XIMIYHUIA CKJIAJL MIHEPAJIBHUX BO/JI. POJIb OKPEMUX
KOMIIOHEHTIB JIUIAA OPTAHI3MY JIIOJWHMU.

MikpoeineMeHTH Ta iX POJib Y KMTTi JIOAUHI

AnTpornoreHHe 3a0pyJHEHHS HABKOJHUIIHBOTO CEPEAOBHUIINA 3/1€01IBIIOTO
MOB’sI3aHE 3 MIKpPOEJIEMEHTaMU 13 TPYNHU BaXKKUX METaliB, 110 CBOIMHU
HEraTUBHUMHU HACIiJKaMU JJIs 370pOB’S PI3HUX TPyH HACEJICHHs, BUKIMKAE
Cepi03HE 3aHEMTOKOEHHS.

CraluIbHICTh XIMIYHOTO CKJIAAy OpraHi3My — OJHAa 3 HaWBaXJIMBIMIUX 1
00OB’SI3KOBUX YMOB MOro HOpPMajabHOrO ()YHKIIOHYBaHHS. BIIXWIEHHS BMICTY
XIMIYHUX €JIEMEHTIB B OpraHi3Mi JIOJUHU BiJ] HOPMH MPU3BOJIUTH JO MOPYIICHHS
310poB’sl. BUsABIEHHS 1 OLIIHIOBaHHS MOPYIIEHb B OOMIHI MIKPOEJIEMEHTIB Ta iX
KOpPETryBaHHsS JalOTh 3MOTY BHUPIIIUTA TEOPETHUYHI Ta MPAKTUYHI ACTIEKTH iX
BIJIMBY Ha MOKa3HUKH 3/IOPOB’Sl HACEJICHHS Y KpaiHU.

Xoya MIKpOEJIEMEHTH MICTATbCS B OpraHi3Mi JIIOJUHU B MI3E€pHUX
KOHIIGHTpAIlsX, ajie 3a0e3leuyroTh Mepedir HaBaXJIMBIMX O10XIMIYHHX
peakiliii, y pe3yJdbTaTi SKUX BUAUBIETCA €HEpris Ui MiATPUMaHHS
KUTTEIISUIBHOCTI, BIOYBA€THCS MOJUI Ta PICT KIITHUH, 3a0e3MeuyeThbesi OallaHC
BHYTPILIHBOTO CEPEIOBUIIA OpraHi3My TOLIO.

HaBeneMo KOPOTKY XapaKTEPUCTUKY MIKPOEJIEMEHTIB.

3aJgizo. [lomupenuii y npupoji eJIeMEHT, BMICT SIKOTO B OpraHi3mi JIFOJMHU
CTaHOBUTH Oym3bko 4,25 1. 57% ycboro 3amiza B OpraHi3Mi MICTHUThCS B
reMorsjo0iHi kpoBi, 23% — y TkaHuHax 1 ¢epmeHTax TKaHuH, pemrta 20%
JIETIOHYETHCS B TEUIHIII, CEJIe31HIl, KICTKOBOMY MO3KY. XapuOBUN PaIlioH JIFOIUHU
B CEpeIHbOMY Ma€ MICTUTH He MeHIie 20 Mr 3aii3a, 1is BariTHux — 30 mr. 3anizo
€ JXKUTTEBO HEOOXITHUM €JIEMEHTOM JJIsl OpraHi3my.

Y pa3i oTpyeHHS 3ami30M BHHHKae OJIOBOTA, Jiapesi, 3HIKYEThCS
apTepiayibHUN THUCK, HACTYyMAaE Mapaiid [eHTPaIbHOT HEPBOBOI CUCTEMU, 3alajICHHS
Hupok. [Ipu HecTaui 3aimi3a B opraHizMi po3BUBAETHCS 3a1130/1e(IUTHA AaHEMISL.

Hanmipauii BMICT 3aii3a B OpraHi3aMi MOKe MPU3BECTH A0 ACHILUTY MIIL,

XpOMY 1 KaJbI[i10, a TAKOXK /10 HAJJTUIIKY KOOAJIbTY.



3ami3o — OOUMH 3 OCHOBHHMX €JIEMEHTIB MPUPOAHOI BOAM, Y SIKIA #oro
KOHIIEHTpALlis KouBaeThest Bixg 0,5 10 50 mr/mm’. IHimi mkepena 3amiza B IHTH
BOJl — II€ 3ali30BMICHI KOAaryJsHTH (BUKOPHUCTOBYIOThCS Yy Mpoliecax
BOJIOMIATOTOBKH) Ta 3aJ1i30, IO MPOHUKAE Y BOJY 3 AUISHOK KOpO3ii CTaNeBHX 1
YaBYHHUX BOJOTPOBIIHUX TPYO.

[TixBumeHu BMICT 3ajli3a y BOJI1 Haja€ il 1pKaBHUM KOJIIP 1 IPUCMaK METaly,
o poOWTH BOAY HEMPHUAATHOIO OO0 BKuBaHHA. [loCTiiiHE BXKWMBaHHS BOIU 3
MIABUILEHUM BMICTOM 3amiza — Ouiplre 0,4-1 MI/KT MacH Tijla B AE€Hb MOXKE
IPUBECTU 1O PO3BUTKY T'€MOXPOMATO3y, TOOTO BIJKJIAJAHHIO CIOJYK 3ai3a B
opraHax 1 TKaHUHax.

Binomo, 1110 gy»e BUCOKI 103U 3aJ1i3a y BOJII MOXKYTh OyTH CMEPTEIbHUMH. 3a
nanumu BOO3 cmeprenbHa 103a 3aii3a, NPUWHATOIO YCEPEAUHY, CTAHOBUTH BiJl
40 mo 250 wmr/kr macu Ttina. [Ipu 1bOMy pPO3BUBAETHCS TeMOpPAriyHUNA HEKPO3
(py¥iHyBaHHS) IIJISTHOK CIIM3yBaToi OOOJOHKM IITyHKA. be3meyna mo6oBa mo3a
3amiza 3a pexomenpganisiMu ExcneprHoro Komitery BOO3 3 xapuoBux n00aBok
craHoBuTh 0,8 Mr/kr macu Tina. Buxomsuu 13 miei no3um Oyna pospaxoBana 11K
3aj13a B NUTHIA Boal — 0,3 Mr/z[M3.

Minb. B opranism JoAuHU MiJib HAAXOAUTH MEPEBAKHO 3 BOJOIO Ta 1XKEIO.
OnTuManbHa IHTCHCUBHICTh HAAXO/KEHHS MiJl B OpraHi3M CTaHOBUTH 2-3
Mr/nody. Jediuur wMigl B OpraHi3Mi  pO3BUBAETHCS 32 HEAOCTATHHOTO
HAJIXO/DKEHHS 11boro enemeHTa (1 Mr/moly i1 MeHIie), mopir TOKCUYHOCTI Mifl s
moauHu cTaHOBUTH 200 Mr/m00y, TOkCcuyHa g03a — moHag 250 mr.

Minp 37aTHa TPOHUKATH B YC1 KIITUHU, TKAHUHU Ta OpraHd. MakcuMmalnbHa
KOHIIGHTpAIlisl Mifl B TIEUiHIll, HUPKaX, MO3KY, KpOBi, TpOTe ii MOKHA BUSBUTH 1 B
IHIIMX OpraHax Ta TKaHWHaX.

Hecraua migi B oprani3mi JIIOAWHH MPU3BOJIUTE 10 XBOPOOH, CUMIITOMHU SIKOT
— OunizicTh, mepiopOiTanpbHU abo mpeTudianbHUN HAOPSK, YIMOBUIBHEHHS POCTY,
aQHOPEKCIs 10 TBEPJO1 1K1, HU3bKUM BMICT MiJl ¥ 3aji3a y CUpOBaTIli KpoBi. [Hia
rpyna BUMNAJAKIB UIIOCTPYE CHHIPOM, O3HAKAMHU SIKOTO € HEUTPOIEHid, XpOHIYHA

Jiapes, 10 CYNPOBOKYEThCS PI3KUM 3MEHIIEHHSIM KOHIGHTpalii Mifl y



CHPOBATIIl KPOBI, @ TAKOXX 3HMKEHHSM BMICTY B KpOBI LiepyJormiazMiny. CuHIpoOM
Menkeca (xBopoOa KydepsiBOTO BOJIOCCS) Y HEMOBJIST TOB’SI3aHUN 13 TCHETHYHO
3yMOBJICHUM Je(EKTOM BCMOKTYBaHHS Miji. XapaKTepHUMH O3HaKaMHU HOTro €
Iporpecyroda po3ymMOBa BIACTaJiCTh, MOPYLICHHS KepaTHHI3allii BojoccH,
rinoTepMmis, 3HMKEHHS KOHIICHTpAIlli MiJll Y CUPOBATIIl KpOBi, pyHHYBaHHS KIHIIIB
JIOBIUX TPyOYaCTUX KICTOK, JICTGHEPATUBHI 3MIHU €JTACTUHY aOPTH.

Mines BXOOWTH 1O CKJIaAy OararbOX BITaMiHIB, TOPMOHIB, (EpPMEHTIB,
JTUXaJIBHUX MITMEHTIB, Oepe y4yacTh y mpoliecax OOMiHY PEUYOBHH, Y TKAHUHHOMY
JMXaHHI TOIIO; MAa€ BEJMKE 3HAYCHHS IS MIATPUMAHHS HOPMAaJbHOI CTPYKTYypH
KICTOK, XpSIIiB, CyX0XHIb (KOJAreH), €JaCTUYHOCTI CTIHOK KPOBOHOCHUX CY[IUH,
JIETEHEBUX aJIbBEOJI, MIKIPHU (eTacTuH). BXoauTh 10 ckiamy MieJiHOBUX O0OJIOHOK
HEPBOBUX BOJIOKOH. BriMBae Ha BYIJI€BOJHUNM OOMIH — MPHUCKOPIOE MPOIECU
OKHCHEHHS TJIIOKO3M, rajibMy€ pO3Maj IJIIKOTeHy B MeyiHul. BxonuTe 10 ckiany
0aratb0X HaWBAKIUBIIIKX (PEPMEHTIB, TAKMX K IUTOXPOMOKCHA3a, TUPO3UHA3A,
ackopOiHa3a Tomo. MiCTUTBCS B CUCTEMI aHTUOKCHUJIAHTHOTO 3aXUCTy OPraHi3My,
OCKBUIBKH € KO(hakToOpoMm (EepMEHTY CYMEPOKCHUINCMYTa3H, 10 Oepe y4acTh y
HeWTpamizaiii BUIBHUX paaukaiiB KucHio. Lleil GiloeeMeHT MiABUIY€E CTIMKICTh
Opra”iaMy 10 JedkuxX 1H(EKI[H, 3B’a3y€ MIKPOOHI TOKCHMHH 1 TIOCHIIIOE IO
aHTUO10TUKIB. MiJlb YMHHUTH BUPAXKEHY MPOTU3AMAIBHY 110, OCIA0IIOE TPOSIBU
ayTOIMyHHUX 3aXBOPIOBaHb (PEBMATOIAHUI apTPUT), CIIPUSE 3aCBOEHHIO 3ai3a.

Y pi3HI mepiogu SKUTTS JIOAWHU PIBEHb MIiJl B OpraHizaMi abo pi3Ko
NiJBUIY€EThCS (I Yac BariTHOCT1), a00 pI3KO 3HIKYEThCS (TSDKKI 1H(EKIII,
OHKOJIOT14HI 3aXBOpIOBaHHs). Jy>ke HU3bKa KOHIIEHTpALllsl MiJll B CHPOBATIl KPOBI
MOKe OyTH OJIHI€I0 3 MPUYUH PO3BUTKY aTePOCKIIEPO3Y.

