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MOHION YNCbIH 3PYYN MAHOUWH BAUTYYINATYYAbIH XUMUAH XOPAOIbIH
TOXHUONAon, YAN ABANbiH TAHOANT, B3NI3H BAUOAN, XAPUY APTA
XIMXI3HUU YAOABXbII YHIJNIC3H BAUOAN

T.Xocuauar!, b.batoopx! , B.batTyBwuH?, B.[denreex?,
.HomyyHTyyn', O.CapranaH, ! b.baspmaa?
THUArMUIAH 3pyyN M3HAWNH YHA3ICHWUIA TEB
2 Cyxbaatap [yypruiiH Qpyyn M3HOUNH TeB
Laxum wyydaH: hosoo_t@yahoo.com

Abstract

ASSESSMENT OF CHEMICAL POISONING CASES, EVENT SURVEILLANCE,
READINESS AND RESPONSE CAPACITY OF HEALTHCARE FACILITIES,
MONGOLIA

Khostsetseg T?, Batdorj B!, Battuvshin B*, Dulguun B?,
Nomuuntuul G?, Sergelen O, Bayarmaa B2
INational Center for Public Health
2Health Center of Sukhbaatar district
e-mail: hosoo_t@yahoo.com

In 2017, external assessment of the implementation
of the International Health Regulations that resulted
in general assessments of chemical substance
safety as 'moderate’, and preparedness to detect
public health severity, respond, and provide
healthcare services was ‘“insufficient”. According to
this assessment knowledge of chemical poisoning
and incident control system guidelines and
procedures scored 1.5, chemical surveillance
assessment scored 1.1, data sources scored 2.0,
data analysis scored 1.3, case definition scored 1.2,
surveillance structure scored 1.3, and the information
to decision-makers scored 1.0. Whether the local
organization has a license to import, transport, usage
and store chemicals, scored 0.4, while the

implementation of regulations on these procedures
scored 0.8 respectively. However, in the assessment
of preparedness and response, knowledge of the
standards was rated 1.6, while the section on
chemical accidents and severity in the disaster
prevention plan scored 1.5. Additionally, there are
only four clinical toxicologists working in Mongolia,
and the country lacks toxicology laboratories and
equipment. Therefore, it is important to gradually
improve the preparedness and response capability of
the health sector in cases of chemical exposure.

Keywords: Chemical poisoning, preparedness, and
surveillance

YHaacnan

OoanxunH apyyn maHgunH 6avryynnara (QOMB)-bIH
2021 oOHbl M3ga3nn3ac  xapaxag 2019  OHbI
Gangnaap XMMWAH XOPAMOrbIH ynmMaac 2 casi XyH
aMb Hacaa angax, 53 casa XyH XeDKNuuH
OapxwWwaanTan GoncoH GanHa. MoHron Yncag
CYYNWIAH TaBaH XWUNuiiH 6angnaap HUAMUIAH 3pyyn
M3HAUMH HouTol Ganpang xyprax 6onsowryin 51
XUMWUIAH  Toxuongon OyptrargcaH  6Ga  yyHIac
HYYpCTOperyunH gytyy wucnmimH 16, MeTunuinH
CMMPTUIAH 11, MBHIeH YCHbI 2, Bycag 22 XopAnorbiH
ToXmongon 6ypTrargcaH. XMMUnH aroyntam, XOpTon
oogucbiH wyyn 6onoH wyyn Oyc HeneennuinH

ynmaac YyCCOH apxar, Lo4YMOr XOpAJiorod epTCeH
MPraguinH TOO CYYINAH XUNYYOa4 ecex xaHanaratamn
OGanraaraac  HyypcTeperdnmiH  AOyTyy  WUCIUIAH
LWanTraaHT LOYMOr XOpArnoro Oywy yraapblH XUAH
XOPAMOro Hb H3H TIPryyHU TynramcaH acyygan
oonoop 6anHa.

Manai ync 2017 oHg ONOH ynCbiH 3pyyn M3HAUAH
aypmuiiH (OYOMI) xapankuntunr yHanax A3MbB-biH
XOHOMOHIMAH  YHAMra3rasp  xvMuiH  604nchbiH
aKynryn 6ananbiH epeHXUn YHINI33 “gyHA”, XUMUIH
0OOMCBIH MEHEXMEHTUIH OpYMH Oyloy Xyyrb 3pX
3yviH Oangan “xaHranttan” 6aviraa ©60M0BY XUMMWIAH
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ocon, Hourtonm Ganmanbir WNpyynax, xapuwy apra
X3MX39 aBax, dpyyn MIHOUNH TycrnamK YMn4mnras
y3yynax 6ansH  OGampgan “xaHranTryin”  XaMasH
YHAMaracsH. YHINrasHWi OyHA XUMUAH ©0aMCbiH

XopaJiorblH TaHAanT, Xapuy apra X9MXK33, XOop

cyananbiH nabopaTopuiiH  XaHramx  Xypanuas,
naenaraa  M3A433M3f,  OMHANMMWAH  Tycnamx
YANUUNrasHUn  yangaa  xonboor — camkpyynax

lWaapanaratanr aHxaapyyrcaH.

Opyyn maHaumiH cangbiH 2013 oHbl A/467 pgyraap
Tywaanaap 6GatnargcaH “XuMunH  xopanorbir
TaHgax, Maa’anax” XXypMblH aaryy HUarmuinH apyyn
M3HAUMH YHA3CcHMI TeB (HOMYT) Ttoxuongon, yun
siBOang cyypwurncaH TaHOanTbIlr HArTraX, Xxapuy apra
X3MXK33 aBax uur yypartan 6ereeg spyyn MIHOWIH
GanryynnaryyablH OyTuminH gnraatam  Oangan,
©BYHUI BYPTran M3g33nnnIAH HArAC3aH TOrTONLOOryM
39par wanftraaHaap 36eBXeH LOYMOr XOPAMOrbiH
ToXxuongon, ymn gaeaneir 6yptrax ©anHa. Unmg
QHIXYY YHINraar apyyn MaHavMnH Gawryynnaryynan
XWX, XMMUAH XopAanoro TaHaanTt, 6ansH 6angnbiH
ogoormnH 6oant 6angan, YagaBXxbir TOAOPXOMOX0S
OpLUMHO.

3opunro

Opyyn  MSHAMWAH  OanryynnaryyablH — XUMWIAH
XOPAMOroT eBYHUIA OypTran, Ma4aanan, TaHganTbiH
VAN axunnaraa, XMMWWH OCOJ, XOpPAOJSIOrblH YEWH
G6onaH Gavipgan, 4YagaBXxbIr YHAIDK, Tynramgcad
acyyasnbIr TOgOPXOMNIoxX

Martepuan, apra 3ymn

Yranraar 2023 oHbl 08-p capbiH 01-Ha3c¢ 09-p capbiH
30-Hbl XOOpOHA XxWmK YnaaHbaatap XoT ©O0noH
X666 OpOH HYTMMWH HWAT 26 3pyyn MSHOWWH
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Hargcan amHanar

Banryynnarbir xampyyncaH. XuMninH Xopanoro, ynn
ABANbIH TaHAanTbiH TortTonuoor AHY-biH ©BYHUI
XAHaNT,  COPrUUNaNTUAH  TOBUWH  TaHAanTbiH
YHANM33HUA  apraynanbir  awurnaH  buaurnan
cypanraaHbl arliMHIMRH 3areapaap apyys M3HAWUMH
GanryynnaryyablH XUMWUAH XOPAOro, ymn siBafibiH
TaHganT, OypTran, M3g33annuir yHanax 32 acyynr
Oyxuin acyymx xyyaac, XMMWAH XOpASorbiH YeunH
3pyyn MaHAMMH GawryynnaryyabliH 63anaH 6angan,
YagaBsxbIr YHANaX 4 xacar 88 acyynt Byxuin acyymx
XyyAac awmrnaH Xumx rynuaTtracaH 6a 0-3 oHooroop
OYTH3COH Bytoy O-xaHranTryn, 1-uaawma aHxaapax,
2-camkpyynax waapgnaratan, 3-canH rax y3caH. Yp
OYHMMAH cTaTuCcTuK Gomnoscpyynanteir SPSS 26.0
60onoH Excel nporpaMmbIr awmrnaH XMk ryiuaTraB.

Yp AYH

XumulH  xopdnozo/ yun s605biH  bypmean,
M303311371, maHlanmbiH YU axusrnazaag yHII3X:
Opyyn  MaHAMMH  BanryynnaryydblH — XUMWIAH
XOpANoro, yun sSBANbIr TaHgax, M3A33M3X XXYPMbIH
X3PANKUATUIT YHIN3X34 AyHoxaap 1.5 oHoo Byioy
Laawwmg camkpyynax waapgnaratan 6avHa. YyH3ac
apyyn MaHgunH rasap (OMI)-yyg 1.6 oHoo OGytoy
XUMWUAH GOOUCBHIH TaHA4aNTbIiH Tywaan, XypamTtan
X3OUN 4 ONNronT XaHranTryn, XapuH ayypar, CyMblIH
apyyn maHgunH TeByya 1.3 oHoo Oyoy Tywaan,
Xypam OyTyy, OWNronT xaHrantrywn 6anHa (3ypar 1).
Opyyn MSHAMMH GanmryynnarblH M3433/UMNAH CaHr
YHANaxag AyHaxaap 2 OHOO Oyly camxpyynax
Waapanaratan OanHa. XUMUIH 6oancTon
Xon6ooTOM YYCraCcaH M3A33MNMIAH CaHA OpPYHbI Byoy
yC, XepC, araapblH YaHapblH M3A433M3N1 3apum
Ganryynnaryynapg 6avixryin 6anHa (3ypar 2)

OyHpax

[E=Y

5

OMT

3ypar 1. XuMuinH xopanoro, yun sBAnbIH TaH4ANTbIH TOrTOMLOOHbI Tyllaarn 3aaBapTamn 3Cax
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TaHganTblH TOITOMUOOHA AYH LUMHXWIr33 XWMRASr
ACAXUWAI  YHINAX34 AyHokaap 1.3 oHoo Oyloy
cypraracaH XyHWn Heel, Gamxryin, axrblH OaipHbl
TOOOPXOWMONTOL TYyCraX ereerymrasc TtaHganT
TOrTMON XUIrpaarryn ©OarHa. BycuiH oHowmMnroo
amMunnrasHmi teB (BOOT)-yya, HArOCaH aMHAINTyya
1.5, epxunH apyyn maHaumH TeB (©3MT)-yya 1.3,
apyyn M3HaunH teB (BMT)-yya, SMI-1 oHooroop
yHanaracaH (3ypar 3).

Opyyn M3HAWNH Bavryynnaryyn TaHgax
Wwaapanarartan ynn ABONbIH TOXNONASbIH
TOOOPXOWNONT awmrnagarryi éywy ayHmkaap 1.2
oHoo, BO3T-yya 2 oHOO Oyly TOXMOMAMbIH

ToAoOpXoMnonThir awmrnagar 6onoBy, camkpyynax
waapgnaratan 6anHa (3ypar 4).

Opyyn MaHOwnH Ganryynnaryygag TaHOanTbiH
HODKMIAM  OyTU34 TycramnaH 30XMOH Oanryyrk
axunnyynaar Gangan uaawmg aHxaapax
Wwaapgnaratan ©Oytiy 1 OHOOTOW YHAMaracsH Hb
WX3HX 3pYyn MIHAMMH OGawryynnaryyn TaHOanTbiH
HOPKry ©a  MX3BYMAH  TaHOanT  XxapuyLlcaH
MOPraXMNTHUAT  YHACOH OPOH  Tooroop  GuLwl
xaBcpyynaH axvnnyynaar 6avina (3ypar 5).
TaHganTbiH Yp AYHT WWMAAB3P raprard HapT TOrTMon
M333/MK Xapuy apra XaMx33d asparryn 6ywoy
AyHokaap 1 oHooroop yHanaracaH 6anHa (3ypar 6).
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3ypar 3. TaHganTbiH M3A33N3N4 AYH LMHXUNTSd XMAASr 3CaX

= OyHpax
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cl\vin BOJT HaracaH amHanar OMT OoOMT
3ypar 4. ToxmonanbiH TOOOPXONITONTTON 3CAX
OyHpax
== | = | | — | E= 04
SMIr BOJT HaracaH amHanar SMT eoMT
3ypar 5. TaHOanTbIH TOrTOMLOOHbI HANKT3M 3CaX
= S= == ==
aMr BOJ3T HaracaH amHanar SMT OOMT

3ypar 6. TaHganTbIH Yp AYHI WAAABSP raprard HapT Ma3gaanax 6angan

Opyyn maHaguvH Gaviryynnaryygag XMMUAH XOpPTOW
©ornoH aroynrtan 6oauc awmrnagar
OanryynnaryyablH Tanaapx Ma3gldanan Gangar
ACAXUAr  yHaNax3g AyHoxkaap 0.4 oHoo Oyoy
M3A33NNUIH caHryn 6avHa (3ypar 7).

XvMniiH 6oauchbIr UMNOPTIOX, T93BAPIISX, aluurnax,
Xagranax, xygangax, YCTrax YWn axunnaraaHbl
XYPMbIH TyXan OWNronT XaHranTrym, Xapankaar 3cax
Tanaap maga’ananryn 6ytoy ayHmpxkaap 0.8 oHooroop
yHanaracaH 6arviHa (3ypar 8).



XumuliH XopOrioebIH yeuliH 3pyyn M3HOUUH
batieyynnazyydbiH 63513+ 6alidan, xapuy apaa
XOMXKI3HUU YadaexbiH YHI1253; XUMUIAH XOpPAnoro,
yin €BONbIH - Tamaapx Kypam, CTaHAapTbiH
X3PADKUATUWAT YHAM3X34  xaHrantrym Oywy 1.6
OHOOroop yHanaracaH (3ypar 9).

ki
A

SMIr BO3T

HargcaH amHanar

Opyyn ™maHAaunH Ganryynnaryygn Hb ramwraac

Xamraanax TeneBnereeHg XMMWUWH OCOf, HOUTOMN
GangnblH YEWWH YN axwunnaraaHbl TereBnereer
TycracaH 60MOBY X3P3NKWMAT XaHrantryi Oytoy
ayHmkaap 1.5 oHoo 6anHa. YyHaac BOJ3T 2 oHoo,
Oyypar, cyMmblH OMT-yya 1.6 OHOOroop YHamnaracsH
(Bypar 10).
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A/467 pyraap MoHron YncbiH LlyyHbl Xyunuiii Hyypc Teperunith - MeHreH yc, TyyHuin  XumuitH 6oaucbiH  Llyc uaBapuyynax  HarAcaH 9MHINMMnH
Tywaan. XumuiiH  LWWlapap cangeiH 2023  Loymor xopanoreiH — AayTyy ucan (CO)- HArAnyyaAnnH XOPAOrbIH OHUro 3ddepeHT amMYnnraa. 6yTau, yin

6041CbIH XOPANOrbIr OHbl 4 capbiH 24-HWI
TaHaax M333nax
xKypam

WAHL04MOr
XOPAOrblH
OHOLUMAIOO,

OHOLLMATOO,
ofpwiiH 28 ayraap amumnraa. MNS 6448
Tywaan 12014

amumnras. MNS 6450 OHOLWMNTOO, @HXHbI

amunnraa. MNS 6449

12014

XOPANOrbIH MNS 5421 : 2004

OHOLWNAroo,

BGaianbiH yeninH
XypAaaBuuncaH

axwunnaraaHbl

crtaHgapt. MNS 5095
12017

12014 Tycnamx y3yyrnax.

MNS 6460 :2014
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XYHUA HEeUUNH XyBb[ 3MHIM3YWH XOp cyanaad,
XUMWIAH XOpANOrbIH acyygan xapuyLcaH
MOPIraXUNT3H, XOp  cygnanaap  MIprawicaH
nabopaTtopuiiH  aXxunTaHryn, ©Oycag M3prawcaH
M3PraXMNTHUM OPOH TOO 3apuM 3pyyn MIHOUNH
banryynnaryygag 6anxryn Oywoy xaHrantryi 6ariHa
(3ypar 11).

XVMUIAH GOOUCBLIH  XOPANOrblH  OHUron GananbiH
YEWINH XypaaByuicaH OHOLLUITOO, aHXHbI TyCramK

766
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51
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y3yynax MNS 6460:2014 crtaHgapTbiH
OHOWUMATOO,  3MYWAr33HWKA  annapar,
TOXO6POMXKNINH ©63n3H Oanpan 50%-niiH
XaHrantrTanm, XapwH LUYCHbl XWAH aHanusaTop,
KapbokcnreMernobmH XamMXxurd, kapobokcureMmomeTp
(uycaHg kapbokcureMernobuH xamXxmry), SHO40CKOM,
araapT OfloOH TOpPfMIAH XU X3amxurd, Gapokamep
33par Hb UX3HX 3MHANTyyaas 6anxryn 6anHa (3ypar
12).
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3ypar 11. XyHuin HeeL|

Bycan

OMUNMTa3HUIA LeHTpdyr
KapbokcuremomeTp (LycaHa)
Kap6okcnremMornobmH xamxury
Bapokamepa

AraapT ONOH TOPMANINH XN XAMXUIY
LlycHbl xviiH aHanusaTop
3Hpockon

OkcumeTp

PCR

OnekTtpokapavorpad (3KI)
LLiaacHui kaTeTep

PeHTreH

Xyuuntepery eTrepyynary
XopoodHbl AypaH

[loTooA OpYHbI YMIAr, TEMNEepPaTyp XIMXKUMY

0.0

H JlaBnaraa watnasblH 3MH3Maryyza

H 2-p watnanbiH 3MHaMTYYA

3ypar 12. XuMuitH XopanorbiH YEUAH OHOLUNATOO, AMYNNTISHUIA TOHOT TEXEepPeMXK

XyBUIAH Xamraanax XyBLAacC X3p3rcnumH HeeuuiH
0ansH Gampan xaHranTTam canH Oywy AyHOopkaap
XUMUIH 6oanCT TacBapTan 63anmi 918 w, manran
782 w, HygHuA wun 370 w, xuMunH xopT 6oanc
Wwyyx Mack 183 w, KOMOMH30H 66 L, pe3nH3H rytan
19 w GanHa (3ypar 13).

XUMUAH  OCOM,  XOpAnorbiH  yed  3annwrym
X3parnargsx M, aHTUAOT, SMUMH HeeLUWnH G3anaH
GananbiH XyBb TOMep, MeTaln MeHIeH YC, XYHLan,
anT, xap Tyramnra, MOFOWH XOpblH aHTUOOTIYNA,
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OeH3ogmanesnMH CaTray HemneeT SMWUAH  HeeLryn
OariHa (Bypar 14).

HuATunr xamapcaH XMMUAH OCOS, XOPAMOro rapcaH
TOXMONZONA 3pYyn MaHAUAH BarryynnaryyabiH 83%
Hb CaHXYYIMWH HeeL, XaHrantryi rax Xxapuyrcad
OaHa  (3ypar  15a). Opyyn  M3HOUWH
bavryynnaryyaelH  91% Hb Xxop  cyAnarnbiH
LUMHXUITA3 XWX TOHOI TOxeepemxryi Oyly xop
cygnanbelH Tycram nabopatopuryn 6GanHa (3ypar
1506).
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3ypar 13. XyBuiiH xamraanax xaparcan

HyypcTteperuniii gyTtyy ncan (Yraap)

MeTtaHon litr
MapaueTtmon (CnaunnbiH GynrinH amyya)
docop opraHuk

[enapwuH

ATpPOMUH, aHTUXONMMHEPTUK
Hutputyyn

dTOpT YyCTOpery

Ant

BeH3ognanesunH(caTral HeneenT am)
Xap Tamxu, OnuiiH 6anaman
bycaa

Linanng

Xap Tyranra

Temep

MoroiH xop

MeTan MeHreH yc

XyHuan

0.00

0.50

NlaBnaraa watnan

1.00 1.50 2.00 2.50
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3ypar 14. XvuMuiiH XopAanorbiH YEUH 3M, aHTUAOThIH Heel|

BTuim  BYryn

B Tuiim Yryn

3ypar 15. (a) caHxyyrmiH Heel, (6) XUMUINH LWUMHXMIT33HUIA NnabopaTopuiiH YagaBx

Xanuamx

XvMWiAH ocon, XopAnorbiH YEWrWH 3pyyn MIHAWUAH
GanryynnarbliH 6313+ 6argan ragar Hb TyxalH OpOH
HyTarT XMMWAH OCOSl, XOpASloro rapcaH yen
AMHOMMMAH  Tycnamxk  YUNUMAras  y3yynaxsa
Waapanaratan 3M, SMHIMMMWAH  X3Parcan, TOHor
TexeepemMxk, nabopaTopuiH 4agaBX, XYHUA Heel,
CaHXYYrMNH HeeuuH 63anaH Gananbir  Xa5HSs.
Monron yncag cyynuiH 10 XununH XxyraudaaHpg,
XUMUIAH 60ONCBIH OPLUNXYAH MOYNErniH Ynrnanasp
HUAT 43 cypanraa, YHaras XiracaH 6anHa. YyHasc
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2.3% Hb umnopT, 11.6% Hb T33B3pPNaNT, 9.3% Hb
xygangaa, 48.9% Hb XUMWIAH GOOUCHIH alumrnanT,
13.9% xagranant, 13.9% Hb XuMuUAH 60AUCHLIH
YCTranTblH cyfanraa, YH3Nr39HUM axun XWMUrLCcaH
6onoBY 3pyyn M3HAWUAH Ganryynnaryygag YnrnacaH
XUMUIAH 60AUCbIH OCOM, XOpAnoroTon xonb6ooTou
cyfanraa yHanras xuiralary bavraa Hb GuaHMN
cyfanraaHbl axnblH WMHANAr Tan 6ok 6anHa.

MaHnan yncag 2022 OHbl CTaTUCTUK M343351S193p
4994 3pyyn M3HAMWH Gaunryynnara yun axunnaraa
AByynaraac  XMMMWAH  XOPASNOrbIH  YWrManasp



naenaraa wartnanbiH 2 3MHAnar (XopanorsiH
Aapantan TycnamxuiH  YHOScHUA  TeB, 3X
XyyxaguiH JQpyyn MaHgunH YHascHuid Tes), 16
H3rAC3H 3MH3nar, 5 Bycuiin  OHowwnroo
OmunnrasHui Tes, 308 cymbiH Qpyyn MaHauiH Tes,
OpxuiH Jpyyn MasHagnnH TaB ynn  axunnaraa
aByymk 6anHa. Opyyn MaHaniiH CagbiH 2013 OHb
12 pyraap capbiH 10-HuA 467 TOOT “XUMWIH
6oaucblH  xopanoreir TaHgax M3433nax” Xypam,
Wapap CangbiH 2023 oHbl 28 pyraap Tywaan
‘bonsowryl ramwur OCOf, HUWUIMUWH  3pyyn
M3HAUMH HOLUTOW Oarpang Xyprax 6on3oLiryn yin
ABAMNbIH yed OJIoH 39X CypBarpk awmrnad canbap
XOOPOHA M3[433N13n  conunuox” KypMbiH —garyy
XUMWIAH 6OOUCBIH XOPAMOrbIr TaHA4ax, Xonoorgox 6yx
WwaTHbl Oanryynnaryygag 9praH magaangar. 3By
2023 oHg Monron yncag xwirgcdH OMoOH YnCbiH
apyyn M3OHANNH AYPMUIAH XOPINKUNTUIAH
XOHONOHINAH  YHIMI33HUA  36BNOMXWUL  XMMUH
rapantav TOXMONAnbIr UIPYynax, Houton 6ananbiH
Yeq xapuy apra XaMxa3d aBax TaHZanTblH HADKyyS
b6onoH xonborgox Oycag canGapyygblH XOOPOHA
Wwyypxah M3433M371  COMMIILOX  CUCTEMYUIICIH
xeTenbepwuiir 6uin 6onrox, TaHganT, nabopaTopuiiH
WMHXWM33, 36BMneree, M3433M3n, sapanTtan
Tycrnamx y3yynax 24 uarviH TypLl axunnagar xop
cyananbiH TeBwuwr Ganryynax, nabopaTtopuyabir
HeeLeep xaHrax, 3acBap YWNYUMraar Xumx,
xonborgox axunTHyyaad xop cygnanbiH cyprant
sIByynax 3amaap XUMMWUIAH aroynbir UIPYYNax, xapuy
apra Xxawpkd3 aBax nabopaTopunH 4YagaBXbir
63axKyynax WwaapanaraTan rax QyrHacaH Hb GuaHun
YH3Mr33HUIA yp OYHT3M ToXmpd banHa.

AyrHanTt
Opyyn  MaHOoumH  OanryynnaryyoblH — XUMWIAH
xopanoro, ymn  ABAnbiH - OypTran,  mMa493nan,

TaHOanNTbiH YN aXunnaraar yHanaxag Ayhaxaap
1.08 oHOO Oyly UaalMa 3annwryn camkpyynax
Waapgnaratan baliHa. Opyyn M3HOMWIAH
Ganryynnaryygag XMMUWH XOPANOro, yun SBAnbIr
TaHgax, OypTrax, M3A33M3X KypMmbir  6atnaH
mMepayynaar 60MnoBY  X3PANKMMATUAH  WaTaHA
XaHranTtryn, OpoOH TOOHbI anbaH Tywaan, TaHganTblH
HAPKryn Ganraa Hb LWIMIAABIP raprarygag Magaanan
XaHranTTanm Xypaxryh Oanraa ron wantraaH rax
y33X 0arHa. MeH TYYHUN3H XMMWWH XOopAforbiH
YEVNH 3pyyn M3HAMWH OGanryynnaryygblH 63nsH
Gangan, xapuy apra XaMmKasHUIN YagaBXbIr YHANAX34
AyHoxkaap 1 oHoo Byly MeH uaalumng camkpyynax
H3H wWaapanaratan 6anHa. HAnaHrysa yncbiH

XOMXKAO3HA 4 OMHIN3YWMH XOp cyAanaay axunnax
Ganraa Hb XyYHWUIA HeeuWr 6anTrax, nabopaTtopunH
YadaBX, HIH lWaapgnaratai  9M, SMHINMUIAH
X3pP3rcan, aHTMOoTbiH Heeueep  3MHIMAryyaunr
XaHrax waapanaratan 6a 3H3 Hb HUATMWUAH 3pyyI
M3HAWH HOUTOW BGangan, raMWruinH yea xapuy apra
XOMXKA3r LIyypxaw, uar anganryi XapanKyynaxag
yyxan anxam 60nHo.
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OAPXAH-YYJ1, OPXOH, TOB AUMIYYQbIH XAPbLAHIYWU 3PYYJ1 XOPCHUN XYH[,
METAIJIbIH BOXUPAJIbIH AYAANIbIH UHOEKCUUT TOQOPXOMIIOX Hb
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Abstract

POLLUTION LOAD INDEX FOR HEAVY METALS IN SOILS OF DARKHAN-UUL,
ORKHON AND TUV PROVINCES, MONGOLIA

Tuyajargal I*, Batsuren D?, Dulguun B, Munkhjin B, Nomin G, Telmen T3,
Unursaikhan S?, Enkhjargal Ts?, Dorjgotov D3
INational Center for Public Health,
2 Department of Environment and Forest Engineering, School of Engineering and Technology,
National University of Mongolia
8 Institute of Geography and Geoecology, Mongolian Academy of Science
Email: iimaatuyajargal@gmail.com

Introduction: Soil heavy metal pollution is a serious
environmental issue that directly affects the safety of
all types of agricultural food products, attracting
public attention. Heavy metals form soil
agroecosystems through natural processes and
anthropogenic activities and can be used during
some activities. Heavy metal pollution poses a great
threat to the health and well-being of organisms and
humans due to the potential accumulation risk
through the food chain. The objective of this study
was to assess the heavy metal concentrations and
pollution load index in soils.

Materials and methods: This study was conducted
in 2023 in three provinces: Darkhan-Uul, Orkhon,
and Tuv. Collected soil samples were air-dried and
sieved with a 2 mm sieve for ICP analysis for 21 trace
heavy metals, including Cr, Co, Ni, Ga, Mo, Ag, Cd,
and others.

Results and  discussion: Heavy  metal
concentrations in soils ranged as from 6,8-66,3
mg/kg for Cr, 12.6-16.3 mg/kg for Co, 14.1-26.2
mg/kg for Ni, 12.0-27.1 mg/kg for Ga, 0.9-12.1
mg/kg for Mo, 0.2-0.4 mg/kg for Cd, 1.3-2.8
mg/kg for Sn, 0.9-1.8 mg/kg for Sb, 44.8-50.6
mg/kg for Se, 3325-3700 mg/kg for Ti, 15.6-40.7
mg/kg for Pb, 1.2-2.0 mg/kg for U, 5.6-7.6 mg/kg for
As, 15.0-222.0 mg/kg for Cu, 500.0-1004.5 mg/kg for
Mn, 82.9-108.0 mg/kg for V, 57.4-99.8 mg/kg for Zn,
3.1-4.2% for Fe, 77.6-85.7 mg/kg for B, 353.0-547.0
mg/kg for Sr, and 0.1-0.3% for S. The pollution index

(PI) values of all eleven heavy metals (Co, Ga, Cd,
Sn, Sh, Pb, U, V, B, Sr, and S) ranged from 1,07 to
1,63 for soils, indicating that these soils are slightly
polluted, as well as Cr, Cu, and Mo, which ranged
from 2.31 to 2.49 for soils, indicating that these soils
are moderately polluted. The pollution load index
(PLI) values using 21 heavy metals in each province
ranged from 0.05 to 0.33 for top soils, and the
number was categorized into Group 1, which is
background concentration. These results suggested
that the monitored soils in Darkhan-Uul, Orkhon, and
Tuv provinces in 2023 were unpolluted by heavy
metals and safe for agricultural and other activities.
Conclusion: The soil pollution load index of all
provinces corresponds to the basic value, and heavy
metal concentrations in soils were lower than the
harmful and dangerous levels of “Soil quality.
Maximum acceptable contaminants in soil MNS
5850:2008”. However, the amount of Cu and Mo in
the soil of Darkhan-Uul province is 2.2 and 2.42 times
higher than the maximum allowable amount in the
standard, and the amount of B is 3.1-3.4 times higher
in the soil of these provinces. Therefore, it is
advisable to carry out the soil contamination study
throughout Mongolia, to monitor soil heavy metal
pollution and create a database.

Keywords: Mongolia, soil contamination, nature
impact, heavy metals, soil pollution index
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YHgacnan

XepcHuii xyHa MeTannbiH 6oxupgon Hb Gavrans
Op4HbI TynramacaH acyygan 6onoopg 6aviraa 6ereeg
3H3 Hb X666 aX axyWH rapantanm Oyx TepriviH
XYHCHUI OYTaarasxyyHun awynryn Gampang wyyn
Heneenaer TyNn ONOH HUATUIH aHXaapJibilr UX33X3H
TaTax GanHa. XyHO MeTann ragar Hb OGMOnOorviH
XOpyy YaHap Oyxui 3apym MeTansn, MeTannovabir,
Tyxannban kagmu, XpoM, MEHIeH yc, xap Tyranra,
33C, uawp, xyHuan (Cd, Cr, Hg, Pb, Cu, Zn, As) 33par
ANEMEHTYYAUAT XAnaar. OAraap aNnemMeHTyya Hb
X6pCHUI arpo-akocuctemp OGanranuiiH yun sBu,
AHTPOMOreH YWN axwunnaraaHbl Yp OyHO VYYCaX,
3apyM  X3carT  xypumtnarggar  6amHa.  XyHg
MeTanmblH XypumTnan Hb WX3BYM3H XOpC, YCHbI
OOPONTON, 3KOCUCTEMWWH Jorongong  Xypragar
Gereeq xyHo MeTannbiH 60XMpAON Hb O3NXWAH
3OWVH 3aCrMnH 3pranTag Heneenx, xung 10 1apbym
am.gonnap gasgar 6arHa.

CyynuiH >Xunyyaag XyH4 meTtannbiH 6oxvmpgon Hb
XYHCHUWI CYITKIArasp AaMXuH XypuMmTtnargax apcasan
YYCY amb, OPraHn3m, XYHUN 3apyyn MaHA4, HUATMUIAH
caH canxaH Oangang WX33X3H awyn Yyupyyrk
OariHa. 3H3 acyyanbir WAAROBIPNIXUAH  Tyng
9pA3MTIH, cyanaaung xXumu, usmk, OMOonoruniH
apryyapir aluuriiaH HeXeH CapraanT XMNcaap OarHa.
Tyxannban Gawnranb OpYHbIT HOXOH C3Pradx 3apgan
faratam  TEeXHOMOrM MK  HUNTIIP  XYMI3H
3eBlWeepaer duropemeamaunm Hb XypadanaH Oyn
OpYHbl BoxmMpayynaryumH KoHueHTpal 6yly xopT
Heneer OyypyynaxblH Tyng ypraman, TyyHTaM
XOnbooTOoW XepCHUI Buumn BueTyyamnr awmrnaxbir
xangar 6on Gvopemeavaun Hb XOpPTOW, arynTan
3aneMeHT, 604MCOoOop XOOIOX, TOAr33PUIAr 3adangar

Ovunn  OueTHunr  awurnagar GamHa.  XyHO
mMeTannaap OOXWPOCOH XOpCUAr HeXeH Capraax
TEXHOMOrMIT  BGONOBCPYyNax, XepceHn XOpTOM
MeTanmblH  XypuMTRanbir  OyypyynaxolH  Tyng

XOPCHUN XYHA MeTanmblH 93X YYCB3p, ceper Heneer
TOFTOOX Cydanraar TOAOPXOW [AasBTanTTauvraap
rYMU3Trax Hb 3annWryim Wwaapanaratanm oM.

3opunro
Oapxan-Yyn, 3pasHaT, TeB auMryyablH XepCHUI
XYHO ~ MeTanmnblH  aryynamxuwiur — TOOOPXOMIIOoX,

OOXMpAnbIH a4aansnblH MHAEKCUMIAT TOOLLO0SI0X

Martepuan, apra 3ymn

Bug GavranunH GONOH XYHUA YWN axunnaraaHbl
Heneereep OOPOWTCOH ra3pbir TOITOOX CyganraaHbl
axnblH  xypa3Hg 2023-2024 oHa  [apxaH-Yyn
anmrunH JapxaH cym (220 opuum kM), TeB anMrmmH
CapransH cym (60 opyunm km), OpxoH anmruiiH basH-
©Haep cym (370 opuMM KM)-bIH XapbLaHryn apyyn
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XOPCUNTI caHamcapryn TYYBPUNH apraap COHIOH aBu,
XYHA MeTannbiH B60XMpAonbir TOrTOOB. XepcCHui
O39XKWAr cTaHdapT apraynanbiH garyy Lyrnyynx,
O33XHUA yyTaHO caBnaH 3opuynanTbiH caBaap
T93B3pNaH nabopaTopya aBypaH 2 MM LIYYP33p
WnrwmK, 21 TepnuinH SNeMeHTUH aryynamxxunr
WMHOYKUMIUH Xon6ooT nnasmbiH apraap ICP 80, ICP
17 aTtoM LUMHIO3ANTUAH CNEKTPOMETP, WHOYKTUB
XOCOfICOH nnasMm-mMacc cnektpomeTp ©Garaxaap
TOOOPXOMNOB. LUMHXMAraaHMN YaHapbiH XAHaNTbIr
arrectatumncaH  OGOMOH  LUMHXUNMA3HWA  yTra
alwmrnaH rymuaTracaH.

XyHO MemannbiH WUHXUM233: XepCHUA XyHA
MeTannbiH WWHXUNISar eHaep HapurBdnantam
6arax (Inductively coupled plasma, ICP) awwurnan
ToAopxonncoH. YyHun Tyng 0.5 r HyHTarnacaH gaax
aBy Oara 39par HIPMan ycaap LWWHMAN3H 8 Mn
KOHUEeHTpauutan xannyypbiH xyuun (HF), 3 wmn
KOHUeHTpauutan xmnopbliH xy4un (HCIO4) Hamas.
Yunrnar gascHel 6angantanm 6onton wunpraas. Wun
CaBHbl XaHbIr H3pMan ycaap 3awnaag 1 wmn
KOHUeHTpauTau a3oTbiH Xyunn (HNOs) HaMx gaBcCbIr
yycTan yycmanbir xanaas. YyYHUN gapaa 3agancaH
yycmanbir 50 M XaMX33CT KONOOHO XUMK HIPMAI
ycaap AYYPraH LWMHXUIr3ar rynuatras. [argamxuin
6oancyyabir Togopxonnoxon 60rMHo ONMMOHbI 3yyX
Oyty OuTyy cucTtemg O33KWMWAH 3agapraar Xunx,
KOHUeHTpauTah 6opbiH  xyuun  (HsBOs) Hamx
almrnacaH.

XepcHutli 6oxupdnbiH uHOekc (BU) modopxolnox:

BoxvpanblH  MHAEKCUIr  gapaax  TOMbEOroop
TOAOPXOWSICOH.

PI=Cn/Bn (Tombéo 1)
OHA,

Cn- xepceHp aryynargax afieMeHTUIH KOHLeHTpaL
Bn- apyyn xepceHn aryynargax anemMeHTyyAWuniH
OYHOQXK XaMXKI9

BoxvpanbIiH MHOEKCUIH yTraap 6OXVMPAMbIH 33pTrUnr
4 anrnngar (XycHart 1).

XepcHuli 6oxupldnbiH avaannbiH UuHOekcule (BAU)
modopxotisiox:  XyHA4  MeTannbiH ~ 6oxupanbiH
TYBLUMHI XOPCHUA OOXMpANbIH avaansfbiH UHOEKC
(PLD)-23p yHanaB. BoxmpanbiH a4aannbiH MHOEKCHIAT
Japaax TOMbEOroop TOLOPXOMSICOH.

