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00JIeBacMOCTH HACEJICHHUS HCIIOIB30BAINCH TaHHBIC MUHHCTEPCTBA 3paBooxpaHeHus Pecnyonuku larecTaH.
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MennKo-3K0I0THIECKOe 3HAUCHIE COACPIKAaHUA HEKOTOPBIX MUKPOSJIEMEHTOB...

0COOBIM INHUIIEBBIM CTAaTyCOM >KUTelNell paifoHa (B MUTaHUU OOJBIIYIO POJIb 3aHUMAET PbIOHAS MPOJYKLHUA), a
TaK)Ke C YaCTBIM MOATOIUICHHEM TEPPUTOPHH NMPUOPEKHBIMU BOJAMH, YTO BIHSICT HA COJACPKAHNE N3yUCHHBIX

MHUKPO3JIEMEHTOB B [104BaX paioHa.

Kntouegwle cnosa: cooepicanue MUKPOIIEMEHMO8 8 No4ge, KoOALbM, MeOb, YUHK, MapeaHey, IHOOKPUHOLO-
euyeckue 3a001e8aHus, 3a001e8aHUS HEPEHOU cUCmeMbL, KO uyuenm Kopperayuu.

I'eoxumuuecknii cOCTaB OKPYKaOLIEN CPEBL,
U3-32 MO3aMYHOCTH COJEPIKaHUS MHUKPOIIIEMEH-
TOB, UTPAET OTPOMHYIO POJb B BO3HUKHOBEHHH
W pa3BUTHM 3a0oyieBaHuii y HaceneHus [1-6].
MukposneMeHTHbI (OH TI0YB OKa3bIBACT CY-
IIECTBEHHOE BJIMSIHHME Ha 3/10pOBbE HACEJIEHUS,
BCJIEJICTBUE TOTO YTO OHU SIBJISIOTCS HadaJbHBIM
3BEHOM IIeNH MOCTYIUICHUS] MHUKpPOAJIEMEHTOB B
OpraHU3M YeJIOBEKa: «[10YBa—BOIa—PaCTEHUE—KH-
BOTHBII OpraHU3M—YeI0BEKY.

Ha reppuropuu paBannHOTO Jlarecrana Hemo-
CTaTOK OJHUX M M30BITOK JIPYIMX MHUKPOIJIEMEH-
TOB B TIOYBE, HAPSLy C MHBIMU MPUYNHAMH, TTPH-
BOJIUT K AucOajgaHCy UX B OPraHHU3ME 4YeJOBEKa.
B nanpHeliniem aucbananc MUKPOJIEMEHTOB 00y-
CJIOBJIMBAET 3aIyCK MeXaHM3Ma MaTOJOTrHYeCKHX
U3MEHEHUI 0OMeHa BEeIIeCTB, YTO MPUBOIMT K 3a-
OoneBanusaM Hacenenus [7-11].

HeBponornueckne u >HIOKpUHHBIE 3a0o0Je-
BaHMs HACEJICHUs, U3-3a I0BCEMECTHOIO Paclpo-
CTpaHEeHHUs, BIUSHUS Ha 300pPOBbE PabOTOCIIO-
CcOOHOTO HaceJIeHUsI M PUCKAa MHBATUAHOCTH (UTO
OKa3bIBaCT OOJIBITYIO HArpy3Ky Ha OIOIKET TOCy-
JapCTBa), OCTAIOTCSI BaKHEHIIMMU COBPEMEHHBI-
MH MEIUIIMHCKUMHU U SKOHOMHYECKHMH IpooIIe-
Mamu [ 12—-14].

Iens umccnenoBaHusi — ONpEACICHHE POJIU
MHKPO3JIEMEHTHOTO (K0OaiabT, MeAb, IHHK,
MapraHel]) cocTaBa I04YB B 3a00J1€Ba€MOCTH Ha-
cesieHus paBHUHHOW 30HBI Jlarecrana. Panee
Takue HccienoBanus B JlarectaHe He MPOBO-
TAITUC.