PiBeHps Mifl y MpUpOAHINA BOAL TOCUTh HU3bKUH, ajle BUKOPUCTAHHSA MiJl Y
CKJIQJIOBUX BOJIOIIPOBOJIY MOKE 3HAYHO MiJABUIIYBATH i KOHIICHTPAIlIO B MUTHIN
Boxi. Konuentparist Mizi 6ibime 3 Mr/aM°® MoXke CHPHIMHHTH TOCTPE OPYIICHHS
GyHKLIT TUTYHKOBO-KHUILIKOBOT'O TPAKTY — HYIOTY, OJIFOBOTY, MOHOC. Y JIIOJIEH, 1110
NEPEHECTN 3aXBOPIOBAHHS IMEYIHKH, HANPUKIAJA BIPYCHMH TeMaTuUT, OOMIH MiJl

MOPYIIEHUH 1 ii JOBroyacHe CIIOKHMBAHHS 3 BOJOK) MOXKE CIPUITH PO3BUTKY



1upo3y mnediHkd. OcoOJMBO YyTIMBI O MIABUIICHOI KOHIIEHTpAIll Miai Y BOII
TPYyAHI JITH HA IITYYHOMY BHUTOJOBYBaHHI. Y HHX II€ B JUTSIUYOMY Billl IpU
B)KMBAaHHI Takoi BOJAM MOXKE PO3BHUTHCS IUpo3 NediHkd. besneuna goOoBa mgo3a
Mizi 3a pekomeraamisimu Exkcieptaoro Komitety BOO3 (BcecBiTHroi Opranizarii
Oxoponu 370poB's) 3 XapyoBUX J100aBOK cTaHOBUTH 0,5 MI/Kr Macu Tija.
Buxoasuu 13 1mi€i g03u Oyja po3paxoBaHa TpaHUYHO JIONMYCTHUMa KOHIEHTpAIlis
Mii B OuTHIN Bodi — 1-2 Mr/mve.

Hunk. OnTumanbHa 1HTEHCUBHICTDh HAJIXO/DKEHHS IMHKY B opranism — 10-15
Mr/a00y. JdedinuT HUHKY pO3BUBAETHCA 3a HEAOCTATHBOI'O HAJIXOKEHHS LbOTO
eneMeHTa B opraHiaMm (1 mMr/mo0y 1 MmeHIie), mopir TOKCHYHOCTI CTaHOBUTH 600
Mr/no0y. JloboBa norpeda JIOJUHU B IIMHKY KOJMBAETHCS 3aJIEKHO BiJ BIKY, IIPO-
decii, ctaTi, $1310JI0T1YHOTO CTaHy (BariTHICTh, M0JIOTH) Bix 1,25 1o 5,45 MKT.

JIns Kpaioro 3acBO€HHS IIMHKY OpPraHi3MOM HEoOxiaHI BiTaMiHM A 1 Beg.
3aCBOEHHIO IMHKY 3aBa)alOTh Mijb, MapraHeilb, 3ajli30, Kaiblllid (Y BEIUKUX
no3ax). Kanmiil 31aTHUM BUTICHSTH [IUHK 13 TKAHUH OPTaHI3MY.

B oprawi3mi gopocioi moauan Mictutbest 1,5-3,0 r nuHKy. Moro BUsBiIeHO B
yCiX opraHax 1 TKaHWHax, aje HalOIpIIa HWOro KUIBKICTh Yy MEepeaMIXypoBId
3aJ1031, CIIepMi, IIKipi, BOJIOCCI, M’ SI30B1i TKaHWHI, KIIITHHAX KPOBI.

[Muuk HEOOXiMHMI 1T HOPMAJIBHOTO Tiepeliry OioxiMiyHuX mporieciB. Llei
€JIEMEHT MOTPIOHUN AJI1 CUHTE3Y OUIKIB, 30KpeMa KoJiareHy, (hopMyBaHHS KICTOK.
[Muuk Gepe ydacTh y mporecax moaury i gudepeHIitoBaHHs KIITUH, popMyBaHHI
T-KIITUHHOTO 1MYHITETY, (DYHKI[IOHYBaHHI JAeCATKIB (epMmeHTiB. Bin Bimirpae
HaWBaXUIMBIIIY POJIb y TMpollecax pereHepariii Mmkipu, pocTy BOJIOCCS 1 HITTIB,
cekpelii canbHUX 3ay103. Crpuse BCMOKTYBaHHIO BiTaMiHy E 1 miarpumanHIo
HOPMAJIbHO1 KOHIIEHTpallii [[bOTO BiTaMiHy B KpoBi. BaxxiuBy poiib Biairpae B
nepepoOIll OpraHi3aMOM  ajJKOTOJI0, TOMY HEJOCTAaTHICTh IMHKY MOXE
MIJBUIIYBATH CXWIBHICTh JO aJKOroJjii3My (0COOJIMBO y MAiTEH 1 MIJUTITKIB).

BxoauTk 10 ckianay iHCYIIHY, HU3KH (ePMEHTIB, Oepe y4acTh y KPOBOTBOPEHHI.



[{uuk HEOOXiMHUHN ISl MIATPUMAHHS HOPMAJbHOTO CTaHy ILIKIpH, BOJOCCS 1
HITTIB, 3aTO€HHS paH, OCKUIbKM Oepe y4yacThb y cuHTe3l OulkiB. Bin 3MilHIOE
IMyHHY CUCTEMY OpraHi3My, CIIpHsi€ BUAAICHHIO 3 OpraHi3My J10KCUY BYTJICIIIO.

[laTonmoriyHi CTaHU y JIOJWHU, SIKI € HACIIIKOM HecTauyl IIMHKY B pallioHi,
BUSBJISIIOTGCS B YIOBUIBHEHHI POCTYy Ta CTaT€BOMY 1H(AHTUII3MI IiJJIITKIB,
CIIOBUILHEHH1 3arO€HHSI paH TOIIIO.

TokcHYHICTH LIMHKY HE3HAYHA MOPIBHSIHO 3 TOKCHYHICTIO 1HIIMX €JIEMEHTIB.
KitiHiuHI CIIOCTEpEeXKEeHHSI 32 XBOPHUMH, SIKI BXKMBAJIM IIMHK JUIS 3aTO€HHS paH,
HIATBEPAIIN, IO CIIOKUBaHHS 01M3bK0 200 MI IMHKY (Y pO3paxyHKY Ha €JIEMEHT)
IPOTSATOM TPUBAJIOTO YaCy HE BUKIMKAE TOKCHYHOTO €EKTYy.

IIMHK MiCTHTBCS Y BOJI y BUIVIAAI COJIeH i OpraHiuHmxX croiyk. Moro BMicT y
npupo it Boi He nepesuye 0,05 Mr/aM°, ate B MUTHIH BOJi HOro KOHIEHTpAIi]
MOXYTh OyTH BHIIE 3a paxyHOK HAIXOJKEHHS 3 BOJIONPOBIAHUX TPYO.
MakcumanbHO NpUITycTUMa J000Ba /1032 IIMHKY CTAHOBUTH | MI/KT Macu Tiia.
Bucoxuii BMICT cojieli IUHKY B TUTHIM BOJII MOK€ BUKJIUKATH OTPYEHHS.

Tak, onHokpatHe BxkuBaHHs 500 MT UHKY CyJIb(})aTy BUKIMKAE JIUXOMAHKY,
HYJIOTYy, OJIIOBOTY, 00JIl B IUIYHKY, MOHOC Yepe3 12-13 roauH miciig BKUBaHHS;
mojiecHHe BkuBaHHS 440 Mr cosiell NIIMHKY CIPUYUHSE YTBOPEHHS €po3ii Ha
cim3oBid nutyHka, 80-150 Mr comeil HMUHKY CHOpUYMHSE TIABUIICHHS (pakiiii
X0JIECTEPUHY KPOBI1 Yepe3 KiJIbKa TUXKHIB.

BcranoBneHo, 1o piBeHb COJIEM IIMHKY B MHUTHIA BOAl Oijibine 3 Mr/am°
pOOUTH 1i HEMPUIATHOIO 10 BXKUBAHHSI.

Mapraneus. Cepeaabogo00oBa norpeda JOAWHU B Mapraii — 2,5-5,0 wr.
biozacBoroBaHiCTh HOT0 HEBHCOKa — BChOTO 3-5 %. OnTuMmaiibHa 1HTCHCUBHICTH
HAJIXOJPKCHHSI MapraHillo B opraHizMm — 3-5 Mr/go0y; piBeHb, 110 MPU3BOIUTH 0
nedinuTy, 1 Topir TOKCUYHOCTI OIIHIOITH BiANMOBIAHO B 1 1 40 Mr/mo0y. Tokcuuna
71032 I[LOTO eJIeMeHTa 1t Jiroauau — 40 Mr/100y.

BcMokTyeThest B opranizMi y TOHKIN KA. Y MIJBUIIEHUX KITBKOCTSIX HOTO
BUSIBJICHO B TMEYIHII, TpyO4yacTHX KICTKaX, HIALUTYHKOBIA 3aji03i, HHpKaXx.

BI/IBO,Z[I/ITBC}I MapraHeub ICPCeBaXHO 3 KaJIOM, IIOTOM, CCUCIO.



['ocTpumu nposiBaMH HECTayi MapraHilio B OpraHi3Mi JJabOpaTOPHUX TBAPUH €
MOPYLIEHHS POCTY, MOpYyIIEHHS ab0 NPUTHIYEHHS PENpOAYKTUBHOI (YHKIII,
aHoMalibHe (POpMYyBaHHS CKeJieTa, HEPBOB1 pO3JIAIH.

Edext TokCcHYHOCTI 7151 TIOJMHM, SIKa CIOXKUBAE MIABUIICHY KUIBKICTh I[HOTO
eJIeMEHTa, HE BUSIBJICHO; 116 BUIAE€THCS HEHMOBIPHUM, OKPIM BUIAAKIB CHUIBHOTO
MIPOMUCJIOBOTO 3a0pyIHEHHS JOBKULISA. XPOHIYHE OTPYEHHS 3a(piKCOBAHO TIIBKH Y
HIaXTapiB, SKI TPUBAIMNA Yac MpaIfoBald 3 MapraHiueBuMu pyaamu. Llel enemeHt
NOTpaIuIAB B OpraHi3M TMEpPEeBaXXHO Yy BUIVIAAlI YAacCTOYOK OKCHUIY 4epes
pecnipaTopH1 HUIAXH, @ TAKOX Yepe3 HUTYHKOBO-KUIIIKOBUH TPAKT 13 3a0pyAHEHOTO
NoBKULIA. Jlereni, MMOBIPHO, CIYTyIOTh «JIE€MO», 3BIIKH BIH O€3MepepBHO
BCMOKTYETHCS B KpoB. Y YUuii 1151 XxBopoOa BijloMa SIK «MapraHiieBe 00XKeBULIS 1
XapaKTEPU3y€EThCS IPaTIBIUBICTIO, YTPYAHEHHSIMUA XOJb0M, aHOMAaJIbHOKO XOJOI0,
MOPYIICHHSIM MOBH, OJyKalOUMMHU OOJISMHU, acTeHI€0. TsDKKI MCUXIYHI CUMIITOMU
BUSIBJISIIOTBCA TAKOXK MPHU MHU30GPEHIl 1 MPU3BOIATH JO HEBPOJIOTIYHUX PO3JAIIB,
noAiOHUX 0 TPEMTIMBOrO mapamvyy abo xBopoOu IlapkiHcoHa, TOMy JOJMHA
MOCTIMHO € THBAJIJIOM.

BMicT MapraHimio y mOpicHEX mnpupomHMx Bomax — 0,0002-110 mr/mm’.
PexomennoBana I'JIK mapranito aist nutaux Bog — 0,1 MF/I[MS.

Xpom. B opranizmi JHOIUHA MICTUTBCS OJIM3bKO 6 MT IIbOI'O MIKPOCJIEMEHTA.
Cnosyku XpoMy B OpraHi3M JIFOJAUHU HAIXOISTh 3 1KEH0, BOJOIO 1 MOBITPsM. Bix
BCMOKTY€THCSI MIEPEBAXKHO B MOPOXKHIM KUIIIl, HE3aCBOEHUIM XPOM BHUBOIUTHCS 3
KaJIoM. Y TKaHWHAX OpraHiB MOro BMICT Yy AECSATKH pa3iB BUILUNA, HIXK Y KpOBI.
HaiiGinpma kuibkicTh XxpoMy B medidmi (0,2 Mkr/kr) 1 Hupkax (0,6 MKI/Kr),
KHIIKOBUKY, IMUTOMOMIOHIN 3a71031, XPAIIOBIN 1 KICTKOBIM TKaHWHAX, JIETEHAX (3a
HAJXO/DKEHHS CIOJYK XpOMYy 3 TOBITpsM). 3aCBOEHHH XpPOM BHBOJIUTHCS 3
OpraHi3My TMEpPEeBaXKHO Yepe3 HHUPKH, MEHIIOI MIPOI0 — dYepe3 JIETeHi, MIKIpY 1
KUIIKOBUK (651136K0 19%).

