coordinated efforts, including stricter pesticide
regulations, public awareness campaigns, and the promotion of sustainable agricultural alternatives.

Impact of pesticides on public health in Kyrgyzstan

In Kyrgyzstan, pesticides pose a significant threat to public health, particularly affecting
vulnerable groups such as children and pregnant women. Environmental studies have revealed
alarming statistics: 89.4% of children in certain regions suffer from tooth decay, while enlarged
thyroid glands are commonly observed in girls [3]. The toxic substances from pesticides contaminate
water, soil, and food, leading to severe health conditions, including nervous system disorders and
cardiovascular pathologies [4].

In the 1960s, the global perception was that chemical solutions were indispensable for
agricultural productivity. This belief led to the widespread and excessive use of pesticides, resulting
in devastating consequences, especially in countries like Kyrgyzstan. Many farmers in the region are
unaware of the harmful chemicals they apply to their crops. Their primary concern remains
maximizing production, often at the expense of safety, inadvertently creating significant health and
environmental hazards [4].

A major contributor to these issues is the use of banned pesticides obtained from local markets.
These chemicals, unapproved by the Environmental Protection Agency (EPA) and prohibited in many
countries, continue to be sold and applied in Kyrgyzstan. Reports from local environmentalists
highlight that the use of these substances causes severe health problems, disproportionately affecting
children, infants, and breastfeeding women [4].

A study led by Rakhmanbek Toichuev and others found that breast milk from mothers in
affected regions contains eight types of organochlorine pesticides (OCPs). When compared to
uncontaminated samples, the study revealed that breast milk containing OCPs is seven times more
likely to be associated with pathologies. These findings underline the serious health risks posed to
children, many of whom suffer from physical impairments and developmental challenges linked to
pesticide exposure [4].

The persistent use of banned and highly toxic pesticides in Kyrgyzstan necessitates urgent
interventions. Comprehensive educational programs for farmers, stricter regulatory measures, and the
promotion of sustainable agricultural practices are critical to mitigating these health and
environmental risks [4].



Role of environmentalists in mitigating the impact of pesticides

Environmentalists play an essential role in identifying and addressing the harmful consequences
of pesticide use. Through research, advocacy, and public awareness campaigns, they aim to reduce
environmental damage and promote sustainable agricultural practices. However, their efforts are
frequently obstructed by political and corporate interests, highlighting the need for stronger
collaboration between environmentalists, government institutions, and international organizations.

Pesticides have far-reaching impacts, affecting all forms of life, including soil, water, air, and
non-target organisms such as plants, birds, fish, and wildlife. The German research community raised
alarms after a 27-year study showed a 75% decline in insect biomass, attributed to pesticide use [5].
Additionally, environmentalists worldwide annually file over 2,000 cases concerning pesticide
misuse. For example, a 1979 report in an American journal detailed how the Environmental
Protection Agency approved a potentially carcinogenic pesticide despite opposition from its own
scientists, allegedly due to political pressure [6].

In Kyrgyzstan, pesticide misuse has severe health implications, particularly in vulnerable
communities. In Batken, a rural southwestern region, Ogulkan Seitova, a 46-year-old woman, and
her family suffer from various health issues. Her children experience severe tooth decay, her husband
struggles with a heart condition, and she endures constant headaches. The region is home to waste
sites from lead and zinc mining, with pesticide-contaminated dust polluting soil and water sources.
According to the WHO, these pollutants are directly linked to the community's health problems.
Environmentalists in Kyrgyzstan reported that 89.4% of children in the area suffer from tooth decay,
6.8% of sexually mature girls have enlarged thyroid glands, and cases of mental disabilities have been
recorded in areas near pesticide and fertilizer storage sites.

Despite the evidence and persistent efforts of environmentalists to address pesticide-related
issues, progress is often thwarted by corporate and political interference. This reality underscores the
urgent need for robust partnerships among all stakeholders to curb pesticide use, prioritize public
health, and adopt environmentally sustainable practices.

Pesticide classification and environmental impact in Kyrgyzstan

Pesticides are categorized based on various criteria, including chemical composition, target
organisms, mode of action, and toxicity. They are also classified by their intended targets, such as
fungicides, herbicides, and rodenticides. From a chemical perspective, pesticides are broadly divided
into organic and inorganic types.

In Kyrgyzstan, farmers primarily rely on locally available pesticides rather than importing large
quantities. Many pesticides and fertilizers imported between 2008 and 2019 were subsequently re-
exported, leading to a condition known as the "balance of fertilizer residues [5]." Historically,
Kyrgyzstan served as a storage and dumping site for obsolete pesticides and chemical waste. This
legacy has significantly contributed to the environmental hazards observed today. Recent findings
indicate the existence of approximately 50 pesticide storage sites, which continue to elevate
contamination levels in the environment.

The most commonly found pesticides in these dumps include organochlorines,
organophosphates, organometallic compounds, and carbamates. Among these, organochlorine
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pesticides are particularly notorious. A study using gas chromatography detected organochlorine
residues in 241 placentas from cotton-growing regions, 121 placentas from urban areas, and 146
placentas from unpolluted mountain regions of Kyrgyzstan [2]. These findings strongly correlate with
adverse health outcomes, including unhealthy childbirth and infant mortality.

The impact of these pesticides is most evident in mothers during pregnancy and childbirth, as
well as in their newborns. The presence of such toxic substances in placental tissue underscores the
urgent need for effective measures to manage pesticide residues, prevent environmental
contamination, and safeguard public health.

Conclusion

Pesticides remain one of the major threats to public health and the environment in Kyrgyzstan.
Their uncontrolled use, coupled with a lack of awareness among farmers, exacerbates health risks
and environmental degradation. To mitigate these impacts, a multifaceted approach is essential.
Measures such as educating farmers, strengthening environmental legislation, ensuring compliance
with EPA standards, and introducing safer, sustainable alternatives must be prioritized.

The issue of pesticide misuse is not unique to Kyrgyzstan but reflects a global challenge faced
by farmers who often lack adequate knowledge about the chemicals they use. The absence of proper
guidance and regulatory enforcement amplifies the risks. Annual research by medical authorities in
Kyrgyzstan consistently highlights that pesticide-contaminated soil is a significant factor contributing
to poor health outcomes among farmers and their families.

To safeguard future generations, decisive action must be taken. This includes providing farmers
with comprehensive training on pesticide use, implementing stricter regulations on pesticide sales
and applications, and promoting agricultural practices that reduce reliance on harmful chemicals.
Only through collective efforts involving government authorities, environmental organizations, and
the farming community can the harmful effects of pesticides on human health and the environment
be addressed effectively.
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DEPRESSION AND MENTAL HEALTH DISRUPTIONS IN MEDICAL STUDENTS

Abstract

The experience of studying abroad primarily leaves students exposed to mental health challenges like
depression, which exerts a detrimental effect on their academic performance & overall well-being. An
important factor which contributes to this problem is the lack of familial assistance. The away from home
feeling for students has further worsen these challenges, escalating stress, anxiety, and depression among
medical students worldwide. This analysis compiles data from medical academies and faculties worldwide to
evaluate the psychological impact of the various factors on medicos. Findings indicate that the how students
and foreign have adverse affect on their mental health due to academic performances and due to ongoing
demand and craze of medical education, leading to perceptible changes in emotions, behaviours, and mental
well-being. Exaggerated levels of stress, depression, and anxiety have widely spread among medical students
during their examinations and semesters and completion of their projects in given time periods.

Keywords: sleep deprivation, medical students, academic performance, mental health, physical health

MEJHITHHATIBIK CTYAEHTTEPIHH
JEITPECCHA XAHA IICHXHUKAJIBIK JEH
COOJIYT'YHYH BY3VIIVIIY

AHHOTaUMA

Yer e11K0/16 OWIINM aJTyy TaXKpbIHOACchl, ONPUHYH KE3EKTE,
NCUXMKAIBIK CAJaMaTTBIKTBl CaKTOO MacejelepuHe
IyyIap OONTOH  CTyHOeHTTepau  OacaHmaTyydy
CTYAGHTTEPAM TAIITal, aJapblH aKaJeMUSUIBIK UIITCPU
KaHa OKaJMbl O KBIPTIYbUIBITBIHA TEPC  TAaCUPUH
Tuiiruzer. Byl keiireiire anbin KeJireH MaaHunyy Gpaxkrop
— Oyn yi#t-Oynenyk >kapaamIbsiH OSKOKTyry.  JlyiiHe
KY3YHIOIY CTYINEHTTEp Y4YYH YHIOryneH, CTpEcCTeH,
TBIHYCBI3JAHYYHY, THIHUCBI3ZJAHYYHY, THIHUCBI3ZAHYYHY
KYUOTYII, Japbl-TapMeKTepeH ap KaHaail GakTopaopayH
TICUXOJIOTHSUTBIK TAaaCUPUH 0aajoo YYYH, MEAMIHAIBIK
akajieMusIap jkaHa (axKyJIbTeTTEpAMH MaalbIMaTTapbl
Ty3eT. MnuMmuii crieKTakinepAeH yjaaM CTYACHTTEpIWH
JKaHa YeT OUIAWK 63 IICUXUKAJIBIK JICH-COOJyTyHa
KaHYaJIBIK JEHTI3J/IE Taacup STHII, MEAUIIMHAIIBIK OUINM
06epyy, XKYPYM-TYpPyMAyH, >KYPYM-TypyMIarsl »KaHa
TICUXHUKAIBIK SKBIPTaTYbUIBIKTarkl ©3TepYYIepre aibln
KEJITeHUH JKaHa MEANIMHAIBIK OMIINMTe 33 O0uTyyTa ’KaHa
©pO6HTe OAMIAaHBIITYY 63 IICUXUKAJIBIK CalaMaTThITbIHA
Tepc TaacupuH Tuirnzer. CTPEcCTUH, IENPECCHSIHBIH
’KaHa  THIHUCBI3JAHYyHyH  ambIpThIIraH  JEHII3IH
MEOUIIMHAJIBIK CTYACHTTECpAUH apacblHJa KEHUPU
JKaWbUIBI, OCITHUJICHICH MOOHOTTO anapiblH CEMECTPU
JKaHa aJlap/IbIH J0JI000PIIOPYH asKTOO YUypyHJia KEHUPH
JKalbUITaH.

Auxwiu co30ep: yiKyCy3nyK, MEAUINHAIBIK CTyJCHTTED,
OKYyy KOpCOTKYYTOpYy, ICHXUKAIbIK JEH COONIYK,
(U3MKaIBIK I€H COOIYK

JAEIIPECCHA H HAPYILIEHUA IICUXHYECKOI'O
3/10POBbA Y CTYJEHTOB-ME/THKOB

AHHOTaUMA

OnblT 00y4eHHMs 3a TpaHMLEH B TEPBYIO Ouepelb
OCTaBIISIET  CTYIICHTOB, CBS3aHHBIX C MpoOieMaMu
TICUXWYECKOTO 3/I0POBBSI, TAKUX KaK JEMPECCHsi, KOTopas
OKa3bIBaCT BpPEAHOE BIMSHHE HA HX aKaJEMHUYECKYIO
ycmeBaeMocTh M o0Imiee Oiaronoiydwue. Baxusim
(hakTopoM, KOTOpBIA cIocoOCTBYeT 3TOH mpobieme,
SIBJISIETCA OTCYTCTBHE CEMEHHOM mnomowmu. Bpamm or
JIOMAITHET0 YYBCTBAa JJIsl CTYAEHTOB elle OoJblie
YXYOUIWIA ~ OTH  [poOJieMbl, J3CKajlalus  CcTpecca,
0ecroKOMCTBA U IETIPECCUH CPEIH CTYICHTOB -MEJIUKOB BO
BCEM MHUpe. OTOT aHajlu3 COCTaBJIsieT  JIaHHBIC
MEIUIMHCKHUX aKaJleMHUH U CIIOCOOHOCTEH 10 BCEMY MUPY
JUISL OLIEHKH TICHXOJOTHYECKOTO BO3JICHCTBHS Pa3IMIHBIX
(akropos Ha Medicos. Pe3ynbTaThl MOKA3BIBAOT, UTO KaK
CTYZAEHTHI U MHOCTPAHHBIC, OKA3bIBAIOT HEOIArONPHATHOE
BIMSHHE Ha CBOE IICHXMYECKOE 3/I0pOBbE H3-3a
aKaJIeMUYECKUX BBICTYINICHHH M M3-32 IIOCTOSHHOTO
CIpoca M YBIJICUCHHS MEIUNMHCKUM O00pa3oBaHHEM, UTO
MPUBOJUT K OIYTUMBIM U3MECHCHUAM 3MOHHﬁ, IIOBCACHUA
U TICUXWUYECKOTo OJIaromnoyyqus. IIpeyBenuueHHbIe
YPOBHM CTpecca, JAENpecCMd M TPEBOTM  IIMPOKO
pacIpocTpaHeHbl Cpeiy CTYACHTOB -MEIMKOB BO BPEMsI MX
9K3aMEHOB M CEMECTPOB M 3aBEPLICHUS UX IPOCKTOB B
JTAaHHBIN TIEPUOJ] BPEMEHH.

Knrouesvie cnosa.
yCIIEBaEMOCTH,
3710POBbE

JIMIICHUE CHA, CTYACHTBI-MEIUKH,
MCUXUYECKOE 3/I0pOBbe, (H3HUYECKOEe
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Introduction

Before tackling depression, we first need to understand what it really takes. When people are
depressed, they perceive the world with a negative outlook, which causes an overwhelming feeling
of sadness. There are different types of complex conditions including.

e Winter blues: Often triggered by winter and alleviated in summer.

e Chronic Depression: Diagnosed when depressive symptoms lasts for minimum two weeks.

e Long-term depression (Dysthymia): A chronic form of depression exists for at least 2 years.

e Disruptive Mood Disorder: Arising in childhood, mostly before the age group of 10.

e Severe Pre-menstrual syndrome: Depression associated with hormonal changes during the
menstrual cycle, get resolved after the completion of cycle.

e Depressive disorders due to Medical Conditions: Conditions like Parkinson’s disease or
chronic pain can lead to depressive condition, Heart disease, diabetes and neurological
disorders triggers depression.

e Irregular Menstrual Cycles & Hormones fluctuation : Irregular menstrual cycle can
exacerbate depression and anxiety in females, due to hormonal imbalances, due to this
symptom like pain, fatigue and mood swings can arise which leads difficult for students to
manage their academic and personal well being.

Common symptoms of depression comprise a lack of interest in previously enjoyable activities,
changes in appetite pattern, and weight may be gain or loss, no proper sleep or excessive sleep,
personality shifts, feeling of guilt, difficulty in concentration and making decisions, serious thoughts
like desire to end life come to their mind, physical symptoms like headaches and stomachaches
without a clear medical cause and overall diminished motivation(decreased desire in the activities
that were previously enjoyable).

Causes of depression comprise many factors:

e Genetic Factors: Individuals with a first degree are relative likely to suffer 3 times more from
depression & more likely to develop it.

e Neuro chemical Imbalances: Disturbances in serotonin and dopamine uptake and inhibition
can lead to depression states.

e Life Stressors: Chronic stress, family loss, and overwhelming challenges more likely to add
to the condition.

e Substance Abuse: Alcohol and other drugs disrupt the various chemical imbalance in brain
and can lead to depression and anxiety.

e Environmental factors: Relationship problems, prolonged stress and self isolation can
trigger depression.

Treatment options comprises of selective serotonin re uptake inhibitors (SSRIs) such as
Escitalopram (Lexa pro), Fluoxetine (Prozac), antipsychotic medications such as Haloperidol and
Thorazine, cognitive behavioural therapy (CBT), Interpersonal therapy (IPT), Psychodynamic
therapy. Social support and Family therapy (involving family members in communication) can help
to overcome from depression and mental illness.
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International medical students face unique stressors which escalate their levels of depression and
anxiety. To Students feel immense academic and social pressure as well that can be so challenging
along with culture and climate. They also face isolation from family support systems so at this point
they feel alone and need support. Making it big in a tough medical field and passing the licensing
exams are overwhelming anyway. Language obstacles make it even harder for students to
communicate and integrate effectively when they can’t understand.

To assuage these struggles, universities must foster inclusive environments that offer mental health
resources and peer support. Seasoned professionals should be there for mentoring and guiding the
newcomers, dealing with feelings of isolation, loneliness and self-doubt. Many young aspiring
doctors are driven by a deep desire to master their profession. As a result of this, they often collapse
from burnout and suffer from imposter syndrome. Nevertheless, it is important to note that despite
these obstacles, the incidence of mental health conditions such as depression and anxiety has been
steadily rising. Teaching healthcare professionals about mental health help them care for their
patients’ mental well-being as well as their own.

Methodology

From January to March 2021, a study examining the mental health of medical students was
conducted across three institutions in Uttar Pradesh, India: King George Medical University, Hind
Medical College and BRD Medical College. Approved by the Institutional Review Board (IRB), the
study utilised an online feedback form and assessment which was spread via platforms such as
WhatsApp, Facebook, Telegram and other methods like Focus groups for that those who were ready
(For in-depth insight interaction and exploration of ideas) Participants, including medical students,
they were briefed that what is purpose of this study and were provided & informed consent through
a permission form. To secure privacy, anonymity was maintained throughout this whole process.

The timing of the survey was carefully planned to bypass coinciding with ongoing or recent
exams. Participants were asked to refrain from testing for at least 25 days before and after completing
the questionnaire and participation in groups, for ensuring unbiased responses from participant, online
surveys particularly eliminates interviewer bias. Mainly two to three structured feedback forms ,
pretested on a sample of 132 students, were employed to collect data.