MarepuaJjbl 1 MeTobl. JlaHHbIE 110 3a00I1eBae-
MOCTH ¥ cMepTHOCTH HaceneHus 3a 2012-2014 rojpl
ObLTH MOTy4eHbI B PecryOnrnkaHCcKoM MeInKo-aHa-
JUTUYECKOM HH()OPMAIIMOHHOM IIEHTPE MHUHUCTEP-
CTBa 37)paBooXpaHeHus PecryOnuku JlarecraH.
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Jns oOHapyXeHHUsI CBSI3M KOHIEHTPAIUU
MHKPODJIEMEHTOB B TIOYBaX W 3a00J€BaeMOCTH
Haceaenus B 2012-2014 romax wucciieIOBaHEI
MOYBBl PAaBHUHHBIX paiioHOB Pecmybnuku [la-
rectad: KusnnroproBckuii, XacaBIOPTOBCKHIA,
babGatoproBcknii, Kuzmsipckuii. OT60p m mon-
TOTOBKY P00 OCYILECTBISIN, KaK 3TO OMUCAHO
B pabote [15]. Comepkanne MOABMIKHBIX GopMm
koOanpTa, MW, LIMHKA, MapraHiia B MOYBax
OBLIIO YCTAHOBIICHO Ha aTOMHO-a0COPOIIMOHHOM
crnexkrpodoromerpe Hitachi 170-70 (Amonus)
B naboparopun O6moreoxumuu lIpukacnuiicko-
0 MHCTUTYTa OMOJOTHYECKUX pecypcoB Jlare-
CTAHCKOTO (eepalibHOrO HCCIIeI0BATEIbCKOTO
nentpa PAH.

CratucTndeckyro 00paboTKy pe3yJbTaToB HC-
CJIEZIOBAHUSI OCYIIECTBISUIA TPHU TOMOIIN CTaTh-
ctuueckoro nakera Microsoft Excel. s onpe-
JIeJIEHUs] TECHOThI W 3HAYUMOCTH CBSI3U MEXKIY
napamMeTpamM TPUMEHSIN KOd(PQPHUIUEHT Koppe-
nsruu [upcona.

Pe3ynbrarbl. YCTaHOBIEHO, YTO B IOYBAX
paBHUHHBIX palioHOB Pecny6uiuku [larectan co-
Jep’)KaHue MHKPODJIEMEHTOB pa3lInu4aeTcs, 4ToO
CBS3aHO C COCTaBOM MOYB, reorpadueil MECTHO-
ctu (puc. 1). Jlanuas TeppuTopus mnepuoanye-
CKH TTOJIBEP>KEHA CTOHHO-HATOHHBIM MPOIECCaM.
C MOpCKoOii BOJIOH TOCTYIAIOT 3JIEMEHTHI, €€ 3a-
rps3Hsomye. BBISIBICHO, UTO CpelHIEe KOHIICH-
Tpaluu B MOYBaX MOJABMXKHBIX (opMm KoOasbTa,
MeIY M IIMHKA HWKE, a MapTaHIla — BBIIIE Kiap-
Ka mo BuHorpamosy.

Hapymenue Oamanca MHKpPODIEMEHTOB B
oObekTax Ouocdepbl MPUBOIUT K BO3HUKHOBE-
HUIO MHOTOYHCIICHHBIX 3a00JeBaHMI HEPBHOM,
MMMYHHOM M YHJIOKPUHHON CHUCTEM 4elloBEeKa
[16-19].
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Puc. 1. ConeprxaHnne MUKpPO3JIEMEHTOB B OYBAX PaBHUHHBIX
paiionoB PecnyOnuku Jlarecran (nanusie 2012—-2014 romos)

Fig. 1. Trace element content in the soils of Dagestan’s

lowland districts (2012-2014)

Jlanuble 1m0 3a00JI€BAEMOCTH HACEJICHUS He-
BPOJIOTUYECKHMU M YHIOKPUHHBIMH MATOJIOTHSIMU
[20] nmpencraBieHsl Ha puc. 2, IO CMEPTHOCTH —
Ha puc. 3, cMm. c¢. 72. Haubonbmme mokaszare-
JU TI0 HEBPOJOTUYECKUM M HHAOKPUHHBIM 3a-
OoneBaHusiM HaOmonanuch B babGaropToBCKOM
palioHe, 4TO MBI CBSI3BIBAEM C OTHOCHUTEIBHO
O0JBIIMM CO/IEpKAaHUEM B IIOYBAX JIAHHOM Tep-
pUTOpUU MapraHiia U MEHBIIMMH KOHIICHTpa-
UsMH KoOanbTa, IMHKA U Meau. HanMenbmas
3200J1€Ba€MOCTh U3yYCHHBIMU MATOJIOTUSMHU OT-
MedeHa B KusuimoprosckoM paiione Jlarecrana,
JUTSL TIOYB KOTOPOTO, HA00OPOT, XapakTEPHO OT-
HOCHUTEJIBHO MEHBIIIee COo/lepKaHNe MapraHia u
Oonbuiee — Meax, koOaIbTa U IIUHKA.