Jlroncekuit  opranizsm  notpedye  50-200 mkr xpomy Ha  J00Y.
bio3acBoroBaHICTh HOTO 3 HEOPTaHIYHUX CIOJIYK Y HUTYHKOBO-KUIIIKOBOMY TPaKTI

HeBucoka (0,5-1,0 %), npore BoHa 30u1bIIyeThCS 10 20-25 % npu HAIAXOMKEHHI



XpOMYy Y BUIJISAAI KOMIUIEKCHHX CHONYK (IKOJIIHATH, achapariHaTH).
[[TecTuBaNieHTHHUIA XpOM 3aCBOIOETHCS B 3-5 pasiB Kparie, HiK TPUBAJCHTHUH. Y
nereHsx ocigae 10 70 % xpomy.

Jebinur XpoMy B OpraHi3Mi pO3BHUBAETHCS 3a HEJOCTATHHOTO  HMOTO
HagxomkeHHs (10 20 wmkr/moOy). Ilopir TokcuuHOCTI Xpomy — 5 Mr/mo0y,
TOKCHYHA J103a 11 doauau — 200 mr, neranpHa — 3,0 T.

XpoM — KUTTEBO BAXKIUBUN MIKPOETIEMEHT, SIKUW € MOCTIMHOIO CKJIaJ0BOIO
YaCTUHOIO KIIITHH YCiX OprafiB 1 TKaHWH. BiH Oepe y4acTh y peryssiii CHHTE3y
XKUpIB, OOMIHY BYIJIEBOJIB, CHpHUS€E TEPETBOPEHHIO HAAMIPHOI KUIBKOCTI
BYTJICBOJIIB Ha KUPH;, BXOAWTH 10 CKJIaay HU3BKOMOJEKYJSIPHOTO OpPTaHIYHOTO
KOMILIEKCY — (haKTopa TOJEPAHTHOCTI JI0 TIIOKO3H, 10 3abe3mnedye MmiaTpUMaHHs
HOPMAJIBHOTO PI1BHS TJIFOKO3HM B KPOBI1; pa30M 3 IHCYJIIHOM JII€ SIK PEryJIIOBAIIBHUK
pIBHS IIyKpYy B KpOBi, 3a0e3mnedye HOpPMaJIbHY AaKTHUBHICTh 1HCYIIHY; CIpHSIE
CTPYKTYpPHIH IIJTICHOCTI MOJIEKYJT HYKJICTHOBUX KHCIIOT; O€pe y4acTh y PeryJisiii
poOoTu cepueBoro M’siza 1 (YHKLUIOHYBaHHI KPOBOHOCHUX CYJIUH; CIIpUSE
BUBEJICHHIO 3 OpTaHi3My TOKCHHIB, COJIEH BaXKUX METaNIIB, palOHYKIIIIIB.

Xo4a XpoOM € IKUTTEBO BAXKIWUBHM €JIEMEHTOM, 3a HAJJIMIIKOBOTO
HAJIXOJDKCHHS B OpraHi3M BiH CTa€ HeOe3rneuyHuM TOKCUKaHToM. [llectuBaneHTHUM
xpom — kanueporeH I kinacy nHeoesneku. [licas tpusanoro (15-20 pokiB) KOHTAKTy
3 MiJBUILEHUMHU KOHIICHTpPAIlIIMU XPOMATiB (Cr®") moguna MoKe 3aXBOPITU Ha
pax JIETeHiB.

BmicT XpoMy B TpIiCHHX mpHpomHHX Bomax — 0,0005-0,18 wmr/mm’.
PexomennoBana I'JIK xpomy mist nutaux Bog — 0,05 MF/)1M3.

Cenen. OnTuManbHa IHTEHCUBHICTh HAJXO/KEHHS CelieHy B oprasizm — 20-
70 MKr/no0y. Woro nedIiuT B OpraHi3Mi PO3BHBAETHCS 3a HAIXOJKCHHS S
MKT/100y 1 MEHIIIe, OPIT TOKCUYHOCTI — 5 Mr/mo0y. Tokcuuna m103a 11t JIFOANHY —
5 mr. JIo6oBa notpebda opranizmy moaunu B ceneri — 20-100 mxr.

CeneH BCMOKTYEThCSI B JAMCTAIIbHOMY BIAJUII TOHKOI KHUIIKH, /1€ 3 HOTO

PO3YMHHUX CIOJYK YTBOPIOIOTHCS CIIOYKH CEJIEHY 3 METIOHIHOM 1 IHUCTETHOM.



HakonuuyeTbcst ceneH Hacammepel] y HUpKax, MEYiHIl, KICTKOBOMY MO3KY,
CepIIeBOMY M 131, IMANUTYHKOBIH 3aJ1031, JISTEHSX, IIKIPi Ta BOJIOCCI.

B oprani3mi celeH CTHMYIIOE Hpolecd oOMiHy pedoBuH. MOro BaXIHBOIO
OloXiMI4HOIO  (YHKIIEI0O € y4acTb y ToOyAoBi ©  (YHKIIIOHyBaHHI
[IIyTaTIOHNEPOKCUIa3H, TIIIUHpenAykTa3u 1 muroxpomy C — OCHOBHHX
AHTUOKCUJAHTHUX CIIONYK.

TokcuyHy Hif0 ceneHy MOB’SI3YIOTh 3 HOTO 3aTHICTIO 3aMIlTyBaTH B OOKOBHX
MOJIEKYJIaX CIPKY 3 YTBOPEHHSAM CEJI€HOBMICHUX aMIHOKUCJIOT, IO MPU3BOAUTH 10
NOPYIIEHHS  OKHWCHO-BIJHOBHUX TpoLEeciB B  opraHi3mi. B pe3ynbraTti
HAKOIUYYIOTHCSA HEJOOKUCHEH1 TPOAYKTH OOMIHY (30KpeMa MOJIOYHA KUCIIOTA).

Cenen Oepe ywacTh sk y mepiniit $aszi OioximigHOi ajganTaiii (OKHCHEHHS
Yy>KOPIIHUX PEYOBHH 3 YTBOPEHHSM OPraHIYHMX OKCHJIB 1 MEPOKCHUIB), TaK 1 B
JIpyTrid (3B’sI3yBaHHS 1 BHBEJEHHS aKTHBHUX MeETaOoJiTiB). BiH € OCHOBHUM
KOMIIOHEHTOM (PEepMEHTY NEpOKCHUIA3U TIyTaTIOHY, KM 3aXUIa€ OpPraHi3M Bij
HIKIJJIMBUX PEYOBUH, 1110 YTBOPIOIOTHCS IIPH PO3IaJli TOKCUHIB.

CeneH — aHTaroHICT PTYTI W apceHy, 3/aTHUN 3aXHCTUTH OPraHi3M BiJ
KaJMil0, CBUHIIIO, Tajilo, Oepe ydacTb 1 B 1HIIUX (opMax aHTHOKCHUIAHTHOTO
3axucty. lleli MikpoeJeMeHT BUKOHYE YHWCJICHH1 3axUCcHI (QyHKIII B OpraHi3wmi,
3MIIHIOE IMYHHUH 3aXUCT, CIPUSE 30UTBIICHHIO TPUBAJIOCTI KUTTH.

CeneH XxapaKTepHU3yeTbCsl JIIKYBAIBHUM €(EKTOM MpHU KapAlomarisx pi3HOi
€TI0JIOT1i, TenmaTuTax, MaHKPEaTHTi, 3aXBOPIOBAHHAX IIKIpHU, Byxa, ropjia, Hoca.
3aranpHOBIIOMAa pOJIb CeJeHy y MNpoQUIakTUlll W JIKYBaHHI 3JIOSKICHUX
HOBOYTBOPEHb.

3a HEeJOCTaTHBbOI KIJIBKOCTI CEJIeHY B OpraHi3mi MOPYIIYETbCS LLIICHICTh
KIITUHHUX MeMOpaH, 3HAYHO 3HUXKYETHCS AaKTHUBHICTh 3TPYNOBAaHMX Ha HHUX
(bepMeHTiB, ycepeIrHl KIITUH HaKOMUYIYEThCS KaJbL1H, MOPYIIYETbCS METa00I113M
aMIHOKHUCIIOT 1 KETOHOBHUX KHCIIOT.

[caye xopesnsiis MK AepIIUTOM CEJICHY 1 MyXJIMHHUMH 3aXBOPIOBAHHSIMH,

TaKUMHU SK PaK LIIyHKA, IPOCTATH, TOBCTOI KUILKH, MOJIOYHOI 3AJI03H.



Hagnumok ceneny crnpuuunnsie «xBopoOy Kerrana» (3a Ha3BOrO MpOBIHINT Ha
MiBHIYHOMY CXOJ[1 KpaiHH), JUIsl sIKO1 XapaKTepHi AUCTpOo(diuHi 3MIHM B MiOKap/ii Ta
PO3BUTOK CEpIIEBOI HEIOCTAaTHOCTI. Y TBapWH, SKI HEIOOTPUMYIOTH CEJIEH,
PO3BUBAETHCS «O17I0M’5130Ba XBOp0Oay, 1110 CYIIPOBOHKYETHCS AUCTPOPIEr0 M S31B,
HEKPO30M MEYIHKH, 1ePIIUTOM O1IKa.

HanMmipHe HaaxXo/pKeHHS CeJeHy B OpraHi3M  JIIOJUHU  CIIPUYMHSIE
3aXBOPIOBAHHS — CEJICHOTOKCHKO3, SIKE BUSBISETHCS Y BUTIIAII TaK 3BAHOI «ITyKHOI
XBOpOOM». Y KHUTalChKiiM TpoBiHIT XyOel 3adikcoBaHO BHUIAJIKH OTPYEHHS
CEJICHOM, 110 HAJXOUTh 13 TOBKULIS B OPraHi3M y KUIbKOCTI 3-7 Mr/100y.

V nuTHIN BOJI CEJIEH 3BHYAMHO MICTUTHCS B 1031 0im3pko 0,01 MF/I[M3. ITpu
OJIHOKPATHOMY HAJIXOJIPKEHHI1 B OPTaHI3M BEJIUKOI 103U CEJICHY BUHHKAIOTh O3HAKU
TOCTPOr0 OTPYEHHS — OJIOBOTA, MOHOC, OUIb y >KUBOTI, O3HOO, TPEMTIHHS W
OHIMIHHS KiHIIBOK. IToCTiifHE B)XMBaHHS MIJIBHMINCHUX J03 CEJIEHY MPUBOJIUTH IO
PO3BUTKY 3aXBOPIOBAHHS — CEJICHO3Y, SKE€ MPOSBISEThCA (PYHKI[IOHATBHUMHU
po3nagaMyd B PoOOTI TPABHOTO TPaKTy, 3HEOAPBJIEHHSAM 1 BUMaJaHHSM BOJIOCCH,
JAMKICTIO HITTIB, IGPMATUTOM, KapiecoM 3y0iB. 3MIHM Ha IIKIpi, y HITTIX 1 BOJIOCCI
TPOSIBIAIOTECS TPH BMICTi cereny y Boai 0,66 mr/am°. PekoMeHToBaHHMiT BMicT
ceneny y muTHiit Boxi — 0,01 mr/mm’,

Mouaioaen. 3a 100y B opraHizM A0POCIIOl JIOAUHU MOXe moTpanuTa 75-250
MKT MOJIiOfieHy. Bijbliie mosoBUHU MOJTIOIEHY BCMOKTYETHCS B KPOB, OJM3bKO 80
% w™momi0aeHy, 10 HAAIMIIOB y KpOB, 3B'A3y€Tbcs 3 Olakamu (TEepeminiio 3
aTbOYMIHOM) 1 TPAHCIIOPTYETHCS IO BChOMY OpTaHizMy. Moi6ieH HaKOTTUIY€EThCS
B MEYIHIl, Y KPOBI PO3MOAUIAETHCS PIBHOMIPHO MK (OPMEHMMH €JIEMEHTAMH 1
wia3mMor0. Po3unHHI CHONyKM MOJOIEeHYy BHUBOIATHCA 13 OpraHi3My 3 ceuero 1
KaJIOM.