While last and previously completed research indicated that many medical students face
recurring episodes of depression while their training, limited studies delve into the persistence of
depression, factors influencing recovery, and the role of endurance and determination. Personality
traits are important predictors of mental health in terms of outcomes, with anxiety being negatively
related to emotional and psychological stability and positively related to levels of stress.

Medical education is a system that tends to take much away from students, and dull their coping
mechanisms. While different students experience feelings of depression, frustration, and anxiety with
unequal difficulties, we all have excess ability to be well that can get neglected through a lack of
guidance. Spending meaningful time with health-building and meaningful activities and spending
meaningful time with members while participating in health-building measures to effectively relieve
the burden and restore balance when you’re lonely. Students who have less resilience and don’t get
the help they need at the right moments can feel a lot of internal turmoil. However, a caring
community can show them ways to cope and transform their worries into fleeting troubles. As a result,
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this can boost a student’s resilience abilities through community skill strategy as well as camaraderie
and friendship.

Here, this study attempts to bridge the gap through our longitudinal cohort of the medical
students as they traverse through the mental health challenges; accentuation of critical as well as
pivotal need of early interventions that underpin resiliency coupled with fostering a supportive
academic climate.

Modelling And Analysis

The analysis shows two main components based on the study of six items(Sample collection,
Sample preparation, Calibration, Instrumentation, Data Analysis, Interpretation and Reporting )
through elemental analysis. The first component explained 48.22% of the variance, while the second
component explained 24.28%. A two-component model was considered appropriate on the basis of
principal components analysis, variance plots, and item patterns.

“Mental strain”, the first factor, had strong loadings (> 0.186) on 4 items that referred to feeling
tired, deterioration of one’s emotions, loss of interest, and being emotionally drained and depleted.
The second factor which was named “Self-Achievement * has high loadings (> 0.64) in two items
related to achievement. This study found that emotional and psychological stress was the most
common cause.

The remaining four items about emotional outbursts were subject to a more detailed and clearer
analysis. The mean response across these items was calculated as the score provided that at least 71%
of the questions are answered. To remediate lost data, data reconstruction methods were used in less
than 7% of cases to ensure bias is reduced (negligible bias). The emotional eruption scale was reliable
with a reliability coefficient called as Crohn alpha the value of which was 0.77. The greater the value
of the reliability coefficient, the better the measurement instrument.

Statistical methods like Fisher’s exact test(For small sample sizes), chi-square tests(Goodness
of fit and test for independence) and ANOVA (Analysis of variance) were used to determine
differences in epidemic trends, behavioural patterns, and mental and psychological health variables
across the three universities. Depression levels were further evaluated using linear and multivariate
covariance models, adjusting for “unresolved psychological health concerns,” defined through a
scale k/a Likert scale (Rating scale) and Responses of agreement of participants are rated according
to their agreement like 5 is given for strong agreement in scale. Semantic Differential scale (use
bipolar adjectives like good-bad & happy-sad). They were combined into a single category for clarity.

Psychological weariness was compared among student groups, with adjustments made for total
Patient Health Questionnaires -3 scores which evaluates frequency of symptoms such as (1.low rate
of interest or happiness in doing things. 2.Feeling down, state of depressed or hopeless, 3.Trouble
falling or staying asleep or sleeping too much), These 3 are taken from from first 3 items of Patient
Health Questionnaire-9. Pairwise comparisons evaluated and analysed the mean responses across
various institutions, identifying that what are key trends. Using a integrated clear-cut assessment
analysis, impact depression predictors were determined utilizing age and gender behavior (sleep,
exercise, unmet mental health needs) uninterrupted elements, and overwhelming fatigue and
cognitive depletion psychological and cognitive benchmark continuous variables.
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We tried repeating variables so that the results were reliable. Extensive analysis have been done
in using statistical analytical system. All the results must be interpreted with care.

Distribution of Respondents by Depressive Symptoms
800 782

700

600

500

400

300

Number of Respondents

221

200

100

Depressive Symptoms No Depressive Symptoms

Finding And Analysis

A recent survey among founding medical students found that 38.5% showed symptoms of
depression and 27% suffered from anxiety. Out of these students, 22.3% are depressed and anxious.
More than half of the students (50.1%) have depression and/or anxiety. This is most common for
students from Europe. Here, 45.7% of participants suffered from depression and 32.4% from anxiety.
Students of South America had a lower prevalence with 30.2% indicating depression and 18.9%
anxiety. The research shows many students are diagnosed with mental health conditions or have
suicidal thoughts, which is global in nature.
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Diagram 1. Prevalence of depressive and Diagram 2. Prevalance of Depression and
anxiety symptoms across different Anxiety in 15t Year vs 5" Year students
academic years of medical students.

(first-year n =104, fifth-year n=132)
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Conclusions

The study emphasises the substantial mental well-being challenges faced by medical trainees,
mainly those studying who are away from home, abroad or in unfamiliar environments. The study
reveals that depression, anxiety and stress are common among youths due to academic obligations
and lack of family support. Additionally, with insufficient coping mechanisms and resilience
strategies in place, any emotional and psychological strain during critical periods, such as exams or
semester and project completions, becomes harder to bear. It was revealed from the result of the
analysis that two main factor mental strain and self-achievement are playing a key role in the medical
students vicious cycle of causal factors affecting their life satisfaction. Total emotional exhaustion
and sense of accomplishment were the main parts that emerged, while the most higher was emotional
distress. The assessment approaches of the research added using Fisher’s Exact Test along with Chi-
Square and ANOVA were used which was able to provide significant trends in mental health across
a different health institutions. Students outlooks and trends can be measured by rating scales. The
study shows importance of emotional and psychological support for medical students. Universities
ought to facilitate and foster conditions conducive to mental health, followed by support and
mentorship, to lessen and eradicate toxic feelings of isolation and stress. Universities should organise
seminars and group discussions about depression. Including fitness-promoting activities like light
workouts and mindfulness has proven to be beneficial. Therefore, making mental health resources
accessible can mitigate the adverse effects of depression and anxiety which can guarantee a better
future for our healthcare service providers. Furthermore, to master the coping skills in the arduous
journey of medical education, the medical students should take part in skill development programs
like self-awareness, optimism, coping skills, emotional control, and social support-seeking.
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IMPACTS OF SLEEP HABITS AND DURATION ON ACADEMIC PERFORMANCE AND
ADAPTATION

Abstract

Sleep is a vital physiological process essential for cognitive function, emotional stability, and overall health.
This study aimed to evaluate the prevalence of stress, fatigue, and sleep disturbances among first-year medical
students at the International Medical Faculty of Osh State University and identify sleep-related behaviors
linked to anxiety and mood disorders. A cross-sectional study utilizing a structured survey was conducted
among 211 randomly selected first-year international medical students at Osh State University, with
guantitative data analyzed using Microsoft Excel and qualitative insights obtained through literature review.
The study revealed that 68.1% of students reported an average sleep duration of 6-8 hours per night, while
81.3% experienced mental health issues, 72.2% reported negative physical health impacts, and 68.9%
acknowledged a decline in academic performance due to sleep deprivation. The findings highlight a significant
prevalence of sleep deprivation among medical students, demonstrating its detrimental effects on mental and
physical health, academic performance, and overall well-being, emphasizing the urgent need for targeted

interventions to promote healthy sleep habits.

Keywords: sleep deprivation, medical students, academic performance, mental health, physical health

VHKY AJATTAPBIHBIH JKAHA Y3AKTBITBIHBIH
AKAJEMHSIBIK HATBIEKATYYIIYKKA KAHA
AJTAIITALTHATA TACCHPH

AHHOTAIIUSA

Vitiky - Oyn  TaaHem-Omnyy — QyHKUHMSUIApBIH,
SMOIMOHAJJIBIK TYPYKTYYJIYKTY JKaHa »aJlIlbl IeH COOIYK
abanblH CaKTOO YYYH 3apbll  OOJNTOH MaaHWIYy
¢usmonormsiblk - mponecc.  bynm  m3mngee  Om
MaMJIEKETTHK YHHUBEPCUTETHHUH On apanblK
MEIUIMHAIBIK  (AaKyJIbTeTHHHH  OMPHHYM  KypC
CTYAEHTTEPUHNH apachbIHIArbl CTPECC, 4apd00 KaHa yHKy
Oy3ymyymapsl kaiipuiran abaislH  0aajlooro  KaHa
TBIHUCBI3JAHYy JKaHa KOHYJ-KYH Oy3yilyynapbl MeHEH
OaiiaHbIIKaH YUKy MaMWIECUH aHBIKTOOTO
oarsiTtasirad. 2024-XbUIIBIH HOSOPBIHIA OTKOPYJITeH

Kecwnuimr  m3wiagee 211 CTYNEeHTTHH  KOOITOPY
qorynryaymn, anapaelH  68,1%mu  oprouo 6-8 caar
yKTaranelH OwnnupuinkeH. bupox 81,3% yxrabait

KaJyyJaH yJlaM ICHXHUKAJBIK JIEH COONyK KeWreinepyH,
aHBIH WYUHJE THIHUCBI3JAHYy KaHa JAEMpeCCUSHBI
TaXpblifOanamkan, ax >MH  72,2% WMMYHHUTETTHH
HayvapJallbl >KaHa OOpPYJApAbIH MOTOPKY BUIIAMJIBITBI
CBIAKTYY (HM3HKaNBIK JI€H COONYK KeHreinepyH
OwnmupuikeH. AHZAH  TeINKapel, 68,9%  okyy
JKETUIIKEHIUKTEPUHIH TOMOHIOIIYH, KOHYN OypyyHYH
KbIMBIHYBIIBIKTAPBIH ~ JKaHa  3CTee  JKOHIOMYHYH
HauapnamelH Oenrmnemked. Hauap ykToOo MeHeH
OaiiaHbpIIIKaH TOPMOHIYK nucbananc 56%
CTYJCHTTEPJM KaMThIraH, Oy ammeTUTTUH 63TepYIIYHe
J)KaHa CaJIMAaKThIH ©3T6pYYCYHO alblll KeNreH. YWKy
Oy3ynyyJiapsl KaTelIlyydyJiapAblH 84%bIHIa KEHUPH
JKaWpUIrad, OyJl KeWreiny 4edyyYHYH akTyaJiyyJyryH
OenrueiT.

Aukbly  co300p: Hayap YKTOO, MEIUK CTyAEHTTEp,
aKaIEMHSJIBIK JKETHIIKSHINK, ICUXHUKAIBIK JIEH-COOJYK,
(hU3UKATIBIK JICH-COOYK

BJIHAHUE ITPUBBIYEK H
ITPOJ]O/JDKHTE/IBHOCTH CHA HA
YCHHEBAEMOCTD U AJJAIITAITUIO

AHHOTAIUSA

CoH — D3TO JKM3HEHHO B&XKHBIM (U3HOIOTHUECKUI
nporecc, HeOOXOUMBIN JUIS MTOJIEPKAHUSI KOTHUTUBHBIX
(yHKIMIA, SMOIMOHANBHONH CTaOWIBHOCTH M 00IIero
COCTOSIHHSL ~ 37I0POBbS. ~ JTO  HCCIIEAOBaHUE  OBLIO
HalpaBJICHO Ha OIEHKY pPacIpOCTPaHEHHOCTH CTpecca,
MEepeyTOMIICHHASI W HApyIICHWH CHA CpPEeId CTYJICHTOB-
MEIUKOB MIEPBOTO Kypca MesxnyHapoHOTO
MEeAULIHCKOTO (akyiaprera OLICKOT0 TOCYAapCTBEHHOTO
YHHUBEPCUTETa M BBIIBICHUE IOBEICHMS, CBSI3aHHOTO CO
CHOM, CBSI3aHHOTO C TPEBOXHOCTBIO M PaccTpOHCTBAMU
HacTpoeHus. [lepekpecTHoe HccienoBaHue, IPOBEAECHHOE
B HOsi0pe 2024 ronma, cobpano otBeThl 211 cTyneHTOB U
mokasano, 4ro 68,1% w3 HHUX COOOIIWIM, YTO CpEHHSASA
MIPOJIOJDKUTENBEHOCT CHAa COCTaBIIsiET 6-8 4acoB B CYTKH.
Opnnako 81,3% WCHBITBIBAIN MPOOJIEMBI C TICUXHYECKUM
30POBBEM, TaKH€ KaK TpPEBOTa M JIETPECCHs, H3-3a
HEIOCHINIaHUsA, B TO Bpems Kak 72,2% cooOmmmm o
HETaTUBHBIX MOCIEACTBHUAX UI1 (DPU3UUECKOTO 370pPOBBS,
BKIIOUast ocnalbneHne WMMYHHTETAa U MOBBILICHHYIO
BOCIIPUUMYHMBOCTE K OonesusaM. Kpome toro, 68,9%

ONPOIIEHHBIX OTMETHIM CHHJKEHHE  yCIIEBA€MOCTH,
COCJIaBIIUCh HAa TPYJAHOCTH C KOHLIEHTPALUEH BHUMAHUS U
COXpaHEeHHeM maMsATH. [OpMOHalbHBIA  IucOanaHc,

CBSI3aHHBIN C IJIOXUM CHOM, 3aTpOHYI 56% CTYAECHTOB, UTO
NPUBENI0O K W3MEHEHWIO amlleTHTa M KoyiebaHWsM Beca.
Hapymenuss cHa Obutn  pacnpocTtpaHeHbl  y  84%
YYaCTHHUKOB, YTO MOJYEPKUBAET aKTyaJbHOCTh DPEIICHHS
9TOH MPOOIIEMBL.

Kniouesvie cnoea:. HenocelaHue, CTYIEHTHI-MEAUKH,
aKaJeMHyYecKas yCIIeBaeMOCTb, IICHXHYECKOE 3/10POBbE,
(husnueckoe 310pOBbE
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Introduction

Sleep is a fundamental biological necessity that plays a crucial role in maintaining physical and
mental well-being, as well as optimizing cognitive functions essential for academic success. Medical
students, due to their rigorous academic schedules and high levels of stress, often experience sleep
disturbances that can significantly impact their performance and overall health. Sleep deprivation is
a growing concern among medical students, as it is associated with increased stress levels, fatigue,
and a decline in cognitive abilities, leading to poor academic adaptation [10].

The physiological processes of sleep are complex and involve multiple stages, including non-
rapid eye movement (NREM) and rapid eye movement (REM) sleep, which are critical for memory
consolidation, learning, and emotional regulation [1, 2]. Insufficient sleep disrupts these processes,
resulting in diminished concentration, impaired decision-making, and heightened susceptibility to
mental health disorders such as anxiety and depression. Research has shown that sleep deprivation
affects not only academic performance but also physical health, increasing the risk of chronic
conditions such as hypertension, obesity, and weakened immune function.

In a recent cross-sectional study conducted in November 2024 at the International Medical
Faculty of Osh State University, findings revealed that 68.1% of first-year medical students reported
an average sleep duration of 6-8 hours per night. However, approximately 50.2% of students
experienced mental health challenges related to sleep deprivation, while 72.2% reported adverse
effects on their physical health. These statistics highlight the pressing need to address sleep-related
issues among medical students and implement strategies to promote healthier sleep habits.

Effective sleep hygiene practices, such as maintaining a consistent sleep schedule, creating a
conducive sleep environment, and managing academic workload efficiently, are vital in improving
sleep quality and academic performance. Educators and university authorities play an essential role
in raising awareness and providing resources to support students in achieving optimal sleep patterns.
Addressing sleep disturbances and promoting better sleep habits can contribute to enhanced academic
outcomes, improved well-being, and overall adaptation to the demanding medical curriculum.

This study aims to further explore the relationship between sleep habits, academic performance,
and adaptation among medical students, emphasizing the importance of sleep education and the
implementation of effective interventions to mitigate the negative consequences of sleep deprivation.

Impacts on Physical and Mental Health

Adults require approximately 7-8 hours of sleep per night to maintain optimal health. The
quality of sleep is crucial, especially for students, as inadequate sleep can significantly increase the
risk of mental health issues. Mental health encompasses an individual's overall well-being, including
their ability to realize their potential, learn effectively, and function productively. It is a fundamental
component of health that influences both personal and collective capacities to make sound decisions.
Furthermore, mental well-being is essential for personal and socio-economic development, playing a
critical role in fostering and protecting overall mental health.

Sleep-related problems, such as insomnia, have been linked to various psychiatric disorders,
including depression and anxiety. Even healthy individuals may experience symptoms of anxiety and
depression when deprived of sufficient sleep. Chronic sleep disturbances can exacerbate existing
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psychiatric conditions, making it essential to address sleep issues at an early stage to prevent
worsening mental health outcomes. Improving both the quality and quantity of sleep is key to
mitigating the severity of psychiatric disorders and promoting overall mental stability.

The heavy academic workload that students face often forces them to push themselves beyond
their limits to meet deadlines for assignments and coursework. This constant pressure can adversely
impact psychological, emotional, and cognitive functions. Inadequate sleep compromises physical
health by weakening the immune system, making it more challenging for the body to fend off illnesses
and infections. Prolonged sleep deprivation increases the risk of developing chronic conditions such
as high blood pressure, diabetes, and obesity. Furthermore, sleep deficiency can affect appetite
regulation, often leading to an increased sense of hunger, whereas adequate rest helps maintain
balanced blood sugar levels [1, 8-9]

The consequences of insufficient sleep extend beyond physical health, affecting cognitive
performance and emotional well-being. Individuals experiencing sleep deprivation may suffer from
daytime drowsiness, fatigue, irritability, difficulties with concentration, memory impairment, and an
increased susceptibility to headaches, colds, and fevers. When the brain is deprived of adequate rest,
neurons become overworked, resulting in a diminished ability to function efficiently. An active
memory state during sleep deprivation can lead to heightened subjective drowsiness, further
impairing cognitive performance and overall well-being [4].