PLI=PI1-PI2-----PInn (ToMmbéo 2)

OHAO, PI- anemMeHTuiH 6oXMpanbIH NHOEKC
PINN- HANT 3NEMEHTUINH TOO
BoxnpanbiH avyaannbiH WHOEKCUIH yTraap

6oxupanbiH a4aannblH 33prunr 4 adrungar (XycHart
2).



XycHarT 1. boxupanblH MHOEKCUIAH aHrunarn

AHrunanbiH HAEKC YT1ra, bU Topgopxonnont
1 BU<1 Boxupgonrymn
2 1<BN<?2 Bara 33pruiiH 6oxmpgonTon
3 2<BN<3 OyHa 39prunH 6oxmpaonTton
4 3<BbA Nx BoxupgonTom

XycHarT 2. boxmpanbiH a4aansbiH MIHAEKCUIH aHrunan

AHrunanbiH UHAEKC YT1ra, AU Topgopxonnont
1 BAM <0 Cyypb yTra
2 0<BAN <1 Boxupgonryn
3 1<BAN <2 bara 33pruiH 6oxupgonTon
4 2 < BAU Nx 6oxmpgonTon

Yp AYH

[33px anmMryygblH XepCHUA LUMHXUNTI3HUI OYHI33C
y3Ban, [Hapxan-Yyn ammart kobanbt (Co), rannm
(Ga), monunbaeH (Mo), kagmmn (Cd), uaraaH Tyranra
(Sn), cypbma (Sb), TutaH (Ti), xap Tyranra (Pb), ypaH
(U), 3ac (Cu), BaHagu (V), 6op (B), ctpoHum (Sr),
xyxap (S), OpxoH anmart xpom (Cr), Hukenb (Ni),
maHraH (Mn), uamp (Zn), temep (Fe), Tes avimart
uepun (Ce), ypaH (U), xyHuan (AS)-MAH X3aMX33 TyC
TyCc xamrumH eHpgep, kobanbT (Co)-blH Xamx33 3
anmarTt onponuoo (13-16 wr/kr) yTratan, S-uiH
xamx23 [apxaH-Yyn, Tes anmart agun (0.3%)
ytratan ©OariHa (XycHart 3). XyH4 MeTannbiH
KOHLEeHTpauunr awurnad 6oxupanbiH - UHAOEKC,
ooxmpanbiH HOrACSH NHAOEKC, 33parnanunr
Toouoonoxoa Napxan-Yyn anmart Co, Ga, Cd, Sn,
Sb, Pb, U, V, B, Sr, S 6ara 3apruiiH, Cu, Mo ayHa
33pruiiH, OpxoH anmart Ni, Mn, Zn, Fe 6ara 3sprunH,
Cr gyHa 33pruiiH, Tes ammart U, As, S-unH Gara
33pruiiH 6oxmpaonTon 6arHa.

Xanuamx, AyrHanT

["a3pblH JOPONTON, LIOIMKUNTUAH YHIMI33HUIN YHAC3H
acyygan 6on TyxawH OpOH HyTar, Oyc HyTar, ync
OPHbl X3MXAI3HA, 9HI YWN fABL YHIX33p Goguton
sBargax Oym acaxag LUMHXIISX yXaaHbl YHOICNANTIN
xapuynt erex saisgan 6angar 6ereen yyHuii gapaa yr
XOp YPLWIMAr apwunrax axwnnaraar TereBneH
rynuaTrax Hb 3yNTAN OUN33. XepcHuin OoponTon,
LeMmMKUNTUIAT YHIM3X cyaanraaHbl axnblr aHx 6apyyH
CypaHa uen Tanax OHOMbIM HOTMOX 30pUNroop
X.M.JlamnpenH Hap XMNC3H rax y3gar. MaHam opHsbl
XyBb[l 9H3 TOpPnuWH cydanraaHbl axwun CcyynuinH
XUnyygag apuumkuk 6GanmHa. [1.0toyH6aT HapbiH
cydanraaHaac  y3Ban  YrnaaHbaatap  XOTblH
CyypblbIH BycuMnH eHreH xepceHg As (9.2), Pb
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(37.2), Cr (85.4), Co (1.2), Ni (8.8), Zn (88.4), Cu
(5.8), Mo (0.7), V (52.3), Sr (294.3) wmr/kr
aryynamkrtanm, XxepceHA aryynargax 6oxupayynax
fooucbiH  3eBweepergex [334 xoamxd3 (MNS
5850:2019)-H33Cc paBcaH XepcHW 6oxMpaonTbIr
HUWAT 439KnA 93nax xXysuap asu y3san: As 3.9%, Pb
2.9%, Cr 2.6%, Zn 1.9%, Cu 0.6%, Mo 1.0%, Sr 1.9%
ooxvpgonton, xapwH Co, Ni GormoH V 33par
3ANEMEHTYYANNAH XYNU3X aryynamx craHgapTaac
paBaaryn GamHa. MeH Y.CoHomgarea Hap
YnaaHb6aaTap, OpasHaT, [JapxaH XOTblH X6pPCeH A3X
XyH4 metannbiH (As, Cr, Pb, Ni, Zn) 6oxmpanbiH
TYBLIMWH, 3pYyyn M3HAWAH SPCANMAH  YHINraar
yHanaxaa IPl-unH gyHpax yTryya YB xotog 1.33
(oyng 33pruiH 6oxupgon), OpasHatag 1.83 (myHo
33prunH 6oxmpgon), dapxang 0.94 (6ara 6oxmpgon)
Damkas.

BugHun xuincaH cypanraaraap HWUAT anumryyabiH
XepCHUIN BOXMPANbIH a4aansbliH UHAEKC CYypb yTrag
xapransax, MeH “XepcHuh 4aHap. XepceHn
aryynargax 6oxvpgyynax 6ogucbiH 3eBLUeepergex
0930 xamxka3 MNS 5850:2008" craHgapTag
3aacHaap XepceHA aryynargax oOpraHuk owuLw
Bboxmpayynard 6oamcyyablH XopTon 60M0oH arynTan
aryynamkaac gaeaaryn 60noBY cTaHgapTag 3aacaH
3eBLIeEpergex 0930 X3MXK33HI3C [apxaH-Yyn
anlMMMnH XepceHp aryynargax 33CUAH X3aMX33 2.2,
MONMOAEHNI XaMX33 2.42 naxuH eHaep GancaH 6on
3 anmrunH xepceHa 6opbIH Xamxa3 3.1-3.4 AaxuH ux
Oaliraa Hb aHxaapan TaTax ©0aiHa. Uimasc 3H3
TOpNUH cydanraar MOHron OpHbl  X3MXK33HA
TOAOPXOW AaBTaMxTauraap rynuaTrax, XepCHUNR
XYHO MeTanmblH 60XMpANbIr XsiHaX, M3A33ITNAH caH
YYCrax Hb 3YUTIM 1OM.



XycHarT 3. XyH4 MeTannblH KOHUEHTpaL,, XyHA MeTannblH 60XvpanbiH MHAEKC, 6OXMPANbIH a4aanibiH
WHOEKCUIH yTra

Anmar DapxaH-Yyn OpxoH TeB BAU
AnemeHT | KoHu BU BU TyBWMUH KoHu BU BU TyBWMUH KoHu BU BU TyBWUH
Cr 131 | 045 1 66.3 | 2.31 3 6.8 0.24 1 8.30E-02
(Boxupaonryi) (myHA 33par) (6oxvpponryi)
Co 16.3 1.13 2 145 | 1.00 1 126 | 0.87 1 3.28E-01
(Bara 33par) (6oxmpaonryit) (6oxvpoonryi)
Ni 20.3 1.00 1 26.2 | 1.30 2 14.1 | 0.70 1 3.03E-01
(6oxupponryii) (Bara 33par) (6oxmpponryii)
Ga 27.1 1.37 2 12.0 | 0.61 1 20.2 | 1.02 1 2.83E-01
(Bara 33par) (6oxmpaonryit) (6oxvpoonryi)
Mo 121 | 2.46 3 1.8 0.36 1 0.9 0.18 1 5.38E-02
(myHA 3apar) (6oxvpaonryn) (6oxvpgonryit)
Cd 0.4 1.53 2 0.2 0.82 1 0.2 0.66 1 2.73E-01
(Bara 33par) (6oxuppgonryit) (6oxvpgonryit)
Sn 2.8 1.41 2 1.3 0.64 1 1.9 0.96 1 2.85E-01
(Bara 39par) (6oxmpaonryi) (6oxupponryit)
Sb 1.8 1.48 2 1.0 0.82 1 0.9 0.70 1 2.83E-01
(Bara 33par) (6oxuppgonryit) (6oxupponryit)
Ce 448 | 0.96 1 453 | 0.97 1 50.6 | 1.08 1 3.32E-01
(6oxupponryit) (Goxupponryit) (6oxnpponryit)
Ti 3700.0 | 1.05 1 3578.0 | 1.01 1 3325.0 0.94 1 3.32E-01
(6oxupponryii) (Goxupponryit) (6oxnpponryit)
Pb 40.7 1.63 2 156 | 0.63 1 184 | 0.74 1 2.52E-01
(Bara 33par) (6oxmpgonryit) (6oxvpgonryi)
U 1.8 1.10 2 1.2 0.71 1 2.0 1.19 2 3.10E-01
(Bara 3apar) (6oxmpaonryi) (Bara 33par)
As 5.6 0.83 1 6.9 1.03 1 7.6 1.14 2 3.25E-01
(6oxvpponryi) (6oxmpaonryit) (Bara 33par)
Cu* 222.0 | 2.49 3 309 | 0.35 1 15.0 | 0.17 1 4.81E-02
(ayHA 33par) (Goxvpponryi) (6oxupgonryit)
Mn 542.0 | 0.79 1 1004.5 | 1.47 2 500.0 | 0.73 1 2.86E-01
(6oxupponryii) (Bara sapar) (6oxmpponryit)
Y, 108.0 | 1.15 2 89.9 | 0.96 1 82.9 | 0.89 1 3.27E-01
(Bara 33par) (6oxmpaonryii) (6oxvpoonryin)
Zn 88.8 1.08 1 99.8 | 1.22 2 574 | 0.70 1 3.07E-01
(6oxupponryii) (Bara sapar) (6oxmpponryit)
Fe,% 3.5 0.98 1 4.2 1.16 2 3.1 0.86 1 3.26E-01
(6oxupponryii) (Bara 33par) (6oxmpponryit)
B 85.7 1.07 2 78.1 | 0.97 1 776 | 0.96 1 3.32E-01
(Bara 33par) (6oxmpaonryii) (6oxvpoonryin)
Sr 547.0 | 1.26 2 353.0 | 0.82 1 398.0 | 0.92 1 3.16E-01
(Bara 33par) (6oxmpaonryit) (6oxvipmonryin)
S, % 0.3 1.32 2 0.1 0.45 1 0.3 1.23 2 2.42E-01
(Bara 33par) (6oxupmonryi) (Bara 3apar)
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Abstract

ASSESSMENT RESULTS OF HAND HYGIENE KNOWLEDGE, ATTITUDE AND
PRACTICES OF PRIMARY SCHOOL STUDENTS IN THE CAPITAL

Byambasuren Kh!, Munkhnaran G, Enkhbat R?, Idshinkhorloo B?, Otgontsetseg D?,
Narangerel B, Badamtsetseg G*, Anargoo Ch?', Oyungeren R, Purevsuren Ts?, Enkhbat J%,
Myagmardorj Ch?, Javkhlan Kh?, Myagmarjargal N*, Unurzaya E*, Enkhnaran N?, Sarnai Ts?,

Gantogtokh S?, Tuyajargal 1!, Gerelmaa S*, Nyamsuren L!, Bolormaa I, Tsegmed S?,
Unursaikhan S, Ariuntungalag D3
INational Center for Public Health
2Selbe high school
SUnited Nations International Children's Emergency Fund
Email: byambasuren.ncph@gmail.com

Introduction: One of the sustainable development
goals until 2030 is to include everyone in safe
sanitation and hygiene services and to create
adequate water supply, toilets, and hygiene
conditions in all environments, including homes,
schools, hospitals, and workplaces. However,
achieving this goal presents significant challenges
but in Mongolia it’'s not evaluated well. In light of the
need to evaluate the knowledge, attitudes, and
practices of elementary school students in the capital
city center and remote districts concerning hand
hygiene, and to provide health education using the
Communication for Behavioral Impact (COMBI)
methodology to enhance their adherence to hygienic
practices, this project is being organized. It aims to
support the development of future action plans by
assessing the impact of its activities on the formation
of practices and attitudes among students through a
comprehensive final assessment.

Materials and methods: The one point in time cross
sectional focus group-based survey is designed to
assess elementary students' knowledge, attitudes,
and practices regarding hand hygiene. The data will
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be collected using quantitative methods. A total of
540 students of the 1st-5t grade of elementary
schools of Songinokhairkhan (SKHD) and
Bayanzurkh (BZD) districts of Ulaanbaatar city
participated in the assessment. A database was
created by typing the data of the participants in
Microsoft Excel program to determine the
knowledge, attitudes and practices of students about
hand hygiene. The collected data is converted into
EPIDATA 3.1 program, the important codes
necessary for the study are verified and converted
into SPSS 25 program. Statistical processing will be
performed using SPSS 25 software, and key
indicators such as population size, mean, total, and
frequency will be utilized. The accuracy of the results
(standard error), confidence intervals, and 95
percent confidence limits (95% CI), will be used to
identify differences between groups (gender).

Results: The evaluation encompassed 515 students
between the ages of 5 and 11, spanning from 1st to
5th grades, from schools 84 and 33 of Bayanzurkh
district, as well as schools 76 and 153 of
Songinokhairkhan  district.  The  participants


mailto:byambasuren.ncph@gmail.com
mailto:byambasuren.ncph@gmail.com

comprised 51.7% boys and 48.3% girls. Among the
surveyed students, 45.4% have an understanding
that handwashing should ideally last between 30 to
60 seconds. Gender-wise, boys have a slightly
higher awareness rate (49.2%) compared to girls
(41.4%). Regarding age, the highest percentage of
correct knowledge (61.5%) regarding the duration of
handwashing is observed among 5-year-old
students. One out of every 3 students (72.4%) who
participated in the evaluation had the correct opinion
that only water is not enough for hand washing but
24.3% has the wrong attitude and the remaining
3.3% don’t know. By gender, girls (75.1%) had a
5.2% higher rate of correct attitude than boys
(69.9%). The average number of times students
wash their hands is 3.75 (95%CI 3.56-3.98). The
average number of times students wash their hands
is 3.75 (95%CI 3.56-3.98). When comparing the

hand hygiene practice questions to the public, 90.9%
of the assessed students had a good practice of
washing their hands in the morning, and 58.3%
washed their hands at school.

Conclusion: While students knowledge and
attitudes about hand hygiene are good, the
conditions for hand washing in school environments
are inadequate. Knowledge, attitudes, and habits
about hand washing are declining as they get older,
or relatively low for students aged 9 and 10.
Information about hand hygiene in school
environments has low access to advertising
materials, and there is little participation among
students in training and community activities in this
regard.

Keywords: Hand hygiene, elementary school
students, knowledge, attitude, practice

YHaacnan

“AlOynryii apuyH L3BpUIAH Banryynam, apyyn axymH
yanumnrasHg — Oyx  HUATWAr  xampyynax, rap,
CYPryynb, 3MHANar, axnblH 6anMp rasg 6yx opyumHg
lWaapanara xaHracaH ycaH XxaHramxk, Gue 3acax
rasap, apyyn axynH Hexuen 6ypayynax”-a3p HYB-biH
2030 oH xypTanx TOrTBOPTOW XODKMUWH 30pUNTOA
3aacaH XU 4 MaHain yncaj 9H3 Hb TynramgcaH
acyyanyyablH Har xaBaap 6anHa.

[apblH apuyH LU3BPUIAr CaxuxX Hb SHMUMWH 3yWN MaT
GonoB4 xernkwk Oy OOMOH eHAep XenKUNTan
OpHyyAad 4 MprauiH rap yraax gagan xaHrantryu,
XanaBapT ©BYMH JAaMXKUX HAr Xy4uH X3Baap GanHa.
[apaa TOrTmMon, 3eB yraax XaBLUMX Hb 3pYYN MAHO33
Xamraanax SHrumH, yp AyHTan apra tom. ap yraax
OpYMH Hexuen, 34 Oytuunr Oypayynax, Xyyxgsg
faraac Hb 36B fajan XaBLYYMax3g auar ax,
LaL3pNar, Cypryynb, XamT OfiHbl XaMTbIH axunnaraa
yyxan oM.

MoHron yncelH 3acrumH raspbiH 2001 oHbl 224
ayraap torroong xun 6ypunH 05 gyraap capbiH 05-
Hbl 64PUIAT XYH aMblH 3pyyn M3HOUNH 6onoBcporbIr
O93WNyynax, 3pyyn ax Tepex 3aH YUAnuir
TONOBLUYYAX  aXIbIl  3PYUMXKYYN3X  30pMIroop
“fapbiH apyyn axywH’ egep ©OOMMOH T3MASIMM3H
SHrepyyIk, yr TaMA3rManT e4puiiH XYPIaHA, rapbiH
apuyH LU3BPUIAr caxux, 3aH YUNUAT TONeBLUYYNaxXa
YUIMISC3H 3PYYN MIHOUMH GOMNOBCPOMLIr ONrocoop
UPC3H.  HwuicnanuiiH  epeHxuin  BONOBCPOSbIH
CypryynuiH 6ara aHrMiH cypanuarygbiH rapbiH
3pYYN axymH Maanar, xaHgnara, gagnbir YHOIX,

TYBLUWHI 093LWLnyynax 30puUnroop COMBI
apraunanyygelr  awwvrnadH - apyyn M3HOWNIAH
6onoBcponbIr OInroX, fagan, Xangnara

20

TONeBLUYYNaxaa y3yymk Oyl HeneenmnvnH ynun
axunnaraar TOrcrefiMiH  YHIMraarasap  YHaMX,
uaawmg Xvix YW axunnaraaHbl Ternesrnereer
GonoBcpyynaxag A9MXKNar y3yynax 30punroop
SHIXYY YHIMraar rynuaTras.

3opunro

HuiicnanuiiH  3apum  CypryyrnumnH
cypanuar4gblH - rapbiH  3pyyn
XxaHgnara, Aaansir YHanax

6ara aHrMmH
axymH  magnar,

Martepuan apra 3ymn

YHanNrasHg xamparacad 6ara aHrmiH cypanuarygbiH
rapbiH 3pyyn axywH Tanaapx M3Anar, Xxaugnara,
Oaanbir TOFTOOX TYPraBYUIICIH YHIMr33r aHanuTuk
30pWNTOT OYMarT cyypwrcaH arlvHIUnH 3arsapaap
TYMU3TraX, M3433NNMAr TOOH cydanraaHbl apraap
uyrnyynae. Acyymxuir 6onoecpyynaxgaa xampax
XYpa3 ©onoH opornuoryaon YUFTYYIDK
GonoBcpyyncaH. YHanrasHg YnaaHGaaTap XOTbIH
ConruHoxampxaH (CX[), baaHsypx (B3M) ayyprviH
4 EpeHxun GonoBCponbiH CypryynunH 1-5 gyraap
aHruiH - HUAT 540 cypanuarymiar  caHamcaprym
TYYBPUWIH apraap COHroH 95%-unr xampyynas.
TyyBpuir 6GonoBcpyynaxgaa 30punToT  OynruiH
TYBLUMHZ XYN33H 36BLU66peraexyiL, Hapuneynanrtan
Ganxaap TOOLOOMON XWX, TOXMPOX OynarnacaH
TYYBPUMH aprbir awurnae. HWAT 39X OnoHNorooc
TYYB3PN3H aBcaH X3Ccraap TONeenyynaH
cypanuarygblH  M34719r,  XaHgnara,  gagneir
TopopxornoB. OponuoryabiH magaannuir Microsoft
Excel nporpammg wWuvBX M34337MNH  Gaas
yycracaH. HartracaH magaannuir EPIDATA 3.1
nporpaMmmp XepBYYIDK cyfanraaHj Llaapanaratam



yyxan KoAyyabIr HArTNaH wanrax 6atanraaxyynaH
SPSS 25 nporpammp XxepByynaB. YH3MArasHWin
M3O33M19N UyrnyynanTblH Japaa TOOH M3A33nan,
erergnuiir CS Pro nporpamma H3ITrax, HUALTIN
Oangan, Norvk WanranTbir TOOL00NoB. Mag3annuinH
6aasbIl TYLUMITISH Wanryyp y3yynanTyyauMir TOooLoX
apraynanelH garyy ctatuctuk 6onoBcpyynant, AyH
WnHXMNraar SPSS 25 nporpaMm xaHramx alumrna
OyHO2X yTra, JaBTaMXUNH y3yynanTasp TOOLOH yp
OyHr  (cTaHgapT angaa, MTrAX  uHTepsan),
oynryyamiH (xymc) sanraar Togopxomnoxon 95
XyBURH wuTrax xsasraap (95%UX)-biH - yTryyapir
awmrnaH ryniuaTras.

Yp AYH

YHanraaHg HwicnanuiH EpeHxuin 6onoBcponbiH 4
cypryynuiH 1-5 gyraap aHruiH 5-11 HacHbl 515
cypanuaryvmg  xampargax, T19araspunH  51.7%
xeBryya, 48.3% oxug 6ans. CypanuarygblH gyHaax
Hac 8.04, yyHaac xesryya 8.09, oxug 7.98 6aiiHa.
Har epxep ayHoxaap 5.02 xyH am ©yn 6onoH
ambgapd, yyHdac 5-11 HacHbl gop xasx 1-3
XYYX3ATaW ain epx ambaapaar 6ame.

YHanraaHg xampargcaH cypanuardgbiH 45.4% Hb
rapaa 30-60 cekyHAbIH XyrauaaHg yraax €CTomn racaH
36B MSANarTon. XyMCaap XxapbuyynaH aBy y3Ban
xeBryya (49.2%) oxuayypaac (41.4%) nnyy, Hacaap
aB4y y3Ban 5 Hactam cypanuarygbiH gyHg 30-60
CeKyH yraax €cTOW r3C3H 36B M3ANAr XamruiH
eHaep (61.5%) y3yynanTTan 6anHa.

CypanuarygbiH “[onxviiH rap yraax egep’-uir
M3443r 3C3X M3anarmnr yHanaxag 94.8% ort
M3O3Xryn ynacaH 5.2% TyxanH efpuiiH Tanaap

X00n XMAXUAH eMHe
Xoon nasxvinH emHe
Xoon nacaHun gapaa
Bue 3accaHbl gapaa

lap 6oxvMpacoH yeq

"ap yraax Toxvongon

["agHaac rapTaa opX MPCHUI Aapaa

COHCOX GancaH 60noBY X343H capg 6ongor Tanaap
M3a3xryn 6anHa. Mapaa yraax gapaansbiH Tanaapx
M3OMArMAH  TYBLUMHI Hacaap xapbuyynaxag 8
HacTan cypanuarygbiH ayHa (78.8%) xamruiH ux, 10
HacTan cypanuarygbiH oyHa xamrunH 6ara (65.1%)
Y3yynanTTan 6arHa. [JanxuiH rap yraax egpuir ort
M3A3Xryn cypanuarygbiH 69.5% cypryynuac 30XvMoH
GanryyncaH rapblH apuvyH LU3BpPUWAH Tanaapx
cyprantag xampargax Oavraaryn, 62.3% rapbiH
apuyH U3BPUNH Tanaapx asiH, OfloH HUNTUH Bycan
ynn axvnnaraadg oponugorry 6ams. ap yraaxblH
a4y xonboranbiH Tanaap cypanuardygbiH 68.2%
XangBapT 6BYHeeC ypbauuiaH CIpruniHa racaH 3eB
M34narTa Gereeq Hac HAMargax Tycam rap yraax
Tanaap M3493N13n  HAMargax  Oawraa Hb
axurnargas. Hunt xyyxayyounH 96.1% Hb rapaa
OYypa3H yraaxag caBaH LWaapgnaraTtal racsH 3eB
M3ANarTan Gamraa x3OuM Y 34r3dp XYYXAYYOUNH
57.8% cypryyne p[339p caBaH OGaunparryl rax
xapuyncaH 6ams.

CypanuarygbiH guninaHx (92.6%) xoon WA3XUIH
©MHe rap yraax X3parTall [3COH 36B M3AnarTan
60oNoBY Cypryynb A33p33 X00N NA3XUIAH eMHe 27.9%
rapaa Tortmon yraagar (3ypar 1). [apblH 3pyyn
axyyvH XaHgnarbiH Tanaapx acyyntbir HUAT3L Hb
XapbLyynaH y33X34 HUAT YHIMraaH4 XamparacaH
cypanuarygbliH 91.5% rapaa yraax Hb xangsapT
©BYHOOC COPrMNIHA MAA3ITaN caHan Hunmk 6ariHa
racoH 3eB xaHgnaratam 6GawicaH 6on 24.3% rap
yraaxap 3eBxeH yc 6anxag xaHranTtram racaH 6arviHa
(Bypar 2).

0 20

3ypar 1. [ap yraax Tanaapx mMagnar, xysuap

YHanraaHg oponucoH 3 cypanuard TyTMbIH 2 (72.4%)
Hb rap yraaxaj 3eBxeH yc 6anx XxaHranTrym rax
6opnor 3eB xaHanarataw, xapuH 24.3% Hb Oypyy
xangnaratan, 3.3% Hb mMagaxryn GanHa. Xyncaap
xapbuyynaH asy y3Ban oxug (75.1%) xeBryyaaac
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(69.9%) 3eB xaHgnarblH TyBWUWH 5.2% wunyy 6aiis
(Bypar 3).

CypanuarygblH gunnanx (80.2%) Hb XxaHwanrax,
HaviTaacHbl Aapaa rapaa yraax Laapanaratam rax
©oppor 3eB xaHanaratan 6anB. boxmpacoH rapaap
Oycdoan xangBap OamXuWx 3pCOdnToN 3COH 36B



XaHgnaratanm cypanuardug XamruiH engep Oytoy
85%-umir 333k, xapuH 75.9% rapaa ycaap cavitap
yraacaH 4 caBaH X3parnax Lwaapanaratan racaH 3eB
xaHgnaratan 6anHa.

CypanuarygblH OWAN3HX Hb 36B XaHanaratam 0Oa
XYMC33p xapbLyynaxaga OXvAyyd XeBryyasasc Wnyy,
Hac HaM3araax TycaM 3eB XaHanarartan cypanuardng
HaMargax b6aviraa Hb axurnargas. XapyMH 60XMpACOH

[apaa yraax Hb xangBapT 6BYHOOC CIPIUNITHI
ragarTan caHan HUMIMXK 6airaa acax

X3paB rapaa ycaap caunTap yraacaH 6on caBaH
X3parnax Wwaapanarataim acax

BoxvpacoH rapaap 6ycaaa xanasap gamkunx
3PCAdNTIN ICIX

XaHuanrax, HanTaacHbl japaa rapaa yraax
LWaapanaratan acax

XaHgnarblH acyynt

"ap yraaxag 3eBxeH yc banxag xaHranTran 3cax

rapaap 6ycaag xangBap SamXux 3pcOdnTal racaH
36B XaHgnaraTtan cypanuaryvg egepT AyHaxaap 3-
4 ypaa rapaa yraagar 6anHa. Cypanuaryvg egepTt
ayHoxaap 3.75 (95%WX 3.56-3.98) ypaa rapaa
yraagar GamHa. [apblH 3pyyn axyiH Tanaapx
OaAanblH  acyynTyyabir HWWATSA4 Hb  XapbLyynaH
Yy39X34, VYHANrd3H4 XamparacaH —cypanuarygbiH

90.9% ernee rapaa yraagar 3eB fagantan bavraa
06a 58.3% cypryynb 433pas rapaa yraagar 6aiiHa
(Bypar 4).

915

70 80 90 100

3ypar 2. lapblH 9pyyn axyiiH Tarnaapx xaHanara, XxyBmap

69.9 751 724
EDparton  ®OMarTan Hwuiat
25.6 229 24.3
. . 45 2 33
Tunm Yryn Magaxryn
3ypar 3. [ap yraaxag 3eBxeH yc 6arixag xaHrantranm 3Cax Tanaapx xaHgnara, xysuap
C n Y 6an 57.9 H Tunm
= YPryynuinH apuyH LdBPUIH epeeH caBaH Ganaar acax .
>
§ Cypryynb 04339pa3 rapaa yraagar 3¢ax 58.3
L
é Ornee rapaa yraagar acax 90.9
]
= [apaa yraaxgaa caBaH Xaparnafar 3cax 96
0 50 100 150

3ypar 4. ["apbliH 3pyyn axyiH Tanaapx gagarn, xyBuap

lapaa xa9pxaH yraagar 3C3X acyynTbir XYWAC33p
XapbLyynaH aBy y3Ban apartan 83.8% caBaHOax,
ycaap yraapar, amartan 89.6% caBaHgax, ycaap

yraagar, XapuH ernee rapaa yraagarrylw rax
xapuyncaH apartan 12%, amartan 6% 6aviHa (3ypar
5).
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83.8%

12.0%

4.1% 6.0%

Opartan

E Ornee rapaa yraagarryu

89.6%

OmarTan

= CaBaHaax, ycaap yraacaH

86.6%

9.1%

4.4% 4.3%

Hunt

3eBxeH ycaap yraacaH

3ypar 5. (apaa xapxaH yraagar Tanaapx gagan, xysuap

Cypryynb [9ap Oanxgaa rapaa X3pxaH yraax
Li9B3IP343r 3C3aX acyyntag YHaNrasHA oponuoryabi
42.1% caBaHpax, ycaap yraagar rox xapwyrcaH
6on 37.1% 3eBxeH ycaap yraacaH, 11.1% ort
yraagarryn rax xapuyncaH 6arnHa. Hacaap Hb aB4
y33x3q 8 HacTanm xyyxayya xamrunH nx dyoy 53.9%
Hb Cypryynb L033p33 CaBaHAax, ycaap yraagar rax
xapuyncaH 6anHa. XapuH 10 HacTam XyyxayyauiH
11.1% cypryynb [33p33 rapaa yraagarrym rax
Xapuyrmkaa (XycHarT 1).

lapaa yraaxgaa caBaH Xx3parnajar [Adajang
cypanuarygbiH 97.5% Tunm raxx xapuyncaH 6awviHa.
Hacaap aB4 y33x3a 5-6 HacaHO xaMrmiH ux Gyy
99.8% 6anB. YHanrasHa oponuoryabiH 90.9% ernee
TOrTMon rapaa yraagar 6a rapaa 86.6% caBaHgax
yraagar 3eB pagjantaw OarnHa. [apaa yraaxgaa
42.7% 30 cekyHOd93Cc 1 MWHYTbIH XyrauaaHnf rapaa

Har (58.3%) Hb rapaa yraagar, XapuH Cypryynb
093pa33 rapaa yraaxgaa 42.1% caBaHgax, ycaap
yraagar, 37.1% 3eBxeH ycaap yraagar, 11.1% ort
yraagarryy 6amB. CypanuardygblH  33.6% Hb
3apymMmgaa Cypryyrnb O33p33 XOO0S MASIXWAH ©MHe
rapaa yraagar, 27.4% Ttortmon, 25.8% x9333 \
yraagarryn 6anHa. Cypanuard 2 xyyxag TYTMbIH Har
(57.9%) Hb CcypryynuiiH apwyH U3BPUNH ©peeH]
caBaH bangarryi rax xapuyncan 6ams.

CypryynuiH OpYMHg M3433n3n cyprant
cypTanuunraanubl  martepuan (MCCM) ©Ganpgar
SCOXMNUI TOAPYYIK, HACHbI aHrMnnaap xapbLyyrmmk
y39x34 5 HacTan cypanuarygbiH 46.2% 6Gangar rax
xapuyncaH ©OariHa. OHS Hb ©Oycag  HacHbI
cypanuarymaTan xapbuyynaxag eHaep, 6 Hactan
cypanuaryabiH 49.4% cypryynuinH opunHz rap yraax

cypTanyunraaHel  MaTepuan  Gamparryih  rox
yraagar 6on 30.5% 30 cekyHa XypTam, YnAcsH XapiyncaH BaiiHa (XycHarT 2).
26.8% rapaa yraaxgaa simap xyrauaa sapuyyngraa
mMagaarryn 6ans. Cypryynb 493pa3a 2 XYYX34 TYTMbIH
XycHhart 1. Cypryynb 033p 6anxgaa rapaa XopxaH yraax LaBapnagar acax, wantraaH
Hac CaBaHpax, 3eBxeH ycaap Fap HontoH Yraaparrymn
ycaap yraacaH yraacax XxanpBaprymxyynardy | candeTtukaap
yycManaap apuypar apupar
n % n % n % n % n %
5 6 46.2 4 30.8 0 0 2 15.4 1 7.7
6 24 30.4 29 36.7 4 5.1 7 8.9 15 19
7 47 43.9 45 42.1 0 0 6 5.6 9 8.4
8 53 53.9 34 34.3 2 2 4 4 6 6.1
9 46 414 42 37.8 5 4.5 6 54 12 10.8
10 41 38.7 37 34.9 6 5.7 8 7.5 14 13.2
Hunt 217 42.1 191 37.1 17 3.3 33 6.4 57 111
[apblH apuyH U3B3p caxux Tanaapx M343J, Cypanuaryvg MapraxnuiH 9MY HapbiH 36Breree

M3O33NUUIAT iMap x3n6apasp aBban COHMPXONTOWN
Tanaap cypanuarygaac togpyynaxag 42.7% amu,
14.8% cyprant, WHTEpPHIT, BMAEO aHUMENLLH
33praac aBax COHWPXONTOWM rax xapuyncaH 6aviHa.
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M3[33M13N4 UNyYy aHxaapan XaHOyyrmx, 3esrnereer
efep TyTampaa pJdapan Gonrox  xaHgnara
axurnargax 6anHa (3ypar 6).



XYCHIrT 2. CypryynuiiH opunHA, cypranT cypTanuyuiraaHsl MaTepuan 6aingar Tanaap xapuyscaH Gagan

Hac Fap yraax MCCM 6anpar | lap yraax MCCM 6anparrym Mapaxrym
(cypryynuiH opumHg) (cypryynuiH opuvHp)
n % n % n %
5 6 46.2 1 7.7 6 46.2
6 22 27.8 39 49.4 18 22.8
7 49 45.8 a7 43.9 11 10.3
8 34 34.3 45 45.5 20 20.2
9 39 35.1 45 40.5 27 24.3
10 41 38.7 33 31.1 32 30.2
Huit 191 37 210 40.7 114 22.1
WHTepHeT I
B
OM-uiH knybbIH YN axunnaraa
Buano, aHnmmnwivH
CypTanuurraaHbl MaTepuanaac ;
CypranTaap r—dﬁl
OMmyaac : : : 1 .
0 10 20 30 40 50

3ypar 6. [apblH apuyH LI3BIP Caxux Tanaapx Maa3s, MIA33MNMIr aMap xanbapasp asban COHMPXONTON
Tanaap, XyBvap

Xanuamx

OT1ron yncbiH 6ara cypryynuiiH 288 cypanuarygbi
OYyHO XMUTOC3H rapblH 3pyyn axynH Tanaapx Maanar,
XaHgnara, Aaanbir TOFTOOX cydanraaHbl yp OyHTON
Xapbuyynaxag rap yraax Tanaap M3ASSruiH
(62.7%) TyBWUH 27.8%, xaHanarbiH (61.3%) TyBLUWH
10%, gaanbiH (39.1%) TyBwWKH 36.6% TyC TyC unyy
y3yynanttan 6amHa. LUaawwug 6ara  aHruiH
cypanuarygag MIpraxnuiiH MY HapbiH 36Breree
MOOJ3M3MA WIYY aHxaapan XaHayyrk, 3eBnereer
efoep TyTampaa pagan 6Gonrox waapgnaratan
GaviHa.

AyrHant

1. MapbiH apuyH U3B3p  caxux  Tanaapx
cypanuarygbliH M34nar, xaHanara canH Gavraa
X30un BOMOBY CYpryynuMH OpYMHA, rap yraax
Hexuen xaHrantran 6ypaaaryi 6anHa. Nap yraax
Tanaapx M3Anar, xaHgnara, gagan Hac
Hamargax Tycam Oyypd 6arnraa 6ytoy 9, 10 HacTam
cypanuarygag xapblaHryii 6ara 6anna.

2. CypryynumH OpuYMHA rapblH apuyH L3B3p Caxux
Tanaapx M343353n cypTanyunraaHbl
MaTepuanbiH XYPT33MX XaHranTtryn 6GawncaH

Oereepn 9H3 Tanaapx Cyprant, OfIOH HUNTUIAH YN
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axunnaraaH gaxb cypanuarygblH xampargant
Oara 6aiHa.

Tanapxan

YHOMraar ryiuaTraxa TEXHUKUNH O3MXKNAr Y3YyNcsH
HYB-blH  XyyxguiH caHg GonoH  cyganraaHbl
MO33NaM Lyrnyynaxan A3MXKNar y3yyraH xaMTpaH
axunnacaH basaHsypx ayyprvnH 84, 33 pyraap
cypryynb, CoHruHoxavipxaH pgyyprunmH 153, 76
gyraap CypryynuiiH 3axuparn, cypranTblH MeHexep,
3MY, HUArMUIAH aXwunTaH Ta OyxdHO YHIMraaHMN

GarniH  XxamMT OfHbl ©MHeec T[yH Tamnapxan
NN3PXUNNbE.
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Abstract

A STUDY OF THE QUALITY, CALORIES AND NUTRITION
OF STUDENTS’ MEALS IN SECONDARY SCHOOL DORMITORIES

Tuul B, Gerelmaa L?, Tuvshinbayar B!, Bayasgalan J*
INational Center for Public Health
2Ministry of Health Sector Inspection Office
E-mail: tuulkaa4419@gmail.com

Seven schools in the capital, 289 in rural areas, and
a total of 296 schools were included in the
evaluation. When determining the consumption of
food products used for school dormitory lunches, the
average amount of food products consumed per day
was calculated based on the 1-day consumption
report of food raw materials and products.