TokcuyHa 103a IS JIOOUHA — 5 MT, JieTajibHa — 50 Mmr.

MomiGneH BXOAUTh 10 HHU3KA (EPMEHTIB, $SKi BUKOHYIOTh BaKIIMBI
di3ionoriuHl  QyHKINI, 30KpeMa pPEryjaloTh OOMIH CEYOBOi  KHCIIOTH.
HenocraTHicTh MOJIOEHY B OpraHi3mi CympOBOKYETbCS 3MEHIICHHSAM BMICTY B

TKaHWHAX KCAaHTUHOKCHIa3H. Tiomoii0aaT aMoHit0 (pO3YMHHA Cllb MOJIOACHY) €



aHTAroHICTOM MiJl ¥ mopymye ii yTuii3aiio B opraHizMi. Bimomo, mo mMomidaeH
BiJIITpa€e BaXXJIMBY POJIb y MPoOILIeCi BKIIOUYEHHS (PTOpy B 3yOHY emalib, y CTUMYJISIT
reMoIoesy.

Y jdeskux palloHax CBITYy CIOCTEpITalOThCS EHAEMIUHI 3aXBOPIOBaHHS,
MOB’s13aHl 31 CTyIEHEeM 3a0e3MeUeHOCTI HaceleHHs MoiidaeHoM. Hampukian,
3pOCTaHHS 3aXBOPIOBAHOCTI Ha pakK CTpaBoxoqy B mpoBiHIll XeHanb (Kwuraii),
Tpancekeit (ITAP).

HanMmipna kinbkicTh MoOMOAEHY B oOpraHi3Mi Moke OyTH HaCIHiJIKOM
NepeBUIlCHHsT Oe3neyHoro piBHS Horo HaaxomkeHHs (0,5 wr/mo0y). Ilpu
n000BOMY crioxkuBaHHI moumiOneny Big 0,5 mo 10 Mr cmoctepiraloThCs JIMIIE
MOMIPHO BHpa)ke€H1 O10XiMIYHI 3MIHH, 11O ICTOTHO HE BIUIMBAIOTH HA 3J0POB’S
moauuu. [lpu cnoxuBaHHI MoJiOaeHy B mexax 10-15 Mr/noOy BHSBISIOTHCA
KIHIYHI CUMNTOMM iHTOKcuKarii. Ilpum mo31 mMomioaeny moHam 15 Mr/moly
M1JBUIIYETHCSI aKTUBHICTh KCAHTHMHOKCHJIa3U, HAKOIMYYETHhCS CEUOBA KHUCIIOTA,
30UTbIIYEThCA PU3MK BHUHMKHEHHA mojmarpu (B 0cCi0, $KI KOHTaKTYIOTh 13
MOJTIO/IeHOM Y BUPOOHUYMX yMOBax). [Ipu XpoHiuHii MOJIOI€HOBIM 1HTOKCUKAITIT
pPO3BUBAIOTHCA HecHeU(pIYHI CHUMITOMH, IO BHUSABISIIOTECA Y MOJPA3HEHHI
CIIM30BUX OOOJIOHOK, IMHEBMOKOHI031, 3MeHIeHHI Macu Tita. [Ipu HaamipHOMY
BMICT1 MOJTIOJIEHY B IPYHTI CIIOCTEPITa€ThCs €HACMIYHE 3aXBOPIOBAHHS HACEJICHHS
(MonibieHoBa mojarpa).

BumicT MoniGaeHy B muTHIl Boxi 3BH4aiino He mepeuinye 0,01Mr/am°, ane B
MICHSIX pO3TalllyBaHHS pyA, OaraTMX Ha LHMM €JIeMEHT, HOro BMICT MOXKeE
niaBuiryBatucs 10 200 MF/)1M3.

Hamac Bomi cmaGo-B'sskuii cmak. YV  gosax 10-15 mr/moms CIIpUYUHSIE
M1JBUILIEHHS PIBHS CEUOBO1 KMCIIOTH B KPOBI1, OCTEONOPO3 KOCTOK 1 3aXBOPIOBAHHH,
noaiOHe 10 MOoJarpy, sike MPOSIBIISETHCA OOIIMU B KUCTSAX 1 CTOIAX, 30UTBIICHHSIM
pO3MIpiB TEUiHKU, (YHKIIOHATPHUMHU pPO3JajaMy TPaBHOTO TPAKTy, MEUYIHKH WU
HUPOK. PexoMeH10BaHuit BMICT y nutHi Boj1 — 0,07 MI‘/,Z[M3.

Hon. XKutreBo BaxmuBHii eneMeHT, 0ioTHK. ONTHMalbHA iHTEHCHBHICT

HaJxo pKeHHS Hoay B opradism — 100-150 mMxr/no0y. dedinuT Hoay po3BUBAETHCS



3a WOTO HAAXOKEHHsSI B opraHizM MmeHmie 10 MKr/go0y, mopir TOKCHYHOCTI — 5
MT/100Yy.

VY HOpMI1 B OpraHi3mi JIOJIMHUA MICTUThCA 15-25 Mr oy, mprudoMy MOJIOBUHA
i€l KUTBKOCTI — Yy HIUTOMOAIOHIN 3amo3i. KoHmeHTparlis oy y MIMTOMOMIOHIN
351031 ctaHoBUTH 1000-12000 MKT/T, TOA1 K y medin — 0,2, se9HUKax, JETeHIX —
0,07, aupkax — 0,04, B mimpoysznax — 0,03, y Mo3Kky, ciM’sHuKax 1 m’s3ax — 0,02
MKr/T. HopmanbHuii BMICT #oay y BOJoOcCi JIOAWHU — Onu3bKO 4 MKI/T.
BuBonuTbCsl BiH 3 OpraHi3My IMEpEeBaXKHO udepe3 HUPKU. TOKCHMYHA 7032 IIHOTO
MiKpOeJIeMeHTa JIJIsl JIIOIUHU — 2 MT, JieTanbHa — 35-350 T.

OcHoBHI (QyHKLII HOAY B OpPraHi3Mi MOJIATalOTh Y WOT0 y4yacTl B PEryJiALii:
MIBUIKOCTI O10XIMIYHMX peakiliii; oOMiHy eHeprii, TeMIepaTypu Tijia; O1JIKOBOTrO,
KUPOBOrO,  BOAHO-EJEKTPOJITHOIO OOMiHY; OOMIHYy JE€SKHX  BITaMiHiB;
nudepeHIIIoBaHHsl TKAaHWH, MPOIECIB POCTY 1 PO3BUTKY OpraHizMy, 30KpemMa
HEPBOBO-TICUXIYHOTO; THAYKYE M1BUILICHE CTIO)KUBAHHS KUCHIO TKAaHUHAMH.

Biosioriune 3HaueHHs WOy MOB’sS3aHE 3 PO3BUTKOM €HAEMIYHOro 300y. Ilei
MIKPOEJIEMEHT HEOOXITHUN JUIsi HOPMaJbHOTO (PYHKIIIOHYBAaHHS IIMTOIIO10HOT
3a5i03u B 1031 150-200 MKr/mo0y. Womna necraua MPU3BOAUTL 10 BUHUKHEHHS
eHAEMIYHOro  300y. 3axBOpIOBaHHA  BHSBISETHCS B TINOPYHKII  Ta
KOMIICHCATOPHOMY AU y3HOMY 301JIBIIICHH] IIMTOMOI0HOT 3a71031. B eHpeMiqHnX
palloHax 3aJeXHO BIJ PpIBHI YPaKEHHS EHJIEMIYHUM 3000M MOUIMPEHI
3ami30eIUTHI aHeMil, BIAXWICHHA Yy (I3MYHOMY PO3BHUTKY ITEH, MOPYIICHHS
MPOLIECIB KOCTEHIHHSI KICTOK 1 CTaTeBOro J03pIBaHHS, 3MIHA IMYHOO10JOTT4HOT
PEaKTHUBHOCTI OpraHi3My, 3HUXEHHS I[TOKa3HUKIB pPO3YMOBOI Mpaie3aaTHOCTI
TOMIO. 3a THK40i (OPMH 3aXBOPIOBAHHSI PO3BUBAETHCS KPETHHIZM — BUPAKECHE
HEJIOYMCTBO, 3aTPUMYETHCA PICT AITEH, Y JOPOCIUX PO3BUBAETHCS CHACMIYHUN
300.

Engemiuamii 300 momupeHnii Ha BCiX KOHTUHEHTAaX, MEPEBAKHO TPATUIIETHCS
B ripcekux paiionax (IlIeednapisa, ABctpis, KaBkas, I'ipcekuit Anrait, Ypau,
3akaprarts Tomio). Ilarorenna nis aediuuTy HOAY MOCHIIIOETBCS B YMOBax

Hectaul B opraHizmi Cu, Co 1 Hammmky Mn. He3banaHcoBaHICTh Xap4yyBaHHs



(mediuuT OLNKIB MpH HAJJIMILIKY BYTJEBOJIB, HECTada BITAMIHIB MPH HAJIUILKY
KHUPIB) TAIBMYE MpoLecH MeTabomi3My WOy .

Bwmicr Hiony B mpicHux npupoanux Bojax 0,003-3,0 MF/I[M3. PexomMenoBana
I'IK wiony nnst mutHUX Box — 00,0002 MF/I[MS.

KodanabT. XurreBo HeoOXimHuil ejgeMeHT Uit JroauHu. OnTuManbHa
IHTEHCUBHICTh HAJXOJKEHHS KOOalbTy B opraHizM JoauHu — 20-50 Mkr/mo0y.
Jledimut KOOAIBTY CIIOCTEPITa€Tbcs TPH HOTO HAIXOKEHHI B opraHizm 10
MKT/100Yy 1 MEHIIIE, MOPIT TOKCUYHOCTI I1b0T0 enieMeHTa — 500 Mr/m00y.

B opranizmi 10pocioi JJIOAMHU MICTUTBCA OIu3bKO 1,5 Mr K0OalibTy, 30Kpema
y meuinmi — 0,11 mr, ckemeraux m’s3ax — 0,20, xictkax — 0,28, Bomocci — 0,31,
KUPOBiH TKaHuHi — 0,36 Mr. 3 oprani3My BiH BUBOJUTHCA 3 KajioM (65u36K0 80 %)
ta ceuero (10 %).

HanmipHa KiTBKICTh KOOAJIBTy CHPUYHMHSIE OTPYEHHS. TOKCHYHI JI03U IHOTO
MIKpOeJIeMEeHTa B TMPOAYyKTax XapuyyBaHHS cTaHOBIATH 200-350 wmr/kr. 3a
HE3BUYAWHUX 13 TOTJISIAY XapyoOBOTO PAIiOHY yYMOB TOKCUYHHMH JJIsS JIFOJUHU
MOXYTh OyTH 1103, 3Ha4HO HWX4Yi 3a 25-30 mr/mo0y, 10 BIAMOBIAAE HOTO
koHUeHTpauii B i1 200-300 mr/kr.

BMmicT k0GambTy B NpiCHMX mpupogHmx Bomax — 2x107°-0,18 wmr/am’.
PexomenmoBana I'JIK ko6anety mis nutaux Bog — 0,0001 M/ M.

Apcen. OnTuManbHa 1000Ba IHTEHCUBHICTh HAJIXO/IPKEHHS apCEHY B OPraHi3M
moauau  ctaHoBUTh 50-100 wmkr. [edinutr 1poro enemMeHTa B OpraHi3Mi
PO3BHUBAETHCS NTPU HOT0 HAAXOMKEHHI MeHIle 1 MKr/no0y, nmopir TokcuyHocTi — 20
MT', TOKCHYHA 1034 IS JIIOAUHU — 5-50 mr, neranbHa — 50-340 wmr.