Addressing sleep-related concerns through early detection, intervention, and adopting healthy
sleep practices is crucial for maintaining both mental and physical health. Prioritizing quality sleep
can significantly enhance an individual's ability to perform daily tasks effectively and support long-
term health outcomes [1, 2]

Hormonal Impact of Sleep Deprivation on Health

Hormonal changes due to sleep deprivation significantly impact overall health. Melatonin, a
hormone that regulates the sleep-wake cycle, is reduced with insufficient sleep, leading to disruptions
in circadian rhythms [5]. Cortisol, commonly known as the stress hormone, normally peaks in the
morning; however, sleep deprivation can cause elevated cortisol levels throughout the day, increasing
stress and anxiety. Growth hormone, which peaks during slow-wave sleep and is crucial for tissue
repair and growth, is also disrupted, affecting physical development and recovery.

Leptin and ghrelin, hormones that regulate hunger, become imbalanced due to inadequate sleep,
leading to increased appetite and potential weight gain. Low estrogen levels can contribute to sleep
disturbances, fatigue, headaches, weight gain, and mood fluctuations. Similarly, a decrease in
progesterone levels may result in anxiety, restlessness, and difficulty falling asleep.

The physical appearance of individuals suffering from sleep deprivation often reflects their
internal health struggles. Common visible effects include dark circles under the eyes, puffiness,
redness, swelling, droopy eyelids, and pale skin.

From a neurological perspective, delayed sleep midpoint, a consequence of inconsistent sleep
schedules, is associated with an increased risk of cognitive decline compared to those with an average
sleep timing. Greater sleep variability has also been linked to neurological disorders and cognitive
impairments.
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Sleep deprivation has notable effects on gastrointestinal health. It induces the production of
pro-inflammatory markers, such as cytokines, while simultaneously reducing melatonin levels. This
imbalance leads to elevated levels of pro-inflammatory cytokines and reduced anti-inflammatory
cytokines, ultimately disturbing the circadian system and contributing to inflammation.

Regarding obesity, chronic sleep deprivation is associated with excessive food intake and
weight gain. Increased ghrelin levels stimulate appetite, while altered metabolic regulation results in
impaired energy metabolism, further exacerbating weight issues.

The long-term consequences of sleep deprivation are severe. Cardiovascular health is
significantly affected, with chronic sleep restriction (5-6 hours or less per night) increasing the risk
of hypertension, elevated cholesterol levels, heart attacks, and strokes [7].

Metabolic health is also compromised, as sleep deprivation leads to increased ghrelin levels,
causing persistent hunger, and decreased leptin levels, which reduces satiety signals and contributes
to a 50% increased risk of obesity. Additionally, insulin resistance resulting from poor sleep increases
the likelihood of developing diabetes.

The digestive system suffers as well, with conditions such as irritable bowel syndrome (IBS)
and Inflammatory Bowel Disease (IBD) being exacerbated by poor sleep habits. Sleep deprivation
weakens the immune system by reducing the number of immune cells, making individuals three times
more susceptible to colds and infections.

Lastly, the skin is notably affected by chronic sleep deprivation. The increase in stress hormones
leads to damage in collagen production, a protein responsible for maintaining skin firmness and
smoothness, which can result in premature aging signs such as dark circles and wrinkles.

Addressing sleep-related issues is essential for maintaining both physical and mental well-
being, highlighting the importance of prioritizing quality sleep in daily life [1].

Correlation of sleep loss to learning capacity and academic performance

Sleep is an active, repetitive, and reversible biological process that serves multiple essential
functions, including tissue repair and growth, memory consolidation, and restorative physiological
processes. These functions take place throughout both the brain and the body. The absence of
adequate sleep can impair behavioral, physiological, and neurocognitive processes, making sleep loss
one of the most significant challenges in modern society.

Delayed sleep timing, often induced by lifestyle choices or academic pressures, disrupts
intrinsic regulatory mechanisms, including both circadian and homeostatic processes. Such
disruptions result in increased sleepiness, which negatively impacts cognitive function, emotional
regulation, behavioral responses, and ultimately academic performance. Even a short period of sleep
deprivation, such as less than a week, can lead to profound alterations in metabolic and endocrine
functions.

While the primary function of sleep is cerebral restoration, accumulating sleep debt also affects
peripheral functions, and if sleep deprivation persists chronically, it may have long-term adverse
health consequences. Reduced carbohydrate tolerance and heightened sympathetic nervous system
activity are well-recognized risk factors that contribute to the development of insulin resistance,
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increasing the likelihood of metabolic disorders. Addressing sleep deprivation through better sleep
hygiene and time management is crucial for optimizing academic performance and overall well-being

[6].

Sleep Physiology, Pathophysiology, and Sleep Hygiene

Despite sleep’s fundamental role in maintaining and enhancing both physical and mental health,
a significant number of individuals fail to achieve the recommended amount of sleep or suffer from
sleep disorders. Quality sleep contributes to improved cardiovascular function, mental well-being,
cognitive performance, memory consolidation, immune function, reproductive health, and hormonal
balance.

Sleep disorders, such as insomnia, sleep apnea, and circadian rhythm disorders, as well as
disrupted sleep resulting from lifestyle choices, environmental factors, or underlying medical
conditions, can lead to significant health risks. These conditions not only contribute to but also
exacerbate various medical and psychiatric disorders.

The most effective long-term strategy for improving sleep quality is the adoption of proper
sleep hygiene practices through behavioral and habitual modifications. Key recommendations for
enhancing sleep include obtaining 7 to 9 hours of sleep per night, maintaining a consistent sleep-wake
schedule, establishing a regular bedtime routine, engaging in regular physical activity, and
incorporating mindfulness or relaxation techniques. Additionally, avoiding stimulants and other
substances late in the day can further promote better sleep quality [7].

Implementing these sleep hygiene strategies can lead to substantial improvements in sleep
duration and quality, thereby providing numerous health benefits across multiple physiological
systems [2].

Sleep Architecture and Sleep Disorders

A good night’s sleep is defined by a rhythmic, cyclic process that alternates between three
stages of non-rapid eye movement (NREM) sleep and a fourth stage of rapid eye movement (REM)
sleep, collectively known as sleep architecture. When sleep is disrupted, individuals fail to experience
its full restorative benefits, which are essential for maintaining, repairing, and rebuilding the body.
Both sleep quantity and quality are critical in achieving these health benefits, which include enhanced
mood, cognitive performance, and overall growth and development.

Although sleep influences every bodily system, its effects are particularly profound on the
neurologic, immune, cardiovascular, and endocrine systems. Many individuals suffer from intrinsic
sleep disorders that can lead to significant morbidity and impairments in daily functioning. Sleep
disorders are commonly associated with reduced occupational performance, increased risk of motor
vehicle accidents, and heightened pain perception [2]

Insomnia, one of the most prevalent sleep disorders, is characterized by difficulties in falling
asleep, staying asleep, or both, leading to substantial daytime impairment. Addressing sleep disorders
through appropriate interventions and lifestyle modifications is crucial for improving health and well-
being.
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Impact of Complete Sleep Deprivation on Stress Response and Autonomic Function

Sleep deprivation has a profound impact on the body's stress-regulating systems and is
considered a potential underlying factor contributing to various health issues. It activates two
important stress response systems: the autonomic nervous system (ANS) and the hypothalamic-
pituitary-adrenal (HPA) axis. Sleep deprivation also disrupts the body's natural daily rhythms, which
are closely connected to the stress system. These systems help the body stay balanced and respond to
environmental challenges. Understanding how sleep loss and stress interact is important for learning
how they can lead to diseases.

The activation of the stress response system encompasses both immediate and delayed
physiological reactions. The ANS triggers rapid changes, such as an increase in heart rate (HR) and
blood pressure (BP), while the HPA axis is responsible for a delayed hormonal response, notably
characterized by elevated cortisol secretion. Alterations in ANS and cortisol responses to stress have
significant clinical implications. Reduced cardiovascular reactivity, as well as diminished cortisol
responsiveness, can have detrimental health effects and have been linked to conditions such as
obesity, depression, cardiovascular diseases, and other adverse outcomes.

Various aspects of sleep can modulate cortisol responses to acute stressors. The findings suggest
that insufficient sleep can either amplify, attenuate, or have no discernible effect on cortisol reactivity
in response to stress. These inconsistencies highlight the complexity of sleep deprivation's impact on
the body's stress adaptation mechanisms and underscore the necessity for further research to elucidate
the precise pathways involved in these responses [3].

Methodology

This study employed a mixed-method approach, incorporating both quantitative and qualitative
methods to comprehensively assess the impact of sleep habits and duration on academic performance
and adaptation among first-year international medical students at the International Medical Faculty
of Osh State University.

Study design: A cross-sectional survey was conducted in November 2024 to evaluate the
prevalence of sleep disturbances and their associations with academic performance and health
outcomes.

Sampling and participants: The study sample was randomly selected from a population of first-
year international medical students of Indian origin at the International Medical Faculty, Osh State
University. A total of 211 students voluntarily participated in the study. Random sampling was used
to minimize selection bias and ensure the representativeness of the target population.

Data collection tool: Data were collected using a structured self-administered questionnaire
consisting of 24 questions divided into two sections:

1. Demographic and sleep patterns:

Questions related to participants' age, gender, academic workload, and sleep habits (duration,
quality, bedtime routines).

2. Impact of sleep on health and academic performance:
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Items assessing mental and physical health symptoms, academic difficulties, and coping
strategies related to sleep deprivation.

The questionnaire was designed based on validated sleep assessment tools and adapted to the
context of medical students. It included both closed-ended questions for quantitative analysis and
open-ended questions to gather qualitative insights.

Data analysis: quantitative data were analyzed using Microsoft Excel sheets, where descriptive
statistics such as frequencies, percentages, and graphical representations were used to identify trends
and patterns related to sleep habits and their effects on academic performance.

Qualitative analysis was conducted by reviewing findings from previous research studies on
similar topics. Comparative analysis with existing literature was performed to contextualize the
results and provide deeper insights into the experiences of the surveyed students.

Ethical considerations:
The study adhered to ethical principles outlined by institutional guidelines. Ethical approval was
obtained from the ethics committee of the International Medical Faculty, Osh State University.
Participants were informed about the study's purpose, and informed consent was obtained before data
collection. Confidentiality and anonymity of responses were ensured throughout the research process.

Results

A total of 211 responses were collected from medical students. Among them, 68.1% reported
having an average sleep duration of 6-8 hours per night. Notably, 68.9% of students acknowledged
that sleep deprivation negatively impacted their academic performance. Moreover, 64.4% of
respondents indicated that insufficient sleep contributed to immune system-related diseases,
potentially increasing their susceptibility to infections. A significant proportion, 81.3%, suggested
that sleep deprivation adversely affects mental health, with 72.2% emphasizing its detrimental effects
on physiological well-being. In terms of physical appearance, 43% of students reported visible
changes due to inadequate sleep.

Furthermore, 56% of participants recognized that sleep deprivation disrupts hormonal balance,
impacting appetite and weight regulation. Cognitive performance was also a major concern, with 66%
attributing forgetfulness to lack of sleep. Alarmingly, 84% of students reported experiencing sleep
disorders, highlighting the widespread nature of sleep-related issues within the academic community.
Additionally, 68% of respondents identified stomach-related abnormalities as a direct consequence
of sleep deprivation, further underscoring its profound impact on overall health and well-being.
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Discussion

The findings of this study align with previous literature that underscores the critical role of sleep
in maintaining cognitive and physiological functions. Kohyama (2021) highlighted that both sleep
quantity and quality are crucial for overall well-being, emphasizing that sleep disturbances are
associated with decreased mental resilience and heightened stress levels. Baranwal et al. (2023)
further explained the physiological pathways affected by inadequate sleep, particularly its impact on
cardiovascular health and metabolic processes.

Our study findings also support the conclusions of Shafiee et al. (2024), who reported a high
prevalence of sleep disorders among medical students, attributing these disturbances to academic
stress and lifestyle factors. This study similarly found a significant relationship between sleep
deprivation and both mental and physical health deterioration.

Messa et al. (2024) explored the hormonal and autonomic consequences of sleep deprivation,
revealing that sleep loss leads to disruptions in cortisol regulation and autonomic nervous system
imbalances, which correspond with the elevated stress levels reported in our study population.
Furthermore, Curcio et al. (2006) linked sleep deprivation to impaired learning capacity and reduced
academic performance, aligning with our findings that students experiencing insufficient sleep
reported difficulties in memory consolidation and focus.

These comparisons suggest that sleep deprivation is not only a widespread issue among medical
students but also a multifaceted problem requiring interventions at multiple levels. Universities
should consider implementing structured sleep hygiene programs, incorporating educational
campaigns, and providing mental health support to mitigate the effects of sleep deprivation.

In conclusion, prioritizing sleep health is crucial for medical students, and concerted efforts
from both students and academic institutions are essential to fostering a culture that values and
supports healthy sleep practices.



OwM Ynyn XKapuvicor. Meouyuna, Ne2(4)/2024

Conclusions

Prevalence of sleep deprivation: a significant proportion of medical students experience sleep
deprivation, with 68.1% reporting sleep durations of 6-8 hours per night, which may not be sufficient
for optimal health and academic performance.

Impact on academic performance: Sleep deprivation is a major concern, with 68.9% of
students reporting its negative impact on their academic success, highlighting the need for
interventions to improve sleep habits.

Health consequences: Insufficient sleep adversely affects both mental and physical health,
with 81.3% of students experiencing mental health challenges and 72.2% reporting physiological
issues, such as weakened immunity and hormonal imbalances.

Physical appearance changes: Sleep deprivation visibly affects students, with 43% reporting
noticeable changes such as dark circles and skin fatigue, indicating its influence on overall well-
being.

Hormonal and metabolic disruptions: More than half (56%) of students acknowledged that
sleep deprivation affects hormonal balance, leading to appetite dysregulation and potential weight
gain.

Cognitive decline: Forgetfulness and concentration issues were reported by 66% of students,
emphasizing the critical role of sleep in cognitive function and learning efficiency.

Widespread sleep disorders: Alarmingly, 84% of students reported experiencing sleep-related
issues, underlining the necessity for educational institutions to address sleep hygiene among students.

Gastrointestinal effects: A considerable number of students (68%) experienced stomach-
related issues due to sleep deprivation, pointing to its systemic impact on overall health.
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HCIIOJIb30BAHUE NH®OPMAIIMOHHBIX TEXHOJIOT U B TIPENNOJABAHUU
JANCHUITVIMHBI «BUOXUMUSA» CTYAEHTAM MEXKXIAYHAPOJIHOI'O
MEJUIIUHCKOI'O ®AKYJIBTETA OIII'Y

AHHOTALUA

B coBpemeHHOM 00pa3oBarelibHOM TIpoliecce HCIOJIb30BaHue HHGpOpManuoHHbIX TexHojorui (UT) cranoBuTcs
HEOThEMJIEMOH 4acThI0 3 PEeKTUBHOTO 00y4YeHus1, 0cOOEHHO B 00acT MeguuuHcKoro oopazosanust. [Ipumenenne UT
B TIpPENoJaBaHUM AUCHMIUIMHBI «bHOXUMHS» CTyneHTaM MexIyHapoJHOro MeIuuuHCKoro ¢axynprera OmlY
CIIOCOOCTBYET 3HAUUTEIbHOMY YIYUIICHHIO KauecTBa OOy4YeHHMs, IOBBINICHUIO MOTHBAllMM CTYJEHTOB U HX
BOBJICUCHHOCTH B y4eOHBIH Ipolecc. IHTepakTUBHbIE METO/IbI, TAKUE KAK AJICKTPOHHbIE yueOHbIE MaTepHallbl, OHJIAMH-
IaTGOPMBI, BUPTYaJbHBIE JTA0OPATOPUH, a TAKXKE CHCTEMbl TECTUPOBAHUS W CHUMYJIIINH, MO3BOJITIOT CO3/1aBaTh
JVMHAMHWYHBIC ¥ HAaTMIAJHbIC ydeOHbIC CIICHApHH. DTO TOMOTAET CTYJCHTAM JIydIlle OCBANBATh CIIOXKHbBIE ONOXMMHUYECKHE
TIpoIIeCcChl, oOecreunBas nx rryoboKoe IMOHMMaHNe M Pa3BUTHE aHAJTMTHYECKUX HaBBIKOB. Kpome Toro, ucroab3oBaHue
UT B 00yueHn# npenocTaBiseT BOZMOXXHOCTh JAWCTAHIIMOHHOTO OOYyYeHHS W CAMOKOHTPOJIS, YTO OCOOEHHO Ba)XKHO B
YCIOBUSIX TJIOOANBHBIX BBI30BOB. TakuMm o00pa3oM, BHeIApeHHE HH(GOPMAIMOHHBIX TEXHOJOTHI B IpENoaaBaHHE
OMOXMMHUH cIIocOOCTBYeT Ooisiee 3(G(PEKTUBHOMY OCBOCHHMIO MaTepHana, pa3BUTHUIO KPUTHYECKOTO MBIIIICHUS Y

CTyA€HTOB W  TOJTOTOBKE
OBICTPOMEHSIOIIUMCS YCIIOBUSIM MEAMIIUHCKON TPAKTHKH.