Calories and nutrients for lunch were calculated
using the food composition table.

Research processing was carried out using Microsoft
Excel 2010 and SPSS 25 programs, statistical
processing was carried out, and evaluation and
conclusions were made.

The consumption of meat, flour, rice, potato,
vegetable oil, and sugar used in school dormitory
meals meets the recommended amount for children

of any age group, while the consumption of milk,
dairy products, vegetables, fruits, and berries does
not meet the recommended amount for children of all
age groups. The average caloric intake of school
dormitory meals is 1728.7 kcal, which meets the
recommended caloric intake for children aged 7-10,
but does not meet the recommended caloric intake
for children aged 11-14 and 15-18. Consumption of
macronutrients wasn't meet the recommended
intake of nutrients for children in any age group. As
for micronutrients taken from food, the amount of
vitamin B2, calcium and magnesium taken from food
does not meet the recommended amount.

Keywords: School dormitory, food calories, food
intake

YHpacnan

CyynuiH Xunnyyasa XyH amblH aMmbAparbiH X3B Masir,
XOOMMONT, XeAenreeHunh WA3BX, XOPT 3ypLUSbiH
X3P3rnaarTan xonbooTom eBYHMI TapxanT XxypaauTan
HaMargax baviraa Hb cypanuary, ecBep YEUNHX3HA Y
xamaaTah acyygan ©6onoog 6ariHa. XyH ambiH
OyHO@X HacnanT, 3pyyn MaHAuMWH Gamgan Hb
XYYX3A, 6CBep YEeUWHXHWA 3pyyn MSHATIN Lwyyn
xonbooTton Gereep MxaHX apxar ©BYHUN Cyypb Hb
9H3 HacaHpj TaBurgaaruir cyanaadng Torrooxasat,
“XYH amblH X00Nn T3X33nunH bangan” yHgacHun V
cypanraaraap 6-11 HacHbl HUAT XyyXaunH 7.3 % Hb
ecent xoupontro, 2.8 % Hb TypaHxan Oyloy
eHOepTee TOXMPOXIyh bara XXUHT3K balicaH b6anHa?.
Xyyxgog4 yypar gytaxag ecent, XWH HaIMIrganT Hb
yoaawupd, €c OypanganTt, COTIAOXYWH  XenKun
XOUOpY, yypar wununar gytan, paxuT, uyc
OaraganTtag epTeHe. ©BUMNOen yXur siBuTan 000X,
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XYHOP3X Hb nx 6ongor. Toc gyTaxag XyyxaumH ecent
XODKMIT XOouopd, GueniH acapryyuan cynapcHaac
AH3 OypuiH ©BYMHA, SnaHrysa apbCc cancTbiH
©eBYMHA epTaer. Hyypc yc gytaxag XyyxauiH Xoon
6onoBcpyynant myyaax 6ycag 6oamnc oven LWnMHrax
yun axunnaraa angargaHa. XspaB  XYyXAuniH
XOOMOHA, HYYpPC yC ydaaH Xyrauaaraap AyTtean
OyTCaH WNYNarMnr Heel TOC, Laawung HUWAT TOC,
3OUNH yypraap HeXCeHeec Xyyxaf Toc, yypraap
OyTaH OUeniiH XNHraa angdaH Typaang opgors.

“XYH aMbIH X005 TaX3anNunH 6arngan” yHaacHun |-V
cyfjanraaHg TaB XypTanx Hac, 6-11 HacHb
XYYXQYYOUAH  XOONMNONTbIH  Gamgneir  cygarncaH
G6angar. MeH “EpeHxuii 6OMOBCPOMbIH CYpryynuvnH
cypanuarygbiH  9pyyn  M3HOWMH  3aH  yun®
cypanraaraap CypryyrnmnuH XYYXOWAH XYHC, XOOJHbI
X3parnaar cypancaH GanHa. XapuvH  30XMOH
Ganryynantranraap XoonnoAor CypryynuiiH goTyyp
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GanpHbl  XYYXOYYAWAH  XOOM  XYHCHWA  WUMYnar,
TOKIINMAr YaHap, awynrym OGampgang cyganraa
XapaaxaH XuWrgaarym tom. WMNAMaac cypryynuiH
OOTyyp BanpHbl XYYXOYYAWNAH XOOSHbI UYMIar, WUM
TIXKIIMMAr YaHapT cydanraa Xunx Llaapgnaratan
6anHa.

3opunro
CypryynuinH gotyyp 6ainpHbl cypanuardgblH X0OorT,
XYHCHUA  MN4nar, WKMMT  OOAUCBIH  X3MXKI3r

TOOOPXOWIOH, TOFTOOCOH HOPM X3MX33r XaHrax 6yn
3C3X3[ YHANr33 AYrHAMT erex

MaTepuan, apra 3ym

CypanraaHg OMA-Hbl CanbapbiH XstHaNTbIH raspbiH
2023 oHbl TenesrereeT XAHaNT LwwanranT, 3eBfeH
Tycnax yYWNYMnrasHA xampargaxaap 3apnargcad
HUNCNANNINH 7, X666 OPOH HYTIMAH 289 HUAT 296
CYpryynuiiH gotyyp 6anpbir xampyyrscaH.
CypryynuinH goTtyyp 6anpHbl Xo0onoH4 awumrnax éyn
XYHCHMI OYTI3ra3XYYHUN X3PIrnaar TOrrooxgoo
XYHCHUIA TYyXui 34, OyTaaraaxyyHunm 1 XOHOMMMH
3apuyynanTtblH  TaWnaHr yHOSCN3H Har  edepT
XOparNaK Oym XYHCHWMA OyTIargsxyyHun AyHaax
X3M>KI3r rapras.

XOOnHbI MAYNar, WUMT 60ONCBIH X3MXKI3T XYHCHUI
OyToaraaxyyHum  wuMT  OOAMCLIH  HaWpnarbiH
3MX3Tran*? awmrnaH TOoL000B.

XOOnoHA X3parnax Oy XYHCHWIA OyT33araaxyyHun
X3MX33 BGONOH MNYNar, YHACSH WMMT 60AMCYYAbIH
xamxaar Microsoft Excel 2010, SPSS 25
nporpaMmmyyabir awmrnaH CTaTUCTUK
bonoBcpyynanT XWWH unynar, wuMt 604UCHIH
xamxaar bLUYC, OMC, CaHruiiH cangbliH XxamTapcaH
2020 oHbl A/166, A/559, 222-p Tywaang 6atnargcaH
36BMOMXK XOMXK33TaNC, aMuH AaMm, 3pasc 604MChIH
xamxaar OMCangbiH 2017 oHbl A 74-p Tywaanaap
GaTnargcaH 3eBMeMX Xamkaall- Talm Tyc TycC
XapbLyyIDK, YHANIaa, AYrHINAT XMIB.

Yp AyH

CypeyynuiH 0Oomyyp 6alpHbl
XYHCHUU X3p32/133:

CypryynuinH goTyyp 6aripHbl cypanuarygblH MaxHbl
ayHoax xaparnas 180.6 r Gamraa Hb 7-10 HacHbI
XYYXOUAH 36BNeMX XamkasHaac 30% wux, 11-14
HaCHbl XYYXOWAH 36BMNemMX X3aMX33H33C 8.8% ux
GaricaH 6on, 15-18 HacHbl XYYXOWWAH MaXHbl
36BIIOMX XaMX33H33C 11.5% Gara 6anHa (3ypar 1).

cypanyaa4qyobiH
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Jotyyp 6GanpHbl cypanuarygblH CYYHUA X3parnas
aOyHopkaap 76.4 r 6Gawraa Hb 7-10 Hactan
XYYXAYYOUAH CYYHUI 36BNOMX XaMx33H33c 50.9%,
11-14 6onoH 15-18 HacHbl XyyxgoyyaumH 3eBremMx
XOMXK33H93Cc 38.2% 6Gara 6GancaH 6on uaraaH
MO33HUIA X3p3arnas ayHakaap 74.4 r 6anraa Hb 7-10
HaCHbl XYYXAYYOUAH 36BNOMX X3MX33HI3C 46.5%,
11-14 HacHbl xyyxayyaunH 3esnemxeec 41.3%, 15-
18 HacHbI xyyxayyaunH 3esnemxeec 37.2% Tyc Tyc
6ara 6anHa (3ypar 2).

CypryynuinH  pgotyyp 6anpHbl cypanuarybiH
rypunbIH X3parnas ayHaxaap 139 r 6anraa Hb 7-10
HacHbl XyyxgyyaunH 3esnemxkeec 98.5%, 11-14
HacHbl XYyxXOyyaumH 3eBnemxeec 46.3%, 15-18
HacHbl XyyxayyaunH 3eBnemxeec 39% TyC TyC uX
GarHa. [NypunaH OyT33rasxyyHun XxyBba AyHAAX
Xaparnad Hb 134.8 r Ganraa Hb 7-10 HacHbI
XYYXAYYOUVH 36BNeMXuir xaHracaH 6onosy, 11-18
HacCHbl XYYXAYYAWNH 36BMNeMX X3MX33H33C 32.6%
6ara 6anHa.

HoTtyyp 6GanpHbl cypanuardgblH Tepen 6ypuiH
OynaaHbl x3parnaa 80.5r Gaviraa He 7-10 HacTtan
XYYXZYYOUH 36BNOMXK XaMXK33H33c 15% nx BaricaH

6on 11-14 HacHbl  XyyxQYYOWAH  36BReMX
XaMXK33H33C 19.5%, 15-18 HacHbl XyyxayyauiH
seBnemxeec 26.2% Tyc Tyc Oara GawnHa.
CypanraanHg  xampargcaH — goTyyp  GawvipHbl

cypanuar4ygbiH TOMCHUIN Xx3parnas 95.9 r 6ancaH Hb
7-10 HacHbl xyyxguiH 3eBnemxeec 27.8%, 11-14
HacHbl XyyxayyounH 3sesrniemxeec 19.8%, 15-18
HaCHbl XYYXAYYAMNH 3eBnemxeec 6.5% Tyc Tyc ux
GancaH 60n XYHCHUM HOrOOHblI AYHAAXK X3PIrnaa
142.8 r Gamraa Hb 7-10 HacHbl XyyxayyauiH
seBnemxeec 32%, 11-14 HacHbl XyyxayyauiH
seBnemxeec 42.9%, 15-18 HacHbl XyyxayyauiH
3eBnemxeec 47.2% Tyc Tyc b6ara 6anHa (3ypar 3).
HoTtyyp GavipHbl cypanuarygblH XUMC, XXMMCI3HUN
xaparndd 535 r bGawcaH Hb 7-10 HacTan
XYYXOYYOUAH  XKUMCHUA  36BIIOMX  XOMXI3HI3C
73.3%, 11-14 HacHbl xyyxauiH 3eBremxeec 78.6%,
15-18 HacCHbI XYyXOUH 36BNeMX XaMx3a3H3ac 80.2%
Tyc Tyc 6ara 6aviHa (3ypar 4). CypryynuinH gotyyp
GanpHbl cypanuarygblH ypramsbliH TOCHbI X3parnaa
20 r, caxapblH x3parna3a 30.3 r 6aricaH Hb ByX HacHbI
OYNMUH - XYyXOYYAWAH ypramrbliH TOC, CaxapblH
X3pParnasHUIA 36BNOMXKXUIT XaHrax banHa.
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Cypayynuiin domyyp 6aiipHbl  CcypanuazydbiH uamp O6yxui xoon xaparnax OarHa (XycHart 1).

unynse, wumm 600UChkIH X3p32raa3:

CypryynuiH goTyyp GalipHbl cypanuaring enept
ayHmxkaap 1728.7 kkan ununartan, 61.3 r yypar, 46.9
r eex Toc, 245.5 r Hyypc yc, 732.5 mkr A amMvH gam,
0.8 mr B2 amuH gam, 55.9 mr C amuH gam, 260.5mr
Kanbuu, 175.1 mr marHm, 13.6 mr temep, 13.9 mr
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CypanuarygblH  XOOMHbl  WNYNAMMAH  AyHAax
xaparnas 1728.7 kkan Oawvraa Hb 7-10 HacTtan
XYYXOYYOUAH 36BNOMXUAr XaHraxk Oaviraa 6onoBu
11-14 HacHbl XyyxguiH 3eBriemxeec 26%, 15-18
HacHbl XyyxayyauinH 3esnemxeec 30.6% Tyc TycC
Gara 6anHa (3ypar 5).



XycHarTt 1. CypryynuinH oTyyp 6arpHbl XOOMNHbI MIYNar, WNMT 60AMNCHIH XaMX33

LWnmT 60AMKC Xamxkunx OyHpax 95% UX
H3MK rony Hoopn JIEE]
Wnunar Kkan 1728.7 1566 1891.4
Yypar r 61.3 59.0 63.6
©ex Toc r 46.9 44.2 49.7
Hyypc yc r 2455 234.8 256.2
A MKT 732.5 673.8 791.3
B2 Mmr 0.8 0.8 0.9
C mr 55.9 50.8 60.9
Ca mr 260.5 239.7 281.3
Mg Mmr 175.1 165.7 184.5
Fe Mmr 13.6 12.6 14.5
Zn mr 13.9 134 14.5
3000 2335 2490
2000 1728.7 1735
1000
0

[yHpaax xaparnaa

3eBnemx 7-10 Hac

3eBnemx 11-14 Hac 3eBnemx 15-18 Hac

3ypar 5. CypryynunH goTyyp 6arpHbl cypanuarygblH X0OSHbl UAYMArNAH XAMX39, KKan-aap

CypanraaHg, xampargcaH — CypryynumH - OoTyyp
G6anpHyyabiH 35.8% Hb 7-10 HacHbl XyyxXQyYAWnH
UNYN3rMnH  3eBnemx xamxadar, 12.5% Hb 11-14
HaCHbI XYyXAyYAUAH 36BNemMXK Xamxaar, 9.1% Hb 15-
18 HacHbl XYyXOYYOUMWH  WMYM3MUMKAH - 36BIIOMXK
X3MXK33r TYC TyC XaHrax bariHa.

XAHaNT LWWHXWMI3HA XampargcaH —CypryynuiH
aotyyp 6avipHbl cypanuarygblH XOOMHbl  YYPriH
OyHOax xaparndd 61.3 r Ganraa Hb 7-10 HacHbI
XyyxoumH  3esnemxeec 9.9%, 11-14  HacHbI
xyyxgunH 3eBnemxeec 30.4%, 15-18 HacHbI
XYyxaunH 3esnemxeec 37.5% Tyc Tyc 6ara 6anHa.
CypanuarygblH eex TOCHbI x3parnaa 46.9 r baviraa
Hb 7-10 HaCHbl XYYXOWNH 36BIIOMXUIAT XaHrax
Galiraa 6onoB4 11-14 HacHbI XYYXAWIAH 36BIIOMXe6cC
24.4%, 15-18 HacHbl XyyxaunH 3esnemxeec 27.9%
Tyc Tyc Gara GanHa. CypryynuiiH gotyyp 6arpHbl
cypanuarygblH HYYPC YCHbI Xaparnaa 245.5 r baviraa
Hb 7-10 HacHbl xyyxgunH 3esniemxeec 10.8%, 11-14
HacHbl XxyyxgyyaunH 3sesnemxkeec 31.1%, 15-18
HacHbl XyyxayyauinH 3esnemxeec 34.9% Tyc TycC
6ara 6anHa (3ypar 6).

CypryynuiH gotyyp 6anpHbl cypanuarygbiH X0OSHbI
A aMVH OSMUIH OyHOaX Xamka3 732.5 mkr Galraa
Hb BYyX HAaCHbI XYYXAMMH A aMUHO3MUAH 36BNEMXUAT
xaHracaH 6ariHa. C aMUHOIMUAH OyHOAXK X3PIrnad
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55.9 mr Gamraa Hb MeH Oyx HacCHbl XYYXAWUWH
36BMOMX X3MXK33r XaHracaH 6anHa.

Hotyyp GanmpHbl cypanuardygbiH  X0onHbl B2
aMUHO3MUINH Xamxa3 ayHaxaap 0.8 mr 6awnraa Hb 7-
10 HaCHbI XYYXOUNH 36BIIOMX X3MX33TaM OMPOSILL00
6onoB4y  11-18 HacHbl  XYYXOWAH  36BIEOMX
XaMk33H33C 38.1% Hara 6ariHa (3ypar 7).

Hunt cypryynuinH gotyyp GanmpHbl cypanuarygbiH
XOOfHbl KanbUWAH X3MX33 AyHokaap 260.5 wr

Garaa Hb 7-10 HaCHbl XYyXAWNH 36BNOMX
X3MXK33HI3C 62.8%, 11-18 HacHbl  XyyxguiH
36BNeMX X3aMx33H3ac 80% Tyc Tyc Gara GawvHa
(Bypar 8).

CypryynuinH gotyyp 6anpHbl cypanuarygbiH XOOfHbI
MarHWnH gyHaax xaparmnaa 175.1 mr 6anraa Hb 7-10
HACHbl XYYXOWAH 36BIIOMX X3MXI3HI3C 75.1% ux
GanicaH 6on 11-18 HacHbl XYyXAYYOUNH 36BrNeMxX
X3MK33HI3C 23.9%-map bara b6arviHa (3ypar 9).
CypryynuiiH foTyyp 6anpHbl cypanuarygbiH X0OSHbI
TOMPUIH AyHAaX x3parnaa 13.6 mr 6arraa Hb 7-10
HaCHbl XYYXOYYOUNH 36BNeMX X3MX33H33C 83.7%
ux, 11-14  HacHbl  XYYXAYYOUWH  36BMNeMx
XOMX33H93Cc 11.4 ux OGawncaH 6Gon 15-18 HacHbI
XYYXAYYOUAH 36BNemMX XxamkaaHaac 13.4% 6ara
GanHa.

Hotyyp 6GavpHbl cypanuardgblH LanpbiH OyHOaX
xaparnas 13.9 mr 6anraa Hb 7-10 HacHbI
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3ypar 9. MarHuniH gyHaax Xaparnaa, Mr-aap

XYYXAYYOUVH 36BIOMX X3MXI3H33C 148%-nap ux,
11-18 HacHbl XYYXOYYOUNH 36BMOMX X3MXKI3HI3C
61.6%-1map ux 6anHa. 3eBnemx xamxasHaac 23.9%
Gara 6anHa.

Xanuamx

OHaxyy cydanraaraap CypryynuiH gotyyp GampHbl
cypanuarybiH XOOMNOH X3parnax oyn
OyTaaraaxyyHg max, rypwn, bygaa, Temc, ypramnbiH
TOC, CaxapblH X3parnad anb 4 HacHbl OyNruiH
XYYXAYYOUH 38BNOMXK X3MXKI3r XaHrax 6anraa 6on
CYY, UaraaH uaas, XyYHCHWNIA HOroOo, XNMC, XXUMCIaHUN
X3parnas MeH Oyx HacHbl OynrmmH  XyyXAuiH
36BMOMXK X3IMXK33I XaHraxryn Gaviraar ToQopXonmmK
rapras.
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Dotyyp 6GanpHbl cypanuarygblH XOOSHbl OYHAAX
unynar 1728.7 kkan 6anraa Hb 7-10 HACHbI XYYXAWIH
WITYNSMMNH 36BMOMXK X3MXKI3TIM OMponLoo 60mnoBY
11-14, 15-18 HacHbl XYYXOUAH UNYN3rMNH 36BNOMX
X3MKI3r XaHraxry 6amHa. Makpo wumt 6oancyyn
Gonox yypar, eex TOC, HYYpPC YCHbl XyBbd anb 4
HaCHbl BYNIMIAH XYYXAYYOUAH e4epT XOON XYHC33p
aBax €cToM WUMT OGOoAUCBLIH 36BMNEMX X3MXKI3r
XaHraxryn 6amnHa.

Xoon xyHc3sp aBy Oynm MUKpO WmMT 6oamcyyabiH
XyBb[ XOOJT XYHCA3p aBy Oyn B2 amuHgam, kanbum,
MarHumH X3MX33 36BMIOMX X3AMXKI3Ar XaHraxrym
GarHa. OH3 Hb XYYXOYYASA SACHbI CUAPSNKUNT YYCrax
apcaan yycrax 6anHa.



CypryynuinH  gotyyp  6alpHbl  cypanuarygbiH
XYHCHUI X3parnaar “Oceep yYewuH apyyn MIHOWMWH
9pCOANT  XYYUH 3YWNC, YpbAuYunaH CIpPrunnax
acyygan” cyganraaH!? gaxb XyyxayyaunH XYHCHUI

X3P3ArnasHun Yp OYHTaN xapbLyynaxapg
(cypanuaryabiH 16.3% xumc, 59.5% XyHCHUI HOroo,
36.1% cyy, CyyH OyTaargsxyyHUAr 30XUCTOWN
XOONMNONTbIH  36BNeMXWWH paryy egep  6yp

X3parnacaH) onponuoo banHa.
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Abstract

ASSESMENT RESULTS OF TEENAGER’S KNOWLEDGE AND
ATTITUDES ABOUT ENVIRONMENTAL HEALTH

Jawkhlan Kh, Nyamsuren L,
National Center for Public Health
E-mail: jjawhaa900@gmail.com

Introduction: Every year, 1 in 4 deaths worldwide
are caused by diseases related to environmental
pollution and climate change.

24% of all estimated global deaths are related to the
environment, approximately 13.7 million deaths per
year. 3.8 million deaths every year because of
exposure to indoor smoke from upgraded coal fuels.
4.2 million deaths every year as a result of exposure
to fine particulate matter. The purpose of this study is
to determine the knowledge and attitudes of
teenagers about environmental health.

Materials and methods: The study was conducted
using a cross-sectional survey and quantitative
research methods were used. In this, a questionnaire
with 18 questions to determine knowledge and
attitude was developed, data was collected, and
2300 students were included. The data of the
research questionnaire was reviewed and checked,
typed in Microsoft Excel and converted to SPSS 21,
the average value and frequency of the numerical
indicators were calculated by Descriptive Statistics,
whether the distribution was normal by the Shapiro
Wilk Test, and the difference between age and
gender was calculated by the Chi Square test.

Results: 2300 students of 11-19 years of age from
6th-12th grades of 9 districts of the capital and 21
provinces of public schools participated in the survey,
66% (1520) of them were from the local area and
34% (780) were from the city. 6 out of 10 students
believed that poor waste management, the improper
habit of individuals littering in public, the use of
unhygienic pit latrines, and the use of single-use
plastic are the most pressing environmental
problems. When asked about the diseases caused
by environmental pollution, 79.1% of all students
surveyed answered that flu and respiratory diseases
occur. 90.3% of all the students who participated in
the survey believed that the participation of citizens
is the most important in reducing environmental
pollution.

Conclusion:

1. The participation of teenager’s in environmental

protection activities is insufficient.

2. To increase teenager’s knowledge and attitudes
about environmental health, it is necessary to
regularly provide information using modern
technology based on their characteristics.

Keywords: Adolescent knowledge, attitude,

environmental health

YHgacnan

XXun Oyp ganxui paxuvHp OypTrargcaH HUMT Hac
GapanTbiH 4 TOXMONAOMN TYTMbIH 1 Hb XYp33anaH byn
OpyHbl  GoxuMpgon  ©OMOH  yyp  ambcerasnbiH
06pUNenTTan xonbooTon eBYHMI yriMaac Hac 6apx
GariHa'. JonxuiiH XyH amblH HWAT Hac GapanTbiH
24% xypa3anaH 6ynm opumHTOM X0nbooTon Gereen
xung onponuooroop 13.7 cas xyH Hac 6bapx H6awnHa.
©pxuiiH araapblH 6oxmpanoop xwmn 6yp 3.8 caa xyH
Wwaxman TYMWHWA yTaaH4 XOPACOHbl yriMaac Hac
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6apx 6arHa. Op4Hbl araapbiH 6oxmMpanoop xun oyp
4.2 casi XyH HapUMH LUMPXSrT TOOCOHLPbLIH yrnmaac
Hac Oapx OGanHa2. Xypa3naH Oy Op4YHbl XY4YuH
3YWNyyA Hb AnaHrysa xenkmxk 6arviraa opHyygag Hac
GapanT, ©BYMH SMrar, XeAeriMepwunH 4agBap
angantbiH YHOCSH wantraaH 6ongor. Tyxawn6an
CaxapbiH uen, Adpuk 33par ©Oyc HyTarT
OMPOIILOOroop XyH aMblH Hac 6apanTbiH WanTraaHbl
35% xypoar rox TOOLOOMK332., [3nNXUNH HUAT
xyyxaunH 90% 6yoy 2.2 Tapbym Xyyxag araapbiH
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6oxvpaon uxtan 6yc Hytart ambaapy 6anraa 6ereeq
uar yypbIlH eepynent, raMWwrninH ynmaac »xun éyp 40
casi xyyxaunH ©Oonoscpon Tacanggar. 815 cas
Xyyxag 6oxmpAcoH araap, yC, Xepc, XOOJ XYHC3HA
aryynargax xap TyranraHbl xopanorog eptaer 3.
MoHron yncelH XyBbA araapblH 60XUpAon, YHOHbI
YCHbI YaHap, aroynryn 6angan xaHranTtry, XepCcHUN
6oxupaon 6a xor xaarasnblH 30XUCTYN MEHEXMEHT,
YYp ambCranblH  ©epynent, HyX3H XOPMOH,
AMHIMMMAH XOr Xasaranbir 30XWUCTYW yCTrax 33par
OpYHbl 3pYyyn MSHOMWH TynramacaH acyyanyyn
barHa. YnaaH6aatap XOoTog XYH amblH LUWMDKUNT
XO[emnreeH, XaT WX TeBNepen YYCC3H Hb rap
XOPOOSSbIH ai epXMNH TOOT HAMIrAYYImK, yrMaap
araap, Xepc, ryH1in yc 6oxmpaox ron wantraaH 6omx
GarHa. Tyxamnban HUICRaN XOTblH rasap HyTrUiH
88% xepcHui BGoxmpgonton Gereen 200000 epx,
900000 opuum wuprag rap xopoorong ambgapy
6anHa. YyHun 90% Hb Hyx3H xopnoH, 130000 myy
YCHbl HYXWWTr xaparnax 6arviHa. Huiicnan xoTbiH 9
ayypart HuWT 152,470 HyxaH >xopnoH Gawnraa 6a
egepT 1 cas nuTp, xmnngaa 360 caa nutp 6oxmp rapy
OariHa. YnaaH6aaTap x0T 601 A3NXUAH XaMIMiAH UX
araapblH OOXVMPAONTOM HWACHANYYOUAH H3M OM.
KununH  xaMriH - XYWTAH  edpyyaln  edept
ayHokaap PMa2s TOOCOHUpPbBIH BOXMPASbIH X3MXK33
woo Metp TyTama 687 mkr xypgor Hb OOMB-bIH
alynrym rax 3eBneger TYBLUMHIA3C 27 OaxuH UX
HanHa. AraapbiH 60XMPANbBIH XaMrMH ron 3x yycBap
Hb XYWTHUIA ynupang “rap” xopoonona waxman Tynw
TYNOar 3yyxHaac yyaanTai tom 4.

Manan yncag Ttynramgax ©OyhW OpuYHbl acyypan,
TYYH33C LWanTtraancaH eBuynen, Hac OapanTtbir
Oyypyynax, 3pyyn M3HA33 XxamraanaxbiH Tyng
canbap XOOPOHAbIH XaMTbIH axunnaraa, UpragunH
oponuoo Yyxan HeneeTan Ganmpgar. Uiimaac eceep
HaCHbIXHbI OPYHbI 3PYYN M3HAMWH Tanaapx MI4nar,
XaHgnarbir TaHgaH cyanax waapanarartan.

3opunro

OHaxyy cyaanraaHbl 30PUMTO Hb OPYHBLI  3PYYn
M3HOMWH Tanaapx ecBep HaCHbIXHbI MAANAT,
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OpoH HyTar = XoT

XaHgnarbir TO/J,OpXOIZJ'IOXO,EI, OpPLLUUNHO.

MaTtepuan, apra 3ymn

Cypanraar Har arlvHIMiH cydanraaHbl 3arsapaap
XUIMK TYWLSTracaH Gereep TOOH cydanraaHbl aprbir
awmrnacaH. YyH4 M3gnar, xaHanarbir TO4OPXOMox
18 acyynt Gyxun acyymx xyyacbir 60noBcpyynaH,
M3433nan uyrnyyncaH 6ereeg 2300 cypanuarygbir
xampyyncaH. CyganraaHg Ynaan6aaTtap XOTbiH 9
ayypar 6onoH 21 anmrunH EpeHxuii 60noBCponbIH
cypryyne  (EBC)-mnn  6-12  pgyraap  aHrmiH
cypanuaryma xampargas. CyganraaHsl M333Nnumnr
uyrnyynaxgaa 2024 odbl |-V pgyrosp capbiH
xyrauaaHg Google form awwrnaH cyganraaHg
xampargaxbir 36BLUOOPCEH cypanuar4abir
xampyyncaH. CypanraaHbl TOOH  M3A433nang
Microsoft excel, SPSS 21 nporpamm awwurnaH gyH
LUMHXWIT33 XUAC3H.

CypanraaHbl yp AYH

Cypanraang HuncnanuiH 9 ayypar, 21 aiMrunH
epeHxu BOoNoBCPOnbIH CypryynuinH 6-12 gyraap
aHrmnH - 11-19  HacHbl 2300  cypanuaryumg
xampargcaH 6ereeq TaaraspuiiH 66% (1520) opoH
Hytraac, 34% (780) YnaaHbGaaTap xoToOC
xampargcaH 6aniHa  (3ypar 1a). CypanraaHg
xampargcaH HuURT cypanuardygblH 65.3% (1502)
amartan, 34.7%(798) apartan cypanuarung banHa
(8ypar 16). CypanraaHg xampargcaH HUAT
cypanuarygbiH 34.7% (797) cymaac, 33.9%(780)
HUMcnanaac, 31.4%(723) anMruinH TeBeec OponLCcoH
Gereeq Xymcaap XapbUyyiDK y33Xd4 OMIrTan
cypanuaryvg  gunnaHx  GavHa  (Bypar  2a).
Cypanraang xampargcaH YnaaHGaaTap  XOTbIH
cypanuaryabiH 27.4% (213) YnHrantan, 17.9% (139)
CoHrnHoxarpxaH, 16.4% (127) BasHron gyypraac
TycC Tyc xampargcaH 6anHa (3ypar 26). Cyganraang
xampargcaH cypanuardyblH uxaHx Hb 9 (24.4%), 10
(29.3%), 11 (20.1%) Ayraap aHrvMH cypanuardng
6anB (3ypar 3).

Xywc

34.7
65.3

OMartan = JparTan

3ypar 1 (a) cypanuarygpiH 6arpwwun, (6) cypanuaryabiH XyMCUIH xapbLiaa, XyBuap
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27.4
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3ypar 2(a) CypanuarygbiH 6anpLuneIr Xyncasp xapbLUyyrncaH 6argan,
(6) Ynaan6aatap x0TOOC OpPONLCOH CypanuarygblH ambgapy 6y gyypar, xysmap
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3ypar 3. CypanuarygblH aHru 6ynar, xysuap

BaviranvinH ramMwurt y3argan

Bapunra 6yTasH 6anryynant
[annaraa

XYH aMblH X3T UX TeBrnepen

ABTO MaLLUHbI X3T UX X3P3rnaa

Yyn yypxaiH yin axunnaraa

"3p XOPOONIbIH HYX3H >XOPSIOH

Har ygaarunH xyBaHUpbIH XOr xasraan
XymyycuiH 6ypyy aapan

Wn 3apgran xor xasargan

87.7

50

100

3ypar 4. OpyHbl 60XMpPANbLIH FON WanTraaH, Xysmap

CypanraaHg xampargcaH —cypanuaryug  OpYHbl
GoxmpAanbiH ron wantraanbir 87.7% wn 3agran xor
xaargan, 75.6% xymyycumH Oypyy pgagantan
XonbooTou rax y3caH 6aiiHa (3ypar 4). CyganraaHg
XampargcaH cypanuardabiH 47.4% 6Ganranb OpYHbIr
XaMmraanax siMap HarsH apra X3MXKd3HA OpOSLOX
GarncaH Gereen yyHA amarTan cypanuaruvg 30.8%,
aparta  cypanuarung 16.6% 233k GanHa.
Tyxannban HuAT cypanuardgbiH 26.6% (613) Oyx
HUATUIAH UBB3PNarasHg (clean up, ron opynm 60510H
3PraH TOMPHbI XOr TyyX) oponuox OaricaH 6on mopg
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Tapux, XypaanaH Oyh  Op4YHbBIr  Xxamraanax
HeneensIMMH axwun, cyprant, feku, ONOH HUWTWUIT
XamapcaH xeTenbep 33par apra XaMxaaH4 OponLoX
G6angan xaHrantryn 6arHa (3ypar 5). CypanraaHbl
ayHa 10 cypanuary TyTMbIH 6 Hb XOr XasranblH
MEHEXMEHT MYy, XyBb XYMYYCWUAH XOroo un 3agran
Xafx 30XUCTYW Jdagan WX MeH 3pyyn axyuH
lWaapanara XxaHraaryn HyXaH XXOPMOHIUINH X3parnaa,
Har yOaarumH XyBaHLpbIH X3parnas mx Oairaa Hb
OPYHbl XaMIMMH UX TynramgcaH acyyaan rax y3CaH.
Huncnanaac xampargax 6yn cypanuardgbiH 23%,



OpOH HyTraac xampargax 6yn cypanuardyabiH 18.7%
ragaag oOpYHbl araapblH 6oxupaon, XoTooC
xampargax 6yn cypanuardgbiH 25.1%, OpoH HyTraac
xampargax ©oyw cypanuardgbiH 40.7% XymyycuiiH
XOroo wn 3agrav xasx gagan, MeH HUICNanaac
xampargax 6yn cypanuardabiH 22.5%, OpoH HyTraac
xampargax 6y cypanuaryabiH 33.7% Har ygaarnmH

B ByX HUATUIAH U3B3PNaras

= Mopg, Tapux
Xyp33n3H By OpYHLIr XaMmraanax
HenesnnuiH axun
CypranT, neku, TSMU33H

B OCBOpPWIH NapnameHT

XyBaHUpPbIH X3parnas ux Tynramgax 6amHa rax
y3caH (3ypar 6).

Cypanraang xampargcaH cypanuardgbiH  31.1%
OPYHbI 3PYYJT M3HAMIT XYP33SaH By OPYHOOC XYHUIA
9pyyn M3HA34 Y3YYM3X Heneenen rax 3eB
ToAgopxonncoH 6anHa (3ypar 7).

26.6

3ypar 5. XypaanaH Gy OpyHbIr XaMmraanax apra XaMxa3H4 oporucoH 6angan, xysmap

Har yaaarmnH xyBaHUpbIH X3parnas

56.2

OMHINMMIH XOT XaaranblH MEHEXMEHT Myy

65.8
17
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Yyp ambcrasnbiH eepynent

22.7

"ap yraax Hexuen Oypaaaryi

215

56.3

XepcHun 6oxvpaon

38.1

48.7

JoToop opyHbl araapbiH Goxupaon

lapaap opyHbl araapbiH Goxupaon .

41.7
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3ypar 6. TyxaiH OpOH HyTarT Op4YHbl APYYN MIHOUAH Aapaax HexUenyy4 Xap 33par Tynramgax 6airaa
Tanaapx yHanras, Xxyeuap

B XyH aMbIH JyHAax ambCrarnbliH 3aMblH ©BYNENUAH eHeernnH 6anaan 131 5.1

1 XypaanaH By OpYHOOC XYHUI 3pYYI MAHAJ Y3YYNaX Heneenen 11
Xyp3aanaH Gy opyHbI apuyH L3B3p, apyyn axyiH Ganaan
XypaanaH 6y opyHbl 6oxvpaon 50.7

3ypar 7. OpuyHbl 3pyyNn M3HAWAH Tanaapx OWMronT, Xysuap

CypanraaHg xampargcaH cypanuardgbiH  79.1%
OpYHbI 6OXMPOONTON XON600TOM YYCIX OBYMH SMIar
AyHoaac Tomyy OOMOH amberasblH 3aMblH ©BYMH
UIyY HAMaraaar rax y3csH 6aviHa (3ypar 8a).

CypanuarygbiH 90.3% wpragniH OponuooO OpPYHbI
6oxmpaneir Oyypyynaxag XamrunH vyxan rax y3xaa
(Bypar 86). OpyHbl TynramagcaH —acyyanbir
WMAABIPNAXMIAH  TYNA4  XaMrviH  TypyyHa — Xor
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XasargnbiH - acyyansir WWAABIPNAX LWaapanaratan
rax cypanuardgbiH 51.7% y3caH 6anHa (3ypar 9).
Cypanraang xampargcaH cypanuardgbiH  34.8%
OpYHbl TyNramacaH acyyanbir WWRABIPAAXa4 nprag
©6pCAMNAH YYPraa yxamcapriaxryn 6arnx, UpragviH
oponuoo Myy 6amx Hb OSPXLS3MTIA K Y3CIH
6anHa (3ypar 10).
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(6). OpyHbl 6oxmpanbIr Byypyynaxag X3HuUI OponL00 XaMrniH Yyxan B3, XyBuap

Tynramgax 6yn acyyanbir XeHAeXx Tep 3acart
XaHgax

XyBb XYH Oyp yxamcapTawn 0arix Tanaap onnryynax
XyBb XYH Oyp yxamcapTawn 6arix Tanaap onnryynax

Bycabir ypuanax, asgH epHyynax, HeNeennmnnH axun

Xor xaaranelH Tanaapx acyygan. 2KHbe:AHrunaH
anrax, un 3agram xor xasixryn 6amnx, XormiH casbir ..