B opranizmi moauan MicTUThCs 01u3bko 15 Mr apceny. Maitke 80 % 1boro
€JIEeMEHTa BCMOKTY€ETHCSI B ILTYHKOBO-KUIIKOBOMY TpakTi, 10 % — HagxoauTh B
oprati3Mm uepes Jieredi 1 6mmseko 1 % — kpi3p mkipy. Yepes 24 roguHu micis
HAJXO/DKEHHS 3 opraHi3My BUBOAUTHCS 30 % apceHy i3 cedero 1 6mm3bko 4 % — 3
KaJIoM. BiH HaKOMM4y€eThCs B JICTCHAX, MEUiHII, IITKIp1, TOHKINA KHIIIII.

VY nuTHIN BOAl BMICT apceHy MeHImwi 3a 10 MKF/I[MS, a I'JIK g muTHUX BOJ

BOO3 - 0,01 Mr/zLM3, npore B JHeskux perioHax csity (Immis, banrmamem,
p p y



TaiiBanb, Mekcuka) — nepesuinye 1 MI/IM>, IO € OPUYUHOI0 MACOBUX XPOHIYHHUX
OTPY€EHB aPCEHOM 1 BUKJIMKA€E TaK 3BaHy XBOPOOY «IOPHOI CTOIM.

ApCeH B3aeMOJIi€ 3 TIOJIOBUMH IpynaMu OUIKIB, IIUCTEIHOM, TIyTaTIOHOM, Jii-
MO€BOIO KUCIIOTOI0. BIinBae Ha mpoIiec OKUCHEHHS B MITOXOH/IPIsAX, Oepe yuacTh
y 6aratboX IHIIUX BOKJIUBUX 010XIMIYHHX MPOIECaXx.

ApceH € Tak 3BaHOI0 «TIOJOBOIO OTPYTOIO». MexaHi3M HOro TOKCHYHOCTI
MOB’SI3aHUI 3 TMOPYIICHHAM OOMIiHY CipkH, ceieHy i (ocdopy. ToKCHUHICTD
apCeHy 3aJeKUTh BIJ] HOro XIMIYHUX BJIACTMBOCTEH 1 3HWKYETHCS B TaKOMY
TMOPSIKY: apchH > Heopraniunmit As® > opraniunmit As®* > Heopraniunmii As™ >
CTIOJTYKH apCOHIIO > eIeMEHTapHUHN apCceH.

OpranaMu-MilICHSIMH 32 HAJIMIPHOTO BMICTY apCE€HY B OpraHi3Mi € KICTKOBUH
MO30K, IIITYHKOBO-KUIIIKOBUW TPAaKT, IIKIpa, JereHi, Hupku. Heopraniuni cnosyku
apceHy KaHIleporeHH1. BHACIIOK TpUBaAjIoOro CHoKUBaHHS 3a0py/THEHOT apCeHOM
BOJIM PO3BUBAIOTHCSI HU3bKO MudepeniiiioBani popmu paky mkipu (pak boyena).

BmicT apceny B mpicHux mpmpomHmx Bogax — 0,0005-0,002 wmr/mm°.
PexomennoBana I'JIK apceny mns nutaux Boa — 0,05 MF/ILMg.

Bop. CepennbonoboBa mnotpeba a0aMHM B OOpl CTaHOBUTH 1-2 Mr
(MiHIManpHE HAAXO/KeHHS Oopy — 0,2 mr). B opranizmi Aopociioi JHOJuHU
MICTHTBCS Oi3bKo 20 MT IIbOT0 MiKpoesieMeHTa. BepxHs Mexa cepeaHbr01000BOi
0e3MeuHoi 103U 00pYy JIs TFOAUHU — 13 Mr, TOKCHYHA J103a — 4 T.

Cnonyku 6opy (Oopat HaTpito, OOpHa KHCJIOTa) IIBHUIKO BCMOKTYIOTHCS B
IIUTYHKOBO-KUIIIKOBOMY TpakTi. Opranizm 3acBoroe oHaa 90 % 6opy. BuBoautscs
BIH 3 OpPTraHi3My MEePEBaXXHO 3 CEUEIO.

binpie MONOBMHM 3arajibHOI KUIBKOCTI OOpYy JIOKalTi30BaHO Y CKeJeTi,
ommspko 10 % — y M’dkux TkaHuHax. B cepenqHboMy B TKaHWHAxX JIOAWHU
mictuthes Big 0,05 1o 0,6 MKT/Kr 60py, TpoTe B 3y0ax 1 HITTSIX HOTO KOHIIEHTpAIIis
B KiJIbKa pa3iB Buia. B opraHizmi 60p BUSABICHO B KJIITHHAX HEPBOBOI TKAHWHH,
MapeHXIMaTO3HUX OpraHax, >»HUPOBIM KIITKOBHHI, y TIUIa3Mi KpOBI cepeaHs

KOHIIeHTpalisi 6opy ctaHOBUTH 0,02-0,075 MKr/Mi1. Y Jesikux perioHax CBITY 4epes



HiABUIICHUN BMICT OOPY B IOBKULII B OPTaHi3M JIIOAWHH IIOJACHHO HAAXOAUTh 17-
27 Mr 60py, TOIi HOTO BMICT Yy KpoBi 3pocTtae 1o 0,45-0,66 Mxr/mi.

Bop Bixirpae icroTHy poJib B OOMiHI BYIJIEBOIB 1 KUPIB, HU3KU BITaMIHIB 1
TOPMOHIB, BIUTUBA€ Ha aKTUBHICThH AESIKUX (GepMeHTiB. JloBemeHo, 1Mo BBEICHHS
oopary HaTpito y 031 5-10 MI/KT MiABHIINY€E PiBEHb IIyKPY B KpoBi. Ili1 BrummBOoM
Oopatry 1HaKTUBYIOThCS BiTaMiHM B; 1 B1y, IpUTHIYY€EThCSI OKUCHEHHS aJpCHATIHY.

B xiHOK y mepiog MeHOMay3u HEIOCTATHICTh OOpy CIPHUMHSE MOTIPIICHHS
MIHEpaJIbHOTO OOMIHY 1 CTaHy KICTKOBOT TKaHUHH, IO MIATBEPIKYE POIIb OOPY SIK
HaWBaXJIMBIIIOTO €JIEMEHTa B TPOQIIAKTHII 1 JTIKYBaHHI OCTEOTIOPO3Y.

bop Bigirpae peryiasiTopHy pojib MO0 MapaTrOPMOHY, TOMY MOKE
OTIOCEPEIKOBAHO BITMBATH HA META0O0JI13M KaJlblliio, MarHito, pocdopy 1 BiTaMiHy
D.

Henocrartsiit BMicT 60opy B opraHi3mi Ha T AedinuTy BiTaminy D cnipudunse
M1JBUIIEHHS aKTUBHOCTI JIy>KHOT pocdaTasu B I1a3Mi KPOBi Ta 3aTPUMaHHS POCTY.
Husbkuit BMicT BiTaMiny D mijicuiatoBaB BIUTUB epiUTy 00py Ha OOMIH KaJIbIIiO,
MmarHito 1 pochopy.

O3Haku TOCTPOi I1HTOKCHKAli croiaykamu Oopy (Oypa, OopHa KHCIOTA):
OJIFOBOTA Ta 1HIII JUCIICTICHYHI PO3JIaaH, IIOK.

Bwmict Gopy B mpicHHX mMUTHUX Bodax ckiamgae 0,1-10 mr/ e, a I'’IK  nst
MUTHUX Box — 0,5 M/

Bpom. VYmoBHO eceHmiiinuii enmemeHT. J[0O0Be HAAXOKEHHS IIHOTO
OioereMeHTa B OpPTaHi3M JIFOJMHHA CTAaHOBUTH 2-8 Mr. TokcHUYHA 1032 JUTsl JTFOIUHU
— 3 1, metanpbHa — 35 T.

BpoM BHSBISIOTH y KpoBi (10 10 mr/am®), KicTKOBiif i M’s30Bili TKaHMHI;
HaliBUI]Aa MOr0 KOHIEHTpalllsl B HUpPKax, Tinodisi, MUTONOAIOHINA 3ayo3i. B
OpraHi3mi JOpOCIIOT JIOAUHU MICTUThCS O0Jn3bK0 260 Mr 6poMy. Bunanserscs e
MIKPOEJIEMEHT MEPEBAKHO 13 CEUEIO 1 TOTOM.

Monu GpoMy HPUrHI4yIOTb AiSUIBHICTH IIUTOMOIOHOI 3aJ03H, OCKLIBKH €
aHTaroHiCTaMu HOJWIIB, 32 XPOHIUHO] J1i — YIOBUIBHIOIOTH 1X 3aCBO€HHS. bpomiau

OepyTh yuacts y peryisuii [ITHC, nocuoroTs npolecu raibMyBaHHS.



3a XpOHIYHO{ IHTOKCHKAII1 CIIOJIyKaMu OpOMY MOKYTh PO3BUBATHCS OpoMi3M
1 OpoMomepma. 3a TOCTPOTO OTPYEHHS OCHAOMIOETHCS yBara JI0 3OBHIIIHIX
BILJIMBIB, PO3TAXKYETHCS X0/1a, YTPYIHIOETHCSI MOBA.

Bwmict 6poMy B mpicanx mutHEX Bojax — 0,021 Mr/am°. PeKoMeHI0oBaHa I'’AK
OpoMy it TuTHUX Boj — 0,2 MF/,Z{MS.

®dT1op. B opranizami mgoauHU QTOp 3HAXOAUTHCS y 3B’SA3aHOMY CTaHi,
3a3BUYal y BUTJISAII BAXKKOPO3UMHHUX COJICH KaJbIi0, MarHito Ta 3ami3a. Croiyku
dbTOpy BXOIATH A0 CKJIaAy BCIX TKaHWH JIOJCHKOTO Tia. 99 % yciei KiIbKOCTI
dTopy mnpumnagae Ha KICTKM Ta 3yOHY eMaib. 3 opraHizsmMy (TOp BUBOIUTHCS
NIEPEBAXKHO 13 CEUEIO.

Bwmict ¢Topy B opranizami J0pocCiOi JIIOAMHH CTaHOBUTH OJM3bKO 2,6 T,
CepenHbO000BE HAIXO/DKEHHS IHhOTO0 MikpoeneMmeHTa 3 Tkero — 0,5-1,5 wr.
ToxcuuHa no3a 11 moauau — 20 Mr, jieTajibHa — 2 T.

Hagnumok ¢ropy B oprani3mi JIIOAUHU MPU3BOJIUTH A0 PYHHYBaHHS 3YOiB,
CHOTBOPEHHSI HIITIB, MIABUIIEHHS KPHUXKOCTI KICTOK, KpPOBOHOCHI CYyJHHH
BTPAYarOTh €JIaCTHYHICTD 1 CTAIOTh JIAMKHUMHU.

DTOp — KUTTEBO HEOOXITHUMN JJIs1 HOPMAIBHOTO POCTY 1 PO3BUTKY OpPraHi3My.
Bin Oepe ydactb y 0araThbOX BaKIMBUX OIOXIMIYHHUX PEAKIISIX — aKTUBYE
aJICHUIATIUKIIa3y, 1IHT10Ye€ Jinasu, ecrepasy, JaKTaTaAeriJporeHasu TOIIO.

