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Tyaxyyp yr: JlaBmax xomxd),
TYKIIUNH Oaiian, Temep, 33¢, Haip

X00J1

Yumacma

Musnepait Hb XYHHI O1es 6ara XaMK33rsp
I1aap/yiararail Opranuk Oyc TRHKIIIIAT 00HC
oM. MuHepanyyn XyHHH 5pyydl M3HA
gyxajg Yypar TyHARTrasr  JKummanooim,
TOMOpP Hb TeMOINIOOMHBI Y a)KWIJIaraaHbl
CaJIIryid X3c3r 0O0J0X00C TaJHa d3CUKH
IIUTOXPOMBIH 4yxXall OypasJIdXYyH IOM. 33¢
00JI0H alp Hb 3apUM (PepMEHTHIH KOpaKTOp
Oonmor Oa XyHuH Ouwen sBaragar oOJIOH
TOPJIMIHH OMOXUMUIH YpBalyy[ablH CalIIITyH
x3car Oommor [1]. XyHHil XOONI TXKIINHIH
Oaiiman 6a eBYJI6T XOOPOHII00 XaMaapaiTan
Oaiinar. Tempuiin nytargan XyHUH gapxJiaar
CYNPYYIK, CITIIXYH OoloH Oume MaxOoibIH
yanaBxuir Oyypyynzaar [2]. Haiip Hp XyHHiA
CUMH YHI aXuwularaanj OpOJIIOT Ty
TYYHUH JyTargan Japxjiaa, TeB M3Apad,
X001 OOJIOBCpyyNax, SMUAEpPM, fAC OOJIOH
HOXOH YP)KUXYHH TOTITOJIOOHJ 3MHAI3YIHH
ceper Henee y3yymuar [3-5]. 33¢c Hb OJIOH
TOOHBI (PEPMEHTUIH OYTLH/ OpK OMOXMMUNH
ypBaIyysa siBarnaxaj maapaiararaid 3Heprasp
XaHrax, apbCHBl KoJIareH OOJIOH 3JIaCTHH
X0JI600C YYCT3%k X07000¢ 311uitH Oyp3H OYTIH
Oaiiman OGOJIOH 3Ar>pANTUIT XaHrajgar OaiiHa
[6]. TuiimMd3Cc 33cHMiiH AyTargal Hb XYHHH
JapxJjiaa OOJIOH SHEPrUiiH TYBIIMHJ COPTOep
HOJ100J1/16T.

XyHHI XO0ON TY»KIUKH Oaiifan Hb
TYYHHI aJluBaa ©BYMH] 6PTOX 3PCIAT OO0IO0H
HATIPINTUNRH Oaljal ] dyXal HeJlee Y3YY1Iar
TYI XOON TKIIUMH OalJIbIH  YHAITI)
OBUTOHUN OMUMIIDOHUNA  MEHEKMEHTUNH
CaNIITyd HAr X3cAr Oaiimar [7]. OBuTeHuit
X00T  TKIUIMHH  OalUIBIl  YHIIIXOM
almumIagar JJabopaTopuiiH Y3YYIATYYIUIH
Oarm Oaitnar Oa yr O6aruaj yypruiin 6oaucyys,

aMUHJIDMYY/I99C TajJiHa TOMep, 33C OOJIOH
1aip opaor 6aiina [8].

OBUHHII  OHOIIMITOO,  OMYMITIHUUI
YP AYHT YHAIDX3 5MY HAp J1abopaTopHiiH
WIUHXWITIHUN  JTYHT JIaBlax X3MXKIITIU
XapbllyyllaH JIyTHIIT Traprajar. Manai
IpYYJ MIHIUWH Iaboparopuyl TraaaablH
MOPIYKIUMH 3X YYCBIP33C aBCaH ACBIII
IIMHKUAITIOHA XOPATINK Oyl OHOILTYYpBIH
YWILABAPISTYMIH 3aacaH JIaBllax XAMKIIT
aluriax OarHa.

3opniro

bun yr cynanraaraap MOHTOJI XYHUH XOOJ
TYRKIIIUNAH  OalUIBIT  YHIJIIXOA — allluIiax
Temep, mailp 0a 39CcuiH ayHIaxX OOJOH

JIaBIaxX XOMXKISI TONOPXOMIIOX  30PHIITO
TaBbK AXKUJUIACAH IOM.