3ypar 9. OpuyHbl TynramacaH acyyanbir WMnaBapnax 6avgan, xyesmap
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3ypar 10. OpyHbl TynramgcaH acyyanbir LWMAAB3IPNAxXag Tynrapax 6apxwaan, xysvap

CypanuarygblH UX3HX Hb UHTEPHAT (62%), rap 6yn cypBarmkaac Op4YHbl 3pyyn M3HOWMH Tanaapx
(40.2%), TeneBus, pagno (37.5%) 33par ax M3433N13n oK aBd 6aniHa (XycHarT 2).

XyCHIrT 2. MagaannuinH ax cypsarnk

Ne | Maga3annuinH ax XaHrantrymn Bara 33par | 3apum XyccaH XaHrantran

cypBanx M3a33nan M3A33M31 | M3433MM133 | M3A33N3n
ONnX aBAar | ONK aBgar  epeHxunp onx aBaar
Hb aBaar

1 Cypryynuacaa 10 21 32.6 21.9 14.5

2 Opyyn M3HANIAH 12 25.2 31.9 18.9 12.1
Gaviryynnara

3 Tenesus, pagnorooc 9 20.7 32.8 24.3 13.2

4 MHTEepHeT33C 4.4 12.5 21.1 30.9 31.1

5 COHWH CaTryynaac 30.3 31.2 23 9.4 6.1

6 Han3 Hexpeecee 18 30.3 29.5 14.8 7.4

7 M3p Gynaacas 9.7 194 30.7 23.3 16.9

8 Bycan 18.1 28.8 27.7 14.3 111

9 Magaanan omnx aBy 63 12.6 12.3 5.7 6.4
yaggarrym
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Xanuamx

Ann Anmacma “XOTblH XaTyy XOr Xaaranbir
Oyypyynax, gaxvH 6onoBcpyynax, AaxvH almrnax
Tanaap KepmaHwaxu aMarTanyyygumiH Maanar,
XaHgnara, gaanbir yHanax Hb® cyganraaraap xatyy
XOr XasranblH MEHEeXMEHTUAH Tanaapx M3Anar
(79%), xanpgnara (86%) Hb HUNT wpraguiH 77%
M3413r, XaHanara xaHrantryi ©avraa Hb GuaHUN
cypanraaHbl XOr XasiranblH MEHEXMEHTUINH Tanaapx
XaHgnara camH 6GarHa racaH yp AYHTIM HUALDXK
6aliHa 5.

Kowwmsaa O, Axebyn, Htanme Cuno HapbiH
“CypryynuimH  upraHmi  kny6asp  gamkyynaH
BoTcBaHa XyyxayyouviH Op4YHbl Tanaapx Maanar,
XaHgnara, gagnbir HAM3Irgyynax He” cyganraaraap
XYYXAYYOUAH XYyp3anaH Oy OpuYHbl  XaHgnarbiH
Tyxang, WHTEPBEHL, XMNX33C OMHe cyparnuardgbiH
56% xaHOnarbIiH XyBaapuH 3yWng erceH xapuya Hb
YHOSCNSH wanraxag 6Gavrane opyHbl acyygang
3epar xaHanaratau 6aricaH 6on MHTepBeHL, XUNCHUI
Aapaa 9epar xaHgnaratam XymyycuiH Tyyeap 87%
6ok ecceH BavHa. QHA33C OIMK aBcaH yp AYH Hb
kKnybuiH  ynn  axunnaraaHg — XxampargcaHaap
cypanuarygblH  M34N3r, XaHgnarbir  OIMXMX34
KNyOMWUH yWn axunnaraa yp AYHTaN 6onoxbir
xapyymk Gaiiraa  Hb OugHuMA  cypanraabl
cypanraaHg xampargarcablH 12.3% Hb knybuiH ynn
aunnaraaHg Oponuox 6GaWHa racoH yp AYHraac
anraatan 6aiiHa ©.

Pyuxna XaH, Xnan Cy HapblH “XypaanaH 6yn
OpPYMHA 33MT3N 3aH TONeBT XyBb XYH XOOPOHAbIH
xapunuaa xonboo, ynamxnanT X3Bran M3433N3n,
cowman MmegnarunH ryiuaTrax yypruir xapbLyyrncaH
cypanraa: XdTtagag cyypuncaH —cypanraa’-aap
ynamknanTt X9BNan M3L33NUUAH 3X CypBaliX Hb
XYP33naH Oyl OpYHbIr Xamraanax ymn axunnaraaHg
Oapar aAmap 4 Hemnee y3yyngarrym Gereen OIOH
HUATUWNH  M3OJ3MNUMNH  X3PIrcan Hb  XYMyycC
XOOPOHAbLIH XapwruaaHbl yp Hemneer 63xXKyynax
3aMaap XypaanaH Oyn OpYHbIr Xamraanax yun
akunnaraaHpg ronyroH Hemneermx 0anraa Hb GuaHUN
cypanraaHbl 40.2% rap 6ynaac, 36.4% cypryynuac
XYP33naH Oyl OpYHbI Tanaapx M3433N13N Ok aBaar
r3C3H Yp OYHTAK oviponuoo 6ariHa 7.

OyrHant

1. XypaansH Oy” OpYHbIr Xamraanax yun
axunnaraaHg cypanuardygbiH - Oponiyoo
XaHrantryn 6arHa.

2. Cypanuar4ygblH OpYHbI
Tanaapx M3anar,
HOMArayynaxag TIOr33pUIiH oHuorT
TYNryyprnaH oOpYMH YEWNH TexXHOnorumr
awmrnaH  M3433nn3sdp  TOITMON  XaHrax
Wwaapanaratan 6anHa.
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EPOHXUN BEONNIOBCPOJbIH 3APUM CYPIYYJIUAH YC, APUYH LI3B3P, 3PYYN
AXYWUH HOXLIONUAT YHINC3H AYH
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Abstract

ASSESSMENT RESULTS OF WATER, SANITATION AND HYGIENE CONDITIONS
OF SOME SECONDARY EDUCATION SCHOOLS

Nasantogtokh S, Nyamsuren L
National Center for Public Health
E-mail: Nasaa.ncph@gmail.com

Introduction: The United Nations Sustainable
Development Goals (SDGs) established ambitious
targets which aim to achieve universal access to
water sanitation and hygiene by 2030. Access to
water, sanitation and hygiene is one of the most
effective ways to reduce infectious diseases.
Materials and methods: The assessment was
carried out in months I-lll of 2024 using a cross-
sectional study model. The assessment included 42
secondary schools in Ulaanbaatar city and 21
provinces, and a questionnaire with 32 questions in
4 groups was used to collect assessment data.
These assessments are compared with the
“standards and requirements for water, sanitation
and hygiene in kindergartens, schools and
dormitories” approved by the joint order of the
Minister of education and science and Minister of
Finance No. A/253, 251, 173 of 2015 of. The
evaluation results were processed using SPSS 21
software.

Results: In the city of Ulaanbaatar, it is considered
toilet accessible if there is 1 toilet for every 30-40

students in schools. It is reported that for one male
toilet there are 83.4 male students and for one
female toilet 69.2 female students, indicating that
access to toilets is insufficient. In a school
environment, it is considered accessible if there is 1
sink for every 40 students, and the average is 59.6 in
Ulaanbaatar, 55.3 in the regional center and 22.7 in
the center of Sums. When assessing the availability
of sinks compared to the norm, the number of sinks
in schools in Ulaanbaatar and provincial centers is
unattainable compared to the number of students.
Regarding hand hygiene conditions, 28.5 percent did
not have soap, 76.2 percent did not have paper
towels, 31 percent did not have a hand dryer, 28.5
percent did not have hand drying reminders, and 47.
6 percent had no hot water.

Conclusion: Most secondary schools are connected
to a centralized sewage system, but access is
insufficient when comparing the number of sinks and
toilets with the number of students. It is necessary to
improve the sanitary and hygienic condition of toilets.

Keywords: School, Water, Sanitation, Hygiene

YHgacnan

Yc, apuyH U9B3p, 9pyyn axymH ymnuunras
XxaHrargcaH 6anx Hb xangBapT eBYHWMIT Byypyynax
XaMMnH yp OYHT3A apryyabiH Har oM. Yc, apuyH
L9B3P, 3pYYN axymH YUANYUNTI3HUN XYPTIIMXKUAT
camkpyyriCHaap O3NXvi fasiap xangBapT ©BYHUN
Toxmonansir 10% Oyypyynax GONMOMXTOM IaX Y33
y3garl. CypryynuinH opyuHA apwuyH LU3B3p, 3pyyn
axymH YWMUYUNraad XxadraracaHaap cypanuardygbiH
3pYyN M3HAMUM O3MXKMXI3C ragHa Gawnranb OpYHbIr
Xamraanax camkpyynaxag 4dyxan a4 xonoorgonton
oM. [Oonxun pasap 240 casa cypanuard apuyH
L9B3p, 9pYyn axyrH cyypb ynnumnraaraap, 539 cas
cypanuard aMap 4 YWANYMAraarasp xadrargaarym
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G6anHa2. CypryynuiH apuyH U3B3p, 3pyynl axywH
YANUMNraa  xaHranTtryn 6anx Hb cypanuarygbir
rOOSCHUN XangBapT ©BYHeep ©6BYNeX 3SPCOdNUNr
HOMArayysrk, ynmaap Xuyaan TacnanTtbiH TYBLUWHE
Hamaragyynaars. MeH oxuablH capblH TIMAMMAH
YEWIH 3pyyn axymH YANYUNrad xaHranTtryn 6anx Hb
cypanuarygbiH 3pyysnl M3HAO3L Heneernexeec ragHa
cyprnarblH amxwuntag MeH cepreep Heneenger
6arHa*. HYB-bIH TOrTBOPTOM X6NKNUINH 30pUNTLIH 6
ayraapt “baTtanraat yHAHbI YC, apuyH L3BPUMAH
Ganryynamkaap xaHraHa” rax TtycracaH Oawpgar®.
2019 oHbl Garignaap Oanxui gaxvmHg cypryynuyabiH
25%, 6Gara 6GonoH OyHO ~OpriOroTOM  OPHbI
cypryynuyapbiH 60% apyyn axyriH yunymnraa gytmar
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x3aB33p OanHa®. MoHron yncblH XyBbd —HWUWAT
cypanuaryablH rypasHbl HAr Hb YraaHbaaTap xotoq
cypanugar 6ereef TOBNEPCOH yC XaHraMx, apuyTrax
TaTyyprelH cuctemg xonboracoH cypryynuynan
cypanuax 6ariHa. YNACOH cypanuaryng Hb TeB
Li9B3pSIax DanryynamxuimH YANYMArasHg
XONnboracoH anMrMnH TeBYYOUWH CYPryyrbg 9CBa
yC apuyTrax TaTyyprbliH YUN4mMnraa asax 60momxryn
CyMbIH TeB, 6arviH cypryynbf cypanupar’. 2011
OHbl Bargnaap Modron ync xungas 35.5 Topbym
Terper Gywy 26 cas am.gonnapbir apuyH L3Bap,
3PYyn axyrH XaHranTryn HexXUenuiH ynmaac angax
Oaliraa Hb OMPONUOOrOOp  AOTOOAbIH  HUNUT
6yTaaraaxyyHun 0.5 %-tan ToHUIK H6ariHa rax y3CcaH
GawHa®.

3opunro

MoHnron yncelH EpeHxuii 60noBCponbiH - 3apyum
CYpryynuiH yc, apuyH U3B3p, 9pyyn axyuH
HOXLIeNMIr YHINax

Marepwman, apra 3ymn

YH3Mraar arwmnHrmiH 3arsapbir awmrnad 2024 oHbl |-
Il capg xumk rynuaTraB. YHaNrasHA YnaaHbaatap
XOT, 21 aNMIMMNH epeHXuin BONOBCPOSbIH HUNT 42
Ccypryynuir  xampyyncaH 6ereeg  YH3anNrasHum
mMagaannunr uyrnyynaxgaa 4 6ynar 32 acyyntran
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= Bara cypryynb

= Byp3aH AyHA cypryynb

MapraxnumnH
60MnoBCPOIbIH KOMNMNEX

BypaH 6yc ayHAa cypryynb

YHIMr3HWA  XYyachbIr  awimrnacaH.  YHOMrasHun
magaannunr  BCLIYCanp, O3MCCang  6onoH
CaHrunH cangbiH 2015 oHbl A/253, 251, 173 ToOT
XamTapcaH Tywaanaap ©atancaH “Llsuspnar,
Cypryynb, goTyyp 6anpHbl yc, apuyH L3Bap, apyyn
axyng TaBurgax Hopwm, Waapanara’-Tan xapbLyysmk
YH3MC3H. YHIMNI33HUN Yp OYHIMIAH BONoOBCpyynanTbIr
SPSS 21 nporpamm awwmrnaH xXmims.

Yp AyH

YHONrasH4 HWWAT 42 cypryynb xampargcaH 6ereep
Ganpwnaap Hb aBy y3Ban 28.6% YnaaHbaatap
xoTooc, 71.4% OpoH HyTraac xampargcaH 6aviHa.
CypryynuiH Tepneep a4 y3Ban 85.7% OypaH AyHA
cypryynb, 9.5% 6ypaH Oyc ayHa cypryynb, 2.4%
Gara cypryynb 2.4% M3praxnuinH OOMOBCPOSbIH
Konnex 333k 6arHa (3ypar 1a).

YHanraaHg yncbeiH 37 cypryynb (88.1%), xyBuwiH 5
cypryynb (11.9%) xampargcaH 6anHa. CypryynuiH
Gapvnreir awmvrnanTtag OpCOH Xyrauaar aBy y3Baf
XaMmrmmH XxyyumH 1953 onpg awwurnanTtag OpCOH,
XaMrMnH cyynunH yeunH ©Gapunra Hb 2022 oHAa
awurnantag opcoH 6arnHa. CypryynunH 6apunrbiH
ANAN3HX Hb 2 GonoH 3 pgaBxap GancaH 6a xyBuap
aBu y3Ban 45.2% 2 pasxap, 45.2% 3paBxap, 7.1% 4
aasxap, 2.4% 7 paBxapTawv 6annaa (3ypar 2).

= TeBNOPCeH YHAHbI
YCHbI 3X YYCB3p

TeBnepceH 6yc
YCHbI 39X YYCB3p

3ypar 1. (a) CypryynuiH epeHxuii M3433anan, (6) CypryynuinH yHOHbI YCHbI 3X YYCB3p, XyBUap
60
A 40
>
X 20
0 || -
2 paBxap 3 paBxap 4 pasxap 7 naBxap

3ypar 2. CypryynuiiH 6apunrbiH 4aBXpbIH TOO

YHanNraaHg xampargcaH cypryynuya gyHgkaap 1595

cypanuarytan, amartan 819, oapartan 772
cypanuarytan 6amne. XamrunH Gara cypanuaryrai
cypryynb 262 cypanuarytal, XamrumH  ux

cypanuarytanm cypryyne 4674 cypanuarytan GawB.
CypryynuyablH yHOHbBI YCHbI 39X YYCB3p Hb 97.6%
TEeBNOpCeH, 2.4% TernepceH Byc ycaH xaHramxran
6arB (3ypar 16). YCHbI 39X YYCB3PUIAH XYPTIIMXKTIN
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Gananeir aBy y3ean 92.9% XUY33NUAH XUNWUIAH TypLl
yctan 6anpar, 7.1% xypTaamxTan banpar 4 xaasa
Tacapgar rax y3xaa.

YcHbl 4aHap, atoynryi ©Ganpgang  MapraxnuiH
Ganryynnaraap 52.4% cyynunH 6 capblH [OTOp
WMHXUITS3  XUWNraX,  Waapanara  XaHracaH
y3yynantrtan, 31% cyynuiH 12 capbiH goTtop
WMHXWIAT3Y  XUWNraX,  Laapanara  xaHracaH



y3yynantTtan, 11.9%  WKMHXUNM3HUA  Xapuyr
YHAMrasHum yeap onooryn, 2.4% cyynuiiH 12 capbiH
OOTOp LUMHXUIT33 XUANMaX, Waapanara xaHraarym
y3yynanTTman, 2.4%  WWHXWAM3SHMW  Tanaap
Maa33ananryn 6ancaH 6anHa. Yc LaBapLUyYIardunH
TOOr aB4 y3Ban AyHaxaap cypryynb gs3p 10 yc
L9B3PLUYYNAryTan,  XaMrmmH  uxgas 32  yC
L3BapLyynaryTan bavraa 6on 3apum cypryynbg yc
L2BapLUYYard ort 6anxryn 6anHa.

CypryynuyablH apuyH U3BPUAH BanryynamkumnH
97.6% apwuyTrax TaTyyprblH TEBME®pPCeH CcucTeMpj
xonboracoH, 2.4% TeBnepceH 6yc cUCTEMTIN,
SHIMAH  HYX3H >XOprioHTon 6Gawnaa. ApuyTrax
TaTyyprelH  TeBMOPCOH  cucteMg  XonboracoH
cypryynuyn ayHaxaap 7 apuyH LU3BPUNH ©peeTai,
97.6% Xyncasp TycCraaprnaracaH apuyH L3BPUNH
epeeTal, 78.6% Oarw axunugag 3opuyrcaH apuyH

LOBPUINH epeeTain, 47.6% XenknunH G3pPXLL3NTaN
cypanuar4yma 30puyncaH XaHblH TYLLMJITON, Xxaanra
TAPraHLU3pP OpOX 3arTan cyynTyypTtan 6annaa.
ApVYH L3BPUNH 6PEBHUN 3pyyNn axyyH TynramacaH
acyyanyyabir CyMblH TYBLUMHA aB4 Y3B3S1 HOWMbIH
KabnH 41.6% TyDKa3ryn, LWaapgnara XaHraaryn
XOTMH caBsTau bans. AAMIiAH TOBUMNH
cypryynuyapiH XyBba 72.2% uaacaH anyyyprywu,
50% xanyyH ycryn, 38.8% apuyH U3BpUIAH Laacryn,
33.3% caBaHryn 6amB. YnaaH6aatap XOTblH XyBbA
75% uaacaH andyypryn, 33.3% rap xartaardrymn
6annaa. YHanNraaHa XxampargcaH HUNT
CypryynuyobiH apuyH L3BPUAH ©peeHuin 3pyyn
axyvH TynramacaH acyygnyyabir goop 3ypraap
y3yynas (3ypar 3).

XyCH3rT 1. YcHbI YaHap, aloynryi 6ananbiH WNHXNIT3S

Ne YCHbI LLUMHXUMTI3 BoauT Too0 XyBb

1 CyynuiiH 6 capblH JOTOP LUMHXWAM3S XUWMIaX, Laapanara XaHracad 22 524
Y3YYnanTTan

2 CyynuiiH 12 capbiH JOTOp LUMHXWUIAd XWMWAMraXx, Llaaparara xaHracaH 13 31
Y3YYanTTan

3 LLUMHXMNragHMI Xapuyr YHINI33HUA yeap Orioorym 5 11.9

4 | CyynuiiH 12 capblH JOTOP LUMHXWMAr33 XWUAMNMaX, LWaapanara xaHraarym 1 2.4
Y3YYanTTan

5 Mapgaxryn 1 2.4

ApUWyH L3BPUIAH Laacryn

LLlaapaonara xaHraxryn XorniH caBTamn
ALL© XoruiH caBrymn

ALI© Tynkaarywn

LlaacaH an4yypryw

["ap xaTaarurym

["ap yraax caHamxryn

CaaHrymn

XyWT3H ycTan

76.2

0 20

40 60 80 100

3ypar 3. CypryynvyablH apuyH U3BPUIAH ©PEeHNIA 3pyyNn axynH TynraMacaH acyyanyya, XyBuap

YHanNraaHa xampargcaH —cypryynuyn  ayHaxaap
amartan 10 cyyntyyp, apartan 8 cyyntyyp, 3
WIaNTYyypToM OGamHa. Har a3partan  cyynTyypT
ayHopxkaap 51.4 spartal cypanuard, Har amarTaun
CyynTyypT ayHopkaap 43.3 3aMartan  cypanuary
Hoorgox GamHa. CypryynuiiH OpuYvHA CYYynTYypblH
apyyn axyrnH Hopm waapgnarag 30-40 cypanuary
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TyTamg 1 cyyntyyp Hoorgox GamBan XypTaamKTan
rox ysgar 0a YnaaHbGaatap XxOTod HAr 3parTam
cyynTyypT 83.4 3partaM cypanuar4, Har aMarTaun
cyynTyypT 69.2 aMarTan cypanuary Hoorgox 6aviraa
Hb CYYNTYYPbIH XYPT33MX XaHranTttan 6yc Oarraar
UnTrax darHa.



XycHarT 2. Har cyynTyypT HOOrjox cypanuardyfbiH Too

LOyHpax XaMrumH mnx ytra XamruinH 6ara ytra
Huincnan Opartan cyynTyyp 83.4 205.9 6.8
3OmarTanm cyynTyyp 69.2 143.3 104
Avimar Opartan cyynTyyp 43.1 85.7 141
OMarTam cyynTyyp 37.8 75.5 12.6
Cym OparTan cyynTyyp 36.6 74 17.71
OMarTam cyynTyyp 26.4 45.19 8.48
XycHarT 3. Har rap yraaryypT HOOr4ox XyyxaumH Too
Ne Banpwun OyHpax - Tann6ap -
XaMrummH nx ytra XamrunH bara ytra
1 | Hwicnon 506 069 8.1
BasHaypx ayypar Cyx6aaTtap gyypar
5 Adimar 553 213.33 o 12.05 o
BasH-Onrun anvar ©BepxaHran anmar
3 Cym 227 46.71 7.73

"oBbCcymMb3p avimar Cymbap cym

CanaHra anvar Epee cym

YHINrasHA xampargcaH cypryynuya gyHaxkaap 24
yraantyypTan, xamruiH ux 94, xamrunH 6Gara 3
GancaH. CypryynuinH opuYnHA rap yraaryypbiH apyyn
axynH HopMm waapanarag 40 cypanuary Tytamg 1
rap yraaryyp Hoorgox OamBan XypTaaMKTOM rax
y3gar 6a YnaaHb6aaTap XOTblH XyBbA AyHOXaap
59.6+48.5, AnmrunH TeBa 55.3+55.8, cyMblH TeBn
22.7+10.6 6ans. [ap yraaryypblH XYPTI3MXUAT HOPM
LWaapanaraTav xapbLyynaH yHanaxaa YnaaHbaatap
XOTbIH GOMOH anMrMH TOBWUWH CYpryynuyabiH rap
yraaryypblH TOO Hb CypanuarygblH TOOTON
XapbLyynaxag XypTaaMmxry 6anHa.

Xanuamx

HOMYT-eec 2014 oHA XWWrAC3H CYPryynumH yc
XaHramx, apuyH L3B3p, 3pYYST axyWH YHIMNraarasp
cypanraaHf xampargcaH HUAT cypanuarygbiH 34.6
% Hb Cypryynb [93p33 Luaapgraratan yegas rap
yraaryypbir awurnax dvaggarryn ©6amnHa. BugHun
YHIMI33HUA OyHrasp YnaaHbaatap XoTbiH 60MOH
ANMIUAH TEBUINH CypryynuyabiH rap yraaryypbiH TOO
Hb cypanuarygbiH TOOTOM xapbLUyynaxag
XYPTIaMXKIYIA GarHa raK Y3C3H yp OYHTIM HUIALIXK
6anHalo,

Cyonaay b. bypmaa HapbiH 2007 OHO XMIWC3H
“CyparygblH 3pyyn M3HO, HUAMAM OpPYHbl XYYUH
3YWNUAH  3pYyYyN  axymH YHIMrasHum apradvnan’
TOCNUAH TaWnaHrMnH AYHradp CypryynuiH apuyH
LSBPUIH BarryynamxuiiH Xypanuas Hb apyyn axynH
Hopmooc 1.4-3.1 paxuH 6Gara Gamkaa. buaHui
YHIMrasHUi OYHraap apuyH L9BPUNH
BanryynamxuiH cyynTyypblH XYpanuaa apyyn axynH
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Hopmooc 1.2-1.4 paxwH Gara 6Gavraa Hb [33pX
cyganraaHbl AYHT3W oponuoo banHall,

OyrHant

EpeHxuin 6onoBCponbiH CypryynuyablH  OUANSHX
XyBb Hb apuyTrax TaTyyprblH TOBMEPCeH cuctemp
xonborgcoH Oanraa 6onoe4y rap yraaryyp ©60moH
CYYyNTyypbIH TOOr cypanuarygbliH TOOTOW XapbLyyImK
Y339X34 XYpTIaMX XxaHranTttan 6yc GamHa. ApuyH
LUOBPUAH ©pPeeHUn apuyH L3B3p 9pyyn axyuH
XaHramx, OpPYUH Hexuenunr camxpyyrnax
WwaapanaraTan 6anHa.
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Abstract

RESULTS OF THE HEAVY METALS IN THE DRINKING WATER
OF NALAIKH DISTRICT

Tsegmed S, Otgonbayar D, Nasantogtokh S, Nyamsuren L, Unursaikhan S
National Center for Public Health
E-mail: tsegmed113@gmail.com

Introduction: Heavy metals have a high density of
more than 5 g/cm3 and a high atomic weight. Heavy
metals exist in nature, but they are formed in the
environment due to natural factors and human
activities. Natural sources include soil erosion,
weathering, and volcanic eruptions. However, man-
made sources include coal combustion, solid waste,

cement production, oil refining and fertilizer
production, construction materials, and mineral
extraction.

In recent studies 108 countries of the world are
affected by arsenic pollution. More than 230 million
people worldwide, including more than 180 million
people in Asia, are at risk of exposure to arsenic
poisoning. The objective of this study is to determine
the content of heavy metals in the drinking water of
Nalaikh District.

Materials and methods: We used the data of 21
water points mainly used in Nalaikh district from the
"Drinking water quality study in central Mongolia" -
2022 report issued by the Municipal Water Supply
and Sewerage Management Council.

The methodology of the survey was developed and
discussed at the Scientific Council meeting of NCPH,
06 th of Feb, 2023. The methodology of the survey
was developed and discussed at the Medical Ethics
reviews committee of MOH on 17nd of March, 2023.
Result: Heavy metals (As, Hg, Pb, Cr, Se, Cd, Zn,
Cu, Ni) pollution was calculated in 21 water points
located in the center of Nalaikh district. When
calculating the index of heavy metal pollution of
drinking water by each element and the sum of all
elements, all of them are less than 100, which means
that the drinking water of Nalaikh district is "clean”
without heavy metal pollution.

Conclusion: The concentration of heavy metals in
drinking water of Nalaih district was lower than the
permissible concentration specified in the MNS 0900
: 2018 standard. Nalaikh district’s drinking water is
"clean" without heavy metal contamination (heavy
metal index<1).

Keywords: drinking water, heavy metals, health risk
assessment, exposure, pollution indices

YHgacnan

YCHbI BOXmMpAaon He ynnasapranunH 60noH 6oxup
YCHbI Xasrgan, xelee ax axynH ynnasapran, Xxor
Xasargan 33par X34 XS8A3H TOoN XYYMH 3YMNasc
wanTtraanHa . Yc Hb ron Tenes xyHa meTann, buumn
OneTsH, 0opaoo, OfOH MsIHFaH XOpPT OpraHuk
Haranyyaaap 6oxupaaor 6anHa 2. XyHa meTann Hb 5
rp/cm® TYYH33C 033 HArTTal eHAep aToM KUHTIM
banpar. XyHa metannyypn 6anranbg 6angar 60noe4
GamranvnH xy4ymH 3ynn  6onood  XyHu:A  ynn
aXunnaraaHaac Xamaapy XypadanaH 6yl opuuHg
yycax 6um Gongor. BbamranumiiH 9x yycB3IpT Hb
XOPCHUI 3Margan, erepLumni, rant yynbiH 43an63pant
opgor. XapuvH  XYHWA  YWAN  axunnaraaHaac
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XamaapcaH 3X YYCB3PT HYYPCHUIA LIaTanT, XxaTyy Xor
xasirgan, UeMeHTUAH YWNAB3pNan, raspbiH ToC
Gonoecpyynax 6GomnoH  6Gopgoo  ywnaBapnian,
GapunrblH mMatepuan, awurt mMantMan ondopront
rox 33par Gartpgar. OanxunH 108 ync XyHUNWAH
6oxupgong epTceH OOonoxbir CyanaH TOrTOOCOH
6anHa. Janxun gasap 230 cas rapyn XyH, yyH33cC
Asun TBMIH 180 cas rapym XyH XYHLUUIAH Xopasnorog
epTex apcganTan GanHal. Xun 3anraa ©Bep
MoHronbiH eepTee 3acax OpoHA, XYHL3N HyTarwmarn
Tapxanttanm Oereen 5 xoT, 678 TocroHbl 600,000
rapyi XyH XYHUJWAH Xopanorog epTceH 6aiix
maragnantan 6a 3000 rapyn XyH XYHUNWAH
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XxopAnoro
OHOLUMNOTAXK33.
HuarMmiiH apyyn MOHOMWH Xypa3anaH 2004 oHa
XUNC3H “MOHron ync gaxbe YHOHbl YCHbl XYHUJTMAH
TapxanT' cypanraaraap YHOHbl YCHbl  XYHUJSIUMIAH
yncbiH gyHaax aryynamk 0.014+0.003 mr/n 6ancaH
bereepn, roeb Tan xa3puiH (0.19+0.03) 6ycaa yncbiH
ayHopkaac mx GamncaH. [opHoroBb, [0BbCYMG3p,
Oynaroeb, Cyxb6aatap avmMryyablH XYArMAH YCHbI
HUAT copbLbiH 31-50%-4 Hb XYHL3M NN3PC3H.
Hananx pyypruiH yHOHbI YCHbl XyHO MeTannbiH
aryynamkumnr TOOOPXOMSIOX — 30pPUIITOOP  3H3XYY
cyganraar XMmx rynuaTtras.

Bytoy apCEeHVKUINH ©BYHeBep

3opunro
Hananx AyyprviH YHAOHbI YCHbl XYHO MeTansblH
aryynamxuinr TogOpXOWIK, YHIIra3 erex

MaTtepuan, apra 3ymn

Bug XOT cyypuHbI YC XaHramx, apuyTrax TatyyproiH
awurnant  YANuuMnraar - 3oxuuyynax — 3esnen
(XCYXATAY33)-eec rapracaH “MoHron yncbeiH TeB
CYYPWH raspblH YHOHbI YCHbl YaHapblH cyganraa” —
2022 oHbl TavnaHraac Hanawnx AyyparT XMWrAcoH
FONYNIOH X3aparnagar 21 yCT UdrMiH M3O33NNnnr
YH3MrasHg alumrnas.

YHOHbI  YCHbI  XyHO  MemaribiH
UHOEeKcUUH mooy00Jios:

XyHO ™eTannbiH 6oxupanbiH - nHaekcuir Mohan
Oycag aHx ToouooncoH 6Gereen [1] TombEoroop
TOOL0X rapracaH.

W; = s, [1]

Wi- napameTpuiiH HaNK XmH (unit weight)
K - Torrmon 1
Si- 3eBLUeBPOraex 033 X3MXI39

6oxuplnbiH

K

Cy6-MHOEKCUIH YTThIM [2] TOMBEOrOOP TOOLIOOSIOB.
YyHA:

e M 1D
n GSi— Iy

i=1

Qj * 100

(2]

Qi- cy6-uHgekc ytra (sub-Index value)

Mi- napameTpuH XyHA4 MeTanblH XHaNTbIH yTra
li- napaMeTpUnH XaMrmmH TOXMPOMXKTON yTra

Si- napamMeTpurH cTaHaapT yTra

XyH4 MeTannbiH 6oxupansiH uHaekcur [3]
TOMBEOIroop TOOL00SOB. YYHA:

E?:]_ Wi Qi

HPI =
?:1Wi

(3]
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HPI- xyHa MeTannbiH 6oxvpaneiH vHaekc (heavy
metal pollution index)

Wi- napamMeTpuiiH HaNK XWH

QIi- napameTpuiiH cy6-nHAEKC yTra

HPI value

HPI<100 HPI>100

XyHO memannbiH 6oxupdnbiH uHdekc (HPI-heavy
metal pollution index)-ulH yHane2s3: 100-aac bara —
XyHO MeTannaap Goxuppgooryi, 100-aac mnx ©6on-
XYHA MeTannaap 60xvMpacoH rax y3gars.
CypanraaHbl apraynaneir HOMYT-uiH 3OpamunH
3eBnenuiH 2023 oHbl 02 gyraap capbiH 6-Hbl 64pUIH
01/2023 xypnaap, 3pyyn M3HAMNH SamHbl AHaraax
yxaaHbl EC 3ylH xsHanTbiH X0pooHbl 2023 OHbI 3
ayraap capbiH 17-Hbl egpuinH 23/015 Tortoonoop éc
3YWH 36BLUOSGPIINIAT aBCaH.

Maaaanan 6onoBcpyynant

CypanraaHsbl TOOH M3A33MNNNAr SPSS-23
nporpaMmmz LWMBX M333nnniiH 6aas yycrax, angaar
XAHaX LArudncHUi gapaa yp AYHMAH TOOLOONIbIF
XWUMB. YHOHblI YCHbl XyHO MeTanmnbliH OyHOax
aryynamxumr TOXMongon, XaHanTtbiH Oynar Oypa
apudmMeTuK AyHaax, MeguaH ©OOMnoH cTaHgapT
xazannt, 25%, 75% TopopxonncoH. bynar 6ypuiiH
AyHOax y3yynantunr t Tectasp Togopxonmk p<0.05
Ganxaap cTaTUCTMK Maragnarnbir TOOLOB.

Yp AYH

Hanawx gyypar Hb YnaaH6aatap XoTblH 9 oyypruiiH
Har Gereeg HUWCNANa3C 3yyH yparw 36 KM-T
eBengee -20...-25 xam, 3yHaaa +23...+26 X3MWUIH
OyHOaX TemnepatypTal OWT Xx33puiiH  Bycag
opwaor. HwuicnanunH basH3ypx Aayypar, Tes
anmrmnH CapranaH, 3pgsH3 cymTanW Xxun 3anraa
Ganpnagar. HuncnanuiiH xyH ambiH 5.0% (xyH am
36425) Hb Hananx gyypart ambgapaar 6a XyH aMblH
HarTpan 56.3 xyH Galiraa Hb yncbiH AyHAKaac KX
6anHa. Hytar oaBcrap 68.7 MsiHraH ra. 7 XopooTOW.
HanawxblH pavioH ragaprbiH yCaH CYIDKI3HUA XyBb[,
MYY, XOTFOPbIH HAWT TanbanH xamxaaHg yc 6araTtan.
XKwokur ronyygpeiH Har 6onox Hananx ron Tyyn rong
uyTragar. HananxeiH ron Hb basHGypg yynbiH 3yyH
XOpMOW Aaxb TOM OuL rmaponaxxonuT Oynryynaac
39X aB4, XOTIOpblH TOB X3Cr33p XOWLIOO YMUIN3H
ypcaar. [onbliH ronanpon Hb 2-4 M epreH, TyHranar
XYWT3H yCTan.

Hanawx gyypruiH rasap JOOPX YCHbl X3MX393 Hb 4-p
capblH OYHO Yeac WUXCaX, 5-p capbliH agraac 6-p
capblH Cyyny XypTan XyrauaaHg 6aracax, 7-p capbiH
CYYNu33p AaxuH Mxacd, 8-p capblH CYyNn43ap gaxuH



baracgar 6anHa. MeH rasap [OOpPX YCHbl yHApar, am efep Oyp xaparnagarryn GamHa. bycap 6yx
HGGLI,I/II7IH X3MXX33 Hb araapblH Xyp TyHa,u,aCTaVlraap 093Xn4 YHAOHbl YCHbl XYHO MeTanfibiH aryynamx

xonbooTouroop eepynergger 6ariHa. MNS 0900 : 2018 <craHpaptag 3aacaH
Hananx gyyprmiH yHAHbI YCHbl HUAT 163 yCT LarninH 36BLUGGPEraex MO334 X3MXKI3H33C Oara rapcaH
pH, apoacxunT, xatyynar, XxyHg metannbiH (As, Hg, GarHa.

Pb, Se, Cd, Zn, Cu) gyHoax xamxaar toapyynodan YHOHbI YCHbI XYHA, MeTannblH XapunuaH xamaapnbir
pH 6.910.3, oapgeckunt 172.84327.6, XxyH4 MnpcoHbl KoppensaumnH  KoadhduumMeHToop Y3Ban
MeTannbiH MeauaH Hb: xyHuan 0.0009 mr/n (IQR XYHL3MN Hb YHOHbI YCHbI 3pA3CKUNT, XaTyynar 60mnoH
0.001), yanp 0.0002 mr/n (IQR 0.0), 3ac 0.005 mr/n Xap Tyranratam Lwyyn Xy4Tan xamaapanrtan, pH-tan
(IQR 0.0), xpom 0.01 mr/n (IQR 0.0), meHreH yc Wwyyn AyHO 39pruiH xamaapanTtan rapcaH GanHa
0.005 mr/n (IQR 0.0), xap tyranra 0.0005 mr/n (IQR (p<0.01).