Knwuesvie cnoea. wHDOpMALMOHHBIE

BBICOKOKBaJ'II/Iq)I/IHI/IpOBaHHBIX

TCXHOJIOI'H,

CIIeOuaJInuCTOB, CITIOCOOHBIX alallITUPOBATLCA K

Kypc oOmeid ©W KIMHHUYECKOH OHOXUMUH,

o0pazoBaTenbHOE IPOCTPAHCTBO, cepBUCH Web 2.0, 35ieKTpoHHBIE 00pa30BaTeNbHBIC PECYPCHI

OLIMYHYH 5J1 APAJIBIK ME/THITHHA
DAKY/IIBTETHHUH CTYAEHTTEPUHE
“bBHOXHMHUA” THCHUIUTHHACBIH OKYTYY/IA
MAAJIBIMAT TEXHOJIOTHA/IAPBIH KOJI/JOHYY

AHHOTALUSA

XKoropky oxyy okalmapeiHma OwimM  Oepyy IIpOLECCHH
KaKIIBIPTYy YYYH 3amaHOan MaajbIMATTBIK TEXHOJOTHSUIApAbI
KOJIOHYY MaaHwilyy. OmMVYHyH On apanblk MeauluHa
(bakyIbTeTHHHH CTyJeHTTeprHe "Broxumus" THCHHUIUIMHACHIH
OKYTyyZa HMH(OPMAalUUAIBIK  TEXHOJOTMSUIAPIbl  KOJIOHYY
CTYyACHTTEpANH OMINM alyy HpOIECCTEPUH KAKIIBIPTYyyTa YOH
caibIM KomoT. MHGOpManMsIIBIK TEXHOIOTHIIAP, OMIOHIOH 311e
3IEKTPOHIYK OKYyYy MaTepualiapsl, HHTEPaKTUBAYY
miatdopManap xaHa OHJIAHH cabakTap OMOXUMHUSHEI YHPOHYYIO
CTYyJCHTTEPANH KBI3BITYYCYH apTTBIPBIN, CAOaKTBIH CalaThIH
KoropyJiarar. By pIkManap CTylIeHTTepre 3 ajiblHua U300
KYPry3yyre, »aHpl OWIMMIOM Te3 KaObul amyyra aHa
MPaKTUKAJBIK KOHIYMASPAY OHYKTYPYYTre mapT Ty3eT. MblHIaH
THIIIKAPHI, OHNAMH IaTdopMmanap >kaHa IHATOTAYK MYTaIHM-
CTyJCHT CHCTEMalapbl CTyICHTTEpAWH cabdakKa aKTHUBIYY
KaTHIIIyyCYH KaMCBI3al, OMOXUMHS MIPEAMETHHUH TePEHAUTHH
’KaHa TaTaaJl MaceNeJIepHH TYIIYHYYTe kapaam oepet. Omonnoi
3J€, MHTEPaKTHBAYY TECTTEP, CHUMYJLILMSUIBIK Hporpammaniap
’KaHa BUPTYaJIIBIK J1a00paToOpHsIIap CTYACHTTEPre OMOXUMHUSIIBIK
peaxuusiIaps! ’kaHa MEXaHU3MIEPIH KOpYIL, anapabl TYHIYHYYTe
MYMKYHYYJIYK Oeper. MpIHAall WHHOBAIMSUIBIK — BIKManap
"Buoxumus" caOarslHBIH HATBHIIDKAIYYIYyTYH YKOTOPYJIATHIIL,
CTyACHTTEpANH OWIMM JCHIIAJIMH AapTTHIPBIN, MEIHIITHAIBIK
OwtnM Oepyy CHCTEMAChIH JKaHbI JICHIIAJITe KOTOPOT.

Aukbly co300p: WHOOPMALMSIBIK TEXHOJOTHUS, SKalIIbl JKaHa
KJIMHAKAIIBIK OMOXUMUS, Onnnm Oepyy Meiikunaury, cepsuc Web
2.0, SNIEKTPOHIYK OMIIMM pecypcTTapsl

INTEGRATION OF INFORMATION
TECHNOLOGIES IN TEACHING BIOCHEMISTRY
TO STUDENTS OF THE INTERNATIONAL
MEDICAL FACULTY AT OSHSU

Abstract

In modern education, the integration of information technology
(IT) has become essential for effective learning, particularly in
medical education. The incorporation of IT in teaching the
"Biochemistry" course to students at the International Medical
Faculty of Osh State University significantly enhances the quality
of education, boosts student motivation, and increases
engagement in the learning process. Interactive methods, such as
electronic learning materials, online platforms, virtual
laboratories, as well as testing and simulation systems, enable the
creation of dynamic and visual educational experiences. These
tools help students better understand complex biochemical
processes, fostering deep comprehension and the development of
analytical skills. Furthermore, IT in education supports distance
learning and self-assessment, which is particularly valuable in
light of global challenges. Thus, the integration of information
technology into biochemistry instruction not only facilitates more
effective learning but also promotes critical thinking in students,
ultimately contributing to the preparation of highly qualified
professionals capable of adapting to the rapidly evolving demands
of medical practice.

Keywords: information technology, general and clinical
biochemistry course, educational space, Web 2.0 services,
electronic educational resources
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BBenenune

Mex1yHapoAHOM MEIULIMHCKUM (aKyJIbTeTe Kypc OMOXMMHMU YUTACTCA CTYJCHTaM BO 2-OM
CeMeCTpe H TPEHIeCTBYEeT JBYM Oa30BbIM OWOJIOTUYECKAM JUCIMIUIMHAM — OHOJIOTHH,
MapasuTojoruss M 3Kojoruu, Omodusuka. C Hamel TOUKM 3peHus, Kypc OMOXMMMH JOJIKEH
(GopMHUpOBaTh Yy CTYJEHTOB OCHOBBI MOJIEKYJIIDHOM  JIOTUKH JKMBOTO OpraHU3Ma, COYETaTh
(GyHIyMEHTalbHbIE 3HAHUS W UX MPAKTUYECKUE MPUMEHEHHE MEIUIMHCKOM MpaKTUKE, TaK MU
BBIBEJICHHE NATOJIOTMYECKON KapTUHBI 3a00JI€BaHus.

Omuo#t w3 (yHIAEMCHTAJbHBIC IHUCIMIUIAH B IOJOrOTOBKE OYIyIIEro Bpadya SBISCTCS
ounoxumust. JaHHas Hayka OXBATHIBACT HIMPOYANIIYIO MPEAMETHYIO 00aJCTh, B KTOPYIO BXOJSAT
mo0bIe TIPOSIBIICHUSI JKU3HM Ha c€ 0a30BbIM, MOJICKYJISIPHOM  ypPOBHE, B CHCTEME BBICIIETO
MEIMIIMHCKOTO 00pa3oBaHust OHOXUMUsI (POPMHUPYIOT MPEICTABICHHE O 3aKOHOMEPHOCTSIX Pa3BUTHSI
1 GyHKIIMOHUPOBaHUs opranu3ma [1].

OOydeHne Ha OCHOBE OHJIAMH-B3aUMOJCHCTBUS MEXIy CTYIACHTOM, IIPENoJaBaTelieM U
WHTEPAKTUBHBIM HCTOYHHKOM HH(OPMAIMOHHOTO pecypca, HampuMmep BeO-calToM HiIM BeO-
CTpaHMIIEH), OTpa)XkaeT BCE MPHUCYIIHME YYECOHOMY MPOIECCY KOMIIOHEHTHI (IIEJIH, COJep KaHueE,
METO/Bl, OpraHW3alMOHHBIE (OpMBI, cpeacTBa o00ydeHHsa. OcymecTBUMBIE B YCIOBHSAX
MH()OPMAIIMOHHON CpPEeAbl MPH PeaIn3aliy BO3MOKHOCTEH MH(OPMAMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI (K KOTOPBIM OTHOCSITCS HE3aMeUIMTEbHAsh oOpaTHasi CBS3b MEXIY OOydaeMbIM H
CPE/ICTBOM OOY4YEHHsI; KOMITBIOTEpHAs BU3yalM3alusl Y4eOHOH MH(pOpPMAIK; apXUBHOE XpaHEHHE
O6ompmMXx O00BEMOB HMH(OpPMALMU, HX TMeperaya W o0pabdOTKa; aBTOMATH3alMs IPOIECCOB
BBIUMCIINTENIHON, HH(POPMAITMOHHO-TIOUCKOBOW AEATEIBHOCTH, 0OpAOOTKH pe3ybTaTOB Y4eOHOTO
nporecca. O0ydeHne, OpraHN30BaHHOE B MH(OPMAIMOHHOW cpeje, MO3BOISET (OPMHUPOBATH Y
CTYZCHTOB CaMOCTOSTEIBHOCTD B BBIITOJHEHHWN 3aJaHWM, Pa3BUBACT WX MBIIUICHUE, TBOPUYECKYIO
aKTHBHOCTH [6-8].

OpHoil W3 (yHIAMEHTaNbHBIX JAUCUUIUIMH B IOJIOTOTOBKE Oyayllero Bpaya sBISETCS
O6uoxumus. JlaHHas HayKa OXBAaTHIBACT IIMPOYANUIIYIO MPEAMETHYIO 00JIaCTh, B KOTOPYIO BXOJAUT
ar00ble TPOSIBIICHUS KU3HM Ha ee¢ 0a30BbIM, MOJICKYJSIDHBIM YpPOBHE; B CHCTEME BBICIIETO
MEIUIIMHCKOTO 00pa3oBaHus OMOXUMHS (OPMHPYET MPEICTABICHHE O 3aKOHOMEPHOCTSX Pa3BUTHUS
1 GyHKIMOHUPOBAaHMSI opraHusma [2].

Marepuaabl M1 METOABI HCCIEIOBAHUSA . B MeKTyHapOIHBIM METUIIMHCKUM (aKyJIbTETe KypC
OMOXMMHUHM YHUTAETCS CTYIEHTOM 2-M CEMECTpe M NPEIIIECTBYET JBYM JpyruM 0a30BbIM
OMOJIOTHYECKUM AMCLUUIUINHAM — OWOJIOTHH, Mapa3uTOJOTHH W 3KoJoruu, ouodusuka. C Hamen
TOYKH 3pEHUs, Kypc OMOXUMHH JODKEH (OPMHUPOBATH Y CTYJICHTOB OCHOBBI MOJICKYJIIPHOM JIOTUKA
KHBOTO, YMEHHE cOYeTaTh (yHIAMEHTAIbHbIC 3HAHHUS W HMX IMPAKTHYECKOE NMPUMEHEHHE KaK B
MOJXOJaxX K JICUCHHIO YEIOBEeKa, TAK ¥ B BBIBEACHUH MATOJOTHYECKOI KapTHHBI 3a00JIeBaHUS.

OavH W3 pacHpoOCTPaHEHHBIX MOJXOMOB K IPENOAABAHUI0 OMOXMMHHU- U3yueHHe ee 0e3
UCTOJIb30BaHUs (POPMYIIbHOTO MaTeprana. OIHAKO 3TO MPUBOIUT K MEXaHUUYECKOMY 3a3yOpHBaHUIO
CXEM IMPEBPAIICHUU U Ha3BaHUI METa0OIUTOB, YTO HE TIO3BOJISIET MOHATH JIOTHKY JaHHOU Hayku [3].
[lonmaraem, uyto (opMupoBaHHE TMPABWIBHBIX TPEACTABICHUI O OHMOXMMHUYECKHX TIpoIeccax
HEBO3MOXHO 0€3 OCHOBaHUS CTYZCHTOM, XOTS Obl B MUHIMAaJIbHOM 00bEeMe, OCHOB OMOOPTaHHYECKON
XMMHH, a TAK)K€ MUHUMAJIBHOTO Ynciia GopMyJl, peakiuii 1 MeTaboJInYeCKUX MPOLIECCOB.
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Hcnonp3oBaHne COBPEMEHHBIX HHTEPAKTHBHBIX MH()OPMAIMOHHBIX TEXHOJIOTHH MO3BOJIUT HE
TOJBKO TIOBBICUTH WHTEPEC CTYACHTOB K HM3YyYCHHH OMOXMMHUHM, HO W CYIIECTBEHHO W3MEHUTH
MO3UIHI0 OOYYalOMIMXCs, CHENaB HUX peaJbHbBIMH CYOBEKTaMH CBOETro MpOo(hecCHOHAIBHOTO
CTaHOBJICHUSL.

Jns  WCcnonb30BaHMM  MH(DOPMAIMOHHBIA  TEXHOJNOTMM B  MNPENOAABAHUM  JUCIUILINH
«broxumus» B ydeOHBIN mpomecce pa3padOTKH OTAEIBHBIX AJIEMEHTOB Y4eOHO-METOIUYECKOTO
o0ecrieueHnst Ha OCHOBE CETEBBIX CEPBHCOB ITO3BOJISIECT B ITOJTHOI Mepe pean30BaTh HHHOBAIIMOHHBIC
(hOpMBI 1 METO/IBI O0YUYEHUSI.

I[J'IH AKTUBU3aAIUU y‘~I€6HO-H03HaBaT€J'II)HOI71 NCATCIIBHOCTHU CTYI[eHTOB B paMKax 6I/IOXI/IMI/II/I
HCTOJIb30BAJIN CIEYIOMINI OHJIAH-CEPBUCHI:

- BuaeoxoctuHr YouTube -uanpumep, “To test the presence of starch in the given food sample»
- CepBHC pa3pabOTKH MEHTAILHBIX KapT mindmeister. com;

- CepBHUC 00JIAYHBIX TEXHOJIOTUH Joogle.com

- cepBUC pa3pabOTKU y4eOHO-UTPOBBIX MHTEPAKTUBHBIX TpuIitokeHui hitp://learningapps. org.

WHocTpaHHBI CTyIEHTHI CBOOOJHO BIIAAEET KOMIIBIOTEPOM, HE HCIHBITHIBAs IMpPHU 3TOM
MICUXOJIOTHYECKUX OapbepoB, XapaKTEPHBIX JAJS CTApILIETro MMOKOJEHMs, IIPU OCBOCHUU KaKUX-IHOO
HOBILIECTB YacTO HE HyXJIaeTcs B OyMaxHOM HocuTene uHpopmanuu. Kpome Toro, ankeTupoBaHue
MHOCTPAaHHBIX CTYJICHTOB IOKAa3aj0, YTO OOJBIIMHCTBO M3 HUX IMPEINOYUTAET paboTaTh UMEHHO C
MHTEPAKTUBHBIMH BUICOPOIMKAMH.

Yno6Hot u 3phEeKTHBHON TEXHUKOW BU3YaJIW3AIlMH MBIIUICHUS W aJbTEPHATHUBHOMN 3amucH
SBISIETCS  cepBUC ~ Mindmeister. com  aus  co3maHMs ~ MEHTAlIbHBIX  KapT.  JlaHHBIH
MHOTO(YHKIIMOHATLHBINA U IPOCTON B AKCIUTyaTaI[H CEPBUC MOKHO IPUMEHSATD JIJIsl TEHEPUPOBAHUS
HOBBIX HJIeH, UX (HKCallMW, aHalW3a M YNOPSAAOYMBAHUS MarepuanoB. B kypce Oumoxumuu
COCTAaBJICHHUC CTYACHTAMH MCHTAJIbHBIX KapT MOBLIIIACT IMOHUMAaHUA CII0KHOU TCMbI, HAlIpUMCEP:
“Metabolism of amino acids”.
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Puc 1. Menranbnas kapta mo teme “Metabolism of amino acids”.

Hanpumep,  ans  Meraboiau3M  aMHHOKHCIOT — SIBISIIOTCS  KIIIOYEBBIM  CJIOBA
NeKapOOKCUIMPOBAaHUE WM OTIIEIJICHHE KapOOKCHJIBbHOM Ipynmnbl ¢ 00pa3oBaHHEM OMOI€HHBIX
aMUHOB, JI€3aMUHUPOBAaHUE WIN OTLIEIUIEHNE aMUHOTPYIIIIBL.

Pacnonaratomuiicss nanee ypoBeHb HH(OPMAIMKM COCTABISIOT (PEPMEHTHI, KaTalU3UPYIOLIUe
peakiiy, CBS3aHHbIE C METa0OMM3MOM OEJKOBBIX CTPYKTYp, M HMX 3HAU€HHE B KIMHUYECKOM
nuarHoctuke. @DepMeHThl Kjacca aMHMHOTpaHc(depa3 TMpelncTaBlieHbl, HampuUMep, TaKUMHU
dbepmenTamu, Kak amaHmHamMuHOTpaHcdepasbl (AnAT). TpancamuHaza mNpUMEHSETCS IS
BBISIBIICHUS 3a00JI€BAHNI TIEUEHH, a TaK)Ke HAOIIOIEHHS TTaTOJIOTHIECKOTO COCTOSIHUS B TUHAMUKE;
acrapatatamuHoTpancdepassl (AcAT)- nmns auarHocTUKU 3a007€BaHUN CEPIACYHOW MBIIIIIHI.
ITockonbKy naHHBIE (PEPMEHTHI B KIMHUYECKOM MPAKTUKE MCIOJIB3YIOTCS 1 1 depeHIuanIbHON
JIMAarHOCTHKH O0JIe3HEH NeueHH U MUOKap/a, NTyOuHbI MOPaKEHUSI M KOHTPOJI 3((HPEKTUBHOCTH MX
JIeYeHMs], CIIe10BaTeIbHO, N300pakeHre U KOHTPOJIs 3(PEKTUBHOCTh UX JICUEHUS, CII€JOBATENIBHO,
n3o00pakeHre 3ToN MH(pOpMAIMK XapaKTepu3yeTcs elle OJHUM YpOBHEM MEHTAlbHOU KapTel. Bee
BETBU Pa3MEIIAIOTCS PABHOMEPHO HA MPUMEPHO OJIMHAKOBBIM paccTOsIHUM. KiltoueBble Cl10Ba TEMBI
YKa3bIBAIOTCS MPSIMO Ha JIMHSAX, 0TOOpaXKAIOMIMX X B3aUMOCBsI3b. CTPYKTypa KapThl ONpeAesieTcs
CJIO’KHOCTBIO M CTICIIU(UIHOCTHIO TEMBI.