3a CUCTEMaTHYHOrO CIOKMBAHHS BOAM 3 HAJAMIPHMM BMICTOM (QTOpy B
HACEJICHHS PO3BHUBAETHCS eHaAeMiuHuil (mroopo3. [IpocTexyeThcsi XapakTepHe
ypakeHHs 3y0iB (Kpam4acTiCTh eMaJli), MOPYIIEHHS IPOIIECiB KOCTEHIHHS CKeleTa,
BUCHA)KCHHS OpraHi3aMy. Y TSOKKHX BHITQJIKaX PO3BHUBAETHCS T'e€HEPaTi30BaHUMN
ocTteocksiepo3 abo audy3HHMI OCTEeomopo3 KICTKOBOTO amapaTry. Hammipaa
KUIBKICTh (pTOpY mpurHiyye oomiH dochopy 1 Kaiablil0 B KICTKOBUX TKaHUHAaX,
MOPYIIIY€ BYTJICBOIHUM, O1TKOBHIA Ta 1HIIT OOMIHHI TPOIIECH, TPUTHITYE TKAHUHHE
nuxaHHs Tomo. MTop — HEHPOTpPOMHA OTpyTa, KA TaJbMye€ HEPBOBI IMPOIIECH.
Hedimut dhropy B mo€IHaHHI 3 IHIIUMH YMHHUKAMU BUKJIMKA€E Kapiec 3yOiB.

biosnoriuna oco0aMBICTh (PTOPY cTajga OCHOBOIO AJIsi PO3POOKH €(EeKTUBHOTO

MeToay TpodiIakTUKA Kapiecy 3y0iB — ()TOpyBaHHS MUTHOI BOAHW. 3a TPUBAJIOTO



CHIO’KUBaHHS ()TOPOBAHOI BOAM 3HUKYETHCS HE TUTBKH YPaKEHICTh 3y0iB Kapiecom,
a ¥ piBeHb 3aXBOPIOBaHb, IMOB’S3aHUX 13 HACTIJKAMHU OJIOHTOTEHHUX 1H(MEKITIN
(peBMaTH3M, CEpIEBO-CYAMHHA MATOJIOT1sI, 3aXBOPIOBAHHS HUPOK TOIIIO).

Bwmict ¢ropy B mpicaux mpupogunx Bogax — 0,1-250 mr/am’, TJIK dropy B
MUTHIM BOMI, IO JIMITYEThCA 3a CaHITAPHO-TOKCUKOJIOTIYHOIO  O3HAKOIO
IIK1JJIMBOCTI, 3HaX0AUThCI B Mexkax 0,7-1,5 Mr/ILM3.

Jlitiii. [Ipotsarom mo0u B opraHi3M IOpOCIOi JIOAWHUA HAIAXOAUTH OJIHU3BKO
100 mkr mitiro. MoHu 7iTif0 MIBHAKO i IPAKTHYHO MOBHICTIO aGCOPOYIOTHCS i3
IUTYHKOBO-KHUILIKOBOIO TPakKTy, BOHU JIETKO MPOHMUKAIOTh Kpi3b O10J0T1YHI
mMemOpanu. CepenHiii BMICT JIITiI0, B pI3HUX OpraHax, MKr/T: y niMdonysnax — 200,
nereHsx — 60, mediHIl — 7, HATUBHIA KPOB1 — 6, M’s13aX — 5, MO3Ky — 4.

JIiTi BUABIAIOTH Yy KICTKaX, KHUIIKOBHMKY, HAJHUPKOBUX 3aJI03aX TOLIO.
BuBoauThCs NiTiH EpeBaKHO Yepe3 HUPKU, MEHIIE — 3 KaJIOM 1 IOTOM.

Toxcuyna no3a s moauau — 92-200 mr.

B opraHi3mi niTiii crpus€ BUBUIBHEHHIO MAarHil0 3 KIITHUHHHUX «JErno» 1
raJibMye Tepeiady HEpBOBOTO IMITYJIbCy, OTXKE, 3HIKYE 30yIJIUBICTH HEPBOBOI
CHUCTEMHU.

JIiTi#t Aie HA CTPYKTYpPHI KOMIIOHEHTH OPraHi3My Ha pi3HHUX piBHAX. OqHUMHU 3
OpraHiB-MillIEHEH JITIIO € CKeleT 1 IUTOnmoAiOHa 3ajio3a. 3a TpUBaloi i
KOHIIGHTpAIlisl JITIF0O B KICTKOBIM TKaHWHI BUSBJISIETBCS BUIIOK, HDK B IHIIHMX
opranax. CKeneT € MiCIeM aKTHBHOI B3a€EMOJII JITIFO 3 MarHi€eM, KaJlbIllEM Ta
IHIIMMH MiHEPAJIIbBHUMH KOMIIOHEHTAMH KICTKOBOI TKAHUHH.

JIiTii BIUIMBa€E Ha HEWPOEHIOKPHUHHI MPOLECH, >KUPOBUN 1 BYTJIEBOJHHM
oOMiHU. JIITI}i YMHUTH THCYTTHOMOAIOHUN e(eKT.

Jani npo kJiHIYHI nposiBu AedIUUTy JIITiI0 oOMexeHi. BcrtanosneHo, 1mo y
XBOPHX Ha XPOHIYHHMI aJIKOT0JIi3M KOHIIEHTpAIlis JITII0O B OpraHi3Mi 3HIKEHA.
JediuuT niTio TpamIseThes 32 IMyHOAESPIIUTHUX CTaHIB 1 IEIKUX HOBOYTBOPEHbD.
B niteparypi HaBOASATHCS JaHl MPO 3B’SI30K KOHIIEHTpAILli JIITIF0 y NMUTHINA BOJI Ta

YaCTOTH JICTIPECii y HACETIEHHsI PI3HUX PET1OHIB.



MexaHi3M TOKCHMYHOI Aii JITIF0O BHBYCHHMI HEIOCTAaTHHO. MOXKIMBO, BiH
BIUIMBAE HA MEXaHI3MHU MiITPUMAaHHS TOMEOCTa3y HATpilo, Kallilo, MarHimo 1
KaJIbI[it0. [HTOKCHKAIlSI JITIEM YacTO Ma€ SATPOreHHY TMpupoay (OTpyeHHs
npernapaTaMy JIITII0 BIJOMI B TMCHUXIaTpUYHIM MpakTuii). 3a TpUBajoi Aii JITiIO
3a3BHYAll pO3BUBAETHCS TinepkaieMis Ta qucbananc Na/K.

TokcuuHi epexTH coJiei MiTiI0 BUSBISIOTHCSA 32 KOHILIEHTPAIIIT JITIIO B IIJIa3Mi
kpoBi monan 10 mkr/m, 3a konmeHtpartii 11-13 MKr/m cmoctepiraroTbesi claOKi
CUMIITOMH 1HTOKCHKAIIll, SIKI CTalOTh OLIBII BUPAKECHUMM B pa3l IIiJBUIICHHS
KOHLEeHTpawii JiTito 10 14-17 Mkr/m, a > 21 MKr/m — po3BUBAETHCS KITHIYHO
BUpPAKECHA TOJIIOPraHHA MAaTojoris. PaHHIMM CHMITOMAaMu OTPYEHHSI € TPEMOp
KUCTEH, TMoyiypis Ta mMOMipHE BiIUyTTs crpard. CUMIOTOMaMU CEPEIHbOI
IHTOKCHKaIllI — Jiapes, OJIOBOTa, M’S30Ba CIa0OKICTh, MJISBICTH Ta BTpaTa
KoopauHalii. CUMITOMOKOMIUIEKC TSKKOTO OTPYEHHS JITIEM CKIATAEThCS 3
HEBPOJIOTIYHUX  PO3NAJIB: AaTakcii, TMOTIPIIEHHS 30py, BTpaTH TaMm’sTi,
3aI1aMOPOYEHHS, BTPATH OpI€HTALlll, Cy10M, CTYTIOPY 1 KOMH.

[Ipu XpoHIYHIN IHTOKCHKAIl JITIEM CIOCTEPITAEThCS YPAKEHHS HHUPOK:
npsMe TOKCHYHE TIOIIKO/DKCHHS TJIOMEPYJISIPHOTO —amapary, MpUTHIYEHHS
AKTUBHOCTI aHTUIIYPETUYHOTO TOPMOHY, MPOTEIHYpisl, MOMiypis. YpaKyrTbCs
TaKOX CEpIIeBO-CYy/IMHHA CUCTeMa (apUTMis, 3HWKEHHSI apTepialbHOTO THUCKY) Ta
nUTONOoA10Ha 3a03a (MPUTHIYEHHS BUPOOJIECHHS TUPEOiTHUX TOPMOHIB).

Bwmicrt mitiro B ipicHux npupoaaux ogax 0,0011-0,003 Mr/ oM.

Hikenas. OnTtumanbHa IHTEHCHUBHICTh HAJXO/KEHHS HIKEIO B OpraHizm
ctaHoBUTH 100-200 MKkr/mo0y. Jledgiuut HiKeI0 B OpraHi3Mi MOKe PO3BUHYTHUCH 3a
oro HamxomxkeHHs MeHme S50 wmkr/goOy. Ilopir TOKCHYHOCTI  LIBOTO
MIKpoeJIeMeHTa Jisl JIIoAuHU — 20 Mr/100y.

3 opraHi3My BiH BHUBOJUTHCS MEPEBAXKHO 3 KajioM (10 95 %), B He3HAUHHUX
KUTBKOCTSIX — 13 C€YEI0 1 TIOTOM.

VY LUTyHKOBO-KUIIKOBOMY TpAaKTl JIOJWHU BCMOKTYeThcs Bim 1 mo 10 %
HIKeTI0. MK TKaHMHAMU OpraHi3My BIH PO3MOAUIAETHCS PIBHOMIPHO, JIUIIE B

JIETEHSX WOTO BMICT 3 BIKOM 301JIBIITY€ETHCS.



[Tpu BBeAE€HHI B OpraHi3M HIKENIO MOAOBXKY€EThCS 1Sl IHCYJIHY 1 TUM CaMUM
HiABUIIYETHCS TIMOTJIKEMIYHA aKTUBHICTh. BiH BrumMBae Ha (QepMeHTaTHUBHI
IpolleCH,  OKUCHEHHS  acKOpOIHOBOI  KHUCJOTH,  TMPUCKOPIOE  TEpexif
CyabQriipwibHuX Tpyn y aucynbdinui. [lpurHidye nito agpeHamiHy, 3HUXKYE
apTepianibHui TUCK. Ili BIUIMBOM HIKENIO BJBIYl 30LIBIIYETHCS BUBEICHHS
KOPTUKOCTEPOIJIIB 3 OpraHi3aMy 13 CEYel0, MOCHIIOETHCS aHTHAlypeTUYHA is
eKkcTpakTy rinodiza. HaamipHe HAAXOMKEHHS B OpraHi3M HIKEII0 MOXe
BUKJIMKATH JCTITMEHTAIIII0 IIKIPHU (BITUJIITO).

VY mna3Mi KpoBi BIH 3HAXOAUTHCS MEPEBAXKHO Yy 3B’SI3aHOMY CTaH1 3 OLIKaMu
HikenemiasMiHoM  (amb(da-2-makpormoOymiH) Ta  anmb(a-l-raikompoTeiHoM.
JlenoHyeThCs y MIANLTYHKOBIN 1 TPUIIATONOI1I0HUX 3aJ7103aX.

ToxcryHa J03a HIKEIIIO I JTIOAUHA — S0 MT.

Hikenb Ta #loro croiyku, 1o HaaAXoAsTh B OpraHi3M, BITHOCHO HETOKCHYHI,
mpoTe 3a iX HAJMIPHOT KUIBKOCTI MOXE PO3BUHYTHCH HE JIMIIIE KOHTAKTHUMN
JEpMaTHT, a i CUCTEMHA TNEPUyTIUBICTh A0 HIKEIO.

Bwmict Hikeno B IpiCHUX NMPUPOJHUX BOAaX — 0,0003-10MF/I[M3, I'’AK ps
muTHuX Bog — 0,1 MI/ M.

Cuiiniii. Hamexxnts 00 eceHIIHHUX ejleMeHTIB. Xoya CWIIA OOuH 13
HAWUTIOMIMPEHIUX XIMIYHUX €JIEMEHTIB Yy 3€MHIN KOpi, 3a 3BUYAllHUX YMOB BIiH
3aCBOIOETHCSl OPTaHi3MOM Yy Jy)X€ MajiuX KUIBKOCTAX. B opranizami aopocioi
JIOJUHU MICTUThCA Onm3bko 1 r cumimito. OnTuManbHa JA000Ba 1HTEHCUBHICTD
MOro HagxomKeHHS cTaHOBUTH 50-100 mr.

B oprani3zmi 3acBot0€ThCs 01M3bKO 4 % 3arajibHOi KUJIBKOCTI CHIIIIi0. Xoua B
OpraHi3M HaJXOJATh AyXKe Pi3HI KIJIBKOCTI CUJIIIII0, BMICT IIOTO MIKpOEJIEMEHTa y
KpOB1 3QJIUIIAEThCS CTaOUIbHUM. HalBuUIIl KOHIIEHTpAIll CUJIILII0 B CIOJYyYHHX
TKaHWHAX: aoOpTH, Tpaxei, 3B s3KaX, KICTKaX, IIKipi (0COOJMBO B eIiaepMici),
BOJIOCCI, JiM(OBY3Iax. Y M’si3ax 1 MapeHXiMaTO3HUX OpraHax WOTO BMICT iCTOTHO
HIKYNM.