0.0002), xeHreH uaraaH 0.01 mr/n (IQR 0.0), HuKenb Hanawnx gyyprviH Tesp Gampnagar 500-aac gasw
0.0004 mr/n (IQR 0.0001), kagmu 0.00001 mr/n (IQR XYH am yygar HANT 21 yCT UarT xyH4 metannbiH (As,
0.00001), kobanbt 0.00009 mr/nm (IQR 0.00008), Hg, Pb, Cr, Se, Cd, Zn, Cu, Ni) 6oxvpanbIH Toouoor
maHraH 0.05 mr/n (IQR 0.0), xeHreH uaraan 0.01 mr/n XUMB. YHOHbl YCHbl XYHO MeTannblH GoXxuMpAanbiH
(25%, 75% 0.01), meHre 0.0002 mr/n (IQR 0.0) WHOEKCUIT 3neMeHT 6ypaap 60noH Gyx anemMeHTUiH
6arHa. HUiAT 163 XyariiH XUMUAH LUMHXUITTI3HI3C HUMNG3p33p O0oaoNT XMNAar 6ereeq LUNMHXUNTISHUIA
“‘byc Hyyp uoruonbop” raspblH TYHUA XyOrUAH Xapuyraap TOOUOONOH y33ax3g 6yrg 100-aac Gara
wyntnar  (pH-8.5), ospamacxunt (3693  wmr/n), rapcaH Hb HanamxblH YHOHbBI YC Hb XYHA MeTanmnbiH
XYHUNUAH aryynamx xamrund ux  (0.125 wmr/n), B6oxupgonryn “uaBap” rax rapnaa (XycHart 1).
36BLU6OPOrAeX A334 XAMXKIIHIAC Aapymn 12.5 paxmH Hanawnx gyypar (163 xygar), basHaypx gyypar (153
ux GancaH 6a yr yCcT UdrMiH yCbIlr awuvrnagarrym xygar), Tes anmrniH 3yyHmopn XoT (7 xyaar) -biH

GaviHa. YHOHbI YCHbI XYHA MeTanmnblH AyHA4aX aryynamk 6yx
Hanaiix Oyypart OpWWH Ccyyrd WpraH T-WidH Y3YYI3Ta3p 36BLUSBPeraex 4334 XaMXK33HaaC bara
3ycnaHruviH xyaar (0.05 mr/n) (xyH am 50), Npran A- rapcaH ©OarHa. YHOHbl YCHbl 3pasckunt Tes
wiH ampantbiH xygar (0.025 mr/n) (xyH am 45), anmMrmiiH 3yyHmopg xotog 1.9 gaxuH, XxyHuan Hananx

Tapamkug 6aripnax ampantbiH raspbiH (0.02 mr/n) AYYparT 2 gaxuH, 3ac baaHsypx ayypart 1.5 gaxvH
(xyH am 80) yHOHbI ycaHA XYHU3M 3eBLUeepergex O6ycag 2 Oynartan xapbuyynaxag eHgep 6onosu
0934 xamxasHaac 0.01-0.04 wmr/n-asp wux rapas. 36BLUEOPOraexX 033 X3IMXI33H33C 1.5-5 paxuH Oara
OArasp XyHUan eHaep rapcaH Xyaryya Hb ampanTbiH rapyaa (p<0.01) (XycHart 2).

raspblH ryHun xyaryya 6ereen Hanawmx gyyprunH XyH

XycHarT 1. Hananx gyyprunH yHAOHbI YCHbI XYHA MeTanbiH 60XupansiH MHAEKC

Ne Uar XyHAa meTann HPI
As Hg Pb Cr Se Cd Zn Cu Ni
1 2 0.56 29.07 0.58 0.33 | 0.01  34.77 0.00 0.00 0.47 64.71

21 31 0.55 28.59 057 | 0.33 | 0.01  34.20 0.00 0.00 0.64 64.9

Xanuamx kN TOOOPXOMNOrACOH 6anHas. BunoHunn
AHY-biH Banranb opuYHbIr Xamraanax areHTtnar Hb cyfanraaHbl OYHr33p YHAOHblI yCaH Aaxb XYHUWMWH
YHOHbI ycaHph aryynargax XyHUnIuMnH GoxupanbiH aryynamx 2 Mkr/n ©Gyiy 3apum epTent eHaep
0938 xawmkdar 10 Mkr/n rax Torrooxas. baviranb MyXTan xapbuyynaxag 10 gaxwH Gara epTenTTan
OPYHbIr XamMraanax areHTnaruiH M3O3ansuMniH caH GarHa.

OOnoH yncbiH 3pyyn M3HA, Ganranb Op4YHbI rasap, Manans yncag 2019 oHO XWMWCOH cypanraaraap
YCHbl ~ XaHraMXumnH OanryynnaryyablH — H3MInT YHOHbI YCHbI XYHUNMIH aryynamxkuir AT 6onoH T1
M3O33MIMNH CaHT awurnaH yHOHbl YCHbl XYHLNAH TOCTOHLO, cypamk y3xa93. Hunt 395 pgoaxua
aynaax aryynamk 10 mkr/n 6a TyyHaac Aasw 11 myx LUMHXWUIT33 XUMXK Y3CaH 6ereeq Al TOCrOHbI YHAOHbI
Garraar Tortooxaa. 3arasp 11 MyXxuna yHAHbI ycaH ycaH XYHUMWAH aryynam XaMruiH ux yTra Hb
Oaxb XYHUNMUAH pyHpax aryynamk 20 mkr/n 6a 0.0223 mr/n, gyHaax ytra Hb 0.009 mr/n, I TOCroHbI
TYYH33C 033LU, X0€p Myxua 50 mkr/n 6ytoy TyyH33C xamrunH nx ytra He 0.0017 mr/n, gyHaax
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XycHart 2. Hananx, basHaypx gyypar 6onoH Tes anMruinH 3yyHMOA XOTbIH YHOHbI YCHbI XYHA, MeTarn biH
MeaunaH Xamxaa, ppm

Banpnan Hanawnx gyypar BasH3ypx ayypar 3yyHmopm xoT P yTtra

OneMeHTUNH Hap MeanaH | XyBb mMeguaH XyBb mMegunaH XyBb
25% | 75% 25% | 75% 25% | 75%
XyHuan (As) 0.92/0.0 | 0.3 | 2.0 H 0.3/0.00 0.2 0.5 | 0.7/000 05 | 1.3 | 0.02*
009 03 07
XeHreH uaraaH (Al) 10.0 10.0 | 10.0 10.0 10.0 @ 10.0 10.0 10.0 | 10.0 -
MeHre (AQ) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 | 0.2 -
MeHreH yc (Hg) 0.5 05 | 05 0.5 0.5 0.5 0.5 05 | 05 0.99
Xap Tyranra (Pb) 0.5 05 05 0.5 0.5 0.5 0.5 05 | 05 0.60
Xpowm (Cr) 10.0 10.0 | 10.0 10.0 10.0 @ 10.0 10.0 10.0 | 10.0 -
CeneH (Se) 0.2 0.2 | 0.2 0.2 0.2 0.2 0.2 0.2 | 0.2 | 0.001
Kagmu (Cd) 0.01 0.01 | 0.01 0.01 0.01 | 0.01 0.01 0.01 | 0.01  0.75
Hukenb (Ni) 0.4 03 1.2 0.3 0.3 2.0 0.3 03 | 0.9 0.08
3ac (Cu) 5.0 50 | 5.0 5.0 5.0 5.0 5.0 5.0 | 5.0 @ 0.00*
Llaip (Zn) 5.0 50 | 5.0 5.0 5.0 5.0 5.0 50 | 5.0 0.07
KobanbT (Co) 0.08 0.06 | 0.13 0.06 0.06 | 0.17 0.11 0.1 | 0.18
MonubgeH (Mo) 2.2 05 6.1 0.3 0.25 | 0.95 2.7 20 | 33
** p<0.01

ytra Hb 0.009 wmr/n 6are*. BuaHuin YHIMNr33HA
XamparcaH raspyyblH OPOH HYTIMWH YHAHbI ycaHa
0.0092 mr/n ToAOpPXOWOrACOH Hb A33pX cyaanraaHsbi
YP AYHT3I onponuoo GanHa.

AHY-biH Baviranb op4HbIr xamraanax areHTrnarmmH
(AHY-biH  EPA) M3499MCH33p  yHAOHbI  ycaap
AamxyynaH xyHg metannyyn 6onox As, Ni, Cr, Pb,
Hg anemMeHTyyOd Hb XYHUMW 3pyyn MOHA3L XOpT
XaBAap YyCragarryh 4 racoH XopT xaBdap YyCrax
9PCOANMUIAT  HAMArgyyngar rax y3ceH OGanpaar.
CyynuiiH apBaH xung AHY-biH EPA Hb XyHWUin apyyn
M3HAWWH 3pcaanunH yHanrasHui (HHRA) 3arsap Hb
epTent Ga Xxopyy 4YaHapbir TOLOPXOWSOX 3amaap
cyaonargcaH GoxupayynarygblH - 3pyyn  M3HOWUVH
bonsowryn spcaanuir xamxkaar 6onox caHanbir
03BLIYYncaH 6anpars.

X.Looxyy HapblH cypanraaraap YHOHbl ycaHf
XYHUSN  XapbuaHrym ux aryyncaH aumryypag
HopHoroeb, Cyx6aaTap, TeB, ©BepxaHran anmryyz
opx 6anHa. Tyxann6an JopHoroBb anMrmiiH 3ambiH-
Yya, MaHpax, ©preH, YnaaHb6agpax, CaviHwaHg,
Cyxbaatap anMruiiH 3ppaaHauaraaH, TeB aniMruiH
Ap KaHuMBnaHrMiH Ua3Bap 6oOMnoH pawaaH Yyc,
©BepxaHran anMrH YsaHra, Tapart cymabiH YHAHbI
YCHbl  033Xua  XyHuomnH  aryynra  40-173mkr/n
xoopoHa  OamHa.  XyHUnuMmH  aryynamx  Ap
XKaH4MBNaHrMnH pawaax 173mkr/n Byy XxamrmmH nx
XOMKUTKa38. BuaHun cyganraaHbl gyHrasp Hanariix
OYYPIMAH YHOHBI yCaH [[axb XYHUMWMWAH MeguwaH
0.0009 Mr/n XamMXWUr4coH Hb O33pX cydanraaHbl yp
AyHraac 6ara 6arHa.
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WpaH yncag 2020 oHa Mohamad Parsi Meh HapbiH
XYHO MeTannblH YHAHbI yCaHO Y3Yyrax Heneer
cyanax 3opunroop Scholar, SID, Science Direct,
PubMed, MAGIRAN wmaasannuiiH cadraac 2000,
2019 oHyymap X3BMaracsH HWWAT 812 HMMTNANa3c
190 eryynnuwr rapyur, XypaaHryur Hb XxsHax, 50
eryynnaac 25 eryynnuMir COHMoH TOWMOSK [AyH
LUMHXWUAT33 XMNCaH GanHa. CyganraaHbl yp OyHra3c
y3axag 54.17% xyng metannbiH aryynamxk OOMB
6onoH MpaHbl cTaHgapTaac eHaep bancaH 6a xpom
30%, xyHuan 16.66%, kagmu 33.33%, xap Tyranra
7.69%, 33c 33.33%, Temep 25%, MaHraH 33par xopT
aneMeHTyyaunH aryynamx 18.75% XxyHg meTannbiH
aryyrnamxTaw, cTaHpapTag 3eBLUeepergex
XOMXKIIHIIC [JdaBcaH TOWM Y3yyranT rapcaH Hb
6uaHun cypanraasl yp AyHrasac eHaep GaviHa’.
Maknctanbl CuHA MyxuH 6ara cypryynuiH yHOHbI
YCHbl 3x yycBapT xap Tyranra (Pb), kagmu (Cd),
maHraH (Mn), Temep (Fe)-umH aryynamxwir
TOOOPXOWK, T3AHWWA  3pyynl  M3IHOSL  y4upd
©on3oLryn apcanuir TooLoonoxoop HUAT 425 bara
CYpPryynuiiH OyHO XeHAneH OrTnonbiH cydanraa
XUAC3H. YP OYHra3p YHAHbI ycaHA aryynargax xXyHa
MeTannbiH  Xxamx33 [A3MbB-biH  3eBlIeepergex
XaMx33 (cypryynuyabiH 67% Pb, 17% Cd, 15% Fe)
OONMoOH HacaH TypWMWAH XOpPT XaBAPbIH AyHAAX
apcpan (ILCR) 3eBlueepergex XamkasH33C gaBCaH
OariHa. bugHunm cyganraanbl AOyHrasp Hananx
OYYPTMAH  YHOHbI yCaH [Jaxb XyHO MeTansmblH
aryynmx 4a3px cyfanraaHbl AyHraac 6ara 6anHas.


https://www.researchgate.net/profile/Mohamad-Parsi-Mehr?_sg%5B0%5D=yOIdl2Jyti4DxFeQSstcTsdF496nICfhZu7oIKkrqVNAITOzFDAYhxWAh9-TLwXSCJjEno0.zE8fhURAUKk_mZ377TxxkeFBpMRtEocOuCfCk_33NWYqAL6NTKW0-6zcu7OZuKCkItZxpPyGVV_-zLIZgCyFcA&_sg%5B1%5D=IyzacLlWxAoyUSu1yEZvoGClqtOZtuCuEQ7zxc8ehwg_qv1W-C4oratx3ieVRtzUHqIGl4U.6LlO_nBk5Uv466yJqxF_qgj2Vp0MDTjqojv5xhF5R8ZPiKg8vajEV-Yau1kK07v74F7bUTbqxTuqS5yhvPGC_Q&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19

WpaH ynceiH (2018) 6apyyH xacart oplumx JlopectaH
MY>XXWH XOTyyAblH H3r Xoppamabag XxoTbiH 45
LUSMIH yHOHbI yCaH JaxXb XYHA MeTarsbIH aryynamx,
YCHbl YaHapblH WHOEKCUWAT TOOOPXOMIOX0n4 XyHO
MeTannbIH gyHgax aryynamxk Zn 47.01 mkr/n, Pb 3.2
mkr/n, Cd 0.42 wmkr/n, Cr 5.08 mxr/n, Cu 6.79 Mkr
6aricaH 6on HPI 6onoH HEI (ycHbl YaHapbiH MHOEKC)
Hb 46.58, 46.58 rapcaH 6anHa. [1a9px cyganraa Hb
OvoHMM  cypanraaHbl yp  OYHTAM  Xapbuyynaxag
YHAOHbI ycaH gaxb Zn 9.4, Pb 6.4, Cd 42, Cr 0.5, Cu
1.3 paxuH nx rapcaH 6anHa’.

OyrHant

Hananx AayyprmnH yHOHbI YCHbl XYHA MeTansblH
aryynam yHaHbl ycHbl ctaHgapT MNS 0900:2018 -
aac Oara, XxyHO MeTannbiH Ooxupgonrym (xyHg
mMeTannbiH 6oxnpanbiH nHaekc<100) “uaBap” 6anHa.
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Abstract

STUDY OF ENDOPLASMIC RETICULUM STRESS
MODULATORY EFFECTS OF CELASTROL IN REPORTER CELL LINE
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Introduction: A variety of disturbances can cause
an accumulation of unfolded or misfolded proteins in
endoplasmic reticulum (ER) Ilumen, a cellular
condition known as ER stress. In response to ER
stress, the unfolded protein response (UPR) is
activated. The UPR involves a complex signal
transduction pathway, in which unfolded or misfolded
proteins bind to ER resident chaperone-BiP (GRP78)
and activate IRE1a, PERK and ATF6a pathways
respectively.

HLR-GV-ATF6a (333) is a recombinant HelLa
Luciferase Reporter (HLR) cell line which was
developed by a laboratory of Bio-Health science
department of CNU, South Korea. The reporter cell
specifically monitors ATF6a transcriptional activation
under ER stress condition.

Celastrol is a triterpene compound derived from the
root bark of Tripterygium wilfordii Hook F (TWHF),
which has multiple pharmacological activities.
Objective of this study was to investigate the effect
of celastrol in thapsigargin (Tg)-induced reporter cell,
in attempt to observe the effect of celastrol on ER
stress pathway biomarkers which may also
contribute to the understanding of the potential
underlying therapeutic mechanisms of celastrol.

Materials and methods: HLR-GV-ATF6a (333)
reporter cell line was used and maintained as a
monolayer culture in a humidified 5% CO2 incubator,
at 37°C. MTT and luciferase assay were used to
detect cell viability and ATF6a activation rate. The
expression of ER stress- and apoptosis related

proteins were detected by Western blot. Protein
concentration was quantified with BCA assay.
Thapsigargin (Tg) was used as ER stress inducer.
Results: ICso of Tg was 50 nM and ICso of celastrol
was around 5 pM in the cell. ATF6a activation was
observed at 5 nM of Tg. In 50 nM Tg-induced cell,
1.25 uM celastrol decreased cell viability by 60%
after 48h and inhibited ATF6a activation after 12h. 5
MM celastrol induced ATF6a activation significantly in
both normal and Tg-induced cells. Tg upregulated
the expression of ER stress related (GRP78, p-
PERK, p-elF2a and CHOP) and apoptosis-related
proteins (CI-PARP and Caspase-3). Celastrol
downregulated the expression of p-PERK but
upregulated the expression of CHOP and CI-PARP
in Tg-induced cell. ~70kDa fusion protein was
detected in cytoplasmic fraction of control, celastrol,
Tg and celastrol/Tg-treated cells. ~40 kDa fusion
protein fragment was detected in nuclear fraction of
only Tg-treated and celastrol/Tg treated cells.
Conclusion: Celastrol did not show any important
inhibitory effect on ER stress related protein
expression except p-PERK downregulation. This
study also reveals celastrol may enhance apoptosis
in combination with Tg through ER stress induced
upregulation of CHOP expression and PARP
cleavage. All these might supply beneficial hints for
anti-cancer effect of celastrol.

Keywords: ER stress (Endoplasmic Reticulum
stress), ATF6a (transcription activation factor),
thapsigargin (Tg) and celastrol
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YHgacnan

Llenactpon Hb Celastraceae osrumH Tripterygium
wilfordii Hook F (TWHF)-niAH yHOSCHMIA XanbcHaac
raprax aBcaH TputepneHomng 6ereeg onoH TepPrMMH
GapMakonorMnH  YANYUAS3TOM  HIrgan oM.
Llenactpon Hb xopyy 4aHap Oarataw, epreH uap
XYP33HUA ONOH TOPIAMWH YWMYMAr33TAM AX MIT
LWMHX YaHapaapaa OfioH TepPNUNH XOPT XaBApblH
3CPar SMUYUNTIHNA MOIBXUT Boanc 6O0NOXbIH XyBba
CYVIWIAH XUNyyasa aHxaapan Tatax 6ainHal.
Mapaag 6GonoH  OoTood XYYMH  3yWNyyAWUAH
Heneereep 9CUNH 3HAOMMA3MbIH TOPbIH XeHAWW
OOTOp yypar OpoH 3amng AyTyy 9CBan angaartan
HyranapaH XypumTrnargax 9X3JICH33p 3C CTpeccT
epTaer?. OH3 CTPeccT epTCeH 3C 3HAOMNNasMblH
TOPMOMMNH TOMEOCTas3bIl CIPrasax 30pWUIroop Xapuy
yvngan (unfolded protein response (UPR)) yayyngar.
OH3 Xapuy YUNAMWMIH yea 3CUNH YYPrMnH OPOH 3ang
Hyranapax 3oxuuyynra  SpuYMMXUX,  YYPrUnH
HAAMSDKMN  Typ  3yyp ydaawpax, angaatam
HyranapcaH yypryyn ©O0foH raMTC3H 3pXTIHLPYYA
3ajapy ycrax €BL 9puumxkuHa®. Hyranaapaaryi
Oyly anpaatan HyranapcaH yypryya He OT-g
6anpnagar yypar (BiP (GRP78))-tan xonborgox,
UPR  pgoxuwonnbir  gamxkyyngar IRE1a/XBP1,
PERK/elF2a/ATF4/CHOP 6a ATF6a/ CHOP canbap
3amMyyabIr O3BXWXKYYNaars,

HLR-GV-ATF6a (uaawwng penoptep 3C rax) Hb
BHCY-biH YYUC-unH Buo-AHaraaxblH T3HXUMWUAH
nabopartopug raprax aBcaH pekombuHaHT Hela ac
bereeq 3T cTpeccuiiH yea ATF6Q yypruiH reHuiH
TPaHCKPUMNUMAH UOIBXWXKITMAT XAHa[ar penoprep 3¢
oM. OH3 penopTep ac Hb ~ 70 k[da MoneKyn >XuHTaun
GV-hATF6aAN (a.x 333-670) pekombuHaHT (fusion)
yyprmir  OT-unH  mMempaH 033p OGanmpnapgar
TpaHcmeMbpaH yypar xanbapaap aknpeccangar. 3¢
OT cTpeccan epTCeH Hexuena A33pX HaraAMan yypar
Hb O3T-ooc [ONbmKMNH annapat pyy LWWUDKUH
BGanpmxk, npoTeasa IH3UMIIP XIPUUrA3HI. YYCCIH
~40 kOa monekyn xuHtan GV hATF6aANAC (a.x
333-380) dparmeHT Hb acuiH  Beem  pyy
LWWIMKCIHI3p OT CTPECCUH Xapuy YUNANUAH Y
aBuag TPaHCKPUMNLMIAH aKTopbIH yypar
rynuatragaré.  Tancuraprud  Hb  (Tr)  capko-
/aHgonnasmbiH ToprnorunH Ca*? ATO(SERCA)-asbiH
nHrnbutop Oereegq OT cTpecc 6onoH UPR-bIH
OGuonorvnr cyanax COHrogor — Xaparcan o',
Opooroop 3H3 penopTtep 3¢ A33p T cTpeccunH yeq
OT cTpecc 6GonoH anonTo3ToM  XOnbooTOoMN
BGuomapkep yypryyablH 3KCNPEeCCUH HapuiBYUIICaH
cypanraa xunrgasryn 6anHa.
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3opunro

OHa cypanraaraap 6ug TancurapruHaap egeeraceH
OT cTpeccuiiH yeqa penopTep 3CUNH Xapuy yungan
GONoH TyyHO UenacTposl X3pXaH Herneenexuwnr
cyanax 30punro TaBumB.

Martepuan, apra 3ymn

SculiH eceesep: 5x104 ac/mn HLR-GV-ATF6a
penopTtep acunr 10% WIAH YXPUIAH X33MMINH MNNGac,
1%-niH aHTUOMOTMKNIH Xonumor, 1X rnyTtamakc, 0.1
mr/mn xurpommumH B and 0.1 mr/mn reHeTUUuH
o6yxun DMEM opunng 5% CO:2 wnHkybatopT 37°C
xamg 24 uar ecreeepneeg, ereraceH
KOHUEeHTpauutan Tr 6onoH uenactpon 6yxun
OpuUMHA erergceH LUarMnH  Typll  YPrasbkyynsH
©CreBepnex LNHXUIT33r XUAC3H.

OculiH ambOpax yadeap: SCUMNH ambapax YaaBapbir
MTT konopuMeTpuiiH apraap LWMHXUIC3H. 96 yypT
3CUAH  ©CreBpUNH  XaBTaHL penopTep  acuur
©CreBepriex, erergceH KoHueHTpauu Oyxun Tr
GonoH uenacTponbiH xamT 48 uar uHKyGauu
XuncHun gapaa, 10 mkn MTT yycmanbir Hamx 4 uar
CO2 wHkybaTtopT 37°C T OGawnraHa. O3cuiH
©CreBOPUNH LUNMHIAHWMIT COPYYMX aBaaa opmasaH
Tancteir 100 mkn DMSO Hamx yycraHa. OCWiH
©CreBepT TUA30NWUM X6x TITPas3osfiblH GPOMMAUIH
oHre XyBupnbir 540 HM-T G1unn xaBTaH yHLWUMY A433pP
X3MXKC3H. OCUMH ambapax 4YagBapbir XsHanTbiH
OynruiH XyBuap UINIPXMNIANICIH. Tr-bir
anvetuncynsdokengon (OMCO) yycracaH Tyn
xsiHanTblH yycmanaap AMCO-bIr XaparnacaH.

JlloyugbepasutiH  udasxxun. Penoptep  acunr
ereraceH  KoHueHTpaum  Gyxum  Tr  6onoH
uenacTposnbliH xamT 12 uar ecreesepnex, ATF6a-uinH
NMOSBXVXNUAT noumdepasninid CopuribiH CUCTEMUIAT
(Promega) awwvrnan xon6orgox 3aaspbiH garyy 20
MK 3CUWH nu3aTang WUHXUNAC3H. JToumdepasniti
MOSBXUAT 3CUMWH nusat OypT 1 MKr  yyprumH
noundepas  MABXUAH  abCoMT  XAMXKIIraap
Y3YYNC3H.

BecmepH 6riom:. ©rergceH KoHUeHTpau Oyxui
uenactpon, Tr 6onoH Tr/uenacTpornbiH XxamT 6, 12,
24 and 48 uarmnH Typw Tyc TyC ecreBepneep
YYPIMNH 3KCMPECCUWH TYBLUMHI BeCTEpH OroTbiH
apraap LUWHXWDK, B-akTUH Yyprumr 3epar xsHanT
OONMroH  X3P3rfacaH. ©OCreBeprioceH  3Cc3ac
uutonnasmblH 6a ©GeeMuUNH yypruir gnrax Kut
alumrnaH xonodorgox 3aaBpbliH Aaryy snracHbl gapaa
8-12% HaTPWIAH aoneuvn cynbdat
nonnakpunamuablH renb anektpogopesoop (SDS-
PAGE) canrax, PVDF memMbpaH pyy LUUIDKYYIIC3H.
MembBpaHbIr 5% nnnaacHun anbByMmnH 3CBan ToCryn
cyy aryyncaH 1xT (TeuH 20)-Tpuc ©Oydepasp



©nokoncHbl gapaa, axnasag GRP78, PERK, CHOP,
caspase-3, PARP, p-elF2a, B-aktuH, TOBYnuH,
namuH A 6onoH GAL4 DNA-BD 33par aHxgard acpar
OveyaTan, gapaa Hb YpramknyynaH HRP-xynrana 6a
TyynanH acpar lgG-unH acpar OMeuniiH KoHbloraTTam
MHKyGauM XWICaH. Yypartam xonboracoH acpar
oueyamir Amersham Imager 600 XUMUNIOMUHeC-
LEHLMIH CUCTEM 93P LUMHXUIICIH.

Cmamucmuk  WUHXUNe33: Orergnumr  rypeaH
Tycaaa TypwnntbiH £+SEM-93p, xaHanTbiH 6ynartan
XapbuyynaH  WMspxXunncaH. BectepH  6noTbIH

erergnuiir GraphPad Prism5 (GraphPad Software,
Inc, La Jolla, CA, USA) nporpammaap LUNHXII3H
TOOLOO XWMWC3H. byx ereranunH TOOLOONMbIT
Microsoft Excel nporpamm awumriiaH XMnNCaH.

Yp AYH
OculiH ambOpax yadeap ba ATF6a-biH UQ38XUXUIO
Te-bl Henee: Tr-bl KOHUEHTPAaLM UXCIX TycaM 3CUIH

100 A
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20 |

IC50= 50 HM

3cuiiH ambgpax yageap (%)

| 10 | 50 |500
Tr (HM)

125 25 |

[IMCO

ambfpax Yagsap 6yypy 6ancaH 6a acuMiiH ambapax
yagsapblr 50% -nap 6yypyynax Tr-bl KOHUEHTpaLum
Hb 50 HM (ICso) 6aricaH (3ypar 1a)

JlioumdepasuniiH xamruiiH eHaep naasxu Tr-bl 5 HM
yTraHg WN3pcaH. Tr-bl KOHLEHTpauu UXCAaX Tycam
noundepasniH - naaBx cynapcaH (3ypar  16).
XaantaHg 6Ganraa TOO Hb XsHaNTbiH OynarTan
XapbLyyrncaH AyHAaX e4eenTuir UNapxXmnncaH.
OculiH ambOpax yadeap 6a ATF6a-uliH udasxuxusnd
uenacmporsnbiH Hesnee:. PenopTtep acuir 48 uarunH
Typw  0.3125-5 wMKM  uenactpontam  xamT
ecreBepfiexeq 3CUAH ambapax 4vagBap 5 MM
uenactponbiH ytraHg 60%-nap OyypcaH. XapuH
0.3125-5 MkM uenactpon 6omnoH 50 HM Tr-Tan xamT
ecreBsepnexeq acuiiH ambapax Yagsap 60-70%-map
Oyyp4y 6onox xamruiH 6ara KoHueHTpauu Hb 1.25
MKM GancaH Tyn gapaadviiiH LUMHXUNTI3HL, COHIOH
XaparnacaH (3ypar 2).
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3ypar 3. XaBuiH 60noH Tr-aap egeeceH ac Aax ATF6a-bIH naaBxvxmn BONOH caatyynantaHg
uenacTponbiH Henee. *p<0.05, **p<0.01, ***p<0.001. ns- yyxan GuLu.

0-2.5 MKM Lenacrtporn Oyxuin  ecresepT
nouncepasninH naasxm Hamaraaarymn, 5 mkM (ICso)
uenactponbliH yTraHg 9.1x10* gaxuH ecceH. 50 HM
Tr ©6a 125 wMKM uenacTponblH  yTraHg
noundepasnnH Ma3Bxn xamrunH Gara, ATF6a —
NOIBXVOKUINWIAT caaTyynant xamruiH ux bavicaH. 5
MKM- LenacTponblH yTraHg noundepasuinH naaBxm
XamrminH eHgep, ATF6A MOdBXWKXUNWUAT caaTyynanT
xamrunH 6ara baricaH (3ypar 3).

OT-cmpecculiH yypeyyObiH aKcrpeccad
uenacmporsbiH Henee:. GRP78-uiiH 3KCNpecCuiH
TYBLWMH Tr-Tan ecreBepT aaxxmaap ecex 12-48 uart
Xurg engep TyBlMHA 6aricaH 6on uenactpon/Tr-Tan
ecreBepT 6-48 uart TyBWWH Hb ecceep 48 uart
XaMrmnH eHgep ©OalicaH. XapuH LUenacTponTan
ecreBepT 6-48 uart aaxmaap Maw 6Gara ecceH.
PERK uenacTtponTtan ecreBepT M343r4axyunL ecex
48 yart xamrniH eHgep 6aricaH 6on Heree 2 Oynart
PERK unpaaryi, p-PERK Tr-Tan ecresept 6-48 uart
XsSiHaNTblH ecreBpeec TorTMon eHgep 6GaricaH
(yypruinH 3ypBac MOO3rOdXYML, [33L  LUMITDKCSH).
Llenactpon/Tr-tan ecreBepT 6 uart XxaMrmnH eHaep
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GancaH Gon Oyypcaap 48 uart xamrunmH 6ara
unapcaH.  UenacTtpontan  ecresepT  p-PERK
unpaaryn. p-elF2a 3 6ynruinH ecresepT 6-24 uart
Gara xamxasHA eceed, 48 uarviH gapaa XxamrumH
eHpep 6avicaH. CHOP Tr-tam ecresepT axHunm 12
uartT XxamrmiH 0334 TyBLUMHA XYpasa Oyypcaap 48
uart  XxaMrMiH 0oo4  TYBLWMHO XYPCaH  6on
uenactpon/Tr-tan ecresepT 12-24 uart XaMruinH
eHOoep xaBa33p OavicaH. LlenactponTtan ecresepT
CHOP wunpaaryn (3ypar 4).

AnonmosbiH yypauliH 3KCrpeccad yenacmporsibiH
Henee: PARP paspx 3 Oynart XAHanTTan
xapbuyynban 6ara 33par ecexk oMponuo0 TYBLUMHE,
GancaH raxgas uenacTponTam ecresepT 48 uart
XaMMMnH eHaep WNapcaH. cl-PARP  Tr- 6onoH
uenactpon/Tr-tam ecreBepT 24 Laraac 3xN3H 6COX,
48 uart xamruMH eHgep 6on uenacTponTam
ecreBepT 12-24 uart 6ara 33par ecex 48 uart
OyypcaH. 3 oynart Caspase-3 TOrmTmMos1 HaMargcaap
48 uart agunxaH XxaMmruiH eHaep TYBLUMHA XYPC3H
(Bypar 5).
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3ypar 4. OT-blH CTPECCUIH YYpryyablH 9KCNPEeccas LenacTporbliH Laraac xamaapcaH Hernee

GV hATF6aANAC (a.x 333-380) ¢ppazmeHm beemd
b6alpwuxad uenacmponbiH Henee. 70 «k[a
xamx2aTan GV-hATF6aAN (a.x. 333-670) yypar Hb
xgHanTelH ©ynar GonoH Tr, uenactpon ©6a
Tr/uenacTponTtan ecreBepT 3CUAH LUTOMMa3MblH
yyprminH  dpakuag  wnapcsH. ~40 kfa GV
hATF6aANAC (a.x 333-380) yypar Hb Tr 6a
Tr/uenactpontan ecresept 6eeMWiAH  yyprumiH
dpakuag wunapcaH. Llenactpon Oyxun ecreesepT
~40 x[a yypar unpaaryn (3ypar 6).

Xanuamx

Llenactpon Hb  aHTMOKCMAAHTE,  M3gpanuiur
Xamraanax®, ypsBcnuiAH 3cpari®, xopT xaBApblH
acparl12. ocTteoapTpuTblH  3cpart®4,  6oroH
aHrMoreHnn acpar'® yinuunrasTon, XOpT XaBApbIH

52

3c3/ anonTo3bIr egeeneri® 6onox Hb cydanraaraap
TOrTOOrACOH.

Tepen OypuiiH XOpT XaBApbiH SBUbIT yaaallpyynax,
YP AYHT3M 3MYUNIX34 LEenacTponbliH XOPT XaBApbiH
3CUWNH TapxanT, LWWUIMKUNT YCIPXUANNUAT caaTyynax,
MEH 3CWUVH anonTo3bir efeex, aytodar 60MnoH
aHrmoreHesunr gapaHrymnax 3apar OfloH MOorekyrn
MexaHu3mMyyg HArT xonbooTon Hb batnargcaH. MeH
LenacTposnblH XaBApPbIH 3CP3r SMUYUNT33HUIA ron Gan
6ongor AOXMOHbI 3aMyyAabIr CyAsiaH TOrTOOCOH?,

OT crtpeccunH yen GRP78-aac uyeneenerpgceH
PERK ceHcop yypar Hb ayTodocdopxux (p-PERK),
elF2a-bir docdopxyynax, ATF4-biH akcnpeccunr
IpuUMMXKYynax 3amaap, CHOP-bIr nassxwxyyngar.
X3p3B CTPECC Hb 30rCOMTIYMA, XYUYTAN YPrasmpkunoan
ATF4-CHOPBbIH ngaBxmxmn Hb anonTo3bIr YYCaX
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3ypar 6. GV-hATF6aAN (aa 333-670) peKOMOMHAHT yyprumH
dparmeHT 6eemz GanpLunxag LenacTposbiH Heres.

axnanuir taebaari’18, ATF6a Hb WO3BXWKCIHI3P
CHOP-biH TpaHckpunuwmir, CHOP Hb caspase-3-biH
TPAHCKPUNUMIT TyC TYC WA3IBXMKYYIDK anonTo3blH
YW SBL, YPramKunHato,

BbugHuin cypanraaraap, Tr-bl Heneereep acag AT-bIH
ctpeccunH yypryyn (GRP78, p-PERK, p-elF2a 6a
CHOP) 6onoH anonTto3bliH yypryyabiH (CI-PARP 6a
Caspase-3) 3KCMpecCcuinH TYBLUMH ecex baviraa Hb
ac cTtpecct eptexx PERK 6onoH ATF6a-bIH
30XMUYYArbIH - 3aMyy,  WA3BXWXKCIH — TOOUNIYM
anonTo3blH YW SABL 3X3MCHUNAM xapyyk 6awnHa.
Llenactpon Hb Tr-aap egeergceH ac gax p-PERK-
WH akcnpeccuir 0yypyyncan 6onos4y CHOP 6onoH
CI-PARP-uIMH 3Kcnpeccuir Hamargyyspk b6anraa Hb
uenactpon Tr-tam  xocnoH 3T  cTpeccunr
APUUMXKYYIK BanHa.

~40 k[a yypruinH coparmeHT Tr 60n0H LenacTtpon/Tr
Oyxuii ecreBpunH aCUinH 6GeeMninH ppakuag nnapu,
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XAHaNTbIH 6ONOH LenacTpon Oyxun acunH ecreBepT
unpaaryn 6aviraa Hb Tr-bl Heneereep ~40 k0a yypar
umtonnasmblH ~70 ka yypraac tacapy 6eem pyy
LUMIDKCIHMIT Xapyyrk OarHa. MeH 3H3 yihn sBL
ATF6a TpaHCKPUNUUAH aKkTop WA3IBXUXKCIHUIAT
xapyyJk 6anHa. 5 MkM Lenactpon Hb XaBUH 60MOH
Tr-aap epeergceH acyyosg ATF6a  mngssxukun
eHAep Galraa Hb 3H3 TYHT aliurnaH yaawmg cygnax
XOP3ArTan raXx y3CaH.

AyrHant

1. Uenactpon p-PERK-uiH aKkcnpeccumnr
JapaHryincaH xapuH Oycapg OT cTpeccTan
XonbooToM yypruiH 3Kcnpeccaq caaTyynax
Henee y3yynaaryn. Uenactpon Tr-tam XocnoH
OT ctpeccaac yymantanm CHOP-bIH akcnpecc
6ornoH PARP-biH  3agpanbir  MO3IBXMXKYYIK



Oarraa Hb anonTo3bir JIPUUMXKYYNIX Henee
y3yyrx 6ariHa.

LlenacTtponbir XopT xaBOpbIH 3CP3r SMYMMTI3HA,
X3pP3rnax 30purroop TyYHWUIA xaBapbiH acag AT
cTpecc OOMOH anonTo3 YYCrax MexaHWU3MbIr
YYPrUAH  OOXWONNbIH  TYBLWUMHL HapWMBYMaH
cynamk Oanraaraapaa 3HS cyganraa LUMHS 3M
XODKYYN3X HUMreM  3OUMAH  3acruH  ©OnoH
LUMHXMI3X yYXaaHbl a4 XonborgonTon oM.