B y‘{e6HOM nmponecce B KAa4C€CTBC TPCHAKCPOB U MHCTPYMCHTOB CAMOKOHTPOJISI IPHUEMJIICMbIL
HUHTCPAKTUBHBIC 3JICMCHTBI, CO3JAHHBIC TIPpHU IMOMOIINU CCPBUCA IearningaQQS. org. HHTCpaKTI/IBHHe
3alaHusA  MOKHO [JaBaTb KaK Ha ayJUTOPHBIX 3aHATHAX, TaK W IJd CaMOCTOATCIBHOIO
BHCAYJUTOPHOI'O BLIITOJIHCHHA.
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Puc. 2. O0Gyyaromuii 31eMeHT 1o TeMe « bHoOXUMHYeCKue UCCIIeTIOBaHMS KPOBHY

C nenbio pa3pabOTKH aHKET Ui OCYLIECTBICHUSI 0OPaTHOM CBSI3U MBI O0OpPaTUINCh K CEPBUCY
oOnauHbIX TexHONOrUit Google. com. oOpaTHas CBsI3b TPeOyeTCs MPEroJaBaTellto MPEKIAE BCEro s
BBISIBIICHUS 3aTPYTHEHHUN, KOTOPHIE MCIBITHIBAIOT CTYACHTHI P U3yYECHUH TUCHUIUTHHBL. AHKETY
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NpE/ICTaBICHa Ha PUC.3, MOKHO PaC3MECTHUTh B IPYIIITY B COLMATBHOM CeTH Wi pa3ocnath mo Whats
App. Hapsany ¢ Bompocam o npobiiemax, CBA3aHHBIX C M3yUYEHHEM OT/AEIbHBIX TEM, B Cilydae
CTYyZCHTaM 3aJ]aBAIMCh BONPOCH 00 UX 3aMHTEPECOBAHHOCTH BHenpeHuu texnonorun WEB 2.0 B
yueOHBIH Ipoliecc, KadyecTBE 00YUYEHUs! U OPTHU3ALUH yueOHOro mpolecca.

Biochemistry training
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Puc.3. Ankera s 06paTHO# cBsA3M B Kypce «O01eil 1 KITMHUYECKONH ONOXUMUM»

PesynbraThl U 00CYXICHHS: UTOTU IOJYYEHHBIX JAHHBIX MPOJAEMOHCTPHUPOBAIA BBICOKYIO
3aWHTEPECOBAHHOCTh CTYJIEHTOB B CEMUHAPCKUE 3aHATUSAX C aKTHBHBIMH IPUBJICUYCHHEM PECYpPCOB
cepBucoB WEB 2.0 u napopmManimoHHbIX TexXHOI0THA (puC. 4.). 95% pecnoHAEHTOB MOJIOKUTEIHHO
OLIEHWIN NPAaKTUYECKUX, 5% yKa3aau HaOOJbIINE CIOXKHOCTH NMpH paboTe ¢ MPeasIoKEHHBIMU UM
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cepBucaMH. bpla oTMedeHa CyIIECTBEHHO BO3pOCIIasl CTENEHb MOHMMaHUS TUCUMIUIMHBL 70% u
CHOCOOHOCTh YBEPEHHO OTBEUaTh Ha BOMPOCHI NMPH KOHTposie 3HaHUM 75%. 63% - yTO 4yBCTBYET
ce0si MOTUBUPOBAHHBIMH K JJAJIbHEHIIEMY U3yUEHHIO STON AUCIUTITUHBI.

Hrore:

1. JloBobHBI 1 BBl KauecTBOM MpenoiaBaHus AUCHUIUTHHBI «O01Iel U KIHHUYECKOM
OUOXUMHUW

1.2 gy 10%

ml
L= 1. 0-0%
ma
2. 1-10%
2
3. 3-30%
4, 4-40%
5. 2-20%
2. UYro, no Bamemy MHeHUI0, 1aeT Jiydlllee YCBOEHUE MaTepralla
nexkymu 10%
60%
50%
50%
0%
30%
20%
20%
10%
10%
1% 1%
0%
NpakTnueckune 3aHATMA SlabopaTtopHble pabotel  MHAMBMAYaNbHbIE Bupeomarepuantl, Pewenue 3agay
obyueHue EMIE0 NEKLHK

Puc.4. Anaimm3 nmaHHbIX 1o aHkete «OOpaTHas CBsA3b MO Kypcy «OOImell W KIMHUYECKON
OMOXUMHI

AHKETHpOBaHHE TOKA3aJ10, YTO MPU UYTECHUH JEKIUHU yKe€ HEAOCTATOYHO MPUOETaTh TONBKO K
ANEKTPOHHOM TPE3CHTAMUSIM U MYJIbTUMeAna TeXHonoruu. CreayeT akTUBHO BHEIPSTH CETEBBIC
WHTEPAKTHBHBIC TEXHOJOTHH B CaAMOCTOSTENBHYIO y4eOHYI0 padoTy CTYICHTOB JIE4eOHOTO JEeJI0
MHOCTPAHHBIX IPYIIII.

BoiBoawl: IlpenonaBanne Tem «MeTabom3M yTieBOAOB», «MeTaboIu3M JIUIHIOB» U
«DepMeHTHI - OMOKaTaIu3aTOPhl», BXOMSAIIUX B cColepkaHue y4eOHOW muciuiiuHbl «OOmen u
KIIMHAYECKOW OWMOXUMHM» PAlMOHAIBHO OCYIIECTBISATH TPH MOMOIIM HHU(POBBIX OO0YYArOIINX
pecypcoB, MPEICTaBICHHBIX Ha CepBHCce learningapps. 0rg, 3a cueT BKIOYCHUS B YUSOHBIH MPOIIece
WUTPOBBIX MOMEHTOB U MOBBIIIEHUS MOTUBAIIMH 00YYAIOIIUXCS K OCBOSHUIO MeTaboIn3Ma.
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Takum 06pazom, mpenogaBaHuK AUCUUTUTHHBI «OO1Iel U KIMHUYECKOM OMOXUMUNY» JOTKHBI
coueTaThCs TPAAULIMOHHBIE (POPMBI O0YUYEHUS 1 COBPEMEHHbBIE HHPOPMAIIIOHHBIE TEXHOJIOTHH.
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INPUMEHEHME JIJEKAPCTBEHHBIX PACTEHHUI ITPY OTPABJIEHUSIX B
PE3YJBbTATE HENNPEPBIBHOM PABOTHI 3A KOMITBIOTEPOM

AHHOTALUA

CoBpeMeHHBIE TEXHOJIOT UM, TAKHE KaK KOMIIBIOTEPHI, CMapT(OHBI U IJTAHIIECTH, CTAJTH HEOTHEMIIEMOH YacThIO
MOBCEAHEBHOW JkM3HM. OIHAKO HMX YPE3MEPHOE HCIIOJIB30BaHUE MOXKET INPUBECTH K HEraTUBHBIM
MIOCIEACTBUAM JJIsl 3/I0OPOBBS, BKIIOYas MEpPEeyTOMJICHHE, YXyALIEHWE 3PEHHUs, CHWKEHHE MMMYHHTETa U
HapyleHne paboThl HEPBHOH cHUCTEMBL. B cTaThe paccMaTpUBarOTCs OCHOBHBIE NPOOJIEMBI, CBSI3aHHBIE C
JUINTEIbHBIM IIPEOBIBAHUEM 3a MOHUTOPOM, & TAKXKE IPEAJararTcs METObl NPOQHUIAKTHKH HETaTHBHBIX
MIOCIIEAACTBUI C MCIIONIB30BAHNEM JIEKAPCTBEHHBIX pacTeHuil. OnrcaHbl MOJIE3HbIE CBOMCTBA TAKUX PAaCTEHUMH,
KaK poMallka, MsTa, 3€JICHbIM uail, KaJleHIyja, IIMIOBHMK M npyrue. lloguepkuBaercs BaKHOCTh HX
MIPUMEHEHUS TS JeTOKCUKAIMK OpraHu3Ma, CHSATHS HEPBHOTO HANPSHKEHUS M YKPEIJICHUS MMMYHHTETa. B
CTaThe JaHbl PEKOMEHJAIMH IO HCIIOJIb30BAHUIO (UTOTEpANUU Ul NOAJAEPKAHUS 340POBbS B YCIOBHUSAX

npoBoOi cpenbl.

Knrouesvie cnosa: OJICKTPOMArHuTHOC U3ITY4YCHUC,

JICKAPCTBCHHBIC PACTCHUA

¢uToTepanus, MeTOKCHKANWsA, (UTOKOMITOHEHTHI,

KOMITBIOTEPJE Y3AK YEAKBIT HIIITOOHYH
HATBIHKACBIHIA YYIAHYYA JAPBI
OCYMIYKTOPIY KOJITOHYY

AHHOTaUMA

3amaHOan TEXHOJNOTHSIIAp, MHCAJbl, KOMIIBIOTEpIIED,
cMapT(OHIOP JKaHA IIAHIIETTEP, KYHYMAYK JKaIIOOHYH
)XbIparsic OenyryHe aiianabl. Bupok, amapas! ambikda
KOJIIOHYY JEH COOJyKKa TepC TaaCUpUH THITH3HI,
4apuoo, KOpPYYHYH  Hauapiaimel, HMMYHHTETTUH
TOMOHJIOIY JKaHa HEpPB CHUCTEMACHIHBIH Oy3yiyury
CBIIKTYY KOWIeHepre ajbll KeJIWIIM MYMKYH. Byn
MakajgaJa MOHHTOPAYH  ajJblHAa y3aKk  yOakbIT
OTypYyHYH HETHM3IH KOWIe#nepy Kapablll, anapIblH
NJBIH ajlyy BIKMaJapbl KaTapbl Japbl ©CYMAYKTOpAY
KOJIZIOHYY CyHyIuTanar. Pomarka, »xas0bI3, )KalIbll yai,
KaJIeH/yJla, NTMYPYH/AYH >aHa Oalllka eCyMAyKTepAyH
nmalganyy ~— KacHeTTepu  CYPOTTeleT. AnapnsiH
OpPTraHM3MIM JETOKCHUKAIMAI00, HEPB YbIHAIYYCYH
OacaHmaTyy JkaHa WMMYHHTETTH OeKeMIee YUYH
MaaHWIYYJyry Oaca OenrmieHeT. Makanaga CaHapHIl
4elpe1® NIeH COOIYKTY CaKTOO YUYH (HUTOTEpalHsSHBI
KOJJIOHYY O0IOHYA CYHyIITap OepuiieT.

AuKkbly  €0300p:  DIEKTPOMAarHUTTUK  HypJaHyy,
(urorepamnus, JETOKCHKALHS, GUTOKOMIIOHEHTTED, Napbl
OCYMAYKTOD

THE USE OF MEDICINAL PLANTS FOR
POISONING CAUSED BY PROLONGED
COMPUTER WORK

Abstract

Modern technologies, such as computers, smartphones, and
tablets, have become an integral part of everyday life.
However, their excessive use can lead to negative health
consequences, including fatigue, vision impairment,
weakened immunity, and nervous system disorders. This
article explores the main problems associated with
prolonged screen exposure and suggests preventive
methods using medicinal plants. The beneficial properties
of plants such as chamomile, mint, green tea, calendula,
rosehip, and others are described. The importance of their
use for detoxification, stress relief, and immune system
support is emphasized. The article provides
recommendations on the use of phytotherapy to maintain
health in a digital environment.

Keywords: electromagnetic radiation, phytotherapy,
detoxification, phytocomponents, medicinal plants
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Beenenue

CoBpeMeHHBIN MUP HEBO3MOKHO MPEACTaBUTH O€3 KOMIBIOTEPOB, CMAPT(HOHOB, TIIAHIIETOB U
JPYTUX TaJKeTOB. DTU YCTPOICTBA MPOYHO BOLUIM B MOBCEAHEBHYIO KU3Hb, UCIOJIb3Ys] HABBIKU B
pabote, yuebe, oOieHnn 1 pa3BieueHusx. CKka30uHbIii MOHUTOP MAHHUT K ceOe JeTeil U B3POCIbIX.
MynbThuUabMBbl, UTPHl 1€TH OYKBAJIbHO MO3HAIOT MHUp 4epe3 MoHUTOp. He moryTt oGoiituch 6e3
KOMIIbIOTEpA CTYICHTHI M IIKOJbHHUKH, TaK KaK KOMIIbIOTEp KJaze3b uHpopMaruu [7]. Mbl xK1BeM B
Mupe HH(HOPMAIIUU U BEIHYKICHBI 0OJIbIIIee BPEMEHH MTPOBOAUTH 32 MOHUTOPOM. OTHAKO, HECMOTPS
Ha MHOKECTBO MPEUMYLIECTB, YPE3ZMEPHOE UCIOJIBb30BAHUE TEXHOJIOTUI MOKET OKa3aTh HETAaTUBHOE
BIIUSTHUE Ha 370pOBbE UeJOBeKa. J[nurenpHOe mNpeObIBaHWE 3a SKPAHOM MOXKET IMPUBECTH K
pa3IMYHBIM HApyILIECHUSM B OpraHU3Me, BKIIFOYasi OTPABJIECHUE BCIEACTBHE HAKOIUICHUS TOKCHHOB,
MIePCHATNPSKCHIE HEPBHOUM CHCTEMBI, TOJIOBHBIC 00JIH, YXYAIICHHE Pa0OThI JKEITYI0YHO-KHIIIEIHOTO
TpakTa 1 o0Illee CHUKEHUE UMMYHHUTETA.

PaccMoTpuM OCHOBHBIE ACTIEKTHI TAKUX MOCIEACTBUIM.

IHocneacTBust M NpUMEHEHHE JEKAPCTBEHHBIX PACTEHUH

Co MmIKOJIBHOW CKaMbH HaM HM3BECTHO, YTO BCE MPUOOPHI HCIOJIB3YIOUIUE 3JIEKTPHUUYECTBO
TEHEPUPYIOT D3JEKTPOMArHUTHOE M3JIy4YEHHE. OJIEKTPOMAarHUTHOE U3JIyYEHHE OTPULATEIBHO
JEHCTBYET Ha CEpAECYHOCOCYIUCTYI0 CHUCTEMY, Ha 3pEHHE, Ha HEPBHYIO CHCTEMY, CHUXKAET
MMMYHHTET, a TaKXKe MPUBOJIUT aHOMaIUAM Iipu 6epemeHHocTu. [loTeps nHpopmaimu, octaHOBKa
UTPbl OYEHb OOJBHO JNEHCTBYET Ha MCUXMKY JIeTell, KoTopas el He yCTONYMBa, YTO MPUBOJIUT K
MICUXUYECKOMY PaCCTPOMCTBY.

B unTepHere oueHb MHOTO MH(GOPMALIUH 10 TOBOAY KaK HEOOXOAMMO OPraHU30BaTh paboTy 3a
KOMITBIOTEPOM, HO OYEHb Majio MH(popMaIuil Mo npopuiakTUKu OTpUIaTeNbHbIX Bo3aelicTBuil UT
Ha OpraHu3M 4YesioBeKa. /[[1s CHMKEeHMsI OTpULIATEeNIbHBIX JEHCTBUA U BOCCTAHOBIICHUIO OpraHu3Ma
HE JIOCTAaTOYHO MPUMEHEHHUE 3alIUTHHIX dPAHOB, PU3NYECKUX yIpakxHEeHUH. Heo0xoaumMo CHATh 3TH
BO3JICCTBHS Ha opraHu3M. Jlanee Mbl cobpanu Mepbl TPOMUIAKTUKY IO CHUKEHHUIO BO3JICUCTBUN
raJKETOB Ha OPraHU3M 4YeJIOBEKA C MCIOJb30BAaHUE OUEHBb JOCTYIMHBIX JEKAPCTBEHHBIX PACTEHHM.
[IpumeHeHne 3TUX pacTEeHUM MOTYT IOMOYb CHSTh HETATUBHBIE CHMIITOMBI WJIM NPEAOTBPATUTH
HETaTUBHOE BIUSHHE 3JICKTPOMATHUTHBIX U3ITyUYSeHUN U CIIOCOOCTBOBATH 03/10POBJICHUIO OPTraHU3MA.

[Ipuponusie  GUTOKOMIOHEHTHI  00NAJAlOT  JIETOKCUKALMOHHBIMU, CEIATUBHBIMU H
OOIICYKPEIUISIOIMMHI ~ cBOMCTBaMU. PaccMoTpum  Hambosnee 3¢ QEeKTUBHBIC JIEKapCTBEHHBIE
pacTeHus, KOTOpble MOIYT IOMOYb IpPH OTPABJICHMSX, BBI3BAHHBIX JJIUTENIBbHON palboTON 3a
KOMITBIOTEPOM.

1. Pomamka ante4yHas

PoMaikoBsIi 4aii 0Ka3pIBa€T MATKOE MPOTUBOBOCHIAIIMTENIBHOE U YCIIOKaUBAOLIEE JEHCTBUE,
MIOMOTaeT MPH T'OJIOBHBIX 005X, BEI3BAHHBIX NEPEHANPSHKCHUEM, a TaKXKe yIydllaeT MUIleBapeHue,
npeaoTBpamias aucoakrepuos [1].

2. 3enénblii yai

Coaep>XUT MOIIHbIE AHTUOKCUAAHTBI — KATEXUHBI, KOTOPBIE TIOMOTAa0T OPTraHu3My BBIBOJHMTH
TOKCUHBI U YMEHBIIAIOT OKUCIHUTEIbHBINA cTpecc. Takke yiydlnaeT OOMEH BEIIECTB M TOBBIIIAET
TOHYC Opranusma [2].