Apra 3yi

OMHI3YHH naboparopuitH
CTaHJAPTBIH XYPIAJIIHIIIC OONIOBCPYYIICaH
SMHI3YIH nabopaTtopuitH JaBJax
X3MX?3 TOITOOX aprawiaisiH [9] naryy

00JI0BCpYYyJICaH MaapiaaryyabIr xanracan 17-
70 macubl 240 (120 sparrai, 120 smarToi)
XYHHI Xypaaryyp cyaacHaac erineeHui Iy CHbI
TPKUIT IMHIITUNAH Ta00paTOpUiiH HOXIIO]
cranapt apraap [10] aBu Temep, 33¢ O0sOH
HaWpBIH XAMK?3 TOJOPXOUIIOX IIMHKUITIIT
aTOM  IIMHIAITUMH  CHEKTPOMETP 133D
rpaduTaH 3yyxbIH apraap Xuik TYWIITIIB.

HIuaXUIr32HuN JYHTUIH CTaTUCTHK
6onoscpyynanteir  SPSS Gomon  Excel
MpOrpaMMyyAbIl  AlIMIVIaH — TYHIRITIAX39

OYHIAXK  XOMXKIOHUH  UTTIMUH — MYKUNAT
95%-unap TOrTOOXK, JIaBIaxX XdMMXKI3HUN 00N
Xsi3raapbil’ TapXalTbhlH 2.5, 231 XsA3raapbir
97.5 nepcenTuiib 6aiixaap Tyc Tyc TOOILOOJIOH
rapraB. Cynanraassl €c 3YWH 36BLIOOPIUIT
Opyyn MIHAMMH saMHBl AHaraax yxaaHsl €c
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3YHH XSHAJITBIH XOPOOHOOC OJIFOCOH OOJTHO.

Yp ayn

Cypanraanyi COHIOH  XaMpyyJcaH
OpOJILIOTY/IBIH  I[yCHbl TOMpPHIH AyHAAX
xomk?3  30.71 mkMmonb/n Oaiican ©Oa yr
Y3YYAITHIH ~ XYBBJT XYHC  XOOPOHJIBIH
CTaTUCTUK a4 Xoyoormon Oyxui suraa
axurnargcanryit  (Xycuwarr  1).  3acuiin

HUNT JyHOOX XOMXK33 16.68 MKMOib/1
0ai’k, AMAITAINUYYIUHH 33CUHH  TYBILUH
(18.08  MKMOIB/I)  APArTIAUYYIUNXIIC
(15.28 MKMOIB/TT) CTATUCTUK a4y XOJIOOTIION
Oyxuii eHmep OaiB. OMAIrTIHUYYIUNH
IyCHBI LaWpbeIH X3MXk33 (11.79 Mxmomb/i)
aparmayyamiixsc (11.00 MxMonb/im) MeH
1 eHjep Oaiican O6a MAaWPBIH AYHIAXK XIMXKID
11.40 mxmomb/n Gaitnaa.

XycHorr 1. LlycHbl TOMOP, 33¢, HAHPBIH AYHIAK XIMKII (MKMOJIb/JT)

Xyiic Temep 3a¢ Haiip
e Y— 30.50 15.28 11.00
95% UM 29.71-31.29 95% M 14.64-15.89 95% UM 10.69-11.31
S 3091 18.08 11.79
95% 1M 30.03-31.79 95% 1M 17.30-18.86 95% 1M 11.39-12.19
Hutitr 30.71 16.68 11.40
95% UM 29.88-31.55 95% UM 15.99-17.38 95% UM 11.05-11.76
XYCHAIT 2-T HATTIOH TycracaH P WIDPXUUTIODT TOAOPXOMICOH AYHIAXK
MUHEPAITYyIbIH JaBiax XOMKIIHIIC XOMKIIHYYIUUH XOOpOHA Oapar suraaryi

Xapaxaj SMAIITAIUUYYAUMH JaBiax Xssraap
APATTINUYYAUNXIIC Oara 33par eHjep Oaiiraa
OO0JIOBY yT sIraa CTaTUCTUK a4 X0JIOOTAONryH
OaiiB.

XycHoart 2. Temep, 33¢, HalipbIH JaBjJaax
xs3raap (MKMOJIb/J1)

Xyiic Temep 3a¢ Haiip
Opormi | 21.39-37.72 | 9.72-22.34 | 8.20-14.92
Omoarait | 19.87-39.67 | 11.18-27.27| 8.52-16.67

X3IaMIK

MoHron XYHUH IyCHBI 33C, Halp 0OJIOH
TOMPHUIH JaBlaxX XdMXK?3 TOAOPXOMICOH
CyAaJiraa Xuurad3ryii 00710BY 3apUM AIMTITUIH
YEHiIlH MUHEpaJIbIH TYBUIMHI Cy/ajicaH 11e6H
TOOHBI Cy/aliraa XUIIACOH OaifHa.