OH3 cyganraa Hb MoHron opHbl 3MUIH ypraman,
OVMONOrMNH  NO3BXUT OOAUCLIH  YANYNANUIAH
MEeXaHU3MbIH CydanraaHf Xaparnaxagj XyBb
H3M3ap 60o51ox ad xonborgonTomn.
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Abstract

The purpose of this study was to examine and
compare the career awareness and life design
perspectives of Mongolian and Japanese university
students, and how these perspectives are influenced
by social changes. Surveys regarding the
perspective of 13 major life events questionnaire
were conducted with 703 Mongolian and 636
Japanese university students. Our findings highlight
the significant impact of cultural background,
economic conditions, and gender roles on young
adult's life trajectories, such as psychological and

economic independence, marriage age, career, and
preparation for old age. It supports social expectation
framework such as "social clock theory" by Marini
(1984). These differences can be mainly explained
by social changes, such as the transition from the
socialist era to democracy in Mongolia.

Keywords: Major life event perspective; Social
expectation from young people; Career decision
making; Cross-cultural comparison; Mongolian
social change

Introduction

One of the concepts related to future perspective is
the age norm, which refers to the age-related
expectations in a person's life. Age norms are
defined as "a socialization framework that expects
and constrains individuals to behave in an age-
appropriate manner." This framework is provided by
society and is strongly influenced by the institutions
and culture of that society. The internalization of an
age norm creates a "social clock" or "social
schedule" in the mind, which internally regulates
behavior. This social timetable makes us aware of
whether or not we are passing through the various
turning points of our lives on time (Marini, M.M.1984;
Brim & Ryff, 1980; Elder, 1975; Hultsch & Plemons,
1979; Neugarten, 1979; Neugarten & Hagestad,
1976).

Historical background and Current state of Mongolia
Mongolia, whose ancestor was Genghis Khan, once
ruled the largest land mass in human history.
However, it was a satellite state of Russia (former
Soviet Union) for about 70 years and experienced
socialist control until it became the democratic state
it is today. After the collapse of the Soviet Union,
Mongolia became a democracy and began to rebuild
its economy, education, and industry with
international support. Mongolia's population is
currently about 3.5 million, with around 60% under
30 years old, making it a country with many young
people. The image of nomads has changed
significantly due to the development of abundant
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mineral resources, including coal, molybdenum,
copper, and wuranium. Rapid urbanization in
Ulaanbaatar has driven many nomads to migrate to
the city in search of employment and education.
Mongolia's development over the last 25 years
mirrors Japan's rapid post-WWII progress. However,
educational and socio-economic inequalities have
resulted from this rapid growth (Damdin et.al.,
(2021).

Objective

Digitalization is changing the consciousness of
young adults. Coupled with the experience gained
during the socialist era when freedom of choice of
occupation was limited, Mongolians now have
extensive opportunities for both economic and
mental growth, thanks to the sweeping changes
brought bout by the democratic changes and the
rapid economic growth, partly thanks to foreign
capital investment. The purpose of this study was to
identify changes in the values and social
expectations of young adults in different cultural
backgrounds in Japan and Mongolia, as well as
differences and similarities, with regard to life goals
and college students' career awareness from the
perspective of young adult's life design.

Materials and methods

The survey was conducted around September 2011
and September 2018 for university students
attending major universities (located in metropolitan
area) in Mongolia and Japan. The survey was based
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on a questionnaire and performed a comparative
analysis of Japan and Mongolia. For the survey
conducted in Mongolia, we used a questionnaire
translated from Japanese into Mongolian.

The participants were university students aged 18 to
24 years old total of 703 Mongolians and 636
Japanese. 370 Mongolians and 359 Japanese in
2011, and 333 Mongolians 277 Japanese in 2018.
The details of sample sizes by research years are
summarized in Table 1.

Participants were instructed to attend the part of the
lesson and then answer the questionnaire by
selecting the answer number that fits their feelings
without overthinking.

A booklet of the questionnaire was given to each
participant. On the first page of the booklet were
instructions and blank spaces where the participant
was to write their name, the name of the university,
school year, gender, and age. The questionnaire
contained six questions (including sub-questions);
however, since question #1, 2, and 3 were not
directly concern the life event consideration has been
omitted from this article. The details of the questions
described below are posted: We asked to rate on a
5-point scale anchored by 1: unimportant, and 5: very
important, with 3: being neutral.

Questions asked the participants to guess the age at
which each of the following 13 major life events
would be. These life event items were based on

Yamashita et al. (1995) and its by reference to
reports by the Japan Institute of Labour (1991, 1992),
Coleman (1974), and Marini (1984).

1. If you have a child, how old do you think the
child will be when you are released from the
responsibilities of disciplining the child?

2. At what age do you think you will become or
have become independent psychologically?

3. At what age do you think you will become
independent economically?

4. At what age do you think you will find
employment?

5. How many years do you think it will require to
become a professional after getting a job?

6. Atwhat age do you think you will get married?

7. Atwhat age do you think you will want your first
child?

8. How many children do you want to have?

9. Atwhatage do you think you will stop changing
from job to job and get a steady job?

10. At what age do you think you will occupy an
appreciated position?

11. Atwhat age do you think you will be wise about
spending leisure time?

12. At what age do you think you will have to begin
to provide for your old age?

13. From what age to what age do you think men
and women will be in their prime, respectively?

Table 1. Participants info

Mongolian Japanese
School Year Men Women Men Women
2011 2018 2011 2018 Total 2011 2018 2011 2018  Total
Freshmen 22 21 58 55 156 47 43 61 73 224
Sophomores 42 23 55 93 213 50 24 62 47 183
Juniors 32 27 122 60 241 15 31 54 23 123
Seniors 22 13 17 41 93 46 12 24 24 106
Total 118 84 252 249 703 158 110 201 167 636

Result and discussion

Table 2 shows the mean ratings of the 13 major life
events obtained by each research year for both
Mongolian and Japanese students. Comparing the
two countries, the items in which the interaction
appeared were the age of psychological
independence, economic independence, marriage,
children, appreciated position, leisure, prime of life of
men (beginning), and prime of life of women
(beginning). Those obtained data were fed into a

three-way analyses of variance (ANOVA) with
country (2) x gender (2) x generation (2) in order to
investigate whether there is a difference between two
countries and/or gender and/or generation
(researched years) and/or interaction.

The age of release from parental discipline in
Mongolia was 16.66 years old (sd: 3.05), while in
Japan it was 17.18 years old (sd: 6.83), slightly later
than in Mongolia. In Mongolia, the age showed a
downward trend from 2011 to 2018. This may be due
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to changes in family discipline and social values.
There were no significant differences in the item
“release from parental discipline.” However, the
ANOVA results for the "psychological independence”
item showed significant main effects of country and
generation, as well as a significant interaction
between country and gender [F (1, 1326) = 6.30, p =
.012; F (1, 1326) = 4.54, p = .033; F (1, 1326) = 8.39,
p = .004, respectively]. Given the significant
interaction between country and gender, a simple
main effects test revealed that only women exhibited
country differences [F (1, 1326) = 21.12, p < .001].
Additionally, gender differences were found only in
Japan [F (1, 1326) = 8.69, p = .003]. Regarding the
characteristics of all Mongolians in 2011 and 2018,
they indicated that they should achieve psychological
independence before releasing themselves from
parental discipline. Japanese men followed the same
order as Mongolians, while Japanese women
reported achieving psychological independence after
releasing themselves from parental discipline.
Regarding “economic independence,” the ANOVA
revealed significant main effects for country, as well
as significant interactions for country x generation
and gender x generation [F (1, 1326) = 219.95, p <
.001; F (1, 1326) = 16.09, p < .001; F (1, 1326) =
7.41, p = .007, respectively]. Given the significant
interactions between country x generation and
gender x generation, a simple main effects test
showed that only Mongolians exhibited generation
differences [F (1, 1326) = 14.39, p < .001].
Generation differences were found in both 2011 and
2018 [F (1, 1326) = 67.72, p < .001; F (1, 1326) =
156.31, p < .001]. For the gender x generation
interaction, women showed generation differences
[F (1, 1326) = 12.49, p < .001], and gender
differences were found only in 2011 [F (1, 1326) =
4.38, p = .037]. In 2018, the average ages for
economic independence decreased for both
Mongolian men and women. In Japan, however, the
average age increased for men but decreased for
women. The difference between the two countries
can be attributed to the fact that the age of adulthood
is 18 in Mongolia and 20 in Japan. In both countries,
the concept of becoming economically independent
approximately two years after reaching adulthood is
consistent. The social system significantly impacts
the attitudes of young adults. One commonality
between Japan and Mongolia is that the age of
independence is lower for women than for men.
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In the context of “employment,” the main effects of
gender, generation, and the interaction of gender x
generation were significant [F (1, 1323) = 9.91, p =
.002; F (1, 1323) = 10.37, p = .001; F (1, 1323) =
5.99, p = .015, respectively]. A simple main effects
test showed that only men exhibited generational
differences [F (1, 1323) = 12.27, p < .001]. Gender
differences were found only in 2018 [F (1, 1323) =
13.81, p <.001]. These results suggest that business
economic trends have slightly slowed in recent
years, as 2018’s men had slightly higher employment
rates compared to 2011.

Regarding the item of “becoming a professional,”
there are only main effects of country and gender
were significant [F (1, 1325) = 9.41, p = .002; F (1,
1325) = 4.08, p = .043, respectively]. The number of
years required to become a professional in Mongolia
is relatively short, but the variability is large. In 2018,
the number of years increased, along with individual
differences. This may be due to changes in economic
conditions and the education system. The number of
years required to become a professional in Japan
has remained stable, with no significant variation
from 2011 to 2018. The small variation indicates that
the Japanese social system is consistent.

In the context of "marriage,” the main effects of
country, gender, generation, and the country x
gender interaction were significant [F (1, 1299) =
239.71, p < .001; F (1, 1299) = 14.43, p < .001; F (1,
1299) = 9.05, p =.003; F (1, 1299) = 7.04, p = .008,
respectively]. A simple main effects test showed that
both men and women had significant country
differences [F (1, 1299) = 127.39, p < .001; F (1,
1299) = 116.06, p < .001, respectively]. Gender
differences were found only in Japan [F (1, 1299) =
21.07, p < .001]. These results indicate that
Mongolians marry at an average age of 25.09 (sd:
2.97), about three years earlier than Japanese, who
marry at an average age of 28.29 (sd: 3.92).
Additionally, Japanese women marry about one year
earlier than Japanese men. Mongolians generally
tend to marry at younger ages, but recently the age
of marriage has been increasing, and the variation
among individuals is also rising. This may be due to
changing economic conditions and social values.
With regard to “first child”, the main effects of country,
gender, generation, and the interaction of country x
gender and country x generation were significant [F
(1, 1283) = 293.57, p = .000; F (1, 1283) = 32.10, p
=.000; F (1, 1283) = 17.61, p = .000; F (1, 1283) =
12.91, p =.010; F (1, 1283) = 5.96, p = .015,



Table 2. MEAN Ratings of Ages which students stppose they will experience Major Life Events

2011 2018 Total ANOVAt
Y
Life Event (age) Men Women Men Women Men Women % b é
X X X
M SD M SD M SD M SD M SD M SD G C G G
1. Release from parential discipline
Mongolian 17.05 294 1694 276 1650 3.15 1616 3.34 16.78 3.04 1655 3.05
Japanese 17.78 11.20 1683 4.39 17.25 872 1684 299 17.52 996 1684 3.69
2. Psychological independence
Mongolian 16.78 3.20 1654 3.03 16.40 268 1595 3.01 1659 294 1625 3.02
Japanese 1696 4.17 1731 3.71 16.06 510 1741 3.40 16.51 464 1736 3.55
3. Economic independence & ¥
Mongolian 20.65 295 2072 296 20.00 3.16 1953 3.03 20.33 3.06 2013 299
Japanese 22.08 293 2294 272 23.16 2.01 2272 293 2262 247 2283 282
4. Employment % *
Mongolian 2234 236 2245 228 2330 242 2255 258 2282 239 2250 243
Japanese 2260 154 2233 1.65 23.00 121 2242 140 2280 1.37 2238 153
5. Becoming a professional *
Mongolian  3.09 3.92 293 3.17 426 6.03 295 3.71 3.68 4.98 294 3.44
Japanese 3.88 224 382 267 3.93 1.91 393 1.69 391 208 388 218
6. Marriage age ¥
Mongolian 2461 251 2455 225 2580 366 2539 3.46 2521 3.08 2497 286
Japanese 2882 294 2752 337 29.08 7.23 2772 214 2895 509 2762 275
7. Children % =
Mongolian 2552 244 2528 273 27.08 3.23 2647 353 26.30 284 25838 3.13
Japanese 30.21 302 2869 225 3097 735 2866 285 30.59 518 2868 255
8. Number of children
Mongolian  3.54 2.53 315 249 3.35 1.50 318 1.73 3.45 2.01 317 211
Japanese 211 0.69 207 0.66 194 079 217 1.96 203 074 212 1.31
9. Stop changing jobs *
Mongolian 30.59 800 29.37 6.18 3254 817 3074 6.39 31.57 808 3006 628
Japanese 4134 955 3728 9.68 4262 10.70 4160 7.80 41.98 10.13 3944 874
10. Appreciated position ¥
Mongolian 30.56 582 31.36 4.95 3411 620 3384 19.96 3234 6.01 3260 1246
Japanese 3846 795 3577 8.20 36.58 883 3968 6.88 3752 842 3773 754
11. Leisure oo
Mongolian 31.24 10.83  29.49 12.17 33.90 1231 3136 11.24 3257 11.57 30.43 11.70
Japanese 40.09 1558  39.09 15.34 48.06 15.94 4290 18.89 4408 1576  41.00 17.12
12. Providing for old age
Mongolian 46.57 1281 4858 11.11 47.93 1163 4826 11.11 47.25 1222 4842 11.11
Japanese 46.75 12.07 4550 11.34 48.83 12.87 49.23 11.30 47.79 1247 4737 11.32
13. Prime of life of men
Beginning %
Mongolian 21.39 269 2143 3.47 2289 581 2169 764 2214 425 2156 555
Japanese 24.04 381 2383 3.76 23.02 542 2173 3.89 23.53 462 2278 3.83
End *
Mongolian 46.28 10.71 4764 9.84 4594 898 4696 9.90 4611 9.85 4730 9.87
Japanese 46.10 952 4787 9.53 4360 839 46.00 26.87 4485 896 4694 1820
14. Prime of life of women
Beginning L
Mongolian 21.74 279 2175 3.33 2355 394 2327 397 2265 337 2251 365
Japanese 23.12 361 2368 3.39 2330 376 2306 3.23 2321 369 2337 3.31
End
Mongolian 4429 9.09 4522 9.09 4552 932 4845 813 4491 921 4684 861
Japanese 39.21 11.19 4160 10.38 43.45 10.17 4349 9.78 41.33 10.68 4255 10.08

tY=Research Year, C=Country, G=Gender

*Significant difference at p<.05 or p<.01.
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respectively]. Country x gender’s simple main effect
test showed that men and women both had country
differences [F (1, 1283) = 166.90, p = .000; F (1,
1283) = 128.59, p = .000, respectively]. Gender
differences was found only in Japan [F (1, 1283) =
42.94, p = .000]. Country x generation’s simple main
effect test showed that only Mongolians had
generation differences [F (1, 1283) = 21.99, p =
.000]. Country differences was found both of 2011
and 2018 [F (1, 1283) = 223.99, p =.000; F (1, 1283)
=94.30, p = .000, respectively]. These results
showed that Mongolians age has increase higher for
recent years, and Japanese women about 2 years
lower than Japanese men. The average age at first
childbirth in Mongolia was 26.09 years (sd: 2.98),
while in Japan it was 29.63 years (sd: 3.87), a
difference of about 3.54 years. Additionally, students
in 2018 in Mongolia showed increased variability
compared to students in 2011, leading to differences
in individual attitudes. This may be due to changes in
social values and the tendency to pursue careers
and seek financial stability.

In the "number of children,” only the main effect of
country was significant [F (1, 1304) = 141.67, p =
.000]. Mongolians wants three children against
Japanese wants two children. The Total Fertility Rate
(TFR) is an indicator of the average number of
children a woman will have during her lifetime.
Normally, a TFR of around 2.1 is considered
sufficient to maintain the population (The World
Factbook, CIA). In Mongolia, the TFR decreased
from 6 in the 1950s to 3 in the 1990s and further
dropped to 2.8 in 2021, still above the population
maintenance level. In contrast, Japan had a TFR of
over 5 during the postwar baby boom period, but this
number dropped to 1.57 in the 1990s, causing a
social phenomenon known as the “1.57 shock”
(Kachi, D., (2009)), and declined further to 1.4 in
2021. Various economic, social, cultural, and policy
factors are thought to have contributed to this
decline.

With regard to “stop changing jobs,” main effects of
country, gender and generation were significant [F
(1, 1305) = 425.18, p = .000; F (1, 1305) = 17.73, p
=.000; F (1, 1305) = 21.55, p = .000, respectively].
Mongolians typically stop changing jobs at the age of
30.81 years (sd: 7.18), which is about 10 years
earlier than in Japan, where the average age is 40.71
years (sd: 9.43), also with a wide variation. In 2018,
students in both countries showed an upward trend
in this age, with some interindividual variation. The
so-called generation Z, growing up in the recent
digital age, has shown an increase in both countries
despite their different cultural backgrounds.
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Regarding the item of “appreciated position” ANOVA
showed that the main effect of the country and
generation, and the a second-order interaction that

TABLE 3. Simple interaction effect test of Three-way ANOVA of
the Appreciated Position Factor

Simple interaction df F Significance
Country x Gender at 2011 1 0.00 0.977
Country x Gender at 2018 1 9.46 0.002 *
Researched Year x Gender at Mongolia 1 0.39 0.532
Researched Year x Gender at Japan 1 13.60 0.000 *
Researched Year x Country at Men 1 12.44 0.000 *
Researched Year x Country at Women 1 0.00 0.988

Error 1306

country x gender x generation were also significant
[F (1, 1306) = 66.10, p = .000; F (1, 1306) = 10.08, p
=.002; F (1, 1306) = 7.32, p = .007, respectively].
The average age at which appreciated positions
were average age at which appreciated positions
were evaluated in Mongolia was 32.47 years old (sd:
9.23), while in Japan it was 37.62 years old (sd:
7.98). Mongolians seem to want to reach a position
5.15 years earlier than the Japanese. In 2011, the
average age at which Mongolians wanted to reach a
position was 30.96, but seven years later, in 2018,
this age had increased to 33.98, suggesting possible
changes in career dynamics or socioeconomic
conditions. On the other hand, Japanese individuals
show more consistent expectations over time, with a
higher overall age for reaching desired positions.
With regard to “leisure”, the main effect of country,
gender, generation, and the interaction of country x
generation were significant [F (1, 1309) = 174.87, p
= .000; F (1, 1309) = 9.82, p = .002; F (1, 1309) =
23.87, p = .000; F (1, 1309) = 4.72, p = .030,
respectively]. A simple main effect test showed that
only Japan had generation differences [F (1, 1309) =
25.52, p = .000]. Country differences were found in
2011 and 2018 [F (1, 1309) = 70.43, p = .000; F (1,
1309) =104.62, p = .000, respectively].

The average age in Mongolia was 31.50 years (sd:
11.64), while in Japan it was 42.54 years (sd: 16.44),
a difference of 11 years between the countries. In
both countries, women tend to reach this age about
one year earlier than men, and the average age was
higher in 2018 than in 2011 (about 2.3 years in
Mongolia and 5.9 years in Japan). Does this mean
that even young adults today take longer to integrate
into society? Is the complexity of today's globalized,
digitalized society slowing down human processing
capacity?



Table 4. Simple-simple main effect test of Three-way ANOVA of the Appreciated
Position Factor

Simple-simple interaction df F Significance
(Y)2018 (C) Mongolia x (G) Gender 1 0.84 0.359
(C) Japan x (G) Gender 1 12.09 0.001 *
(G) Men x (C) Country 1 2.63 0.105
(G) Women x (C)Country 1 23.20 0.000 &
(C)Japan (Y) 2011 x (G) Gender 1 3.34 0.680
(Y) 2018 x (G) Gender 1 12.19 0.000 ¥
(G) Men x (Y) Researched Year 1 4.59 0.032 *
(G) Women x (Y) Researched Year 1 9.05 0.003 *
(G) Men (Y) 2011 x (C) Country 1 35.81 0.000 *
(Y) 2018 x (C) Country 1 2.75 0.970
(C) Mongolia x (Y) Researched Year 1 8.35 0.004 *
(C) Japan x (Y) Researched Year 1 4.57 0.033 ¥
Error 1306
In the "providing for old age,” only the main effect of ending age showed more Vvariation. These

generation was significant [F (1, 1310) = 6.25, p =
.013]. 2018’s both country to be a little higher than
2011.

The average age in Mongolia was 47.84 (sd: 11.66),
and the average age in Japan was 47.58 (sd: 11.90),
indicating that people in both countries began
preparing for old age at about the same time. In
Mongolia, women began preparing for old age
approximately one year later than men, reflecting the
career-oriented nature of women's social
advancement.

With regard to “prime of life of men” for beginning,
main effect of country, and the interaction of country
x generation were significant [F (1, 1315) = 41.61, p
=.000; F (1, 1315) = 6.20, p = .013, respectively]. A
simple main effect test showed that the only
Mongolia had generation difference [F (1, 1315) =
4.68, p = .031]. Country difference in both of 2011
and 2018 [F (1, 1315) = 46.15, p = .000; F (1, 1315)
=6.91, p = .009, respectively]. In the “prime of life of
men” for end, only the main effect of gender was
significant [F (1, 1316) =9.91, p = .002]. The average
age at the start of the prime of life in Mongolia was
21.85 (sd: 4.90) and the average age at the end was
46.71 years old (sd: 9.86), while the average age at
the start of life in Japan was 23.16 (sd: 4.22) and the
average age at the end was 45.89 years old (sd:
13.58). The starting age at the beginning of working
life showed less variation in both countries, while the
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differences tend to reflect variations in individual
ability and physical condition. Also, Mongolian
women expect men to work 1.77 years longer than
they do, and Japanese women expect men to work
2.84 years longer than they do.

With regard to “prime of life of women” for beginning,
main effect of country, the interaction of country x
generation and gender x generation were significant
[F (1, 1317) = 33.31, p = .000; F (1, 1317) = 4.00, p
= .046; F (1,1317) = 6.10, p = .014, respectively].
Country x generation’s simple main effect test
showed that only Mongolia had generation
differences [F (1, 1317) = 4.25, p = .039]. Country
differences was found in both 2011 and 2018 [F (1,
1317) =34.98, p =.000; F (1, 1317) = 6.26, p = .012,
respectively]. That is, Mongolian 2011 had 1.66
years earlier than 2018 Mongolians. Gender x
generation’s simple main effect test showed that only
men had generation differences [F (1, 1317) = 4.49,
p = .034]. Gender differences were only found in
2018 [F (1, 1317) = 5.70, p = .017]. In 2011, the age
of Mongolians was about 1.7 years earlier than that
of Japanese, but in 2018 the age of Mongolians is
similar to that of Japanese. In the “prime of life of
women” for end, only the main effect of country was
significant [F (1, 1318) = 10.90, p = .001]. The
Mongolian view of the working age for women tended
to start at 22.58 (sd: 3.51) and end at 45.87 years old
(sd: 8.91). The results suggest that Mongolian social



wants for women to work for a long time as long as
men. In Japan, the working age for women started at
23.29 (sd: 3.50) and ended at 41.94 years old (sd:
10.38). A common feature was an upward trend in
both countries for students in 2018 compared to
students in 2011. This indicates a current trend
toward women's career orientation and the increased
value placed on diversity in society.

Conclusion

Our findings highlight the significant impact of
cultural background, economic conditions, and
gender roles on young people's life trajectories, such
as psychological and economic independence,
marriage age, career, and preparation for old age. It
supports social expectation framework such as
"social clock theory" by Marini, M.M. (1984). These
differences can be mainly explained by social
changes, such as the transition from the socialist era
to democracy in Mongolia.

Cultural Background and Family Structure:
Mongolian students tend to face traditional
expectations that lead to early independence and
family  responsibilities. Japanese  students,
influenced by a culture that emphasizes extended
education and career preparation, experience
delayed independence. These cultural norms shape
the experiences and expectations of young people in
each country and influence their readiness for major
life events.

Economic Conditions and Social Systems: Japan’s
stable economic environment and comprehensive
education system have been shown to encourage
young people to invest more time in education and
career planning, which may resulting in a slight delay
in economic independence and family formation. The
slightly delayed economic independence in Japan
may be due in part to the fact that the age of
adulthood in Japan is 20 years old, compared to 18
years old in other countries, including Mongolia. In
Mongolia, it has been about 30 years since the
transition from a socialist to a democratic system,
and the socioeconomy is still unstable, suggesting
that young people tend to enter the labor force early
and start families early due to the need for early
economic independence. In addition, because of the
volatile economic and socio-political situation in
Mongolia, the timing of career decisions and
professional achievements, i.e., the desire to obtain
a high position early in their careers, was indicated.
This result supports Yamashita et.al., (1999) and
Japan Institute of Labour (1991)'s previous study that
applicants for national public service tend to value
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social recognition, such as being appreciated
position and being recognized by others.

Gender Roles and Social Expectations: Women in
both countries are pursuing careers and economic
independence, but Japanese women face more
traditional family expectations that affect their career
choices. This reflects the tension between modern
career goals and traditional gender roles. Men in
Japan are more likely to prioritize their professional
lives and women their marital lives. These results
strongly reflect the influence of traditional gender
roles and economic conditions (Inoue-Smith (2014)).
Future research should include a broader range of
cultural contexts and examine the long-term impacts
of these differences to better understand how
cultural, economic, and social factors shape young
people's experiences and expectations globally.
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Abstract

SOIL POLLUTION AND ECOSYSTEM

Tuyajargal I*, Batsuren D?, Dulguun B?, Unursaikhan S?
INational Center for Public Health
2Department of Environment and Forest Engineering, School of Engineering and Technology,
National University of Mongolia
Email: iimaatuyajargal@gmail.com

Soil plays a crucial role in supporting human well-
being and providing environmental goods and
services through its natural processes and
interactions between biotic and abiotic components.
It is a vital component of water and nutrient cycling
and plays a significant role in regulating global
temperature and supporting biodiversity. However, in
recent years, soil has become increasingly
contaminated by various pollutants, leading to
degradation and a decline in its ability to provide
essential ecosystem services. Soil pollution occurs
when toxic chemicals, known as pollutants, are
present in concentrations that pose a threat to
human health and the environment. This pollution
can be caused by both human activities and natural
factors, when the levels of these pollutants exceed

the natural levels. The consequences of soil pollution
are far-reaching and include loss of vegetation,
inhibition of plant growth and development, erosion,
and desertification. Furthermore, soil degradation
can disrupt basic ecosystem functions, such as
nutrient cycling and availability. When assessing soil
quality, it is important to prioritize identified causes of
degradation by using appropriate indicators and
assessment methods. It is worth noting that different
countries may have different criteria for determining
soil quality, as the effects of causative factors can
vary in different regions.

Keywords: soil pollution, nature and human

impacts, ecosystem

YoupTtran

Xepc Hb ONOH TOPSNIUNH OMuMn OUMETHUIr eepTee
aryynpgar 6ereef TeMnepaTtypbiH 66pYNenT, yC, WM
TOXKISNUNH 6oaucyyabliH MeunernnH ron
3oxuuyynard 60K, YynyyH MaHa biH 033 X3Car 43X
9KOCMCTEMUWH  Henee, 6OuoTnk 6Ga  abmoTuk
OYpPanNAsXyyH X3CTyYOUWH XapuruaH YRnunamn, yun
axurnnaraaHbl Yp HeneeHg 6w Gongor, 3KONornmH
ron 6yTaary oM. MeH XyH TepenxTeHuii caiiH canxaH
Gampan, OPLWWH TOITHOX ©GOMOMX, TOrTBOPTOM
XODKIMUMH YHA3C Cyypuihr xaHragar OavranuinH
XaMIMnH vyxan OypangaxyyH xacar tom (3ypar 1).
Minmaac xepcHuin Goxmpaon 60oMnoH akocucTem Oax
XapvnuaH YWNYNanuir HapumeBynaH aBy Y33X Hb
yyxan 6anHa.

AHTponoreH (3am, Gapunra OGanryynamx, rasap
awurnanT, ovH ax axyw, YMnaBapxunT, 6anranviH
HeeL, alunrnanT 33par XYHUI yin axunnaraa) 6onoH
abuoTtuk (yc, araap, canxu, HapHbl rapan,
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TemnepaTyp, Yyp ambCranblH eepunenTt 33par
OanranunH yin €BU) Heneereep xepc OOXMPOOX,
popontgor (3ypar 2), GoxupayynardMnH ynmaac
YYCCOH XOpCHUA  DUSNK-XUMUAH  OOPOUTON  Hb
3KOCUCTEMUMH HOH  Waapgnaratan  YAn4mnraar
Y3YYNA4ar XepCHUIM YHACSH YagaBxuir Oyypyynaar.

BrvoTtuk 60noH abnoTuKk Henee Hb XepPCHUA PU3UK-
XUMWIAH LUWHX YaHapT LWyyd HeNeerk, XopCHUM WM
TIKIINMUAH 3PranT, XYPTIIMXKUNI eepyneH rasap

TapuanaHruiH OYTIaMXKUIAT Oyypyynax Hb
3KOCUCTEM[, Ceper Henee y3yynaar HUANar GoroH
opraHuk  6oppoo, Goxupgyynard 6oguc  ux

X3M>KIIraap Xaparnax wantraaH 6ongor.

XepcHuii 6oxupgon Hb rasap A3spx 60MoH [oopx
OMoNorMnH Tepen 3yWng aaunxaH Heneenger.
BoxupayynaryunH XopToWn, ceper Heneereep ambj
opraHuamblH  TOO  ueepger 6GonoeB4  3apum
opraHnsmyya 6oxupayynarymir To9CBIPNaH XyBbCaH
eepyneraer 6avHa. XMMUiH 3NeMeHT Hb XOPCHUI


mailto:iimaatuyajargal@gmail.com
mailto:iimaatuyajargal@gmail.com

3KoCUCTEMUIAH -
eepunent

Yyp aMmbcranbiH

eepunent

Ambapax opuMH
62 6110reoXUMMIAH “-:(V'HB :B‘iﬂ::l.
MeunerniiH anaeapsl

TEMMNepaTyp o x3n63n33n wunpsn, Tapxant

HamanT ycan Xaps Tepen BopAaooHbl
XaHran>KuinH 3yian X3p3rya3

X3paryss
1 v

== BMMUIAH X3Parys3

<=
33pnar ameTAbH |
Boxupayynardumiin nonynsayu <
anrapan
2 2 ' Boxupayynardmiix

eepunent

MNecTuuugniaH
X3p3aruyss

A6uOTUK 6a
eepunenTyya

3ypar 2. KOCUCTEMUIAH ©6PYNeNnT, XepPCHUN BoxmpayynardmiiH y3yyrax Hemnee
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Ovunn GmeTHM 3apum  YadBapbIr  UAIBXKYYIDK
Hamargyyngar GanmHa. XepcHun Goxupayynard Hb
XYHCHWI CYIDKI3HA OPXK, Xyypan ra3pbiH 60MOH YCHBI
OpraHmMa3mj HOBT3pPY YyrMaap 6BYMH YYCIaX, YXang
XYpraHa. boxupacoH xepc Hb Boxupayynardmir
yycrax 3amaap ryHu# yc, UdB3ap YC, AaralH OpYHbIr
boxvpayynax 3x yycBap OOMmK 9H3 Hb aaxmaap
3KOCUCTEMUNH  HOLUTOW  OOPOWTONA  XYpragar.
Oepeep xanban, OGuMONOrMMH ONOH sH3 OGawngan,
fvomMaccblH  TOHUBIpP anjaracaHaap  OpraHuk
60ONCBHIH X3MXKA3 Byypd, LUUM TIKIIMUNAH IPranT
eepunergeHe. 3H3 Hb BavranuiiH 60NoH xenee ax
axyyH aHxgard 6yTaamMXKna Hemneemx, aKOCUCTEMUIH
LOrL, YW axunnaraar JOrongoxon Xyprajar.

XOpCHUM 3KOCUCTEMUIH TIHLUBIPT Y3YYNax
Henee

OKOCUCTEMUWH YWAMYUNII3r OMOH YFCbIH HWATRAr
aHrvnaneiH garyy (CICES) gapaax 3 yHacaH 6ynar
6onrogor (3ypar 3):

1. Lyyn Oyly XaHramxuiiH YWUNUUAras - XyH
TOPONXTOHWI XYP33NIaH oyn OpPY4MH,
9KOCMCTEMIIC aBd awwurmax Oyn  Oyx
OyTa3argaxyyH (xoon XyHc, GuoxmmuiiH GONOH
GamranunH rapantai am 6angman, MaHAac,
roén YMM3rnanuiH HeeL, L3HIar yc 33par)

2. LUlyyn 6yc 6ytoy COEn, ONOH HUNTUIAH YANYMNTa3
- ampanT, roo 3yi, OlyH caHaa, bue maxbéoguiH
TanBLUNPIbIT M3JpPax 3amaap Oytoy
matepuannar 6yc xanbapasp 3IKOCMCTEMIIC
XYPTaX yMNUMnraa (CoénbliH OfnoH aH3 Gawaan,
OlOYH caHaa, ©onoBcpon, roo 3yW, LIALIWH,
COEmnblH 6BUWH YH3T 3YWNC, asanan >xyyndnan,
ypam 30pur, 9epar M3ApP3MX, HUUTMUIH
Xapwruaa 33par)

3oxuuyynant/Tycnax
yanunnra’

YiAnunanwiin Tepen

AraapbIH YaHap,
JopoitabiH Lar yypsiH
XAHanT 3oxuuyynant

YCHbI YaHap XOPTOH LWaBX,

eBYNenTN
TIMLBX Buonoruiti onoH
Tant Gaansir
Xamraanax

Boxunopanbir
6yypyynax

3KOCUCTEMUIH
yan4unsn

3. 3Boxuuyynax/ Tycnax yinumnras - XypaanaH 6yn
OpYHbl OyX yWn ABUbLIH 30XMUyynanTaac XypTax
Yp awwmr (araapblH YaHap, yyp ambcrarn, yc, Xxepc
YYCax npouecc, anaraan, 3B4pan, 3oxvuyynant,
doTOCMHTE3, aHxgard OyTaargaxyyH Yycax,
XypumTnargax npouecc, 6onoscpyynant, 6BYUH
3Mrar, XOPTOH LWaBX, TOOCKMNT, OGanranuinH
alynT y3argan 3par)
Tycnax yWAnuunraa Hb SKOCUCTEMUWH yWn
axunnaraaHg H3H lWaapgnaratan, MeH
9KOMOTrMMH  YHAOCOH yWN  4BUTaAN  339parusH
ABarggar Tyn xepcHun 6oxupgon, OOpPOWTIbIF
YHANaxag TycrannaH aHxaapy y34ar.
XOpCHUIA 3KOCUCTEMUIMH XapuiuaH YWNYNan Hb
XOPCOH A3X abNOTMK XepCHUIA BypanaaxyyH Xacraac
(XepcHUI OpraHuK HyypcTeperyd, 3pAcviiH dpaku,
X6pPCHUN yycman, HyX CyB 33par) 6onoH ambg
OpraHmam (FTeHUMH TYBLUH33C Makpo OpraHusm)
XYpTan asarggar xaguv 4 6anHra Hamargax 6ymn xyH
aMblH ©CeNnTeec YYA3H X6epCHWUI BanranvminH yHaraH
TOpX, awur TyC LaBxargaH [OopovTox OanHa.
BuonorminH onoH AH3  GangnbliH  angarpan,
OMOreoXUMUNH  MeuYnernnH  TaHUBapryn 6Gawngan,

XAMWAH rapanTtai  GoxupZdon, Yyp ambcranbiH
eepunent,  rMAPOreosiorMiiH  Meuner,  rasap
alwurnanTelH ~ eepunent  39par Gycad  OfoH

WanTraaHaap xepcHun 6oxupgon yycax bariHa.

Xepc Hb 6oxupayynaryuminH U3MK-XUMUNH LLINHX
YaHapaaCc xamaapaH Goxupgyynaryvnr xagranax,
LYYX, 3agnax YyagBapTan. XepceH aax
6oxupayynarymmH HUAT aryynamx Hb
GoxupayynarymnH GUONOMMIAH XYPTIIMXKTIN LIyy.a
xamaapanTan. VIxaHx Toxnongona 6oxupayynard Hb

Coén, 0NIOH HUIATUIAH

XaHram>XuiiH yianumnras yﬁnuvmraa

v

BurieT 6010H TypLUnAT,
CcyAnaraaHbl X3par/s3

XYHC, T9%331,
3C/13T, YC, 3pUUM
XYYHUIA XaHramx

OnasopsIr
Xagranax, 34
BYTLWIAT A3MXKIX

3ypar 3. KocUCTEM A3X XOPCHUA YHOC3H YN axunnaraa



ypramang WWHrax, 6ycaa opraHusmMTam xapunuaH
yvnuungar 6a aarasp 6oaucyyad MA3IBXTIA 3CBAn
naeexryn 6Gangnaap ypramiblH YHOC3H 3CyyAag
Jamkgar 4 sargax Oym TOKCMKOMNOru, MOMEKYbIH
MexaHu3M Hb 040oroop 6ypaH Togopxowryn banHa.
XepceH gax 6oxmpayynardniiH OMONornnH XypTasmMx
Hb XOpCHUM LINHX YaHap (pH, mcangyynax yaHap,
lWaBpblH aryynam, opraHuk ©0auCbiH aryynamx
39par), 6oxupayynardMiH XMMUWH LUMHX YaHap

Ypcay 6onoH
3N3rA3N UXCIX

XepcHuii
6yTay
AOPOIATOX

TapuanaHrniii
6yT3IMXK
6yypax

JKOCUCTEMUIAH
YHAC3H yAnuunras
anparpax

(Tynnwpan, MconasnTUiH Tenes, XY4Yunnar 33par),
XYP33M3H Oy  OpYHbl  XYYMH 3ynnc  (YMArninH
aryynamx, Temnepartyp 339par) GoNnoH uar xyrauaa,
OPOH 3aH OFIOH XYYMH 3YWAN33c Xamaapgar.
boxmpanooc yygonTtaM XepCHWU OOPONTON  Hb
XOPCHUIN 9KOCUCTEMUIH 3adparnblH TMHXWUH X3MX33r
yycrax (3ypar 4), YHOC3H YWANUMMras  y3yynax
YaggapbIr Hb angarayyngar (3ypar 5).