3. MsTa nepevyHasi

MsTHBINM 4Yali WM HACTOM MOMOTAaeT CHATh TOJOBHYIO OOJb, YIydIllaeT KOHIICHTPAIWIO U
CHIDKAEeT YPOBEHb TPEBOXKHOCTH. OH TaKXkKe CIIOCOOCTBYET HOPMAaJH3aIlMH PAOOTHI KeEITyTI0YHO-
KHIIIEYHOTO TpakTa [3].

4. OnyBaHYHK JIeKAPCTBEHHbIN
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Kopenb omyBaH4mMKa CTUMYyNHUPYET pabOTy MEYEHH U CIIOCOOCTBYET BHIBEJACHHUIO TOKCHHOB.
Takxe OH MOMOraeT NpU HApYLICHUAX MUILEBAPEHMS, BBI3BAHHBIX CTPECCOM M MaJIONOJBHKHBIM
o0pasom xu3Hu [4].

5. 3Bepo0oii npoaAbIPSIBJIEHHBI

N3BecTeH CBOMMH aJanTOrE€HHBIMA M AHTUACIPECCUBHBIMU CBOMCTBaMU. Yall WM HacTOU
3BE€pO0O0si TOMOTAET CHPABUTHCS C HEPBHBIM TMEpPEHANPSHKCHUEM, YIIydlllaeT HACTpOEHUE U
HOpMaJIU3yeT CoH [5].

6. UmOupn

Kopenb umOups yiydiiaer KpoBooOpalieHe, criocoOCTBYET BbIBEICHUIO IIJTAKOB U TOKCUHOB,
a TakKe MOMOTraeT MpH TOLIHOTE, KOTOpask MOXKET BOSHUKHYTH NMPHU MPOAOHKUTEIBHONW padboTe 3a
KOMITbIOTEpOM [2].

CoBpeMEHHbIE pealud TaKOBbI, YTO 3HAYMTEJIbHYIO YacTh BPEMEHU B TEUEHUE CYTOK MBI
IPOBOJIMM 32 MOHUTOPOM KOMITBIOTEpA JINOO C TaHKETaMHU.

B coBpeMeHHOM MUpe TOMOXO3SHKHU, KEHIIUHBI CUASIINE HA OECCOMEpKaHUU IO YXOIy 3a
pebenkoM BeayT oHsaliH OusHec ucnonb3yst UT texnonoruu. OnHAKO UIUTEIHFHOE HCIIOIB30BAHKE
KOMITBIOTEPOB M TaJKETOB MOKET MPUBECTU K YCTAJOCTH U HAINPSDKEHHUIO TJia3, KOTOpble MHAYe
Ha3bIBAIOT CHHAPOM KOMIBIOTEPHOTO 3peHus. Takoil 00pa3 mU3HHU, KOHEYHO e, CKa3bIBAETCs Ha
HalIeM 3pEHHUH, KOTOPOE MOCTEIEHHO HAaYMHAET yXyAUaTbCsA. BIM30pyKOCTBIO B TOW WJIM WHOU
CTENEHU CETOJIHA CTPAJacT KaXKIbli TpeTud xuteiab B Mupe. CTaTUCTHKA MOITBEPXKAACT, UTO
KOJIMYECTBO OJIM30PYKHUX JIIOJAEH C TUIOXUM 3PEHHEM TOJBKO YBEIWYUBACTCS C KaXIbIM
rogom. duTorepanus MpeIaracT P CPEICTB ISl OOJIETYCHUS ITHUX CHMIITOMOB. PaccMoTpum
HEKOTOPBIC U3 HUX, a TAKXKE UX MPOTUBOMOKA3AHUS IS JIETEH U KOPMSIIINX KEHIIHH.

1. Pomamka

Ceoticmea: Pomaiiika 0651a1a€T MPOTHBOBOCTIAJIUTEILHBIMU U YCTIOKAaNBAIOIIUMH CBOHCTBAMH,
IIOMOTAET CHATH Pa3/IpaKCHUE U yCTAIOCTb IJ1a3.

Ilpumenenue: HacTtoli pomamiku HCIONB3yeTCs 1T KOMIpeccoB Ha Tiasa. J[ms sroro 1-2
YalHbIC JIOKKH CYyXHMX I[BETKOB 3aJIMBAIOT CTAKAHOM KHIATKa, HacTtauBaroT 10-15 MuHyT, 3aTem
npouexuBaoT. CMOUYEHHbIE B HACTOE BaTHBIC JIMCKHM HAaKJIaJAbIBAIOT Ha 3aKpbiThbie Beku Ha 10-15
MHHYT.

Ilpomuseonokasanus: Pomaiika cuutaetcst 6€30MacHOM A JeTe M KOPMSIILIUX KSHIIUH MPH
Hapy>XHOM MNpuMeHeHHH. OJHAKO BO3MOXHBI aJNIEPrHUYECKUE PEaKUUU NpPU HHAUBUAYAJIbHOMN
HETEPEHOCUMOCTH.

2. Ouanka

Ceoticmea: OuaHKa UCIIOJB3YETCS JUIsl YCTPAHEHUS CYXOCTH M pa3fpa)X€HUs I1a3, IOMOTaeT
MIPH YCTAJIOCTH TJI1a3 MOCE JUTUTEIHHONU PabOThl 32 KOMIIBIOTEPOM.

Ilpumenenue: HacToil 04aHKU TOTOBAT CIEAYIOUIMM 00pa3oM: | "aifHyIo JIOKKY CyXOH TpaBbl
3aJIMBAIOT CTaKaHOM KHWIIITKA, HacTtauBaroT 10-15 munyT, 3aTeM mnpornexuBatoT. Hactoih MoxkHO
WCIIO0Bb30BATh VISl IPOMBIBAHUS TJ1a3 WU KOMIIPECCOB.

Ilpomusonokazanus: JJaHHBIX O MPOTHUBOMOKA3AHUIX NJIsl JE€TEH W KOPMAIIUX KEHIIUH TPU
Hapy>KHOM MPUMEHEHUH OYaHKH HEIOCTATOYHO. PeKOMeHIyeTCs MPOKOHCYIHbTUPOBATHCS C BpauoOM
nepe;] UCrob3oBanueM [6].

3. YepHuka

Ceoticmea: YepHHKa COACPKUT aHTOIMAHBI, KOTOPbIE CIIOCOOCTBYIOT YIyUIIECHUIO 3pEHUS U
CHWIKEHUIO YCTaJOCTH IJIa3.

Ipumenenue: Tlobern 4epHUKU UCTIOIB3YIOTCS B COCTaBe (PUTOYAEB [ YIYUIICHUS 3pEHUS U
CHSTHA YCTAJOCTH IJIa3.
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Ilpomuseonokasanus: YTOTpeOJIeHHE YEPHUKH B YMEPEHHBIX KOJIMYECTBAX CUUTACTCS
0€30MacHbIM JJIs IeTel W KOPMSIIMX KeHIMUH. OHAKO P HAIWYUH aJJIEPTUU HA ATOJIbI CIETYeT
n30erath ee ynoTpeOIeHHUs.

IIunoBuuk (Rosa canina)

Cesoticmea: Conepxut ButaMuH C, KOTOPBIA CIOCOOCTBYET YKPEIUICHHIO COCYIOB TJa3 H
yIIy4IIaeT akkOMOAAIHIO.

Ilpumenenue: HaCTOMN MIUMOBHUKA (2 CT. JIOKKH).

Pexomenoayus:He 3noymnotpebmsate (He Oosee 1-2 wamek Hactos B JeHb). llocnie
yHOTpeOIeHHs TOJIOCKATh POT BOJOIA.

UpesmepHoe noTpebiaeHe HHPOPMAITUH U TOCTOSTHHAS MHOT033Ja9HOCTh IIPH HCIIOTH30BAHIH
KOMIIBIOTCPOB M TA/PKETOB MOI'YT OKa3bIBaTb HETAaTUBHOC BJIMAHWC HAa KOTHUTUBHBIC q)YHKIII/II/I
YeJloBeKa. DTU U3MEHEHHS] 0OCOOEHHO BayKHBI B YCIIOBUSX MEpPErpy3ku HHPOpMAIMK, KOraa MO3T HE
ymeeT 3¢ deKTHBHO 00padaThiBaTh nepeaady naHHBIX. OCHOBHBIE KOTHUTHBHBIE TTOCIEACTBUUS 3TO
CHWXXCHHUEC BHUMAaHUs, TPCBOXKHOCTb, UMITYJIbCUBHOCTb U 6€CCOHI/IHa. I[J'IH CHHIXCHUA TPCBOXHOCTH
U HEPBHOT'O HANIPSKEHUs, IpU OECCOHMIE M TMOBBILICHUS MMMYHHUTETa IpeJlaraeM cCleAyloline
JIeKapCTBEHHbIE PACTEHHUSL.

Kanennyna nexkapcrBennasi (Calendula officinalis)

Cesouicmea: CocyJOyKpEeIUISIIONIee YIy4IlaeT 3JaCTUYHOCTh KaluuIApOB, MOJIe3Ha AJIS IJ1a3 U
CepAEYHO-COCYIUCTON CUCTEMBL. Y CIIOKANBalOIIee — CHUXKAET CTPecC, IOMOraeT Ipyu OECCOHHMIIE
U HEPBHOM HanpspkeHnd. MUMMyHoOMoOay IupyoLee — yKperisieT UMMYHUTET, TOMOraeT 00poThCs ¢
BupycaMu u Oakrepusmu. OOnagaeT NPOTHBOBOCHAIUTENBHBIMA CBOWCTBAMH, YMEHBIIIAET
pa3apakxeHue rias.

Ilpumenenue: HACTON KaleHIYJbl UCIIONb3YITE AJIS MPOMBIBAHUS TJ1a3.

B ycnoBusix coBpeMEHHOT'0 TEXHOJOTHYECKOTO Mporpecca JAETH Bce OOblle MHTEPECYIOTCS
KOMITBIOTEpaMU U MOOWJILHBIMH WTPaMH, TPOBOJS MHOTO BPEMEHHU C TajpKeTaMu, YTO OKa3bIBaeT
HETaTUBHOE BJIMSHUE HA MX pacTyuui opraHusM. [IoMuMo yxe yNOMSHYTBIX PacTe€HHM, MOMXHO
MPEITIOKUTh UCIIONB30BaTh CIEAYIONINE JICUeOHbIE PACTEHHUS, KOTOPhIEe HE TOJIHKO HE OKa3hIBAIOT
OTPULIATETILHOTO BO3JCUCTBUS Ha JETCKUM OpraHu3M, HO W IOMOTAIOT CHU3HUTH HETaTUBHBIC
MOCJIEICTBUS MCIIOJIb30BAHUS T'a/I)KETOB.

1. KanenayJ/ia (HOrOTKH)

Kanenayna ocoOeHHO mosie3Ha /i JeTel, TaKk Kak IOMOraeT OUUILEHUIO OPraHu3Ma, CHUKAET
yCTaJIOCTh IJ1a3 M 001ajaeT NpOTHUBOBOCHAIMTENbHBIM 3(dexTtom. WMneanbHa npu 3pUTEILHOM
YTOMJICHUH OT JUTHTEIbHBIX KOMITBIOTEPHBIX Urp [3].

2. HIunoBHUK

Yaii wnm HAcTOM mMMNoBHUKA OoraT BUTaMHHOM C, YKpeIUisieT MMMYHHTET M IOMOTaeT
OOpOTBCS CO CTPECCOM, BBI3BAHHBIM JIUTENBHBIM HCIIOJIb30BaHUEM KomImbioTepa. OcoOeHHO
noJie3eH st aereit [4].

3. J1aBanaa

JlaBaHIOBBIM 4Yall YCIIOKaMBAaeT HEPBHYIO CHUCTEMY M yiaydllaeT COH y nered. Ilomoraer
CHHM3HTbH BO30YXIEHHOE COCTOSHUE MOCIIE KOMITBIOTEPHBIX UTp [5].

Kak npuMeHATH JleKapcTBeHHbIe PACTEHHS
PacTenust MOXKHO HCTIOJTB30BaTh B BUJIC:
e HacroeB u vaeB (pomaiiika, MsTa, 3Bepo00¥, SXHUHAIIEs, IIUTTOBHUK, JTaBaH/1a, KaJICH/Iy1a);

e OtBapoB (oayBaHYHK, UMOUDH);
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e Jlo0GaBok k muuie (3enEHBINA Yail, KOpeHb UMOUPS).
Jnis MOCTHKEHUS MaKCHUMalbHOTO 3¢ ¢eKTa BaXHO COONIOIATh PEryIsIpHOCTh TpUeMa |
YUUTBIBATh UHMBHIY AJIbHBIE OCOOCHHOCTH OpraHu3Ma.

3akio4eHue

B coBpeMeHHOM MHUpEe TEXHOJOTHH 3aHMMAIOT 3HAYMTEIHFHOE MECTO B JKHU3HH JIIOACH, YTO
HEen30e)KHO CKa3bIBACTCS HA X 370pOBbE. Upe3MepHOE MCIIOIb30BaHHE KOMIBIOTEPOB U Ta/KETOB
NPUBOJUT K pa3WYHBIM HApYyIICHUSM, BKIOYAs yXYIIICHHE 3PEHUS, MCHXO0IMOLMOHAIBHBIC
paccTpoiicTBa, MpoOIeMBbl C HIIEBAPEHUEM U CHIDKCHHEM UMMYHUTeTa. PUTOoTEpanus npeaiaract
HaTypaJbHbIE ¥ JOCTYIHBIE METOABI NPO(WIAKTUKH M BOCCTAHOBJICHUS OpTaHM3Ma IIOCTe
BO3JICHCTBUS JJIEKTPOHHBIX YCTPOHCTB. JleKkapCTBEHHBIE pacTeHMs, TaKMe KaK pOMallka, MsTa,
3Bepo00ii, MIMNOBHUK, KaJICHIyJIa U JIaBaH/a, IOMOTAIOT YMEHBIIUTh CTPECC, CHATH yCTAIOCTh IJ1a3
U YKpenuTh UMMYHHUTET. VX MpaBHIbHOE U PEryJsipHOE NPUMEHEHHE CIOCOOCTBYET CHUKECHHUIO
HETaTUBHOTO BJMSHUS Ta[KETOB M TOAJCPKAHUIO 3J0pOBbs. VICHOIb30BaHME MPUPOIHBIX
(DUTOKOMIIOHEHTOB B TIOBCEHEBHOH JKM3HM MOXET CTaTh BAXXHBIM IIaroM K COXPAaHEHHUIO
OJaronoy4us B yCJIOBUAX HU(PPOBOTO BEKA.

Jlureparypa

1. bopucosa, . A. "JlekapcTBeHHblEe pacTeHUs M uX npumeHenue". - M.: M3narenbcTtBo
"Memununa', 2018.

2. Kopcys, B. ®@. "®utorepanus: Hayka u npaktuka'. - CI16.: [Turep, 2020.

3. JloceBa, H. A. "®uronpenaparsl B coBpeMeHHoi Menunune". - ExarepunOypr: YpO PAH,
2017.

4. VYpaposa, JI. B. "JlekapcTBeHHbIE TpaBhl B foMalHel anTeuke". - MuHck: Xapsect, 2019.

5. OuneiinukoB, C. H. "®urorepanus npu crpeccax M HEPBHBIX meperpyskax”. - M.: Beue,
20216.

6. IlerpameBny A.A. Cpexacrtsa Juist TeueHHATIIA3. JIekapcTBEHHBIE TPABHI: MOJIE3HBIE CBOWCTBA
IS 3peHUs, CTaThs, 2022.

7. Menuko-conuaabHas 3HAYMMOCTH 3JI0POBOTO 00pasa KHU3HH Ui (POPMHUPOBAHUS 3IOPOBbS
crynentoB/ T. M. Mamaes, ®@. @. Myiinunos, P. I'. I'aitnazapoBa, b. C. Apun6aes // BectHuk
Omickoro rocyaapctBeHHoro yHuBepcutera. — 2023. — Ne 1. — C. 7-14. - DOI
10.52754/16948610_2023 1_1. - EDN QKCGGP.



ol MAMJIEKETTUK YHUBEPCUTETHHHH KAPYbICbl. MEJULIUHA

BECTHHK OLICKOI'O 'OCYAAPCTBEHHOI'O YHUBEPCHUTETA. MEJIMLIMHA

JOURNAL OF OSH STATE UNIVERSITY. MEDICINE

e-ISSN: 1694-8831
Ne2(4)/2024, 40-46

VIK:
DOI: 10.52754/16948831 2024 2(4)_6

BRONCHIAL ASTHMA IN CHILDREN: A CALL FOR ACTION IN DEVELOPING
COUNTRIES

BAJITAPIATBI BPOHXUAJIBIK ACTMA: OHYT'YII KEJIE )KATKAH ©JIKOJIOP10
APAKETKE YAKBIPYY

BPOHXMAJIbBHAS ACTMA V JIETEN: [TIPU3bIB K JEMCTBUAM B PA3SBUBAIOIINXCS
CTPAHAX

Omorova Aizhan Nurlanovna
Omoposa Atisican Hypaanogna
Omoposa Avixican Hypranosna

Senior Lecturer, Osh State University
yayk okymyyuy, Ouwi mamiekemmux yHueepcumemu
cmapuwiuii npenodasamens, OQUICKULL 20Cy0apcmeeHHblll YHUGEPCUMEm
a.bekeshovaa.n@gmail.com
ORCID: 0000-0002-0775-6738

Osmonova Gulnaz Zhenishbaevna
Ocmonosa I yivnas Kenuwibaesna
Ocmonosa 'yanasz Keyuwbaesna

Senior Lecturer, Osh State University
yayk oxkymyyuy, Owi Mamiekemmux yHueepcumemu
cmapwiuti npenodasameinv, OUICKUTL 20CY0aPCMBEHHbLIL YHUGepCUmen

Mohd Faizan Siddiqui
Moxo @arvizan Cuoouxu
Moxo Daizan Cuoouxu

Lecturer, Osh State University
oxymyyuy, Ow Mamiekemmux yHugepcumemu
npenooasamenv, OUICKUTL 20CY0apCmMEeHHbLIL YHUGepcument
Fzn.imf@gmail.com
ORCID: 0000-0001-6634-076X

Md Azhar Shadab
Mo Aosicap lllaoadb
Mo Aoxcap lllaoab

Student, Osh State University
cmydenm, Out MaMAEKemmuK YHUgepCumemu
cmyoenm, QuICKUll 20CyO0apCmMEeH bl YHUSEPCUMem
azharshadab123@gmail.com



https://doi.org/10.52754/16948831_2024_2(4)_6
mailto:a.bekeshovaa.n@gmail.com
mailto:Fzn.imf@gmail.com
mailto:azharshadab123@gmail.com

OwM Yuyn XKapuvicol. Meouyuna, Ne2(4)/2024

BRONCHIAL ASTHMA IN CHILDREN: A CALL FOR ACTION IN DEVELOPING
COUNTRIES

Abstract

In underdeveloped nations where low resources and poor healthcare infrastructure impede accurate diagnosis
and therapy, bronchial asthma in children is a significant public health issue. Children's health and quality of
life are seriously threatened by this disorder, which is marked by coughing, dyspnea, and repeated wheezing,
particularly when combined with environmental elements such pollution and poor air quality. Targeted
treatments are desperately needed, as early childhood onset and a high frequency in socioeconomically poor
areas highlight. Emphasizing the requirement of easily available diagnostic equipment, better treatment
choices, and community education, this analysis exposes the crucial deficiencies in asthma therapy in poor
countries. Reducing the burden of childhood asthma and enhancing the outcomes for impacted children depend

on more investment in healthcare and greater emphasis on asthma-specific public health projects.