b.barGonn wap [11] amorHU SMrarTait
50 eBUTOHMI IIyCHbI TOMPHUUH XIMKIAT
OMOXMMUWH aBTOMAaT aHalU3aTop  A3P
KOJIODUMETPUMH  apraap  TOAOPXOMIOXO.
189.84 wmr/mn (34.00 mMmonb/n) rapcaH Hb
OUITHUN TOTOPXOMUIICOH AYHIAX XIMIKIIHIIC
napyi 1000 maxwn ux Oaiican 06a XapwH yr
Y3YYJIDATHAT MMOJIB/I-39p OyC MKMOJB/J-

6osox oM. OIOH YACBIH 3pYYJ MAHIUIH
MIPT2KITAIH MAIIAIITUHH Xdparcayyndy [ 12-
14] 3aacan 1yCHbl TOMpPHUIH JIaBJIaX X3M¥KII
IPIrTIWUYYyIuiiH  xyBba 14-34  MKMounb/7,
SMArTIHUYyAuiiH  XyBpa 10-31 MKMonb/n
Oaifraa Hp OWJHMII Cynanraaraap TOITOOCOH
JaBiax Xd3MXK33HAc¢ Oara Oaiiraa 00J0BY yr
30pYY a4 xonboraon Oyxuii Oyc oM.

MaHaii OpoHJ IIyCHbl LAHUPBIH TYBLIHUI
cynanraa 6-36 caprail XyYXAYYAUHH JTyHJ
xumracoH Oaifmar [15] 6a yr cymanraaraap
TOTTOOCOH LAWPBIH AYHOA&X XMk 8.9
MKMOJIB/JT OalicaH Hb OWJIHUN CyJalraaHbl
IYHI33¢ 6ara 33par 1ooryyp OaiiHa. ['9Bu Gara
HACHBI XYYXIUHH IIyCHBI LAWPBIH XOMXKII
HACaHJl XYpArcauiixiaac 0ara 33par J00ryyp
OaliArMir TamaaablH CyAJIaauu]] TOTTOOCOH
Oaiimar [16, 17]. Manaii cynganraaraap
TOJOPXOMJICOH HAacaHJ XYPAICIUNH IyCHBI
HalpblH  JyHOQX XOMXK33 OOJIOH JiaBjax
Xsi3raap rajfaajiblH CyAJaayiblH TOITOOCOH
AYHTIH (myHzax xomkdd 10.78 MKMoOnb/a
[17] 6a maBmax xamxd33 9-19 mxmons/n [18])
oiposioo OaifHa.

MOHros1 MaJbIH IyCaH[ 33CUHH XOM¥KID
TOTTOOCOH  cymairaa  Oaiimar  OOJOBY
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XYHUW I[yCaHJ yI' MHHEpaJblH TYBIIUHT
TOJOPXOMIICOH cynanraa Oaiixryil Oaifna.
XapuH Tajmaajq OpHBI Cypax OWUTYYAdd

Sauberlich HE. Current Laboratory Tests
for Assessing Nutritional Status. Surv
Synth Path Res. 1983; 2: 120-133