Cumimiit y BUIJISAI PI3HOMAHITHUX CIIOJNYK BXOJUTH JO CKJIaay OLIbIIOCTI

TKaHWH, BIUIMBA€ Ha OOMIH JIIMIAIB, YTBOPEHHS KOJareHy 1 KiCTKOBOI TKaHWHHU.



Oco06uBO BaKJIMBa WOTO POJIb K CTPYKTYPHOTO €JIEMEHTa CIOJYyYHO! TKAaHWHHU.
KonnenTparrisi CHIIiLi0 B a0pTi 3 BIKOM 3MEHIIYETHCS, 110 BKAa3y€ Ha 3HAYYIICTh
Horo 610€IEMEHTHOTO CTaTyCy B MATOT€HE31 aTEPOCKIIEPO3Y.

JlebinuT CWITIiI0 PO3BUBAETHCSA 3a HEIOCTATHHROTO WOTO HAIXOKCHHS B
oprai3M (10 5 Mr/no0y), mopir TOKCUYHOCTI JiJ1s1 JTtoauHu — 500 Mr/mo0y.

[Ipyunau  gedinmuTy CHUIIIIIO: HEJIOCTaTHE HAJAXOKCHHS, IIOCHJICHE
BUTpauaHHs (WBUIKUNA pPicT, (I3MYHI NMEPEBAHTAXKEHHS), MOPYIICHHS PETyJsIii
OOMIHY IILOTO MIKpOEJIEMEHTA.

[TinBumeHN BMICT CUJIILIIIO B OPTaHi3Mi IPU3BOJUTH JI0 PO3BUTKY CHIIIKO3Y.

BMiCT CHITILiIO B MPICHUX MPHPOAHHX Bomax — 6,5 mr/mam’, TJIK 1t mHTHHX
BO — 10Mr/am’,

Banapniii. B opranizmi gopocioi JOAMHU MICTUThCs Onusbko 0,11 wmr
BaHa/Ii10. BaHaniii Ta #ioro cnoiyku TokcuuHi. TokcudHa go3a s moauau — 0,25
MT, JIeTalbHa — 2-4 MT.

HanmipHa KuUIbKICTh BaHaJlil0 BHUKJIWKAae Kapiec 3y0iB. € pgaHi, 1o I1e
MPOTUKAPIECHUM €JIEMEHT, KU CIPHUS€ OCAIHKEHHIO KaJblliI0 B KICTKAX 1 3yOHIN
emMasi. BeeaeHuil miamIkipHO, BaHalli HaKOMUYYEThCS B MICLSIX MiHepasi3alii —
KICTKaX, ICHTUHI, Y BEJIUKIH KUTBKOCTI MICTUTHCS B )KHPOBIN TKAaHHUHI.

[TinBuIieHMI BMICT OUJIKIB 1 XpOMY B PaIliOH1 3HIKYE TOKCUYHY [0 BaHAJIIIO.
Hopwmu crioxuBaHHS 711 HOTO HE BCTAHOBJICHI.

Bananiii 3paTHUN ranpbMyBaTH CHUHTE3 JKHUPHHMX KHCJIOT, MPUTHIYYBaTU
YTBOPEHHSI  XOJIECTEpUHY, 1HrOye HHU3KY (EPMEHTHUX CHUCTEM, TalbMye€
dbochopunyBanns 1 cuHre3 AT®D, 3HUKYE pIBEHb KOEH3UMIB, CTUMYIIIOE
aKTUBHICTh MOHOAMIHOOKCHJIa3W, OKHCHIOBaJIbHE (QochopunyBanHsi. Bigomo
TaKOX, 1110 IPH MK30(peHii BMICT BaHAIII0 B KPOBI 3HAYHO M1JBUIIYETHCS.

3a rocTpoi mii TOKCHMYHMX JI03 IIBOTO MIKpPOEJIIEMEHTa Yy JIoJeH
CIIOCTEPITAlOThCS MICIIEB1 3amalibHI PEeaKIlii IIKIpH, CIN30BUX OOOJOHOK O4YeH,
BEPXHIX JUXAJIbHMX NUISIXIB, CKYNMUYEHHA CIUM3y B OpoHXax Ta ajbBeoJax.

BuHuKalOTh 1 CHCTEMH1 alepriyHi peakiii TUIy acTMH, €K3eMH; a TaKOX



JEUKOMEeHisI, aHeMis, $KI CyNpPOBOJUKYIOTbCS  MOPYIICHHSMH  OCHOBHHX
010XIMIYHHUX TapaMeTPiB OpPraHi3my.

Bwmict BaHajis B mpiCHUX MPUPOJHHUX BOJIAaX CTAHOBHUTH 3x107- 2X10'2, I'’IK
Ut nutaux Box — 0,1 Mr/ oM.

AuomiHiii. [1ogo0u B oprani3M JIOIUHM 3aJ€KHO Bijl PEriOHY MPOKUBAHHS
HaaxoauTh 5-50 mr anmoMiHio. KoHIleHTpallist alroMiHiI0 B TUTHIM BO/1 CTAHOBUTD
2-4 wmr/avM°. Y IUTYHKOBO-KHIIKOBOMY TPAKTi JIIOJMHH BCMOKTYeThCS 2-4 %
TIOMIHIIO. AJIOMIHI HAJIXOIUTh B OpraHi3M W dYepe3 JIEreHi, M0 32 BHUCOKHX
MOKa3HUKIB 3a0pYyJHEHHS MOBITPsSI CHOJIYKaMH AJIIOMIHIIO MOXE IPHU3BECTH 10
b10po3y.

Opranizm  gopocioi moauHd  MictuTh  30-50 Mr amroMmiHi. Woro
KOHIICHTpAIlis B TKaHWHaX KojuBaerhcs Bl 0,2 mo 0,6 Mkr/r. CepemHiii BMICT
IIbOI0 MIKpPOEJIIEMEHTa CTAaHOBUTh, MKI/T: B seunukax — 0,4, ciMm'saumkax — 0,4,
M’si3ax — 0,5, mo3ky — 0,4, meuinmi — 2,6, merenax — 18,2, mmpaTuyHuX By3Jax —
32,5. YV pa3i BIuXaHHS NWIY, IO MICTUTh CIOJYKH QIIOMIHIIO, KOHIIEHTpaLis
I[LOT'O MIKPOEJIEMEHTA B JIEreHIX Moke gocsarati 20-60 MKr/r.

TokcruyHa 103a aJTIOMIHIIO AJI JTFOIUHA — S5 T.

AJIOMIHIA JIETIOHYEThCSA B KICTKax, MEYIHIN, JIETEHSX, Cipid pPEYOBHHI:
TOJIOBHOTO MO3KY. 3 BIKOM JIFOAMHH HOTO BMICT y JIET€HSX 1 TOJIOBHOMY MO3KY
30UTbIIy€eThCA. BiH BUBOIUTHCS 3 OpraHi3My MEPEBAaXKHO 3 CEUEI0, KaJIOM, ITOTOM 1
MOBITPSIM, 1110 BUTUXAETHCS.

B opranizmi anmomiHii Bifirpae BaxiuBy (i310JI0TTUHY poidb — Oepe y4acThb
B YTBOpPEHHI (pochaTHUX 1 OLTKOBUX KOMILJIEKCIB; MPOLIECaxX pereneparlii KicTKOBOi,
CHOJYYHOI Ta EmiTeNiaJbHOI TKaHWH; 3aJIeKHO Bl KOHLEHTpalii raabmye ado
aKTUBY€E TpaBHI (PEPMEHTH; BIUIMBA€ Ha (DYHKIIIIO MApalIUTONOMIOHUX 3a703. Y
HEBEJIMKUX KUTHBKOCTSIX BIH HEOOXIHWUW OpraHizMy, 0coOJUBO s (OpMYyBaHHS
KICTKOBOT TKaHWHHU, a WOTO0 HaaMIpHA KITBKICTh HeOe3medHa s 370pOB’S.
3arajioM ajtoMiHIA HAJICKUTh 10 TOKCHYHHUX (IMYHOTOKCHUYHMX ) €JIEMEHTIB.

JledinuT amoMiHII0 PO3BUBAETHCS 32 MOTO HAJIXOHKEHHS B OPTaHi3M MEHIIIE

1 MKr/m00Y.



[Topir TOKCMYHOCTI aTIOMIHIIO BIAMOBIIa€ HOTO HATXOMKEHHIO B OPTaHi3M 2
Mr/n00y. OpranaMu-MilIeHsIMU 32 HAAMIPHOT KOHIIEHTpAIIil aJlFOMIHIIO B OpraHi3Mi
€ HHUpPKH, IIEHTpajbHa HEPBOBAa CHUCTEMA, KICTKH, JIET€Hl, KICTKOBHUH MO30K,
SI€EIHUKH, MATKa, MOJIOYHI 3aJI103H.

AJOMIHIM TPHUCYTHIM y MNpUPOAHIA BOJI. 3TiAHO 3 JOCHIIKCHHSIMU,
3poonenumMu y CIIA, BMICT aqioMiHIIO B MI3EMHHUX BOJaX KOJIMBAETHCS B MEXKax
14-290 mr/om°, a B moBepxHeBux Bomax — 16-1170 mr/om°. Cyasdar amominio
IIMPOKO BUKOPUCTOBYIOTHCSA B MPOIECaX BOJOMIATOTOBKH B SIKOCTI KOAryJsiHTY
IPUCYTHICTh MOTO B MUTHIN BOJIl € PE3yIbTATOM HEJOCTATHHOI'O KOHTPOJIIO IMPHU
BUKOHAHHI IIUX MPOIIECIB.

[Ipu BUBYEHHI BIUIMBY Ha OPraHi3M JIIOJIMHU JCSKUMH JIOCTITHUKAMU OYJIO0
BIJI3HAYEHO, [0 AJTIOMIHIA y BEIUKHX KUIBKOCTAX MOKE BUKJIMKATH YpaKeHHS
HEPBOBOI CHCTEMH. AJIIIOMIHIIO MPUIKUCYIOTH POJIb Y BUHUKHEHHI TaKUX BaKKHUX
3aXBOPIOBaHb HEPBOBOI CHUCTEMH, SIK XBOpoOa AJbIreiiMepa (BUHUKAE B 3p1JIOMY
Billi, IPOSIBJIAETHCS MOSIBOIO MPOBAIIB MaM'sITi, J€30PIEHTALIEI0 B HABKOJIUIIIHBOMY
CEpPEIOBHII, JENpecier0 W MPOrpecyrouruM CIaboyMCTBOM), amioTpodiuHui
CKJIEpPO3 (BMHUKHEHHSI MPOTPECYIOUYUX IMapajiivyiB M'A31B, CMEpPTh BIJ 3YINUHKH
MOIMXY W CepIeBOl AISUIBHOCTI Yepe3 KiJbKa POKiB), MApKIHCOHIYHE CIIa00yMCTBO
(TpeMTiHHSI TOJIOBH, KHUCTEH PYK, HWIKHBOI IIEJIENH, CTON 4Yepe3 IIiABUIICHHS
TOHYCY M'S31B, CIa00YMCTBO, MOPYIIEHHS Yy IMCUXOEMOLINHIA cdepl y BUIIISIAL
MOSIB HACTUPJIMBOCTI, €roi3My, YPa3JIMBOCTI).

PexoMmeHoBanmii BMICT aJIFOMIHIIO B TATHIN Bojl — 0,2 MF/)1M3. YV CIIA TJIK
aJIFOMIHII0 B TuTHIM BoAal — 0,05 MF/}IMB.