Keywords: bronchial asthma, developing countries,
asthma, asthma diagnosis

healthcare access, environmental triggers, childhood

BAJIJAPJATI'BI EPOHXHAIBIK ACTMA: OHYT'YII
KEJIE 2KATKAH OJIKOJIOP/]0 APAKETKE
YAKBIPYY

AHHOTALIMA

TemeHn pecypcrap jkaHa Hauap CajJaMaTTBIKTBI CaKTOO
UHQPPACTPYKTYpPACHI TaK JUATHO3 KOIOYTa JKaHa JapbUIOOTO
TOCKOOJI OOJITOH Hayap ©HYKKeH eJIKeJepae OangapablH
OpOHXMANIBIK  acTMachl  KOOMIYK  CaJaMaTTBIKTHI
CaKTOOHYH OJNYTTYyy Kelreity Oomym cananar. banmgapaea
IeH COOJyTYHa JXaHa JKaIloo camaTelHAa Oyl Oy3ynyy
ONYTTYy KOPKYHYY KEITHPET, all KOTONYY, IeM alyycy
’KaHa Kalpa-Kailpa bILIKbIPYY MEHEH MYHO316JI6T, 63re4e
aiinaHa-4eipeHyH OyJIraHbBIIIbI )KaHa a0aHBIH CAITaThIHBIH
HayapAbITbl MEHEH aiKkanblikaHia. bammapasiH 3pre
6alIlTaJ'lbILLIbI JKaHa cConuaJIIbIK-OKOHOMUKAJIBIK YKAaKTaH
)Kakplp ~ aifiMakTapiia  JKOrOpKy  OKBIIITHITBI  Oaca
OenruiIereH/eH, MakcaTTyy napbuioo abaan 3apbul. OHOM
KETKUIHKTYY JTUATHOCTUKAIBIK KOy ymapsl,
IapbUIOOHY JKAKIIBIPAaK TAaHIOOHY YKaHa KOOMYYIYKTYH
OWJIMMHFH Tajial KbUITaH OyJl TalIo0 YKaKbIP OJIKeNIepae
acTMa TEpammsACHIHIATHI MAAHWIYY KEeMUIITHKTEPAH
adplKKa 9YpITapaT. bammap acTMAachIHBIH KYT'YH a3alTyy
KaHa KkaObIpkaran Oammap Y4YYH  HaThIHKaJIapabl
KaKIIBIPTYy  CallaMaTTBIKTBI ~ CAakToOOro  KeOypeek
MHBECTHUIHS CATyyJaH JKaHa acTMa MEHEH OailflaHBIIIKaH
KOOMJIIYK  CaJaMaTTBIKTBI ~ CaKTOO  JI0J000pJIOpyHa
K00YpOeK 0achiM KaCOOI0H KO3 KapaHIbl.

Aukoly co300p: OPOHXNAIIBIK aCTMa, OHYTYII KeJIe )KaTKaH
OJIKOJIOp,  CallaMaTTBIKTBI ~ CaKTOO  MYMKYHYYJIYTY,
SKOJIOTHSUIBIK ~ TPUITEplep, Oamalblk acTMa, acTMa
IUarHo3y

BPOHXHATBHAA ACTMA Y JETEH: ITPH3bIB K
JEHCTBHAM B PA3BUBAROIIIHXCA CTPAHAX

AHHOTAIUSA

B crabopa3BHUTBIX CTpaHax, Ie OrpaHUYEHHBIE PECYPCh U
Ioxast uHppacTpykTypa 3/[paBOOXPaHEHNUS
NPEISITCTBYIOT ~ TOYHOM — JMAarHOCTHKE W JICUCHHIO,
OpoHXnaipHas acTMa y JeTeil SBISETCs Cepbe3HOMH
mpoOIeMOoit  OOIECTBEHHOTO  3[IPaBOOXpPAHECHUA. ITO
3abosieBaHNe, KOTOPOE  XapaKTepU3yeTcs  KalllieM,
OJIBIIIKOM W TIOBTOPSIIOIIMMUCS, XPHUIIAMH, OCOOCHHO B
COYETaHHU C TAaKUMH (paKTOpaMH OKpYIKAIOIIEeH Cpebl, KaK
3arpsA3HCHNE U IUIOXO€ KadecTBO BO3[yXa, CEPbE3HO
YIPOXKaeT 370pOBBI0O M KAa4deCTBY JKU3HH  JCTCH.
IenenanparieHHOE JICYCHUE KpaliHe HEOOXOIUMO, O YeM
CBUJICTEJIbCTBYIOT paHHEE Hayaso 3a00J1€BaHMs B IETCTBE
W ero BBICOKas 4YacToTa B COIMAIbHO-5KOHOMHYECKH
Oenubix  padionax. IloguepkuBas  HEO0OXOIMMOCTh
JIETKOJJOCTYITHOTO ~ THUarHOCTHYECKOTO  000pYIOBaHMUS,
JIy4IIero BEIOOpa JIeYEeHUsI M ITPOCBEIIEHHS 00IIeCTBa, 3TOT
aHAJIU3 BBIIBISIET CEPHE3HBIE HEJOCTATKH B JICUCHUH
acTMHI B OeHBIX cTpaHax. CokpareHne OpeMeH! TeTCKON
aCTMBI U YJIy4IlICHUE Pe3yIbTaTOB JICUCHHUS AETEH 3aBUCAT
OT YBCIUUYCHHS WHBECTHIMI B 3ApaBOOXPAHCHHUE U
GompIlero BHUMaHHA K IIPOEKTaM  OOIIECTBEHHOTO
31paBOOXPAHEHUsA, ODUEHTUPOBAHHBIM HA aCTMY.

Knwuesnie cnosa: 6p0Hxnaanaﬂ acTMa, pa3BUBArOINUECA
CTpaHbl, JOCTyll K 3ApPaBOOXPAHCHUIO, 3KOJIOTHMYCCKUEC
TPUTTECPBI, IE€TCKAasA aCTMa, IMardHo3 aCTMbI
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1. Introduction

Bronchial asthma is a chronic inflammatory disorder of the airways that significantly impacts children
worldwide. Characterized by recurrent wheezing, breathlessness, chest tightness, and coughing, asthma can
lead to acute exacerbations and long-term respiratory issues if not effectively managed. The condition often
develops in early childhood, with symptoms commonly triggered by allergens, respiratory infections, physical
activity, or environmental factors such as smoke and pollution [1].

The pathophysiology of asthma involves a complex interplay between genetic predisposition and
environmental exposures. Children with a family history of asthma or allergies are at a higher risk, highlighting
the importance of genetic factors. Environmental triggers, including dust mites, pet dander, pollen, and mold,
can exacerbate symptoms and lead to inflammation of the bronchial tubes, making it difficult for air to flow
freely [2].

Diagnosing asthma in children can be challenging due to overlapping symptoms with other respiratory
conditions. Healthcare providers typically rely on a combination of medical history, physical examinations,
and diagnostic tests such as spirometry or peak flow measurements. Early diagnosis is crucial for implementing
an effective management plan, which may include the use of inhalers, anti-inflammatory medications, and
avoidance of known triggers. Asthma management is essential for improving the quality of life for affected
children and minimizing the risk of severe asthma attacks. Education for families about the condition, its
triggers, and proper medication use plays a vital role in management. With appropriate treatment and lifestyle
adjustments, many children with asthma can lead active, healthy lives, reducing the impact of this chronic
condition on their daily activities [3, 10-11].

2. Etiology

Bronchial asthma in children arises from a combination of genetic and environmental factors. Genetic
predisposition plays a crucial role, with a higher incidence in children with a family history of asthma or
allergies. Specific genes associated with immune responses can increase susceptibility to the condition.
Environmental triggers are significant in the development and exacerbation of asthma. Common allergens
include dust mites, pet dander, pollen, and mold. Exposure to these allergens, particularly in early childhood,
can lead to sensitization and subsequent asthma symptoms [1]. Additionally, respiratory infections, especially
viral infections like respiratory syncytial virus (RSV), can contribute to the onset of asthma. Other
environmental factors include exposure to tobacco smoke, air pollution, and occupational irritants, which can
worsen symptoms. Physical activity and cold air can also trigger bronchial constriction in susceptible
individuals. In summary, the etiology of bronchial asthma in children is multifactorial, involving an interplay
between genetic vulnerability and environmental exposures. Understanding these factors is essential for
effective prevention and management strategies to improve outcomes for affected children [4].

3. Sign and Symptoms

Bronchial asthma in children presents a range of signs and symptoms that can vary in intensity and frequency.
Common indicators include:

3.1 Wheezing:- A high-pitched whistling sound during breathing, particularly noticeable during exhalation.

3.2 Coughing:- Persistent cough, especially at night or during physical activity, often worsening with viral
infections.

3.3 Shortness of Breath:- Difficulty breathing or a feeling of tightness in the chest, which may be more
pronounced during exertion.

3.4 Chest Tightness:- A sensation of pressure or constriction in the chest, which can lead to discomfort.
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3.5 Fatigue:- Increased tiredness, especially after physical activities, can indicate compromised respiratory
function.

3.6 Difficulty Sleeping:- Nighttime symptoms, such as coughing or wheezing, can disrupt sleep and affect
overall health.

3.7 Rapid Breathing:- Increased respiratory rate, often noticeable during asthma attacks.

3.8 Recurrent Respiratory Infections:- Frequent colds or respiratory infections can indicate underlying
asthma.

Recognizing these symptoms early is crucial for timely intervention and management, allowing children with
asthma to lead active and healthy lives [3].

4. Diagnosis
Diagnosing bronchial asthma in children involves a comprehensive approach that combines medical history,
physical examination, and diagnostic testing. Early and accurate diagnosis is essential to ensure effective
management and improve the child's quality of life [1-2].

4.1 Medical History: A thorough medical history is the first step in diagnosing asthma. Healthcare providers
will ask about the child’s symptoms, their frequency and severity, and any patterns related to specific triggers,
such as allergens, exercise, or respiratory infections. Family history of asthma or allergies is also significant,
as genetic factors play a crucial role in susceptibility.

4.2 Physical Examination: During a physical exam, doctors assess the child’s respiratory system, listening
for wheezing or other abnormal sounds through a stethoscope. They may also check for signs of respiratory
distress, such as rapid breathing or use of accessory muscles during breathing.

4.3 Diagnostic Tests: Several tests can help confirm an asthma diagnosis:

4.4 Spirometry: This test measures how much air the child can exhale and how quickly. It helps assess lung
function and detect any airway obstruction.

4.5 Peak Flow Measurement: A handheld device measures the maximum speed of exhalation, providing
insight into airway constriction.

4.6 Bronchodilator Response: A spirometry test may be repeated after administering a bronchodilator to
evaluate how well the airways open.

4.7 Allergy Testing:- Identifying specific allergens through skin or blood tests can help tailor management
strategies.

4.8 Exhaled Nitric Oxide Test:- This measures the level of nitric oxide in the breath, indicating airway
inflammation.

In some cases, a trial of asthma medications may be employed to see if symptoms improve, further supporting
the diagnosis. Accurate diagnosis of bronchial asthma is vital, as it guides treatment options and management
plans. With appropriate interventions, children with asthma can lead healthy, active lives [5].

5. Prevention
Preventing bronchial asthma in children involves a multifaceted approach that targets both genetic
predispositions and environmental factors. While it may not be possible to entirely prevent asthma, effective
strategies can significantly reduce the risk of developing the condition and minimize the severity of symptoms

(2]
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5.1 Identifying Risk Factors

Understanding genetic and environmental risk factors is crucial. A family history of asthma or allergies
increases a child's risk. Identifying potential allergens and irritants in the child’s environment is essential for
prevention [6].

5.2 Reducing Exposure to Allergens
To minimize allergen exposure, parents can take several measures:

a. Indoor Allergens:- Use dust mite-proof covers for bedding and pillows, maintain low humidity, and
regularly clean carpets and rugs. Avoid pets if allergies are present, or keep them out of the child's
bedroom.

b. Outdoor Allergens:-Monitor pollen counts during peak seasons and limit outdoor activities when
levels are high. Encourage children to shower and change clothes after outdoor play to reduce
exposure.

5.3 Avoiding Irritants

Reducing exposure to tobacco smoke, strong odors, and air pollution is critical. Parents should ensure that their
homes are smoke-free and that children avoid areas with high pollution levels.

5.4 Managing Respiratory Infections

Viral infections, particularly during early childhood, can increase asthma risk. Encouraging good hygiene
practices, such as frequent handwashing and keeping up with vaccinations, can help prevent respiratory
infections.

5.5 Promoting a Healthy Lifestyle

Encouraging a balanced diet, regular physical activity, and maintaining a healthy weight can support overall
respiratory health. Parents should promote outdoor play in safe environments, fostering physical fitness.

5.6 Educating Families

Education about asthma triggers, symptoms, and management strategies is vital for families. Providing
resources and support can empower parents and children to recognize early warning signs and take proactive
measures.

5.7 Regular Check-Ups

Routine medical check-ups allow for early identification of asthma symptoms and monitoring of lung health.
This proactive approach ensures timely intervention and better management.

While complete prevention of bronchial asthma may not be feasible, implementing these strategies can
significantly reduce the likelihood of developing the condition and improve the quality of life for children at
risk. Active involvement of families, schools, and healthcare providers is essential in fostering a supportive
environment for children’s respiratory health [1-7].

6. Treatment
Effective management of bronchial asthma in children is crucial for minimizing symptoms, preventing
exacerbations, and enhancing quality of life. Treatment typically involves a combination of medications,
lifestyle modifications, and education [8].

6.1 Medications:
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i. Quick-Relief Medications: These bronchodilators provide rapid relief during asthma attacks by
relaxing the muscles around the airways. Short-acting beta-agonists (SABAS), such as albuterol, are
commonly prescribed for immediate symptom control [5].

ii. Long-Term Control Medications: These are used daily to prevent asthma symptoms and reduce
inflammation [9]. Options include:

a. Inhaled Corticosteroids (ICS): These are the most effective anti-inflammatory medications for asthma
management, helping to reduce airway inflammation and hyperresponsiveness.

b. Leukotriene Modifiers: These oral medications help to decrease inflammation and bronchoconstriction.

c. Long-Acting Beta-Agonists (LABAs): Often used in combination with ICS, LABAS provide extended
bronchodilation but should not be used as standalone therapy.

d. Biologics: For children with severe asthma not controlled by standard treatments, biologic therapies
targeting specific pathways in asthma can be considered. These are usually administered via injection and
tailored to individual needs.

f. Inhaler Techniques: Proper inhaler technique is essential for effective medication delivery. Parents and
children should be educated on how to use metered-dose inhalers (MDIs) with spacers or dry powder inhalers
correctly to ensure optimal medication absorption.

0. Monitoring and Action Plans: Regular monitoring of symptoms and lung function is vital. Asthma action
plans tailored to the child's specific needs help families recognize worsening symptoms and take appropriate
action, including when to use rescue medications or seek medical attention.

h. Lifestyle Modifications: In addition to medication, lifestyle changes can significantly impact asthma
management:

- Avoiding Triggers: Identifying and minimizing exposure to allergens and irritants is crucial. This may involve
keeping a clean home, managing pet dander, and reducing outdoor activity during high pollen counts.

- Regular Exercise: While exercise can trigger symptoms in some children, physical activity is important for
overall health. Proper management, including pre-exercise medications, can help children stay active.

i.Education and Support: Education is key for both parents and children. Understanding asthma, its triggers,
and the importance of adherence to treatment plans empowers families to manage the condition effectively.
Support from healthcare providers, school staff, and asthma support groups can also enhance coping
strategies.