3aacaH I[yCHBI 33CHIH AyHJax Xxs3raap 15.74 9. Defining, Establishing, and Verifying
MKMOJIB/TT [19] 6a maBmax xs3raap 10-22 Reference Intervals in the Clinical
MKMOJIB/TT [20]-191 OMAHMIA TOTTOOCOH AYH Laboratory; Approved Guideline—Third
ToXUpY OaiiHa. Edition. CLSI. 2010
10. Collection of Diagnostic Venous Blood
JAyrusar Specimens, 7th Edition. CLSI. 2017
DHAXYY Cydaidraadbl JYHJ TOTTOOCOH 11. bar6onn b, I'anunmoar [, Otrondasp U,
I[yCHBI LIaiip, TeMep OOJIOH 33CUWH AYyHIAX Anpapmaa T, Ipangam b. Dmaramit
OOJIOH JaBlax XdMXKDID Tragaajg  OpPHBI AMTATHIH YeJ I[yCHBI TOMPHUIH XOMKIIT
CyJIaa4y/IblH  TOJOPXOMJICOH  X3MIKIITIMU CyAaJICaH IYH. MOHTIOJIBIH aHaraax yXaaH.
oiiponmoo  OaiiHa. Monron  HacaH[ 2011; 4(158): 10-14
XYpAr4iuiiH 33¢, wailp OONOH TeMpUH 12. Sampson S. Serum iron test: High, low,
JaBJaX XAMKIIT OBUTOHUN XOOJ TIKIIITUNH and normal ranges. Medical News Today.
OalIBIT  YHAJDK, OSMHYI3YHH  IIUHIBIP 2018
rapraxaJi aluriax 00JIOMKTON IOM. 13. Devkota BP, Staros EB. Iron. Medscape.
2019
Howm 3yii 14. Sullivan D. Iron test. Healthline. 2019
1. Soetan KO, Olaiya CO, Oyewole OE. 15. Duxokapran L, Jlamnep P, bamxkapran
The importance of mineral elements for XK, Tubcon P. MoHron xyyXauitH ecent
humans, domestic animals and plants: A XOMKu 0a IycaH Jaxb LaWpblH Oaiinar.
review. African Journal of Food Science. Mowuromnbis aHaraax yxaas. 2007; 142 (4):
2010; 4(5): 200-222 35-38
2. Abbaspour N, Hurrell R, Kelishadi R. 16. Wieringa FT, Dijkhuizen MA, Fiorentino
Review on iron and its importance for M, Laillou A, Berge J. Determination of
human health. J Res Med Sci. 2014; Zinc Status in Humans: Which Indicator
19(2): 164-174 Should We Use? Nutrients. 2015; 7(5):
3. Abbaspour N, Hurrell R, Kelishadi R, 3252-3263
Schulin R. Zinc and its importance for 17. Sandstead HH, Au W. Zinc (Chapter 47)
human health: An integrative review. J in Handbook on the Toxicology of Metals
Res Med Sci. 2013 Feb; 18(2): 144-157 (Third Edition). 2007; 925-947
4. Hambidge KM, Walravens PA. Disorders 18. Barman N, Salwa M, Ghosh D, Rahman
of mineral metabolism. Clin Gastroenterol. MW, Uddin N, Haque MA. Reference
1982; 11: 87-117 value for serum zinc level of adult
5. Hambidge KM. Human zinc deficiency. J population in Bangladesh. eJIFCC. 2020;
Nutr. 2000; 130: S1344-9 31(2): 117-124
6. Bost M, Houdart S, Oberli M, Kalonji E, 19. Ellingsen DG, Horn N, Aaseth J. Copper
Huneau J-F, Margaritis E. Dietary copper (Chapter 26) in Handbook on the
and human health: Current evidence Toxicology of Metals (Third Edition),
and unresolved issues. Journal of Trace 2007; 529-546
Elements in Medicine and Biology. 2016; 20. Murray RK, Jacob M, Varghese J. Plasma
35:107-115 proteins & immunoglobulins (Chapter 50)
7. Singh N, Saraya A. The importance of in Harper’s Illustrated Biochemistry (29
nutrition as an integral part of disease edition). 2011
management. Review. Indian J Med Res.
2016; 144(6): 949-950
Opyyn monouiin rabopamopu 2020, Nell 16



SPAAM IINHXUITIOHUN OI'Y Y

Mean Values and Reference Intervals for Some Minerals
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Background: Minerals are important for
the proper body functioning. They also play
a role in preventing and fighting diseases.
Reference values for minerals help physicians
evaluate the mineral status of patients and
make clinical decisions. The aim of this
study was to determine the mean values and
reference intervals for some minerals to be
used for evaluation of the nutrition status of
Mongolians.

Materials and Methods: Two hundred and
forty healthy adults (120 males and 120
females) of 17 to 70 years of age were selected
for the study based on CLSI C28-P3 criteria
Defining, establishing & Verifying reference
interval in the clinical laboratory; Proposed
Guidelines. The study was approved by the
ethical committee of the Ministry of Health
of Mongolia. Informed consents were taken
from the selected individuals. Morning blood
samples of the participants were collected
under aseptic conditions. Levels of iron (Fe),
zinc (Zn) and copper (Cu) were measured
by graphite furnace atomic absorption
spectrometry. The lower and upper reference
limits were defined as the 2.5th and 97.5th
percentiles, respectively. The data were

analyzed using SPSS and Excel programs.
Results: The mean level of blood iron was
30.50 umol/L (95% CI 29.71-31.29) for men
and 30.91 pmol/L (95% CI 30.03-31.79) for
women. The calculated reference interval
for males was 21.39-37.72 pmol/L and
19.87-39.67 umol/L for females. The mean
concentration of zinc in the blood of males
was 11.00 umol/L (95% CI 10.69-11.31)
and that of females was 11.79 pmol/L (95%
CI 11.39-12.19). The reference interval for
blood zinc was 8.20-14.92 umol/L in men and
8.52-16.67 pmol/L in women. The mean level
of blood copper was 15.28 umol/L (95% CI
14.64-15.89) for men and 18.08 umol/L (95%
CI 17.30-18.86) for women. The calculated
reference interval for copper in males was
9.72-22.34 umol/L and that in females was
11.18-27.27 pmol/L.

Conclusion: The reference values for zinc,
copper and iron of Mongolian adults do not
differ significantly from those observed in
other countries. The calculated reference
intervals can be used for evaluation of the
nutrition status and making clinical decisions.

Tanunyasxc canan upyyacsm
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