SOC-niiH

X3IMXK33
6aracax
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XepcHuii
61onorniiH onoH
Tant 6aiipan
anparpax

3ypar 4. XepCHUN 3KOCUCTEMUIAH 3agpariblH MTMHXWUH X3IX39

XepCcHu BMONOrMnH ONOH AH3 6anaang y3yynax
Henee

XepcHu 6OXMpANbIH XaMIMAH aHXHbl ceper Henee
6on xepceH O33px GONoH [0OpPX OMOMOrMIkH ONoH
SIH3 OananbiH eepunenT oM. XepcHuii GuonoruiiH
ONMOH siH3 Oanpan Hb LWUM TIXKISMUIAH 3PranTaap
OaMXUH XepcHUh OyTumir 6uin Gonrox, xapgranax
39p3r 9KOCUCTEMUIAH OFIOH YyXamn YHOC3H YYparTan
TYyNn XepCHUN OWONOrMnH Tepen 3yun, Gynramaan
eepunergex He Oycag SKOCUCTEMUWH YANYMNTI3
angargax, yp awrunr 6yypyynaxag Xypragar. XyHun
YyVn axunnaraaHbl ynmaac xypumrtnargcaH HUnmar
fboxumpadyynardaac antraanaH 3apuvMm Tepesn 3yun
XapbUaHryn XypAaH XyBbCaH eepnergex 4vaggar
(aHTUMBUOTHK, repbuunannr TaCBIpPnNaxX Yaasap) Gon
3apyM Hb BOrMHO XxyrauaaHg JdacaH 30XuLOX,
TACBIPNaX Yaaeaprym 6Gampgraac yctax, anra
bongor. EpeHxungee xepcHun 6oxupaon Hb
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OpraHusamblH  TYBWUIWHAO WM, TOAOPXOW Heree
y3yyngar 600 xXyH ambiH TYBLUWHA Y3YYI9X HOMNee Hb
Togopxovryn 6anHa.

XepcHun 6uunn 6MeTaHA Y3yyiax Henee

XepcHuin  Goxupanbir  Togopxonnoxoa  Guuun
OveTHUA  pgapaax 3 y3yynanT  3annwrym
LWaapanarartan:

1) 6wunn GueTHMin Guomacc,
2) Ouuun OueTHUn wunasBx (amberanbiH  GOMoH
dHEepMEHTUNH NO3BX),

3) 6uuun GueTHU onoH siH3 Gangan
Boxupayynarumg xepceHz 6ara KoHUEeHTpauTanraap
yOaaH XxyrauaaHg YWMUnIsX Hb XepPCHUA  Omuun
OMEeTHUN PU3NONOTN, XOONSONTLII BepUIex 3aMmaap
JacaH 30XULOXOA XYpragar X84ur Y 3UCUNH AyHA
XOPCHUA X3BWWH YWN axwunnaraa angaragar.
XepcHuin 6oxupgon 6uunn GuetHun Gynryyaag ypt



XyrauaaHbl Typll X3pX3H Hemneenex Tanaap
cypanraa, M3433513n XOMC Gavraa Y
ooxvpayynarimg Hb XepcHUM  Guumn OmMeTHUn
depMeHTUNH ynn  axunnaraa, 6Gwuomacc, ecenr,
HEXOH YPXKUXYIAH YyagaBxunr Oyypyyx,
U3NONOrMNH eepynenTuiir 6un Gomnrox, XepceHn
ambapAar 3apum  OpraHusMm, ypramnbir yxang
Xyprax 6onsowuryi 6aviHa.

OpraHuamyya xepcHuii 6oxmpayynardyumr TaCB3IpPaH
opraHuk Goxupayynardyumr HyypcTepery, 3p4um
XY4YHMI 3x yyceap GonroH awwurnax Gereeq pacad
30XMLCOH 34r33p OpraHvM3Myyn Wnyy XypAaH ec,
ypxgar 6arHa.

Konopka (1999), Stemmer (2007), Ventorino (2018)
Hap 16s rRNA Oyoy dochonmnuabiH TOCHbI Xy4un
TOOOPXOWMOX TEHEeTUKUNAH LUMHXUAr3ar rymuaTraH
Ouumn  GuetHMn Bynryyasg XUMWAH  3NEMEHT,
opraHumk  6oxvMpanooc  yyaanTan  aH3  GypuiiH
TYBLUHWIA @epunenTuir unpyyncax 6on Miller (2002)
Hap MeHreH ycaap OOXMPACOH XOPCeH A3X 3apum
Tepen 3ynung  M343rgdxyuy  eepunent  rapy

yeu?

OMOreOXMMUIH (UMM TIXKI3MUIAH BOANCHIH 3pranT,
opraHuk 604uCbiH 3agpan 33par) yun axwunnaraar
MO3BXTIN ryMUITraAar 60MoXbIr TOrTooXas. Minmaac
cyonaaung xepcHui 6oxupgong Ouuun OmueTHun
jacaH  30XuMUOX,  XamraananTblH MEeXaHn3m
eepuneraeH, xapunuax yin4ynan HoMarasH, ceper yp
paraspbir 6aracrax 60MHO rax y3x3a. boxupanbiH
XamraananTblH Yp OYHO HYYPCTOPerdymMmH xaparnas
Hb 3CWUWH ©cenT, XyBaargang Oponuaor OpraHuk,
opraHuk 6w  Hargnyyauir yunaeapnaxag  oyc
aarasp  hocdopkyyncaH  nuraHayyobir - 6un
Oonroxon uurnaragar 6erees  MHracHa3p  Ouuun
OveTHUN  OyNraMasanrymrasp Cyypb  3prontumr
HamMmargyynaar 6anHa. MeereHupuiH  Gynryya
aNeMeHTUNH 6oXMpaona NX33xaH HeneeTan 6onoBY
Xapuy YWNAan Hb HAHraac gnraatan Ganpar.
XepcHUn MeereHUep Hb GoXupayynaryumr 3CUNH
XaHaH LWMHIA3X, 3CMNH ragHax nonucaxapuayyanbir
X646eMnreeHrym 6onrox, cnop yycrantunr
HAMaArgyynax 33prasp 60xmpanbIr TACBIPAX X34

BIPLIYYIIX, xspg,mﬁ
GoxvpAObIr GYYP-V)'nax

Xynanvoxmian
XNiAH
anrapan

3ypar 5. XepCHWIA 3KOCUCTEMUNH YINMUYUNTI3H BOXMPANbIH Y3YYNax Heneenen



X308H MexaHusmTanm 6onoBY  ypT  XxyrauaaHbl
MUKPOSNEMEHTUAH OOXMPANbIH yed MeereHuUpuinH
bromacc, onoH siH3 Gargan 6yypy GanHa. [a3pbiH
TOCHbI HYYpPCYCTeperd Hb XOpCHUM HyX CYBUWr
OYYPraX,  Xy4yunTeperd,  YCHbl  XYPTI3MXKUAT
Oyypyymk, ©aktepu, MEereHUpvUriH  WA3IBXWUNT
OapaHryimk, ypramnblH YHOSC, ambTaH, 6uuun
OneTaHg cepreep Heneenger 6onos4Y 3apnm Guumn
OMeTaH 3a4rasp opraHuk Boxupayynardmir Lwum
TAOKIAMNAH 3X YYyCBIP OOMroH awurnax 3SHrnnH
mMonekynyyn 6onroH 3agangar Tyn 9H3 npouecchir
OOXMPOCOH XOPCUWI HOXOH CIprasaxag aluuvriax
6anHa.

CyymuiH  Xunyygsg ONOH  cyanaaydug rasap
TapvanaH, Man ax axyyH yin axunnaraaHbl yriMaac
XepceHn sanrapgar, "X84sH Hr-aac Mr xypTan
X3MX33HA xanb6an3gar" nectuuung, aHTUOMOTUKUMIAH
YyNaargan, HAHA TACBAPTON FeHWWH Tanaap cyaanx
BanHa. XepceH 03X aHTMBUOTMKNIAH Xarac 3agpanbiH
Xyrauaa Hb XepCHUM 6yTau, OUSMK-XUMWAH LLINHX
YaHap, OpraHuk, 9pgsc ©60AUCbIH  LUMHIA3MT,
XapunuaH  YAN4YnanuWiAH ~ MEeXaHu3M  33praac
wantraanaH 1 uaraac (amokcuumnnuH) 9 xun
(umMnpodnokcaumH) XypTan xanbana3gar.  XepceH
039X aHTUOMOTUKMIAH Maw ©Gara KOHUEeHTpay Hb
XOPCHUA  Ouumn  O6ueTHUn  pepMeHTUrH  yIn
axxunnaraa, 6ytuag eepunent opyyngar. XuLuaa Hb
0.2 wMr/kr  UUNPOMOKCAUUH  XYYMITTOPOrdyniH
conunuoor, 0.01 Mr/Kr MOHEHCWH a30TbiH CONUILLOOT
Aapadrynngar. HsHTanm Xxapbuyynaxag XepcHui
MeereHuep Hb M3ApP3aMTIUA 4YaHap Oaratam Tyn
aHTMOMOTUKUIH HeneeHp Gara epTaer.

Buunn xyBaHuap Hb 6ycag 6oxmpayynaryminr eeptee
WMHIA3X YaaBapTanm Gereef,  MUKPOSMEMEHT,
opraHuk Ooxupgyynaryaac apc ganraatai. buuun
XyBaHUapblH X6epcHWUA 6Guuun OumeTTan xapwnuaH
ynnunax Gamgan, HemeennuiH Tanaap cyaanraa
puUMTIN xmurgaxk 6Garviraa GOMoOBY YWNYN3N Hb
HapuMH ToQopPXonryn 6anraa He XyBaHLUapbIH Tepenn,
XOpCOH 09X KOHLEeHTpau, garangax
ooxvpayynardMnH Henee, XapunuaH YWNYNanuiH
Anraa 33par OrioH WanTraaHTan baHa.

Bycag wuHasp rapd upx Oyn GoxmpayynardgbiH
9KOTOKCUKOSOTUIMH LUMHX YaHapbir nabopaTtopuiH
GONOH X33PUNH HeXLeNa, aXurnaH TOrTooX XepCHUI
opraHuMamp, y3yynax HemneeHun Tanaap unyy ux
cyganraa Xunx Lwaapgnaratan. XepcHun ouuun

Gvetyya  XepcHUM foxmpgong — xapbUaHryn
M3OP3IMTIMN bereep 6oxmpanbiH TYBLUWMH
TOLOpPXOMnory BuounHaukaTop oM. oarasp

OvouHaukaTop Hb nabopaTtopui AYH LUMHXMIITS3
xunxag xanbap, 3apgan 6Garatan, 3pcA’nUnH
YH3r33r HOTNOXoA TOXMPCOH Banpar aaeyy Tantan.
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XepcHu makpoopraHuamMpg y3yynax Hemnee

OH3 aHrunang xauuir 33par 100 MKM-33C 2 MM
X3MX33T3M Me30pOopraHn3m, MOpPUH LLOProosiK, xap
LLIOProosmK, MOAHbI ©Geec 33par MaKpoOopraHusm
6artaHa. MakpoopraHmamyya Hb Oyx ambaparnbeiHxaa
Typwng 9CB3N XONKMUWH MeunierMiH  ToOopXoun
XaCrunr xepceHp eHrepeeper 6a xor, xaaranbiH
3agparn, XepCHUN UMM TIXKI3NUIAH SPranTag ronsox
YYP3rTan. 3Arasp Tepen 3yWnuinH onoH sH3 bangan,
amMmbfparnblH Meuner He TOOOPXOMW, TYYHUN3H 6uumn
OMeTaHTaN xapbLyynaxag nnpyynax, nabopatopuiH
HeXUena LWWHXIaXah wunyy xsanbap 6anpar Tyn
CYYNUIAH Xnnyyaag buomHaukaTop 60NroH awmrnax
ABAan HaMaraax baviHa.

Har Tepen 3yinuiH makpopraHuamg 6o0aucbiH
CONMNU00, XOPryMXKYYraX MexaHuam sinraatam 6amx
bonox Gereeg 3HO Hb GoxupayynardyumH Tepen,
BOMONOrMNH XYPTI3MK, BOXMPATIbIH 39X YYCBIPT 6PTOX
xyrauaa, boxmpansiH 6arigan 39praac wanTtraanHa.
Kuwes  Hb  H3Ir  MakpoopraHmsam  OpraHuk
doxvpayynarymg snadrysa repovumasg unyy
M3ap3aMTrn HGanxag eep HAr Hb UX KOHLIEHTpauTan
OMOH  uarvpart  apomaTuK  HYYpPCyCTperduir
XYPUMTAYYIDK Yagaar 6anHa. XepcHun 6oxmpanbiH
ynmMaac MakpOOpraHuU3MbIH 6COMNT, HOXOH YPXUXYNH
Yagaesx Oyypd, ambgpanbiH  Meuner 6ormHocy,
ycTaxag Xypgar Tyn XedenreeHT ambTaH Hb
NX3BYNSH DOXMPAONTON LI3r33C HYYX, TyXamH XacarT
ambfpaxaac 3auncxuigar. Gillet (2002), Goix
(2015), Korkina (2018) HapblH cypanraaraap, c33p
HYPYYrymTaHum xoonnont 6omnoH 6oxupayynary ax
YYCB3pUIAH 3aii XOOPOHZ YpBYY Xxamaapantan 6ytoy
6OXUPANbIH 3X YYCB3PIIC XONAO0X Tycam Makpo C33p
HYPYYrYWTHUA  MONyNsAUMAH  TOO oruom  Oyypu
Ganxaa.

PaguvoHyknuayyn Hb XepceHa yhoaaH xagranargaar
yypaac  XOpCHUM  YHACSH  LUMHX  YaHapbIr
anpgargyyngar. W3oTtonblH 3agpanaap  uaupar
naaBxT 6oanc anrapax He AHX, eHOerHnm xenknumnr
caaTyyrmk, aHraaxam O6onoH O6ycag opraHusMmbir
raMTa343r. AnaHrysa XepCHUA YUWTMAH XOPXOW
uaupar naa3BxT 6ogucbiH Goxmpaong MagpaMTrum
6angar. LlemuinH ocnooc 25-40 xunuinH gapaa, oyHa
39pruiH  Hemneenenj ©pTCeH XepCHUA  X3CarT
OGMONOrvnH Tepen 3YNNUINH CIPranT axurnargaaryn
TYN Xy4TaW Heneerneng epTceH Oyc HyTarT XepcHUN
Oynramaan pdaxuvH caprax Oartanraaryn ©OariHa.
Boxupgyynarymg  WKHI3X, XepCcHWA  martpuuaj
Japargax, wiyy TyH gaBxapra pyy  Hyyx,
Xagranargax 39praac lantraanaH raspbiH ryHun
X3Car Hb YyAaaH XyrauaaHg pagvoHyKnuabiH
Heneeneng eptaer.

Xiang (2019) Hap Mwukponnactukaap 60XMpACOH
xepcHun opunHg ypracaH Collembola ragacHui



Onumn GmeTaHO M3O3radXYyWY, eepynenT rapy 6mo
XanbC yycrard ©Oaktepu pgaBamranmk Oawnraar
UNpyYyncaH. Mukponnactuk aHTMOMOTUKTOM XOCMOX
YeA ragacHUn 6uumn GMeTHUn eepunenTt ynam Tog
WN3pY, HAHA TACBAPTAN rEeHUINH TapXxanT Hb F343CHUN
OMunn OMEeTHUIN eepunenTTan Wyya xamaapanTtan
GarHa Trax y3x93. XepceHn sMap TepnuuH
aHTMOMOTKK Barraaraac xamaapy eep eep TeprniiH
TACBAPTAM Oumumn GuetaH yycy 6anB. MeH 6ycan
cypanraaraap 6oxmpayynaring ©OpTCeH
MaKpOOPraHmM3MbIH F3A3CHUA Buunn GueTaHag HAHA
TSCBIPTIM reHyyaunH ecenT axurnaracan 6anHa.

XepcHun merachayHa ambTAaA Y3YYNaxX Hemnee
XepcHun MeradhayHa ambTaH rd43r Hb Xepc
awwurnaH ambgapgar, 10 cmM-33C ypT XaMXK33Tal CI3p
HYpYyYTaH (X6XTeH, X3aBN3aap siBaryng, Xoép HyTartaH)
aMbTAbIM X3MNH3. OArasp ambTaj Hb UXIBYUNISH rasap
yxax Typ oporHox 6ereen xepcHwui 6GamnranuiiH
OyTau, CyBApXar 4YaHapbir 6w 6onrox, XepcHun
opraHuk 6oauchbIr JaxvH XyBaapwunaxag ron yypar
MYMU3TraX, XYHCHUM CyrkasHA oponugor. MeH
XOpPXOM WaBx, ©Oycad >XWKUF C33p HypyyTaH,
ypramribIH YHA3C, Oynuyyraap xoonnogor
ambTagTan xapbLyynaxag XOpPCHUN
6oxumpayynardmmr unyy nx X3MKIIraap
xypumtnyyngar, ©oxvpgong eptemTrun  Ganpar
Bereeq xepcHUn BOXMPOON YYCaxX yed XOOMNox 3aH
YMN33 eepuunger Hb axurnaracaH.

Caap HypyyTaH ambTag MUKPO/ MakpoopraHvu3maac
YypT HacTtanm Tyn XxepcHun 6oxvpgyynarivg ygaad
Xyrauaaraap eptger, wunyy am3ar 6ongor GaviHa.
Oarasp ambTag apbcaap 6050H ambcranbiH 3amaap
OaMXVH XepCHUN boxvpayynaruig epTex
OONOMXKTOM Y 9H3 Tanaapx M3A33Maf mMaw gytMar
OariHa. HexeH ypxuxyh OONOH TapxaH ambapax
yageap eHaepTan opraHusmyya XepcHui
OOXVpANbIH ceper HeneeHn XxapbLaHryn xsandap
eptoer Gereep Goxupgyynarumg anar, 6eep 33apar
OOTOP 3PXTHI3C TOMYMOH MNapaar 6onos4Y apebc,
YC3HA unyy eHgep aryynamkran. OpraHuk, opraHuk
ouw 6yx TepnunH Goxupgyynarymgranm xondooTon
OIOH SIH3bIH 3Mrar, xypy 60MoH yo4mMor xopanoro
anbar Toxuongmor. Kuwaanban, AWOKCUH TecT
HAranyy4 Hb C33p HypyyTaH ambTAblH AapxiiaaHbl
TOrTonuoor eepynex, Gambawm OynuupxavH yiun

axunnaraar —angargyynax, HexeH  YPXUXYWH
YagBapblr  Oyypyynax, MeH M3AP3NUNH YN
axunnaraa 6onoH ecenTWWr  ygaawpyynaar.

OpraHodocaTtblH NecTMumng Hb X6XTeH amMbTAblH
O0TOO4 LYYpar, gapXnaaHbl TOrTOMLOOr eepuynex,
yun axunnaraar —angargyynax, McanganTuiH
CTPECC, HOXOH VYPXUXYW, TOPOnxXuhH raxurram
xonbooton Gampar. dranat, OucdeHon A 33par
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XyBaHLUapblH HOMANT 60AMCYYA Hb aMbTAbIH 40TOOL,
WYYPIMIAH CUCTEMA HeneencHeep MonynauniH
eepunentes Xypragar. XuMmuiiH 6ogucyyn XypaanaH
Oy opumHO Xaa calryi OplumX XepcHun OyTay
OYpanaaxyyYHUNr eepuneH, xyypan raspbiH 60roH
YCHbl OpraHuampg agunxaH Heneernger. Tyxawnn6an,
CO3p HypyyTaH ambTAa TFEHEeTUKUAH eepunent
UI3pY  HeXeH YPXUXyMH 4Yagasx Oyypy, yp
XOBPOMUAH TaXMUr YYC3X, MONyNsaUMAH X3MXK3I9
Oyypaoar. YyHWA yp AOyHO TOO4OPXOW eHoTunyys
JaBaMravmk, HUMT NONynAUMNH XyBbCaH yAaMLLMX
YaHap eepunergger.

XepCHUA OpUMH,

Hernee

XOPCHUM XYYWUIM3NKUAT Hb 3X Yynyyrnar erepLumx,

OOpOOHBI yNMaac [AynaaH OpYMHA  KanbUMWH

kapboHaT yycax 33praac LwantraanaH ©GanranviH

Xamaap yycgar. [a1an cyynuiH yen a3oTblH 6opgoor

XOTPYYMN3H X3PIrNax, YWNABIPXKMAT, 3aM T3I3BIP

39p3ar XYHMN YWN axwunnaraaHaac YY43H XepCHWMA

OpPYMH ©6epunergeH XyYIunH XypumTnan yycax

GanHa.

AX YWNOBApPUAH  axwunnaraaHaac YyA3H araap

maHgang sanrapax COz, Hyypc waraax/3amblH

xegenreeHun AOyHA sAnrapax as3otbiH mcan (NOy),

XyXpunH aasxap ucan (SO2)-UAH X3MXK33 ©CeH

H3MaraaX, 3A4ras3p Haranyya Hb  POTOXUMUIAH

ypBanaap asoT/XyXpumH Xyuun 60rmk Xy4unnar

6opoo 6angnaap xepceHg 6yyH xepcHun bydepuir
eepuunger.

Xagunrasp SOq2-biH anrapan 1990-334 0OHOOC XONMLU

EBpon 6onoH Xong Amepukt 70%, ©OMHeg AMepPUKT

30%-nap 9pc OaraccaH 4 9H3 Hb araapblH

GOXUPANbIH 3X YYCB3P, XOPCUWr XYYUIN3NKYYIax

TOMOOXOH XY4UH 3y X3aBaap barHa. Xepc Hb 3apum

XYUMINIIAr  H3ranuir caapmankyynax ©OanranuiiH

Oycbep yagBapTan Oyy KaTUOH Anrapyynax 3amaap

XYYUIAAr  OPYUMHr  caapmankyyngar.  XepcHuin

OydepuinH BartaamX Hb TyxawH XOPCHWUWA YHAC3H

LUMHX YaHap, CONMUITLOOHbI KaTMOHaac xamaapy eep

eep Gawpar. XepcHui yycman gaxb H* ecent Hb

axnasg Ca?*, Mg? kaTuMoHyygbIr yycrax ©a

XYUUMNIANKNX npovecc XaT eHaep

KOHUEeHTpauTavraap ygaaH Ypramkunban KaTuoH

conunuoo wasxargax, pH oyypu, Al*, Mn?*, Fe3*

39par KaTMOHyya Anrapgar. YYH33C YYASH XepCHUI

OOpPONTIbIH Aapaax 3 npouecc ssargaHa:

1. KatmoH Hb XxepcHuM opraHusmg XOopToW,
ypramang  WuM  T3XKI3MUMWH  gyTaranbir
yycragar.

2. Al, Mn, Fe Hb xepcHuIA 4yxan OypanasaxyyH
xacar 6Gereen Al/Mn/Fe-H okcup, LWwaBpbIH
oktasgp 6a TeTpasgp OyTuwmAr  yycragar.

a30TblIH 3PranTag  y3yynax



O4rasp Hb eHaep kKoHueHTpautam H*-asp
CONUIA0XK XepCcHUn byTumnr angargyynaar.

3. pH Gara 6anx Hb X3T OfIOH MUKPOSSIEMEHTUINH
OMONMOTrMNH  XYPTI3MXKUWAT  ©CreH  XepPCHWUIA
6oXMpanbIr HOMIr4yyH3

XepCHUIA XYYMITN3NKUNT Hb rasap TapuanaHrmiH byc

HyTarT ron TenesB 3pAac, asoTbiH 60pAoo0, MarnbiH

LI93C, ypramnbiH GuoMacchir ONoH yaaa Xypaax

(ammoHu NH4*, Hutpat NO?%, ammuak NHs, MoyeBumH

CO(NH3)2) 33par WwanTraaHaap yycaar.

Cypanraaraap, aMMOHWUAH OaBC Hb MOYEBWH/YCIyn

aMMUaKkMiH BGOpAOOHOOC WYY  XYUYUIIADKYYaX

YazBapTanr TOrtooXaa.
A30TbiIH Gopgoor xaparnax yen OakrepuyabiH

Heneereep HUTPUT (NO?Z), HutpaT (NO3%) 6Gonx

MCANA3H  XepCHUA  opumHg  H*  NpOTOHbIr

anrapyyngar. 94rasp Hb XepceHg Mall 3pYUMTIN
xefenreeHTan bereeq ryHun ycaHa yycaar. Hutpar,

HUTPUTI3P BOXMPACOH YHAHbI YC Hb 3pYYN M3HASA

HOLTOM Heneerpk, ragaprblH yc, AanavH OpuYuHz

366ra6eH X3BUWH reMorrobuHNI XaMXaar OyypyyIx,

HOXEH YPXUXYNH XONKUIA ceper Henee y3yyraar.

XepcHuiA mMaTpuubiH AeHUTpudmnkaTtop 6akTepyn Hb

HUTpaTblH 3aBCpblH OyT33raaxyyH OO0nox as3oTbiH

doTocuHTes

-

Hasu yHax

ucnuiar aszot 6onroH (NO/N2O  N2) xyBupragar.
3Arasp Hb OA3rA3MXMIA YaHap eHOepTan XYN3MXKUIAH
Xun  Gereen  xepcHuUM  OyTU33C  Xamaapy
OeHUTpuduKauMmH  npouecc gyycaxaac ©MHe
Xepceep OaMXWUH araap MaHgang WuImKaar.

XepCHUN OpraHuK HyYypCcTepery, LWMM TIXK33NUNH
3PranTaA y3yynax Henee

XepcHuln opraHuk 604MC Hb Xyypawl raspbiH
ypramnblH aHxgard 6yTaamx 6ereeq bycan opraHuk
HAOranWnH T3HUBIPT Bangan, opraHn3mblH 3agparnbiH
XypA, Xepc ypramnbiH 6Guomaccag HerneencHeec
YYOCSH 3pA3CKUNT33C Wyyn xamaapaar. Alxgard
OyT3aMXK, 3agpanblH YN axunnaraa Hb XepCeHn
Ooxmpgyynardy 6oguc Gaviraa 3caxasc  Wyyn
xamaapgar. Wx xaMkasHuin 6oXMpaonTon XepcHUn
ypramnbiH 6romacc mMagargaxymy 6yyp4, xepcHun
ovonorMnH  Tepen 3yWn eepunergex, ynmaap
XOPCHUIN WM TaK33aNn Baracy, opraHuk 6oamuchbiH
3agpan, apgackunt 6yypaar. Wnimaac 6oxupacoH
XOPCOH A6X HYYPCTOPOrYMmH 3prant OGoxmpaoorym
XepcTan xapbuUyynaxag myy 6angar (3ypar 6).
OpraHuk Haranaap GoxunpacoH xepceHa
Boxupayynarynnr HyypCcTeperiyminH ax yycBap

CO,-niin

asToTpod
ambcran

CO,-niin

YXcaH mop

finspan,
Aopoiiton

3ypar 6 XepceH A9x HYypCTOPerymmH aprant
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OonroH awmrnacHaac yyasH 6uunn 6uetHun MaaBx
3XHWUI yeq oruoM HaIM3Iraaar xaaum v uumn buetHuin
depMEHTUINH 3apum ynn axunnaraar
JapaHrymncHaap Ouvumn  OMeTHUn  MA3IBXXKWA,
HyypcTeperd 60MOH asoTbiH COMWMLIOO XypAauTan
Oyypaar. YpramnbiH WWM Tax331 6ypaH aprangaxag
MUKPO3ANEeMeHTUNH 6oxupgon caag 6ongor. 3pyyn
XOPCTAN XapbLyynaxag Nx XaMx33Hun 60xmpaonTomn
xepceHO xor xaaraneliH 3agpan 10-80% aytyy
banHa. Cotrufo (1995) HapblH cyganraaraap
WtanunH Heanonb p[axb XUMWAH 3NEMEHTI3p
OOXMPACOH UapcaH OWH XOr XasrgfiblH MaccCblH
angargan 11% 6yypcaH rax TOOOPXOWNCOH 6o,
Freitas HapbiH cypanraaraap 6oxupgcoH 6GonoH
3pYYN X6PCHWUM XOr XaaranblH 3agparnbiH TYBLUMH
M3A3raaxyny snraatam 6anraar TOrTOOCOH.

Opyyn xepcTan xapbuyynaxag 60XmMpaAcoH xepc Hb
nx xamxkaaHun (2000-250 MKM) XOpPCHWUA OpraHuk
HyypcTeperdniH copakutam Tyn wuHa yngaraan (C/N
Xapbuaa eHAepTon QYMNbBUWNH XYy4url) WIyy wux
xypumtnarggar. Korkina (2016), Vorobeichik (2018)
Hap WwWN Xxaunyynax yYWnaBapuiH ©G0XMpACOoH
XOPCHUM  XOr  XaaranblH  xypumTnan  6onoH
6oxmpanbiH - rpagueHT TOAOPXOW XxaMaapanTtan
Ganraar TortoocoH. Kozlov (2015) Hap ynnaBapuiiH
rapantan OGOXMPACOH XepCeHA XOor XasAranbiH
3agpanbiH xypa 6ara 6awgraac caraap Xxoonnory
(canpoTtpody) ©OakTepu, MeereHUep MIL3radXyny
bara Gaviraar unpyyncaH. YepHoObInuiiH ONponLoox
uaupar uasBxT 6oamcoop BOXMPOCOH XepceHn
XUACSH LUMHXMWUAr33rasp Xor XasiranblH 3agpanbiH
naaex Oyypu, Laupar MOsBXT Tysia Hb 3afpaxryn Xor
xasrgang xypumtnargcaH 6arraar TortoocoH. MeH
GoxmpaonTon xepcHuin opraHuk dpakug C/N 6a C/P
XapbLiaa eHgep, Lennono3biH 3agpaneiH Xypa 6ara
Garnraa Hb apAacKnnT GaraccaHbl JOXMO OM. 3apum
cypanraaraap 60OXvpACOH XepceHA  ypramibiH
a30TbIH X3p3arna3 6ara Ganraa Hb XepcHu Buomacc,
YN axunaraaHbl uasBxxkung Heneernk 6Oanraar
xapyyrncaH. Hamx ayppaxag, XOPCHUN
Soxmpayynard He ypramang, WWHIr3X, XypuMmTrargax
Hb  3agjapfgarryi  opraHuk  6oauchir  Mxasp
XypPUMTIyynax MeH XepCHWUIA OpraHuk HyypcTepery,
UMM TIXKI3MNMIH 6OAMCHIH aryynamxkunr 6yypyynaar
ceper TanTtamn.

XepCcHUN a3nNarpan, JoponTona yayynax Hemnee
Oap 6yTaL, XyHUIA YN axunnaraaHaac wantraanaH
XOPCHWUW 3nargan, JoponTon yycd 6arHa. XepcHui
OpraHu3amyyn XepcHui 6yTumiiH ron oypaan Gereepn
XOPCHUA BOXMPAON Hb XOPCHWUIA OpraHuK Haraan,
OpraHu3amblH  OpLWIMH  TOIMTHOX  ©Oawgan, yun
axunnaraaHbl naaBx byypaxag xyprax 6anHa.
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XYHUA NOSBXUTAW YN axunnnaraaHsl AyHA yycaar
Xor  xasrgan, Owumn  xyBaHuap, HedTUMH
OYTI3ra3axyyH 33p3ar Hb XOPCHWIA HYX CYB, OPOH 3aur
OYYPracHI3p ycC, araap HIBTPYYMax Cconunyoor
angargyynaH XepCHUW Hawpnara, OpYWH, HAIT,
OYTUWIAr eepurneH ynvaap XepCHWW 3Margan yycu
GanHa.
BoxvpayynaryniiH
XOpCHUM oyTay
Kuwsanban:
v' HedTUIH
NX3Cragar.
©u1umn xyBaHUap XepCcHUI HArTbIr 6aracaar, yCHbl
conunuoor dyypyynaar.

XUMUWH SMNEMEHT, H3rasn XepCHUW HawpnarbiH
OYyHO2X XaMXK33, TOrTBOPTON Ganansir byypyynx,
ron TeneB XepCHUM Ouuun 6neTaHg XopTon
Henee y3yyngar.

opraHuk 6oxmpayynardng 6onox HepTmiH 600H
OITOH LiarapurT apoMaTUK HyYpCyCcTepery 33par Hb
YCHbl COMUIMLOOHA Hemneerk, yC Y H3BTPax
6angnbir 6un 6onrogor.

Boxupanooc yygsnTal XepcHwW OyTusg rapcaH
34rasp  eepunentyynd Hb  XepCHWWA  3nargen,
JoponTong LWyya HeneemnHe. XepcHWU anargivnH
Heneernen ray XepCHWI ragaprbiH canxu, yc, MeCHUMN
Heneenen 6OMOH TACB3PNAX YagBapbir  X3Nax
Gereen xepceH OypxaBy Oaracax TycaMm XepCHUN
3NAr43n HaMargax xaHgnaratan. OH3 Heneennuur
LUMIDKUNTUAH 3r33rTam YEUnH cTpecc (TC), anaranumH

WMHX 4YaHapaac xamaapd
anraartamn eepunergger.

OYTI3radXyyH  XOPCHUA  HATTbIM

v

koadhpmumeHt (kd) TracaH XO0€p  y3yynantasp
TOAOPXOMNAor.

OyrHant

Xepc Hb 3KOCUCTEMUIAH XaMrunmH yyxan

OYpanadxyyH X3Car TeAunryi HUAram, saunH 3acar
Uaalnaag XyH TOPenxTeHWn TOrTBOPTOM Xerxung
yyxan yypar rynuaTtragar. XepCcumr xamraarnax Hb
SKOJTOTUIAH XODKIMIAT A3MXKUX, XYP33NaH Oyl OpyHbI
TOrTBOpTON Oargan, ync opHbl JOTOOAbIH aloynrymn
Gananbir xaHrax yyxan acyygan oM. OH3 acyyanbiH
Lap Xypasr 3eB TO4OPXONITOXbIH TyN4 KOYHbI TYPYYHA
XOpCHUIN  OoxupayynardMiH  Tepern,  TYYH4YmaH
3BAP3I, JOPONTNbLIH LWWanTraaH, TOXMONAMbIH XY4MH
3YWNCUAT TOOOPXOWMNOX Hb YHOMM33HWA yp AYHr
HangBapTan GonroHo. Boxupaneir 6yypyynax ypr,
GornHo xyrauaaHbl 30punTeir Guenyynax 6ognoro,
WMAABIP raprax, axuy AsBwnuir  6oguTtoop
YHOM3XMNH Tyng OaviHrbiH, 30pUNTOT MOHWUTOPWUHI
XWX Waapgnaratan 6anHa.

XepcHuii BOXMpPANbIH 3KOCUCTEM AO3X Heneernnuinir
TOMMJSIOH aBY y3Barl:



Boxupayynaryva Hb XepCHUN OpraHM3mMbiH ONOH
AH3 Banpgan, yiun axwunnaraa, ypramsbiH Tepen
3ynnuir 6aracragar.

XepcHu 60xmpaon 9KOCUCTEMA LYY HONeemxK
XOPTOW, aloynTan TYBLUMHA, XYPCOH TOXMONZona
JaBamransncaH Tepen 3ynnuir yctragar.
Boxupgyynardy Hb YCHbl ypcauaap OaMXWH,
XOPCHWUI YCT AaBxapra pyy opaor. OH3 TOpIIMnH
OoXvMpaon Hb XOpPCHUM rapy, LyyX 4vagsapbir
angargyyngar.

Boxupayynardy Hb MX3BYM3H Xepceep AaMXKWUH
XYHCHWIA  CYIDKI9HA,  HOBTIpgar. Ypraman,
ambTaH 6oxvpayynard 60OUCHIT LWWMHIAJXK, UIyy
eHOep TYBLUHWMA M3Ap3ar opraHusmg, ynmMaap
XYHO Aamxyyngar.