KoppensuuonHnslii ananu3 mnokasan (cM. ma-
onuyy, c. 73) OTpULATENbHYIO CBS3b BBICOKOH
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CWJIbl KOJIMYECTBAa OOJBHBIX CpeIrd HaceJIeHUs
paBHUHHBIX paiioHOB pecnyonuku (Kuzumop-
TOBCKHUH, XacaBlOpTOBcKui, babatopToBckuii) ¢
CoJiep’)KaHUEeM B TIOYBE IIMHKA, MEIN U KOOabTa,
a TaKKe TOJOKUTEIbHYIO CBS3b BBICOKOM CHIIBI —
¢ ypoBHem wmapranna. [ns sxurenent Kuzmnsip-
CKOTO paifoHa BBISIBJIEHA TOJIBKO KOPPEJSIUs CO-
JiepKaHusl IIMHKA B MOYBaxX M 3a00JeBaeMOCTH
HaceJleHus SHIOKPUHHBIMU aHoOManusmu. Ta-
KM 00pa3oM, 4eM BBIIIE COAECpPKAHUE B MOYBAX
Maprasiia ¥ MeHbllle — KoOajabTa, MEAH, [IUHKA,
TeM OOJbIIast YacTh HACEJICHUS TO/IBEpIKEHA He-
BpPOJIOTMUECKUM U 3HJIOKPUHOJIOTUYECKUM 3a00-
JIEBAHUSM.

Taxke ObUT OOHApYX EH JOCTATOYHO BBICO-
KHH YPOBEHb KOPPEJISIHUU COACPKAHUS KOOANIbTa,
MeIH, [IMHKA, MapraHia B MOYBaX HCCIIEAYeMOi
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Fig. 2. Prevalence of neurological and endocrine pathologies among the population of Dagestan’s lowland
districts (2012-2014)
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Fig. 3. Dynamics of mortality from neurological and endocrine pathologies among the population of
Dagestan’s lowland districts (2012-2014)
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KO2®PUIUEHTbBI KOPPEJALIMNU 3ABOJJEBAEMOCTH U CMEPTHOCTH
HACEJIEHUSI PABHUHHBIX PAUOHOB PECITYBJIMKH JIATECTAH
C COAEP’ KAHUEM MUKPOSJIEMEHTOB B IIOYBE

CORRELATION COEFFICIENTS OF MORBIDITY AND MORTALITY
WITH THE CONTENT OF TRACE ELEMENTS IN THE SOIL
AMONG THE POPULATION OF DAGESTAN’S LOWLAND DISTRICTS

3adoseBaemocthb B 20122014 rogax CMepTHOCTh
MukposemenT IHAOKPUHOJIOTHYECKUMH HEBPOJIOTHYeCKHMHU or JlaHH;LX;;ﬁaO::eBaHﬂﬁ
NaToJOrusIMHU NaTOJOrHsIMU
CA 33 3IHC OHMK XOC3M 2012 2013 2014
Kobasnbr 0,75 -0,79 —0,98 —-0,98 0,87 -0,76 | —0,54 | 0,84
Menp 0,73 -0,78 —0,98 -0,99 -0,86 -0,78 | -0,52 | —0,82
uuk 0,76 0,80 —0,98 —0,98 —-0,86 -0,77 | -0,55 | 0,85
Mapranen 0,73 0,78 0,98 0,97 0,83 0,76 0,51 0,83

TEPPUTOPHH CO CMEPTHOCTBHIO HACETEHUS OT U3Y-
yaeMbIX 3a00JIeBaHU.

Oobcyxnenne. [IpoBeneHHoe wuccienoBaHUE
YCTaHOBMJIO, YTO KOJIMYECTBO OOJBHBIX H3ydae-
MbiMu maronorusimu B 2012-2014 romax cpenu
JKUTENel paBHUHHBIX pailoHOB JlarecTaHa B 1L1eJIOM
3aBHCUT OT COJEp)KaHUsS KoOasbTa, MEIH, INHKA,
Maprasia B moysax. Takum oOpa3oMm, 310pOBbe
HACEJIEHUs1 BO MHOT'OM ONPEEINIAeTCs MPUPOTHBIM
COJZIepKaHHEM MHKPORJIEMEHTOB B OKpY)Karolien
cpene.