7. Conclusion

For children in underdeveloped nations, where low healthcare resources and great exposure to environmental
causes aggravate its effect, bronchial asthma remains a major and underappreciable health burden. Dealing
with this problem calls for quick and focused responses including more access to diagnostic equipment,
reasonably priced treatment choices, and educational programs to empower families and communities. With
an eye on lowering environmental risk factors and enhancing general healthcare infrastructure, public health
policies must give asthma top priority as a crucial area for investment. Developing nations may significantly
lower the burden of pediatric asthma by increasing asthma treatment and awareness, therefore improving the
quality of life and long-term health results for the impacted children.
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IKCIIPECC-METO/J OITPEJAEJIEHUSA BUOJIOI'NMYECKOI'O BO3PACTA YEJTOBEKA
AHHOTALUA

OTOT METOA MO3BOJISET OBICTPO M TOYHO OMPEAETUTh OMOJIOTMYECKHil Bo3pacT yenoBeka. bruomornueckuii
BO3PacT — 3TO BO3PACT, ONpEAESIeMbIH ¢ Y4ETOM OCOOCHHOCTEH OpraHu3Ma M ero (QyHKIHOHAJILHOTO
COCTOSIHMS, KOTOPBIH OTJINYAaeTCs OT HCTHHHOTO XPOHOJIOTHYECKOTO BO3pacTa. DKCIPecc-MeTO/l, aHATU3UPYs
3I0POBBE YEIIOBEKA, €0 (PU3UOIOTUIECKOE COCTOSHIE U 00pa3 KHU3HU, TIOMOTAET YIYUIIUTh KAYeCTBO KU3HU
U NIpeJOTBPaTUTh 3a0oneBaHus. JlaHHBIH METOA aHaIM3UpyeT (aKTOPbI, BIMAIOIIME Ha OOIlee COCTOSHUE
3I0pOBBS YEJIOBEKA, U TOYHO ONpEAENSeT ero OMOJOTHYeCKHUi BO3pacT, 4TO, B CBOIO OYEpe/b, IMO3BOSIET

NPUHATH NPaBUJIbHBIC MEAULITUHCKUEC MEPHI.

Knrouesvie cnoesa. (l)I/IBI/IOJIOFI/I“IeCKOG nu

repoOIPOTEKTOPHOE CPENICTBO

IaTOJIOrH4Y€CKOC

CTapcHuce, OHOJIOrUYECKUI BO3pacT,

ATAM/IBIH BHOJIOI HATBIK ’KALIIBIH
AHBIKTOO BFOIOHYA 3KCIIPECC-METO/Z

AHHOTAIUSA

ByJ pikMa ajiaMIbiH OMOJIOTHSIIBIK KyparblH Te3 jKaHa Tak
AHBIKTOOT'0 MYMKYHJYK O6epeT. BHOIOrHsIIbIK Kypak - Oy
OpPraHM3MIMH ©3TreYeNIYKTOPYH KaHa (YHKIIMOHAIBIK
abaJibIH ACKE allyy MEHEH aHBIKTAIIaH KypakK, ajl YbIHBITHI
XPOHOJIOTHSUIBIK JKAIlITAH alblpMaiaHat. DKCIPEeCC-MeTO
alaMJIbIH JIEH COOJIYTYH, (PU3MOJIOTHSUIBIK a0aliblH JKaHa
Kalarad J>Kamroo TYPYH Kapall, aHbIH JKAaIlloO CaraThlH
KaKUIBIPTYYra aHa OOpyJapbl aljIbIH allyyra xapiam
Oeper. ATairaH bIKMa aJaMJbIH JIeH COOJYT'YHYH JKaJIIIbl
a0ajpiHa Taacup ATYY4y (akTOPJIOpay aHAIU3JICI, aHbIH
OMOJIOTHSUTBIK OKAIllBIH TaK AaHBIKTAal dYbIrat, Oyna e3
KE3eTHHe Tyypa MEAUIMHAIIBIK Yapajapisl Kepyyre
MYMKYHYYJYK Oeper.

Aukoly  co300p: (HUBNONOTHSIIBIK JKaHA MATOJIOTHSIIBIK
KapTaly, OWOJOTHSIIBIK  Kypak, TI'€pOIPOTEKTOPIYK
Kapaxar

EXPRESS METHOD FOR DETERMINING HUMAN
BIOLOGICAL AGE

Abstract

This method allows for the quick and accurate
determination of a person's biological age. Biological age
is the age determined by considering the individual's
characteristics and functional state, which differs from their
chronological age. The express method, by analyzing a
person's health, physiological condition, and lifestyle, helps
improve their quality of life and prevent diseases. This
method analyzes factors affecting a person's overall health
condition and accurately determines their biological age,
which in turn allows for the implementation of appropriate
medical measures.

Keywords: physiological and pathological aging, biological
age, geroprotective agent
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BBenenne: 3a roabl pa3BUTHS TEPOHTOJIOTMM M TIepUATPUU  HAKOIUIEH OOJbLION
9KCHEPUMEHTAIbHBIN M KIMHUYECKUN MaTepHrall, KaCaroIUiCs UCTIOIb30BaHUs BEIECTB, CIIOCOOHBIX
3aMeUIATh MIPOLIECCHl BO3PACTHOM HMHBOJIIOLMM OPraHU3Ma — IepONpPOTEKTOPOB. buomornueckuit
Bo3pact (bB) uenoBeka npencrasiseT coOOOK Mepy CTEIIEHH BO3PACTHOTO MOBPEKICHUS OpraHU3Ma
U SBJISIETCSI IPOTHOCTUYECKUM MOKA3aTEeIEM BEJIMYUHBI NIPEACTOSIIEN MPOIOJIKUTENIBHOCTH JKU3HH.
ITokazatenn, wu30paHHBIC B KauecTBE KpPUTEPHEB OHOJIOTMYECKOTO BO3pacTa 4eEJIOBEKa,
YZIOBJIETBOPSIIOT psily TpeOOBaHMI: BBICOKAsI JOCTOBEPHAS KOPPEJALMS C MACIOPTHBIM BO3PACTOM,
IIPOCTOTA ONpPEAETIECHUs, JTOCTYIHOCTh, O€30IacHOCTb, BBICOKAs dYacToTa Hcnosib3oBaHus. Ilpu
omnpenenenuu bB crenens crapeHus MHANBUAYYMa OLIEHUBAETCS 0 Han0oJ1ee BaXKHBIM IT0Ka3aTeIsIM
JESATEIIBHOCTH OCHOBHBIX CUCTEM OpraHoB opranusma. [Ipeyiaraemslii 3kcripecc-BapuaHT MO3BOJISAET
oueHutb bB ¢ momompio 4 10cTaTOYHO MH(DOPMATUBHBIX, HO TEXHUYECKH HPOCTHIX TECTOB,
MPOBEICHUE KOTOPHIX HE TpedyeT crneuuanbHoro odopynoBaHus [1,2], moka3zaBHIMiA BBICOKYIO
3HAYMMYIO KOPPEISIUOHHYIO CBSI3b C pe3yJibTaTaMu ucciieoBanust bB mo yriyOneHHsIM MeToaM,
TpeOyIOIMMH IPUBJICUEHUS CIIEUATIbHOMN annapaTypbl M 3HAUUTENIbHBIX BPEMEHHBIX 3atTpar [3,4,5].

Hear wucciaegoBanusi: CpaBHUTH S((HEKTUBHOCTH  KPATKOCPOYHOTO  IPUMEHEHHUS
reponpo(UIaKTUYECKUX CPEACTB METa0OIMUECKOr0 MeXaHu3Ma JIeHCTBHS B TECTOBOM PEXHME IO
UX crocoOHOCTH cHUXaTh bB.

Matepuansl u metoabl: HaGop TectoB ansa onpenenenus bB Bxirouaer B ce0s cneayromue
oKa3aTelu:

1. AprepuansHoe paBienue cucronnueckoe (AJIC) u mguactonuueckoe (AJI/l), xoTopsie
HU3MEPSIOTCA ¢ NMOMOILIBI0 anmapara Pua-Pouyun B MM PT. CT. Ha NIpaBOH PyKEe B IOJOKCHUHU
HCIBITYEMOTO CHJI, TPWXKIbI, C HHTEPBAJIOM B 2-3 MUHYTHl. YUUTBIBAIOT PE3yJbTaThl TOTO
U3MEpeHus, IpU KOTOPOM apTEepUAIbHOE JABJIEHUE MMENO0 HauMeEHbIIylo BenuuyuHy. [lynbcoBoe
aprepuansHoe aaBinenue (AJlI1) paccuntpiBaroT kak pazauiyy mexay AJIC u AJIJI.

2. IIponomKUTENBbHOCTD 3aJEPKKM [BIXaHUS B IIOJOKEHUU MCIBITYEMOTO CHAA  IOCIE
riryookoro Baoxa (31B) u3MepsIoT ¢ HOMOIIBIO CEKYHIIOMEpPA B CEKYHAAX TPUXKAbI C THTEPBAJIOM B
2-3 MUHYTBI. YUUTBIBAIOT HanOOJIbIINE BeTUUnHbI 3/1B.

3. Maccy tena (MT) B nerkoit ogesxne, 6e3 00yBH ONPEAETSIOT B KT C TOMOIIBIO METUITUHCKUX
BECOB.

4. Cratnueckyto 6anancupoBky (Cb) onpenensroT B ceKyH1ax MpH CTOSTHUN UCIIBITYEMOTO Ha
JeBoi Hore, 6e3 oOyBH, C 3aKpBITBIMH TJ1a3aMU, OMYIIEHHBIMU BJOJIb TYyJIOBHIA pykamu (0e3
npenBapuTesbHoi TpeHupoBkH). [IponomxutensHocts Cb M3MEpPSIOT ¢ MOMOIIBIO CEKyHIOMEpa
TPUKIBI C UTHTEPBAJIOM 2-3 MUHYTHI. Y UUTHIBACTCS HAWTYUIIUNA pe3yJibTarT.

5. CyObexTuBHYI0 O1EHKY 310poBhs (CO3) mpoBOAST ¢ MOMOIILI0 aHKETHI, BKITFOYaromei 29
BornpocoB. [locie 3amoHEHNsT aHKEThI MOJCYUTHIBAIOT OOIEE YUCIO HEOIArompHsITHBIX OTBETOB

(oHO MOXkeT konebarbes oT 0 10 29), 3Ta BenumunHa Bxoauia B popmymy st onpenenenus bB. Jlns
nepBbIx 28 BOMpocoB Bo3MokHBIe oTBeThl "Jla" miu "Her". HeGmaronpusiTHBIMU CUMTAIN OTBETHI
"Jla" Ha Bompockl ¢ Homepamu 1 - 8, 10 -12, 14 - 18, 20-28 u otetsl "Het" Ha Bonpocs! 9, 13, 19.
Ha Bompoc 29 B aHkere TmOMENICHBI CIEAYIONIME BO3MOXHBIE OTBETHI: 'Xopoiee",
"ynosnerBoputenbHoe", "toxoe" u "odenp 1wioxoe". HebGmarompusATHBIMM OTBETaAaMHU CUYUTAIOT
oTBeTHI "Tuioxoe" 1 "oueHb moxoe". OcTaabHbIe — OIaronpusTHHIC.

AHKeTa 1J1fl CyObeKTHBHOI OlIeHKH 3/10POBbSI
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18.

19.
20.

21.
22.
23.
24,
25.
26.
217.
28.

Becmiokosat nu Bac ronosuble 00y ?- nHOr 1A

MoskHO 7u CKa3aTh, 4TO BEI Jlerko mpockinaerech oT Joboro myma? — Jla

BecnokosiT tu Bac 6onu B 061actu cepana? — HeT

Cuuraere nu Bpl, 4TO B ocieiHre BpeMst (YTOUHHTD, Kakoe) y Bac yxynmmunochk 3peHue? —
Ha

Cuuraere nmu Bel, uTo B mociiennue Bpems (YTOUHUTB, kakoe) y Bac yxyammiocs cnyx? — Jla
Crapaerech 11 Bbl IUTh TONBKO KUIISTYEHYIO Boay ?-/la

VYerynator 11 Bam Mecto B aBTOOYCe, TpamBae, TpoJuieiidyce miaarie 1mo Bo3pacty? — Jla
Bbecnokosit mu Bac 60m1u B cyctaBax? -MHorna

beiBaet mu Ber Ha munshke? —

. Biiusier nu Ha Baie caMmouyBCcTBUE IEpeMeHa HOro1bl?

. becriokosT nmu Bac Takue nepuopl, KOraa n3-3a BOJHEHHUH BbI TEpsieTe COH?

. becniokosiT nu Bac 3anops1?

. Cumraere mu Bol, 4TO ceifuac Tak jxe paboTOCIIOCOOHBI, KaK Mpeke?

. becnokost 1 Bac 6onu B o61actu neyeHu?

. beiBaer mu BbI, uT0 cocpenotounThes ceiiuac Bam crano TpyaHee, 4eM B MPOILIbIE TObI?

. becnokost nmu Bac ocnabnenue namstu, 3a0bIBYUNBOCTD?

. Omymraere a1 Bbl B pasnuuHBIX 4YacTAX Teja JOKEHHE, IOKaJIbIBaHUE, «IIOJI3aHUE

Myparex»?

breiBaer mu y Bac Takue nmepuonsl, korga Bel uyBcTByeTe ceds pamocTHO BO30YKICHHBIM,
CYaCTJIUBBIM?

becniokosT nmu Bac mym wiu 3BoH B ymax?

Hepxure nu Bl ans ce0s B JoMaliHed anTedyke OJUH M3 CICAYIOIIUX MEIUKAaMEHTOB:
BaJIU10J1, HUTPOTJIMLEPHH, CEP/ICUHbIE KaIlIn?

beiBatoT 1u y Bac oreku Ha Horax?

[Tpuxoautcs 11 Bam 0TKa3bIBaTHCSl OT HEKOTOPBIX OJIFOA?

briBaet nu y Bac ogplmika npu ObICTpEIi X0ab0e?

[Tpuxoautbes i Bam ynoTpeOsarTh B Ie4eOHBIX HENIX KaKy0-T1H00 MUHEPATbHYIO BOIY?
becnokosT nmu Bac 6011 B 00:1acTé mosicHULIbI?

becniokosiT mu Bac HenpusATHBIN BKYC BO PTY?

MOo3KHO 11 CKa3aTh, YTO BbI CTAJIN JIETKO IUIAKATH?

Kax Brl orieHMBaeTe COCTOSIHHE CBOETO 3/I0POBbSI?

Pacuer BB

®opmyna nis onpeneneHus bB myxunH:

BB =26,985+0,215x AAC-0,149 x31B - 0,151 x Cb + 0,723 x CO3

®opmyna mis onpeneneHus bB xeHmmH:

bB =-1,463 + 0,415 x AIIl - 0,140 x Cb + 0,248 x MT + 0,694 x CO3

C nmoMoIbl0 NPUBENEHHBIX BbIIE (POPMYJI BBIYUCISIOTCA BeauunHbl BB nns  oOcnenoBanHOro n
cpaBHuBaloT ¢ KB mo Tabauue 1 Illkana ¢pyHKIMOHANBHBIX KJIACCOB CTapeHUs, MO3BOJISAIOIICH

CACJIaTh 3aKJIFOUCHUC O TEMIIC CTAPCHUA.

Tabmumna 1.
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IIxkana oneHOK GyHKIHMOHAIBHOIO COCTOSTHUA UCNBITYeMBIX [S]

®yHknuoHanbHbIM K1ace | Otknonenune bB  or KB Tun crapenus
ITepBbIii ot -15,0 mo -9,0 et 3aMeUICHHBIN
Bropoit ot -8,9 no -3,0 set 3aMeIJIEHHBII
Tpertnii ot -2,9 no +2.,9 ner dbuznonornyeckuit
YeTrBepThlid ot +3,0 no +8,9 ner YCKOpPEHHBII
[Tareiit ot +9,0 no +15,0 ner PE3KO YCKOPEHHBII

bnaronpustHbiMu cunuTatoT 1-3 (QYHKIMOHANBHBIA KJIAcChl, HEOMArompusTHEIMH — 4 U 5.
Omnpenenenne bB mo m mocne kypca ne4eOHOTO BO3IEHCTBHUS JaeT BO3MOXKHOCTh OOBEKTHBHO
OLIEHUTH 3(P(PEKTUBHOCTH (hapMIpenapara WM METO/IA JICYCHUS, TePONPOPHIAKTHKY.

Pe3yJ'II>TaTbI HCCJIeJ0BaAaHUA:

MpbI TpoBOAMIIN HCCIIEA0BAHNUH T10]] PyKOBOJCTBOM 3aBeAyIOIasi FepUaTprUueCcKOro OTAeIeHUs
Ne3 ropoackoit 6onpHUIIA Bpau-Trepuarp YepenanoBa H.M. coTpyaHukoB kadeapbl ecTeCTBEHHOTO
HayK 1 MaTeMaTuku MexayHapoaHoro MeauiuHcekoro ¢akynabrera Oml'Y npu 6aze Ne3 ropoackoro
6onpHuIA T. ExatepunOypr PO (puc. 1.). [Tokazanu pe3yabTaThl U3 HUX OJHOTO MAIMEHTa yKa3allu
BO3PACT MEHbIIE YeM 9 JIET MacropTHOI'O BO3pacTa, BTOPOTO HalMeHTa 0oiblie 7 JIeT NaclmopTHOTO
BO3pacTa, TpeThero nanueHTa 6onpie 10 et 6onblie macnopTHOro BO3pacrTa.

Puc.1. Bpau-repuarp Uepenanosa H.M. u mauuent TemebaeBa V. T.

JlanHble BpeMs HCCIIeJOBaHMS Tpojonkaercs, B Keipreicrane Oonee 20 mammeHTa Mbl
OTIpeIeNUIN OMOJIOTHYECKH BO3PACT Pa3HOTO MOKOJICHUH.
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