Boxupgyynard Hb yep, yc, canxu 33par
GanranvnH Xy4uH 3yWnunH Heneereep 6ycap
rasap pyy 3eesepnergger.
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3POOMTIHTIU APUINLUAX LAT

B.U3LU3rCAUXAH

Bonoecpon:
e OXVY-blH ¥YNC TYMHWUIA HanpamAnbiH UX CYpryyrnba XyHWN MX 3MY, aHaraax yxaaHol
AOKTOp

o  OMLWYUNC-uitH JTabopaTOpUnH UX 3MYUIAH Pe3NOEHT
e AscTpanu yncbiH LUMH3 ©MHen YambCUMH WX Ccypryynba 3pyyn MIHOWUMH
yavpanara, HUArMUiH 3pyyn MSHOUNH Marnctp

Mapaawun: Spyyn MaHanAH canbapbiH 604110r0, HUANMUAH 3pYYN M3HA, XaBApbIH
XsHanT

TuwyyH4nan, an6aH mywaan: AHY-biH St.Jude-blH 3MH3MTUIAH A3pragax EBpoasuinH
XYYXOUAH XaBAPbIH 36BMNefMNH OYCUMH 36BNenaex XOPOoOoHbl rmwyyH, HOMYT-uiH
OpAMUNH 36BRenuiAH ruwyyH, “XaBapbiH yHO3CHWA 3eBnen” HYTBB-bIr yycraH
Oanryynary, rynuatrax 3axupan, OXY-g TercerygunH xonbooHbl O34 epeHXumnerd,

CanH b6anHa yy? BugHui XycanTuir xynasH
aBy Apununara erexvnr 3eBLLIOOPCOHA MaLl UX
6aspnanaa. bua catryyngasa ISSN onoH
yncbiH OYPTrafiMiH gyraap aBY Laaluvg aHrnm
X35 A33p 3PXJIIH rapraxbir 3o0pbXx 6awuraaraa
ayynraxag Taatav 6anHa. MeH apyyn MaHg T3p
AyHAaa HUArMUIH 3pyyn M3HAWUMH canbapbir
ONOH yncaa TOneemK Yapax 3pA3MTIH,
OOKTOPTOM sipuiilax 3aBlulaaH ONACoHA TYH
Tanapxantam 6awnHa. WHrasg spwununaraa
TaHbl OXY-blH MockBa XOTblH YNC TyMHUM
HanpamAnbiH UX CYpPryynb XYHUA UX IM433p
cypanuax 605coH yeac axnyynbe.

Bbaspnanaa. HuiarmumiiH apyyn M3HOMWIAH
MIOPIaOKMMNH CITIYYIIMIAM aHIMN X3N33p IPXIaH
rapraxaap 30pbX, MeH casixaH ISSN OypTranTai
6oncoHa Gasip xyprae. bu 1995 oHa AHaraaxblH
0334 CYPryyrvinH SMUYMIT33HUIA aHruz 3IIC3H OpX,
1996 oHA yncbiH TATrANAIT TaHUXK OXY-bIH
MockBa XOTbIH YNC TYMHUW HanpamprbiH WX
Cypryynbp cypanuaxaap siBcaH. XanHum 6antrang
CYYX, XUIT anfgaxryi Xu4aanas yprarpkiyynaxmmnH
TYN4 Maw WX XW433Mn 3yTran raprax, 5 >xun
cypanuaH 2001 oHO XYHUR UX 3MY MIPraxnasp
TOrCCOH.

Ta 3H3 cypryynbhaa aHaraax yxaaHbl
OOKTOPbLIH 33p3ar XamraaricaH cypanraaHbl
aXwurn, MaHaun yncbiH 3pyyn M3HAUMWH can6apT
Y3YYJIC3H a4y xonb6oranbiH Tanaap mM3aaanan
erHe yy?

Cypryynua tercexgee MMKpoOUONOrMNH TIHXUMZ,
OOKTOPbIH 33p3r xXamraanaxaap YpwracaH Hb
MUHWA XyBbA Maw TOM 6Gonomxk GancaH.
Cypganraa MaaHb MockBariH YHOScHUR WX
CYpryynb 033p XWArACOH Gereep xamyyH OpHbI
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Monron AscTpanuinH Mo33nc HUMraSMAarniH yampaax 3eBrnenuiH ruwyyH

©BYMH yycrard Trypanosoma cruzi aran 6ueTHaac
rapraxx ascaH ©03ngmManuMNH  xaBApblH - 3CPar
ynnumnraar cygancaH. OnoH X3B  LUMHXMWIAH
Trypanosoma cruzi-aac raprax aBcaH
©61o6angman in vitro 60510H in Vivo XxaBApbIH 3Cpar
XapunuaH agunryn yp OyHTanW GarcaH. XapwuH
CYYIMIAH XXWUNYYAS4 XMATAC3H ONTOH cyaanraaraap
3H3 69namMan xexHun 60MoH OyayyH roAdCHMN
xaBapblr Garacragar Tyn 94radp xaesAgpaac
COPrMNaX BakKUWH raprax aeax cyganraaHyya
HUNI3OMNYM  XMUTO3XK, MUHUA X  DakcaH
cyjanraa [OonxXurh  HUWTUWH  X3MXKI3HA ynam
aHxaapan TaTtcaap Oaviraar xapaxag TaaTawm
fanHa. [oKTopaHTypT cypanuax >Xung OHOSbIH
M3aS13ras OaTaTtrax, nabopaTopunH
TOOLL00NONTYYAbIl ryMUaTrax, TYPLUNATBIH
amMbTaHTal axunnaH 94 93CUMWH  cydanraa
rymuaTrax, yp AyHraa ©Gonoscpyynax 33par
cyanaad XyHui Cyypb OfIOH YaaBapT cyparicaH
ye GavicaH.

Cypanuax TercceHum gapaa axrmnbliH rapaaraa
Amap OGauryynnaraac 3xamk 6ancaH 637
Cypanraa, 23pA3M LWWHXUIAM33HUA  axung
Aypnax OoncoH wWwanTraaHaa sApunuBan
COHMPXOJNITOM caHarpax ©OanHa. AHXHbI
cypanraaHbl axnblH €343B, 6ar XxamMT OJiHbI
Tanaap MeH aXwung OpPOXbiH ©MHO TOCOerX,
30pbX 6ancaH 30pMNrogoo Xypy YapacaH yy?
[OKTOpbIH  33praa  xamraark  upa’sg  6m
MapraxnuinH  XaHanTblH  EpeHxuin  [aspbiH
HaraocaH TeB nabopatopup TEXHUKUIAH MeEHEXep,
OpPJIOrY  3PXI3ryasap aXumnnax, XYHCHUIA OGONoH
SMUMH  XAHANTbIH  MNPaKTUKT  LWWHS  apryyn
XOparKyynax axun xuk 6Gannaa. WHraxgss
XYHCHUIA XsiHanTag nabopaTopuH OpPYUH YEUNH



LWNHXUITa3HMIA apra 6onox depMeHT xonboot
acpar ©OueunH ypean (ELISA)-biH apraap
adnaToOKCNH, OXPaTOKCUH X MIT XOpT 6Gogumcbir
UNpyynax, AHTUOMOTUKUIH yngargnunr
TOOOPXOWMOX, 3SMWWAH Xanyypyynax 4aHapbiH
WMHXWAM3r TyynamH [33p Typwgpar 6ancHbIr
6onunymk LAL Tectasp xmnaar 60n0x 33par OfoH
WMHS apryyabilr NPaKTUKT HIBTPYYIDK, cyganraa
Xux 6ancaH.

Ta MarucTpblH 33pras sAmap Cc3gB33p
Xxamraamk 6amcaH 63? O©OepurMH OpOHTOM
XapbLlyyJriaxag ononTron 6050H gytarganTtaun
Tan 6ancaH yy?

Bbu 2007 oHooc xonw Jpyyn M3HOAUAH slamaHg
HUArMUIAH apyyn M3HOMWIH 6oanorbIH
XOPADKUATUIAT  30XMLYyYyNax rasapT axunnax
6anraag 2013 oHg ABCTpanuinH 3acruiiH raspbiH
TOTranarT xetendepTt xampargaH ABCTpanu yncbiH
CugHen xotbiH LWuHe ©mMHea VYanbCuMH KX
Cypryynbg apyyn M3HAWWH yaupanara, HUArM1MnH
3pyyn  MOHOMWH  XOC  MarucTpblH  33par
xamraancaH. AscTpanu MoHron opoHTOon aawvn
rasap HyTIMAH XyBbA TOM, ©preH yygam HyTar
O3BCrapTan, XyH aM Tapyy GaviprnacaH 33praspaa
WXNUN TOCTaN. HUArMUIAH apyyn MOHANNH Tycnamx
YANYUMra3 calH XerKCeH, MaHmnanmKk siBaa 3H3
OpPHOOC  3pyyn  MSHAOMWAT  O3MXKMX  OPYMH
Oypayynax, TaMxuHbl X3p3rnaar xsasraapnax,
YMaMH Xy3YYHUIN XaBOpbIH 3CP3ar BaKUMHXKYyanT
HAOBTPYYM3X 33par axnyydbll ©epunH OpPOHZ00
HA3BTPYYM3X YW axunnaraaHbl OOnoMXyyabIr
APIANXUNITK, IHI YMITIAMIIP AXKMITNIACaH.

Ta 2021 oHp yycraH 6auryynargcaH MoHron
YncblH 3acruH  FaspbiH  X3pP3nKyynary
areHTnar 3M 3MHI3MTUMAH X3PIrC3NIUNH XAHaNT
30xMuUyynanTtbiH raspblH aHxHbl gapraap
axunnax 6ancaH. “Upran Oypuir, YaHapbIiH
Garanraatan, awynryn, 3MYWANI33HUA Yp
OYHT3N am, 3MHINTUWAH X3parcnasap
XYPT33MXT3M XaHrax, aMmbapanblH 4YaHapbir
camxpyynax” 3pxam 30puUNroTomM axunnagar
3H3 GanryynnarbiH oyTau, 30XMOH
GauryynantbIr XaHraX axwunmnacaH Tyxaun
AypCaH sipMBan TyH COHMpXonTon 6anHa. Ync

OpPHbl  XyBbA  Yyxan YYP3arTaMm  LUMHI
GalryynnarbiH AYP3M, XypMmbir 6atnaH,
yAMpOQX  aXwnnaHa raga3r maw  ux

xapuyunarartan 6ancaH 6onos yy?

MuHuin ©ue wunHAI3p OGavryynargcaH 3acruiiH
[a3pblH X3pankyynard areHTnar OM 3MH3MNrMAH
X3OPArCnunH  XAHanT  30XuuyynantblH  ra3pbiH
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aHxHbl gapraap 2021 oHbl 01-p capg TOMUITOTAOX,
aMuH canbapblH Maw 4dyxan 6anryynnarbir
youpaax barncHaa Hap TepuinH xapar rax 6ogaor.
OMUAH  XAHaNTbIH  4MrmMana’3p Owe pgaacaH
Oanryynnaratan 6angar A3NXUAH XULLTMIAH garyy
fanryynargcaH areHTnar MaaHb JQpyyn M3HAWIH
saM, Qpyyn MIHOUNH XenKNUnH TeB, Mapra)xnumnH
XSHaNTbIH €PeHXWA rasap 33par 3 canaHrug
banryynnarag xapbsianargax 6GancaH SMURH
OypTran, XsHANTblH  YWUr  YYPrUAr  HIITra3H
XOPANKYYIDK 9x3ancaH. LWuHa Ganryynnara Tyn
aypaMm, xypam 6yx 6uumr GapumTbIr LWIMHI3P
bonoBcpyynax, ©anp, TOHOr TEXEepPeMKUAT
WMAABIPNMAX, XYHUIR  Heeuunr  B3IxXXKyynax,
YagaBxXKyynaH cyprax 33par OJIOH axnyyabir
rynuaTracaH. MaHanm areHTnar KoBua uap Taxnbir
aMXunTTan gaBaxag Mall UX YYParTan axunnax,

3m, 3MH3MTUIAH X3ParcnumH HeeLunnr
Tacangyynanrym xaHrax, XaTyy Xen XOpuoHbl yeq
SMUAH  YWANAB3P 3M  XaHraH  HUWNYynax

Banryynnara, SMUNH CaHryyablH YN axunnaraar
yangyynaH 3oxuuyyrnax, SMUNH YaHapbIr XsHax
33p3ar OfIOH aXIbIr XaMT OfIHOOPOO aMXKUNTTan
rYALUSTrACH.

Ta 2014 oHp “XaBApblH YHA3CHUW 3eBnen”
HYTBB-bIr yycraH 6aunryymx, ogoo 3axupnaap
axunnax 6anHa. MaHan yncapg anar, xogoon
YMaMH Xy3YYHUA 33pP3r WwantraaH Hb TOAOPXOon
XOPT XaBApPYYyAbIH 6BYNon, Hac 6apant eHaep
6anHa. TaHaac MoHron yncblH XxaBApbIH
3MUYUNI33, OHOLMUIITOOHbI OHOOIMAH TYBLUHUNA
Tanaap acyyx Hb 3yMT3a1 lOM.

Onar, ymManH Xy3yyHUM XOpT XaBApblH XyBbA
BaKUMHaap Caprunnax OONOMXTON 2 TepnuiiH
xaBgap ragar yrtraapaa renatmt B-uiH acpar
6onoH XyHunm [lanunnoma BwupycunH acpar
BaKLMH XMAMNrax 6010oMXKTON. X04004HbI XaBapbIr
baracraxblH Tyng Helycobacter pylori-uir amunax,
OaBCHbl  X3parnaar Oyypyynax apra Xamxad
xaparTan Ganmgar. XapuH 6ycag 3pcodanT XyuduH
3yin 6onox Tapranant, apxu, TaMXuHbl 30XUCIYI
X3parnaa, 30XMCry XOOMNMONT 33par XyBb XYHWUNA
ambfparnbiH X3B Maar HUAT wantraaHel 55%
azangar. UMnmag XxyH amg  3pyyn  MOHOWMH
6onoBCcpor Onrox, apyysl ambAaparnbiH X3B Masrmnr
X3BLUYYIISX, 3aH YANUIAT eepyrexeec ragHa apxu,
TaMXuUHbl X3parnaar Oyypyynax, 3eB 30XUCTON
XO0O0Mnnox Hexuern GofoH gacran xedenreeH XMnx
OpPYHbIr Bypayymnax 33par uory apra XaMxaar
©oanoroop aBax Waapgnaratan 6angar.



Ta 2022 oHbl 11 gyraap capg lkon.mn cantapg
Apunuynaragaa ‘“ymavH Xy3yyHMW XaBApbiH
BaKLUMHXyynantbir  3capryyucaHasp 3,000
rapym 3MarTaMr eBAEXeecC C3IPrunnax, amMb
HacbIr angax 60NoOMXUAr MaHan ync anacaH”
rak xapamcaHrym sipbcaH O6ancaH. YmaunH
XY3YYHUMN xaBpgpaac CIpPrumnaxag
BaKUWHXyynanT, 3pT WIPYYNrunur xamrag Hb
X3P3ANKYYIK 6amX amxuntaHg XYPH3 r3C3H
Tanaap ToBY eryynoan?

MaHai ync 2012 oHg ymManH Xy3yyHUA XaBapbiH
aCPar BaKUWHXyynantelr 2 Ayypar, 2 anmart
X3C3runaH COHrooa Xumx axancaH 60noBY xaBnan
M333MNM133p rapcaH Oypyy Tawaa M3g335niH
ynmaac BaKUMHXYYyNnanTblH XeTentep 30rcox,
YYH33C xonw 6ua 12 »xunuiiH xyrauaang 5,000
rapym 3amarTaiH amMb Hacbir aBpax OOnoOMXMIAr
anacat. XIMB-uiH acpar BaKLUWHbIT
AapxnaaxyynanTtblH TOBNON4 XvnX LWWAAB3P
OOHreX OHrepPCeH XU rapy 3H3 XUnuiH 9 capaac
XUNX33p Tenesnex 6awnHa. BakumHxyynanTbir
XWAX33C ragHa yManH Xy3yYHUN XaBApbiH 3pT
WNPYYNMMAr xamtag Hb rynuaTrax waapanaratan.
[anxuiiH 3apum OpHyya YMarH Xy3yyHWUIA XaBapblH
apT Unpyynart ynamxknant MAT-bIH
WNHXUraaHaac XIMB mnpyynax WUHXUAM3S pyy
WKmKWK Barraa Tyn MaHam ync 4 MeH agun 9Ha
LUMHXWUT33T Lar angaxryn HaBTPYYax Hb vyxar.

“XaBpoap ©BYHWUN YEeUWH XOOMMONT’ HOMbIT
2018 oHp Oycag cyanaayvaram  xamTpaH
6GONOBCPYYITXK X3BIYYNC3H Hb YH3X33p Laraa
OJICOH X3p3ar OGONCOH. 3H3 HOMbII O6YyT33X
6GONICOH C3A3n yHaac 3XTan 6ancaH 63?

XaBaap TyccaH XyMyycT Tymrapgar TOMOOXOH
acyyanblH Har ©on  XOOnmonT, C3Tran  3yWH
acyypan oM. TuAM33C xaBapblH  YHOSCHWUIA
36BMeN  MaaHb  XaBgapTanm  eBYTOHYYAd4
30puyncaH xaBgpbir AaBaH Tyynax, C3Tran 3yWH
acyyanbeir  3oxvuyynax, XaBApblH yed 36B
XOOMMnoX, apyvrnraa CcyBwunraaHbl acyyanyyabir
GartaacaH 3eBneree Oyxui LyBpam HOMHYYAbIT
opyyynaH X3BryyJpK, aimar, OyyYprunH xaegpbiH

kabuHet, XCYT 33par 3pyyn  M3HAWUAH
Ganmryynnaryyn  [433p  YH3  Tenbeprymrasp
Tapaagar. ©OBYTeHyy434 3o0puyrfcaH  3HMUIH

XONnNarTan, 3esnieree aryyricaH HOM MOHIOM Xan
093p Ganmparrym Tyn 3anyydyyqd CanH gypaapaa
opuyyrk erd, 10 XXUnnnH cypanuaryvg 3ypryyabir
3ypXK, X3BIaX 3apaSibir XxaHanBaap 60Crox aarasp
HOMHYYyZaa TacpanTryi XaBryynaH Tapaax OfHbl
XypTaan 6onrox 6anHa.
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O3MB-aac 2018 oHpg “XyyxaunH xaBgapTawm
TOMU3X [AO3/IXMA HUATUMAH caHaauunra”-bir
baTtanmk, MaHaW OpPOH XYYXOUMH XaBApbIH
Hexuen 6ananbir camxpyyrax 3areap OpHoop
COHrorgcoH TaaTtan Mmafa3anan 6ampar. 3HI
aXuntam XonbooToM X3PI3NKYYNC3H TOCNUWH
YP AYH GOJIOH XONWMA aBY X3P3aNKYYynax apra
X3MX33 Oy B3?

XaBOpblH YHOSCHUM 36eBnent MaaHb [anxunH
apyyn  MIHOMMH  BawryynnarbiH  XYYXOWAH
XaBApbIH YUrN3NUAH xamTpard TeB 6onox AHY-biH
CanHt  AKyyounH  XyyxgunH  cyganraasbl
amHanartan 2017 oHooc xounw MoHron ynceir
“AyyxaunH xasgapTan TOMUIX O3NXUA HUATUNAH
CaHaauunra’4 opyynax Yurmanasp XamTpaH
axunnacHbel yp ayHg 2020 oHg MaHan ync 39Ha
CaHaaunarag HargcaH OycuiH 2 gaxb YNC OpOH
ooncoH. MeH 2023 oHa “XyyxOunH XaBapblH
SMUWH  XYPTIIMXKUWAM  HAMIrgyynax rrnoban
CaHaaunara’-bir  Bycaacaa X3pPIaNKYYNax aHxHbl
ync 6ok, XyyxgumH xasapbiH 35 aMuir yH3
Tenbeprynrasp xynasH aed GavHa 34rasp OnoH
YINCbIH CaHaaunarbliH XYPasHa, XYYXOUAH XaBapbiH
Tycnamx  YANUUNraa  camkupd, XasdapTan
XYYXAYYOUAH aMmbapax YagBap HaMargaxag yyxarn
XyBb HAM3p Opyynax oM.

Ta onoH yncbiH 60710H AO0TOOAbIH ONIOH Tecen,
cypganraaHbl caHaaunary, 3oxuvuyynardaap
axunnax ©OGancaH apBuH Typwnarataw.
M'ynuatraxx OaicaH cyaanraaHbl axnaac
OHLJOH AypbABan:

MuHnn  xyBbA yMalH  XY3YYHUW  XaBOpblH
YArN3Ma3dp  3MAMTAINYYYAUMMH  AayHAax  XyHui
Mannnnoma BupycuinH Tapxant ©OMOH M3anar,
Japan, xangnareir yHanax (2018, 2019, 2022,
AscTpanuitH MypaooKuinH XyyXOUWH cydanraaHbl
WHCTUTYT, bBunn MenuHga [SWUTCUMH  caH,
WnHxknax yxaaH TEXHONOMMWH caH), XyyXauiH
xaBgpblH BypTranuiiH  Tortonuoo (2019-2021,
CaHodm caH, dpaHu), XYyXAMNH XaBApPbIH 3pT
unpyynrmir - camkpyynax (2023-2025, S cam,
®paHu), XexHun XxaBApbIH 3PT  WAPYYMArMIH
O3pPXLWI33MIAT  TOOOPXOMIIOX, WHTEPBEHL, XWX
(2022-2023, OnoH yncblH XaBApblH XSAHANTbIH
xonboo), ©cBep HacHbl YEUWH 3pyyn M3HOWUAH
acyyanyyn  (2018-2019, AHY-biH  CabwuH
WHCTUTYT), TaMxuHbl TaTBapbIH Xyyrb B6yc Hexuen
bangang y3yynax Henee (2017-2019, ©wmHepn
AdpukunH Kenn TayHbl WX Cypryynb) 33par
cydanraaHyyabir XUmK ryruaTrax yp OyHryyaumr
OITOH YNCbIH CITIyyng X3BryyrcaH.



[a3px cyaanraaHyygaac ragHa TaHbl CYYNUAH
yeunH cypanraaHaac sipunusan 2022 oHooc
X3PIArKYYIK 3X3NIC3H WYTC-runH
CaHXYYXuUNTTan  “3anyy  3MarTanuyyauuH
AyHaax 4-u3HT XyHun Manunnoma BupycuinH
acpar papxnaaxyynanTtbiH pgapaax XMNB-uiH
TapxanTblH cyaanraa” TecnuiH yauppardaap
axunnax ©Oanraa. 3OH3 TecnuMMUH fABU,
cypanraaHbl Yp AYHrasac Ta M3433M31 erex
GonomxTon toy?

“Banyy amartanuyyounH ayHaax 4-usHT XyHui
Manunnoma BupycunH acpar gapxnaaxyynantbiH
Aapaax XIB-uvH TapxantblH cyganraa’r 2022
OHOOC IyMUaTraXx Ayycnaa. CyaanraaHbl OyHraac
xapaxag 4 usHT Napgacun® BakuMH XUINT3CH33C
xonw 11 XUNUMH gapaa ymanH Xy3yYHUA XOpT
xaBgap yycrax XIB-unH eHgep apcaantan 16
GonoH 18-p X3B LUMHX33C XamraaricaH X3Baap
BancaH. 3Araap X3B WNHXWUIAH 3CPAr BaKLMHbI YP
Henee 88% 6awraa Hb uaawung MoHron ync
ToBnonT Aapxnaaxyynantag XMB-unH acpar
BaKUMHbIT OpyYyncaH 9H3 uar yeq vyxarn HOTOnroo
6ok GavicaH. TYYHUYN3H BakuWH >XMPIMCHANT,
TepenTte[ siMap HaraH Hemnee y3yynaaryn 6aricaH
Hb MaLl vyxan yp AYHIMAH Har 6aiB..

Ta 2024 oHp “The Lancet Regional Health”
ONIOH YINCbIH YaHCaa ©HAepTIn CcaTryyna
HIrAyrasp 30XMOr4Yoop eryynan X3ByYyNCaH
6anHa, OGasap xyprae! J3pa3mTaH, cyanaay
DINXUMAH X3IMXI3HA AYY XOOJIOMroo Xyprax
ryyp 6on apasMm WMHXUAM33HUA Yp AYHra’
ONIOH YJNICblH H3P XYHAT3NA  C3Tryyna
X3BIYYN3X, Xypan, CeMWHapT X3Mnanuyynax
6anpar. MoHron opHOO TeNeereH OJoH YICbIH
Xypang opornuoxAoo KYHbI Tanaap Meccex
XYPraxvur 3o0pbAaor B3?

baspnanaa. Munui ygupgax 6yn AscTpanuitH
MypaoKMAH  XYyXOWAH  cydanraaHbl  TeBTOM
XamTpaH xapankyymk oyn “KOBUO-19 BakuuHbI
(Pfizer-BioNTech) ctangapTt 6010H xarac TyHrMnH
HSMANT [JapxnaaxyynanTblH Japaax Japxnaa
TorTou, alynryi 6angan, xapuy ypBarnbIr YHIMaxX
AMHON3YMH cypanraa’-Hel 3axXHWA yp AyH “The
Lancet Regional Health” catryyng xaBnaracaH Hb
MaHal cyanaayfibliH XyBb/ Mall TOM H3pP XYHAUAH
xapar. MuHun xyebg, xnnaaa 10 rapymn ofoH yncbIiH
Xypang ypurgax oporiuoxgoo eepcauiiH XUMNCIH
cydanraaHbl axnyyablH yp AYHr TaHunuyynax,
OONXUAH  LUMHXNAX yxaaHbl xenkung MoHron
3POSMTIH cyanaadfblH Ayy XOOSOWr XYpraxumnr
30pbAor.
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TaHbl 6oagnoop ypbayuMnaH CIPruunax apra
X3MX33, BaKUMHXYYnanT, 3pT UIpyynar 33par
HUATMUAH 3PYYN M3HAUMWH LOrL, apra Xamxad
MaHaM yncapg siMap TyBWMHA Oanraa B3?
OanxunH Oycag OpHbl 3pyyn M3HAUWH
canbapblH 6ognoro T3p AyHAaa HUWArMUWAH
3pyyn  M3HAUMWH 6oAnorooc  3alnWIrym
X3pP3rkyynax, aHxaapax acyyaan oy B3?
MaHan ync HUArMUAH 3pyyn MSHAMKAH Tycnamx
YANUMArasHa ~ apyyn  M3HAWWH  canbapblH
CaHXYYXUNTUIAH 6%-nir 3apuyyrnx, ypbadunaH
COPrMMNaX  TOMTOMUOO  XaHranTrynm TyBLUMHA
barHa. JanxuiiH apyyn MaHauinH Ganryynnaraac
HUATMUIAH 3PYYST MOHOUWH TyCnamxX, YRNYUnrasHa
eHeefep 3apuyymk 6ym 1 am.gonnap Hb
MPa3ayng SMHIMTMAH  TyCcrnamK, YWNYUNrasHa
3apuyynax 5-40 am.gonnapbir  X3MH3H3  aX
TooLooNicoH Ganpar. Mnmpa uaawung HUArMUIAH
ApYyn  MSHOUWH  TycrnamX  YWNYMIr3HWN
CaHXYYXUATUAT HIMIrAYYNaX, HUATMWIAH 3pyyn
M3HOWAH  TOTTONUOOT  YHOSCHUA  X3MXKISHLA
BIXKYYMIAX, XYHWA Heeuunr vagaeBXwKyynax
acyyaan H3H TOPryyHWUNA 33IDKMHG XMNX X3PIrTan
6oppor.

OpA3MT3H, cyanaay HapblH HUAMUWH 3pyyn
M3HA, XYH aMblH CalH CalXHbl TOJNIO© XUMNX
XaMrMuH Yyxan axun oy B3? TaHbl xouwmupg
rynuaTraxasp TeneBfiex 6aWraa cyaanraaHbl
ron aXxun oy B3?

HoTonroong cyypwncaH wmagaannasp 6oanoro
TOOOPXOWMOrYAbIr XaHraX, 9pA3M  LUMHXWUITIY,
cydanraaHf yHA3cnaH 6Gognoro OOMOBCPYYIiK,
WMNOB3p raprax acyygan maw dyxan Gamaar.
Wima uaawma ymanH Xy3yyHUR XaBOpblH 3pT
unpyynart XMNB-UAH  WMHXUAr33r HIBTPYYNaX,
3MH3N 3YNH XaBApblH ONOH TOBT CyfanraaHyyaag
Xampargax uYurnanasp axunnaxaap TeneBnex
BanHa.

OnoH Xun 3pA3M LWWMHXWUIM33, cyaanraaHbl
YMITIAN33P aXunnacaH XYHUN XyBbA X3N3x34
sAiIMap 3aH YaHapTal XyH cyarnaayd 6omk yagax
B3? JH3 60N MaHaW CITryyrvuH ynamknant
acyynt 6ereep 3anyy cyanaay HapT Tyc 60nHo
rax Hampax 6amnHa.

Wnknax yxaaHbl xenkung canbap AOyHAbIH
XaMTbIH aXurinaraa nxaaxsH Wwaapgargax 6anraa
TYNn cyanaaygblH XyBb XapunuaaHbel yp Yagsap,
farviH  axunnaraa, LWYYMXIaTaA CITranras
33par yp YagBapyyd WIyy Xaparuasatan 6ok
banHa. XyppauTan eepunergex 6anraa eHeerniH
Lar yen 3eBXeH OHOMbIH M3AN13raac ragHa ragaag



XONHWA  MOANJrad  camkpyynax, xapwvnuaaHbl
366M6H yp YaABapbil 339MWWUX Hb amMXunTaHg
XYP3X ron yHA3C rax xapx Gawraa.

BuaHui spununara yyrasp eHgepnex 6anHa.
OH3 XUnuiH YUX-bIH 33JDKUT COHIyysbA H3p
A3BWWK OyM TaHA aMXUNT, 3pyysl  3HX,
XaMrMmMH cCaMH camxaH GyXHMWr xycbe. Jpyyn
M3HAUAH canbapblH Ayy Xo0o0snon 60roH
axunnaapaun. baspnanaa.
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“é" HMMrMMMH 3PYYA MIHOUMT

“aon: DIVmX wun 2024 3ypraH 10400 2024 OHLI 1-6 cap

“HuirMuitH apyyn MaHAaMIAr gavekux xun-2024" egepnerniir 5 gyraap capbiH 22-Hbl 64ep
naenaraa warnanbiH 60M0H HUACN3NUIH 3pyyN M3HAMIH Bairyynnaryya, uprag onoH
HUNTUIAH OPONLIOOTOMIOOP 30XMOH Barryynas.

OMA, AOMb-tan xamTpaH Xanggapt 6yc
©BYHO6C ypbAUunaH Caprunnax, XaHax
Tanaap ync opoH XOOPOHAbIH TypLunara
CONMUILOX YYn3anT, Xananuyynruur,
6 ayraap capbiH 10-14-Hbl ©apyyasas
30XMOH Banryyrmk JOMbB-bIH 6 3eBnex
OpOrLIOB.
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.“@! 2, HWATMUItH 3PYYS M3HOWAT
Zann: IMHMX Hun 2

“HUArMUIAH 3pYYN MIHAWAH MeHTOpMN 2024"

aud xeTen6epuitH MeHTOpyyA,

g N
“an
HUATMUAH -
3PYYN MIHAMAH

s MEHTOPLIMN 2024

5.6YPMAAXAB O.MUMIACYPIH | K.MIHACANXAH | B.USUIMCARXAH AHAPAHCYX

“HurmmiaH apyyn MaHOUNH meHTopmnn 20247 LorL, XeTendepuinr axun, MapraxmnH
TypLunara, yp YageapTtan MEHTOP 66pUNH M3Aar, TypLuniaraa COHrOCOH MEHTUTIN
XyBaarnuaH, M3Anar, yp YagBapbir 63xKyynax, MIpraXxnuinH eHaep TYBLUWHA YN axunnaraa
X3P3ANKYYMAX34 Hb A3MXKIAT Y3YYIDK, BMeunaH cypanuax 60nomx onrox 3opunroop
2024 oHbl 06-12 capblH XOOPOHA X3P3NKYY1ax33p axunnax 6annHa.

e I T At e 2021 OHOOC 3PXMN3H
s : cHealth cHealth . "
S ot Health © rapracaH “HuiArMuiiH

3pYyn M3HA” 3pAsm
LUMHXUIT33HWI LyBpan
catryynuiiH ISSN OnoH
YNCbIH OYpPTranuiH
fayraap aBcaH

YWX-biH papra 3aHaaHwartap, HXX-uinH cang, TorTBOpTON XenknninH 30punrbiH 434
XOpooHbl Aapra X.bynraHTysia HapblH caHaaunaraap, HYB-bIH XyyxauiH caHrminH
A3MXKIAITaNraap 3 gaxb XKUNA33 30XMOH BavryynargaH ©csepuinH napnameHT-2024
xeTendepuinr Apyyn opunH-IPYYN XyyX34 CIABUMH XYPI3HI 30XMOH Balryynas.

= QD
o8y
XOrTYWH OPYMH

BYX HUATHIAH MX LL3B3PN3r 33HKA
AAHO H3rO3XUAT SPUATTH BAHHA.

“Xorryin opuvH- bugHuin xapuyunara” asHbIr caHaaunaH YHA3CHUNA XaMX33HA 2024 OHbI
4 capblH 15-Haac 5 capbiH 30-Hbl XyrawaaH aMmxkunTtTani 30X1oH banryyncaH.
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CITIYYNQ HUATNYYN3X ©rYYN3ANA TABUX LAAPLONATA

CaTryyna HUATNAX 9pAAM LUMHKWMT33HWIA eryyNWIAr CATTYYNMIAH peAaKLMIAH 36BMen LUYYH Xananuax 6a eryynan Hb
Aapaax Waapanarsir xaHracaH 6aiHa.

1

10.
11:

12.

CaTryyng HUATMUIAH 3pyyn M3HZ, XeAernmep, OpyHbl 3pyyn M3HA, LWKUM T3X33N CyAnarn, Xop cyanan, Tapxsap
cyanan, buoctaTcTuK, apyyn M3HOWAH TyCnamx YANYWNrad, XYH aMblH 3pyyn MIHOWIAM Xamraanax, JaMKuX,
ypba4MnaH Capruinax yitn axunnaraaqbl Tanaapx cypanraa WUHXANME3, TOMM, LYYMX Xan63puitH eryynan,
M3/331131, 36B/16ree XynasH aBHa.

©ryynan Hb eMHe Hb X3BM3H, HUATNArA33ryn bainHa.

O©ryynnuiir Word nporpamm A3ap A4 xamxaaTait, Arial hoHTOOp Mep X0opoHAbIH 3ai 1.15, yeruitH xamxaa 10pt,
3-15 xyypact bartaaH 6uuBapuiiH Toxuproo A3aa 2.0 cm, googd 1.5 cm, 3yyH 2 cm, 6apyyH 2 cm baiixaap
63nTraHa.

Oryynan He FAPYUT (12pt, Ton, Tom ycraap), 3oxuorduiid Hape (11pt), anban bairyynnarsiH xasr (10pt), amaiin
xasr (10 pt), 2-5 Tynxyyp yr, YHA3CN3M, 30pUnro, Matepuan apra 3yi, cyganraaHbl Yp AyH, X3NUamx, JYrHINT,
HOM 3yI racaH Xacraac OypAsHa. 3oxvoryup Laapanarataii rax y3Ban CaHXYYXUnT, Tanapxan 3apar 6ycan
HAM3NT M3A33NNNIAT AypbaaX BonHo.

OryynnuitH xypaarryir 300 yraHg 6artaad AHrmM xanaap 6uyHa. Abstract Hb Title, Researcher's name and
institution, Introduction, Materials and methods, Results and discussion, Conclusion, Keywords racaH xacraac
6ypasHa.

XycHarTuiir ayraapnax 6a Hap Hb XYCHIMMUIAH A33p, Togoop OuunracaH GaitHa. XycHartap aryynargax
maa3annuiir 10pt xamxaaraap BU4Ha.

KnLwas Hb:
XycHarT 1. ©reranuitH xapblaa
Hapumn [yraap Tamgarnaras
HWUArMUIAH 3pyyn MaHA 1 HOM

3ypraH M3A33113N Hb TOA XapargaxyiiLl, Hap Hb 3yprifiiH 4oop, AyraapnacaH, Tofoop 6uunracaH baiiHa.
XKuwas Hb:

{ HuiarMuinH apyyn mang

3ypar 1. ©reranuitH ragHa 6arpan

Howm 3yiir fapaax gapaanan 6ytoy Vancouver referencing style-H garyy 6uyHa.

Author(s)-Family name and initials. Title of article. Abbreviated journal title. Publication year, month, day (month
& day only if available);volume(issue):pages. Xuwa3 Hb: Hanna JN, McBride WJ, Brookes DL, Shield J, Taylor
CT, Smith IL, Craig SB, Smith GA. Hendra virus infection in a veterinarian. Med J Aust. 2006 Nov 20;
185(10):562-64.

Llaxum xan63apuith DOI gyraapTait eryynan uwnacaH 6on fgapaax xan6apasp 6uyHa.

Author(s) - Family name and initials. Title of article. Abbreviated journal title [Internet]. Publication year, month,
day (month and day only if available) [cited date - year, month, day];volume number(issue number):page
numbers. Available from: URL. doi:

Xuwaa He: Puri S, O'Brian MR. The hmuQ and hmuD genes from Bradyrhizobium japonicum encode heme-
degrading enzymes. J Bacteriol [Internet]. 2006 Sep [cited 2012 Aug 2];188(18):6476-82. Available from:
http://jb.asm.org/cgi/content/full/188/18/6476?view=lo ng&pmid=16952937.
doi:10.1016/j.psychsport.2009.03.009

CaTryynuitH peaakuuitH 3eBnen eryynnuir aacax, yTra caHaar angargyynaxryit TOBYMnox apXTan.

Catryyng eryynan XynasH aBcaH, 3acBaprnax [lyyccaH, XaBnacaH OrHoor AypbaaHa.

CaTryynuitH Xypaamxuiir pefakuuitH 3eBrneneec caTryyna XaBnax 3esLueepen ascHbl Aapaa 20,000 Terperuir
TepuitH caH 6aHkHbl HOMYT-unitH 100900020437 TOOT AaHCaHA, LUMMKYYMK, TenbepuitH 6apumTbIr aMain xasr
PYY WNrasHa.

Xon6oo 6apux xasr: YnaaHbaatap xot, basHaypx Ayypar, 3-p Xopoo, OHXTalBHbl epreH Yenee-17, 3yyH 4 3am,
HOMYT-uitH 1 gyraap 6aiip, YTac: 458645,

email: public.health journal.2021@gmail.com
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