KoppekTtuBy B obmiee 3akinrouenne BHec Kusz-
JSPCKUM paiioH, rae 3apuKCUpoBaHa TOJIBKO KOp-
pelsLus coepkaHus IMHKA B IIOYBax U 3a00J1eBa-
€MOCTH HACEJICHHSI YHIOKPHUHHBIMH aHOMAJIUAMH,
YTO CBSI3aHO, MO-BUAUMOMY, C OCOOBIM MUILIEBBIM
CTaTyCcoOM KHTeJeH palioHa (B MUTAaHUU OOJIBIIYIO
POJIb UTPAIOT MOPENPOAYKTHI, B OCHOBHOM DPBHIOA,

Cnucok JuTeparypsbl

HKpa), a TAK)KE C YaCThIM MOJATOIIICHUEM (CTOHHO-
HaroHHBIE MTPOIIECChI) TEPPUTOPUHN IPUOPEKHBIMU
BOJAMHM, YTO BJIMSET HA COIEPKAHWE M3YyYSHHBIX
MHUKpPO3JIEMEHTOB B II0YBaX paioHa.

HccnenoBanusi MOKa3bIBalOT, YTO HKOJIOT03a-
BHCHUMBIE 3a00JIEBaHMSI PACIPOCTPAHEHBI TOJIBKO Y
5-20 % Hnacenenus Jlarecrana, ocTajabHbIC aar-
TUPYIOTCS K TEOXMMHUYECKO cpenie oouranus [21].
B nameii pabote uncio 00IbHBIX 3HIEMUEH 3002
obu10 — 5,73 %; caxapHeiM muaberom — 1,72 %;
CYIIECTBEHHBIMH OOJIE3HSIMH HEPBHOU CUCTEMBI —
4,34 %. Yucno GONIBHBIX U YPOBEHb CMEPTHOCTH
HAaCeJICHNsl PaBHUHHBIX pailoHOB Jlarecrana pa-
CTYT, TI0 HAIIUM HAOIIOACHUSAM, IPOTIOPIIUOHAIb-
HO COJEP KAHUIO KOOallbTa, MeIU, LINHKA, MapraH-
11a B [10YBAX.
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CONCENTRATION OF CERTAIN TRACE ELEMENTS
IN THE SOILS OF DAGESTAN LOWLANDS
AND ITS MEDICAL AND ECOLOGICAL SIGNIFICANCE

Neurological and endocrine diseases, being widespread and producing significant impact on
people’s health as well as increasing the risk of disability of the working population (thus burdening
the state budget), remain a most important medical and economic problem today. The study aimed
to establish a link between these pathologies and the content of trace elements (cobalt, copper, zinc
and manganese) in the soils of Dagestan plains. The concentration of active forms of cobalt, copper,
zinc and manganese in the soil was established using the atomic absorption spectrophotometer model
170-70 (Hitachi, Japan) at the Biogeochemistry Laboratory of the Caspian Institute of Biological
Resources, Dagestan Federal Research Centre, Russian Academy of Sciences. To determine the
morbidity rate in the population, we turned to the data of the Ministry of Health of the Republic of
Dagestan. The study revealed that the relevant pathologies in Dagestan’s population, leading to
disability, are caused by the trace element composition of the soil. Having compared the data on the
content of cobalt, copper, zinc and manganese in the soils of the republic’s lowland districts (Kizilyurt,
Khasavyurt, Babayurt) and the prevalence of endocrine and neurological pathologies, we found a high
correlation. The number of patients was in direct proportion to the content of manganese and in inverse
proportion to the content of cobalt, copper and zinc. However, in Kizlyar District endocrine pathologies
only correlated with zinc in the soil, which, apparently, can be explained by the local diet, fish products
playing an important role, and by the fact that the territory is often flooded with coastal waters, changing
the elements’ concentration in the soil.

Keywords: trace element content in the soil, cobalt, copper, zinc, manganese, endocrine diseases,
neurological disorders, correlation coefficient.

Hoctynuia 06.05.2020

Hpunsra 09.10.2020

Received 6 May 2020

Accepted 9 October 2020

Corresponding author: Umiyat Magomedova, address: ul. Sh. Alieva 1, Makhachkala, Republic of Dagestan,
367000, Russian Federation; e-mail: m.umijat@yandex.ru

For citation: Tbnumaskhudova P.M., Kazanbieva P.D., Magomedova U.A., Abdurazakova Kh.N., Surkhaeva Z.Z.,
Ibragimova S.S. Concentration of Certain Trace Elements in the Soils of Dagestan Lowlands and Its Medical and
Ecological Significance. Journal of Medical and Biological Research,2021,vol. 9,no. 1, pp. 69—76. DOI: 10.37482/2687-
1491-2045

76


https://orcid.org/0000-0002-5952-148X
https://orcid.org/0000-0002-8236-5155
https://orcid.org/0000-0002-4939-2637
https://orcid.org/0000-0003-2560-0320
https://orcid.org/0000-0001-8160-1673
https://orcid.org/0000-0001-6695-3566