Kaamiii. B opranism mopocinoi mgtoguHu npoTsroM n1o6m HaaxoauTs 10-20
MKr KaaMmio. OnTUMaibHOI BBAXKAIOTH 1HTEHCUBHICTH MOro HaIXOKEeHHA 1-5
MKT. JledimuT kaamito B Opradi3Mi pPO3BUBAETHCA 3a HEJOCTATHHOTO HOTO
HagaxomkeHHss (Menme 0,5 Mkr/moOy), mopir TokcudHOCcTi — 30 MKr/mo0y,
TOKCHYHA J103a U1 JroauHu — 3-330 mr, nertansHa — 1,5-9,0 1.

B oprani3mi noauHu KaaMiid akyMyJTIO€ThCS TIEPEBAXKHO B HUPKaX, MEYiHII,

JBaHAAMATUIIANINA KUIII. 3 BIKOM JIFOAWMHU HOTO BMICT B OpraHi3Mi 30UIbIITY€ETHCS,



0c0o0MBO y 4oJoBiKiB. CepeHsd KOHIEHTpAIlis KaJMII0 B OpraHi3Mi YOJOBIKIB 1
KIHOK JOPIBHIOE BIJIOBIIHO, MKT/T: B HUpKax — 44 1 29, B meuinmi — 4,2 1 3,4.
Bwmict kaamito B pebpax cranoButh 0,4-0,5 MKI/T.

KanMmili BUBOAMTBCA 3 OpraHizMy mepeBaxHo 3 kajmoMm. CepenHpono0oBa
IIBUJIKICTb HWOTO BHMBEJEHHS Jy)X€ HE3HauHa 1 cTtaHoBUTh He Outbmie 01 %
3arajlbHOi KUTBKOCTI KaJMil0o B opraHi3Mi. IHTeHcH(pikye ¥HOTO BUBEACHHS
€CTPOTeH, 1[0 MOXKe OYTH TOB'SA3aHO 3 AKTUBI3AIlI€I0 OOMIHY MiJIi.

OcHoBHa oO3Haka JediIUTy KaaMil0 — YIOBUIBHEHHA pocTy (3a
€KCIIEPUMEHTAJILHOTO AePIIUTY KaAMII0 y JIa0OpaTOPHUX TBAPHUH).

Kaamiii HanexuTh 10 TOKCMYHUX (IMYHOTOKCHUYHHMX) ejleMeHTIB. barato
Horo croiyk oTrpyiHi. OmucaHo MacoBe OTPYEHHS KaaMi€EM MEIIKaHINB SmnoHii,
10 BUKJIMKAJIO OCTEOMAJIALi0, HeponaTito, XBOPOOIHUBICTh 1 MEPEIOMH KICTOK
(xBopoOa iTait-itait). Ilpu XpoHIYHOMY KaJIMiO31 HacamIepe]] CTPakIAaroTh
cedoBMBIHA 1 cTaTeBa cucTteMu. CHocTepiraroThCs MPOTEIHYPis, TIIIOKO3YDis,
aMiHOAIMAYpisA, 2-MIKpOIJIOOYJIIHYpis, MOsBa B CE€Yl PETHHOJ3B’ S3yBaJIbHOIO
OinKa 1 J30IMMIB, MMPOCTATONATIS 3 PU3UKOM PO3BUTKY HOBOYTBOPEHB 1 HEKPO3Y
A€YOK. YPpaK€HHA OpOHXOJIETEHEBOI CUCTEMHU CYNPOBOKYEThCA (H1OpO3HUMU
3MIHAMHU 1 MiJIBUIIEHUM PHU3UKOM pPO3BUTKY eM(izeMu. Po3BuUBaeThCs aHeMis,
MOB's3aHa 31 3HWKEHHSM BCMOKTYBAaHHS 3ajii3a B KHUIIKOBUKY 1 JI3UCOM
EpPUTPOLUTIB. [linBuiyeTbcst  apTeplalbHUl  THCK. Cnocrepiratotbcs
OCTEOIJIACTHYHI Ta OCTEOMOPO3HI 3MIHM KICTKOBOI TKAaHWHU Yepe3 MOPYIICHHS
abcopO11iT KaJblil0 B KUITKOBUKY Ta €HAOKPUHHI pO3JIaIH.

Kaamiii rameMmye mnepeTBopeHHs 25-Tiapokcukanbiudepony Ha 1,25-
TUT1ApoXoJeKanbiidepos, 1HTIOye aKTUBHICTh J3WJIOKCHIA3W B  KICTKax,
3B’SI3YEThCSI 3 MepKamnrtorpynamu, ¢ocdominigamMu, HYKICTHOBUMH KHUCIOTaMH,
BIUTMBAE Ha mporiecu hochoprryBaHHS.

Bwmict kxammito B mpicHmx mpupomnmx Bojax — 0,0001-0,02 Mr/ e,
pPEeKOMEHI0OBaHUM BMICT Kaamito B TuTHI# Boal — 0,001 Mr/z[M3.

CBunenb. Ponb CBUHIIO B JKUTTEASUIBHOCTI  OpraHi3My BHBYEHO

HenocTaTHIO. Bimomo, 1o BiH Oepe ydacTb B OOMIHHHMX IIpoIlecax KICTKOBOI



TKaHUHU. BonHouac 1€l MIKpOEJNIEMEHT € KaHLEPOreHOM 1 TEepaTOTreHOM MJis
Oprasi3my.

OntumanpHa J1000Ba 1HTEHCHUBHICTh HAIXO/DKEHHS CBHHI[IO B OpraHizm
momuay — 10-20 Mkr. Foro medinut B opraHisMi po3BUBA€ThCA 3a HEIOCTATHEOTO
HaJX0/DKeHHS (MeHmie 1 MKr/moOy), mopir TokcuyHocTi — 1 mr/mo0y, TOKcHyHa
J103a JJIs JroauHu — 1 Mr, neraapHa — 10 1.

B opranismi mopocnoi JIOAMHU MICTHTBCS OJNM3BKO 2 MI' CBUHIO. Y
[IUTYHKOBO-KUIIIKOBOMY TpakTi BCMOKTYeThCs 5-10 % (ikonmu 1o 50 %) 1uporo
MIKpoereMeHTa. BMICT CBUHIIO B OpraHi3mi YOJIOBIKIB BHILIUN, HDK KIHOK.
30uTblIEHE HAAXOKEHHS Kanlbllilo, (Gochopy, MArHil0 Ta ULHUHKY 3HIXKYE
abcopO11it0 CBUHINIO, TOMl SIK 3a JAeiuTy 3aiiza 1 MeperidyeHuX eJIEMEHTIB
3JIaTHICTh OpPraHi3My 3aCBOIOBATH CBUHELb 1BULIYETHCS.

B oprani3m cBHHEIb HAXOUTh Yepe3 IUTYHKOBO-KUIIKOBHUM TpakT. CTYIiHb
HOro BCMOKTYBAaHHS 3aJIC)KUTh B1J] PO3UYMHHOCTI CHOJYK. 3 OpraHi3My CBUHEIb
BUBOAUTHCA 3 KajoM (80-90 %), menia yactuHa — 13 ceuero. B Hopmi fioro BMicT
JOPIBHIOE, MI/KT: y KicTkax — 20, y medisii, Hupkax — 0,8, roloBHOMY MO3KY —
0,1.

CBHHELIb € OCHOBHUM aHTPONOT€HHUM TOKCHUYHUM €JIEMEHTOM 13 TpyIu
BKKMX METAJIB, IO MTOB’SA3aHO 3 BUCOKUM 1HYCTplaJbHUM 3a0pyTHEHHSIM.

Jl>xepenaMu B MUTHIN BOA1 MOKYTh OyTH: CBUHELb, PO3YMHEHUI Y PUPOIHIN
BOJI; CBUHEIb 3a0pyAHIOBAUIB, IO MOTPAIUISIOTH y MPUPOJIHY BOAY PI3HUMU
HUIgXaMy (Harpukiag OCH3UH); CBUHELb, IO MICTUTHCS Y BOAOMPOBITHUX TPyOax,
nepexiHuKax, 3BaproBajIbHUX IIBAX Ta 1H.

IIpu BKMBaHHI 3 BOJIOIO IIJBHIICHUX KOHIICHTPAII CBUHIIO 3QJICKHO BIJI
JI03U Ta 4acy HAJXOKEHHS MOXYTh PO3BUBATHUCS TOCTPl a00 XPOHIYHI OTPYEHHS.
['ocTpe OTpyeHHS pPO3BHBAETHCA NPHU OJHOKPATHOMY HAAXOJKEHHI CBHUHIIO B
no3ax: st gopocinx 100-120 mr/mv® Bomm, ast miteit 80-100 mr/om® Bow.

XpOHIUYHE OTPYEHHSI PO3BUBAETHCA MPU MOCTIMHOMY B)KMBaHHI CBHUHIIO B
Manux fo3ax. CBUHEIb Ma€ BIACTHUBICTh HAKOMIMYYBATHCS B TKAHMHAX OpPraHi3my,

CUMIITOMAaTUKa OTPYEHHA 3'IBIISIETHCS IIpu I[OCSIFH@HHi KOHHGHTpaHi.l. CBHHIIO B



kpoBi 40-60 mr/100 mu. IlposiBisieTbcs O3HAKaMHM YpaK€HHSI LEHTPajdbHOI M
nepudepuyHoi HEPBOBOI CHUCTEMH, KHIIEYHUKY, HUPOK. CBUHEIb BIIKIAIA€THCS
MPaKTUYHO Yy BCIX OpraHax 1 TkKaHWHax (0coOJauBO 0OaraTto y BOJIOCCI, HITTSX,
CIIM30BI1M 000710HII1 siceH). OCHOBHUI MEXaH13M JIii CBUHITIO HA OPTaHI3M IMOJISTa€e B
TOMY, 110 BiH OJIOKye (epMEHTH, 10 OEpyTh y4acTh B CHHTE31 T'e€MOTJIOOIHY, Y
pe3yibTaTi 4Oro 4YEpBOHI KPOB'SHI TUIBISL HE MOXYTh MEPEHOCUTH KHUCEHbD,
PO3BUBAETHCS AaHEMISI I XpOHIUHA HEIOCTATHICTh KUCHIO.

Oco0MBO YyTIHBI 10 BIUIMBY CBUHIIO AiTH. CBUHEIL OJOKY€ yTBOPEHHS
BiTaminy [, HeoOXigHOTO /I BIAKIAJAHHS KaJbI[II0 B KICTKaxX, MOPYIICHHS
OOMIHY KaJIbLIIF0 TPUBOJUTH 10 PO3BUTKY paxity. [IIkiamvMBuil BIUIMB CBUHLIIO HA
HEPBOBY CHCTEMY NPUBOAUTH JIO BIOBUIbBHEHHS (I3UUHOTO W PO3yMOBOIO
PO3BUTKY, 3HWKEHHS 1HTEIEKTYaJIbHUX 3JaTHOCTEH, ypakKeHHsI CIIyXOBOTO HEpBa i
3HWKEHHS TOCTPOTH CIYXY 1 T.J.

VY KUBaHHS BOJM 3 BUCOKUM BMICTOM CBHUHIIIO BariTHUMU >KIHKaMU TiABHUIILY€E
PHU3UK NepeIyacHUX MOJIOTIB 1 PU3HK PO3BUTKY BPOKEHUX KATILTB Y MJI0/A.

I'’JIK cBuHITIO B TUTHIN BoJi 3a pekoMenaamisimu BOO3 — 0,01 M/ M.

PryTh. PTyTh MOTpamise B OpraHi3M JIFOJAMHM 3arajibHOI0 KUIbKICTIO 10 0,2
MT/KT 3a 100Yy.

[i BusBNEHO B yciX opraHax i TKaHMHAX OpraHi3My moguHH. ONTHManbHA
n000Ba IHTEHCHBHICTh HAJIXOJDKEHHS PTYTI B OpraHisM — 1-5 Mkr, iHOIl wLeu
noka3Huk 3poctae a0 10-20 mxr/noOy. JedinuT pTyTi B OpraHi3Mi pO3BHUBAETHCSA
3a HEJIOCTATHBLOTO ii HaaxomkeHHs (MeHie 0,5 MKr/100y), nopir TokcuyHocTi — 50
MKT, TOKCHYHA J103a 11 Jroguau — 0.4 mr, neransHa — 150-300 mr.

MakcumanbHa KOHIICHTpAIlisl pTYTi B HUPKax (2,7 MKT/T cUpOi Macu), B 1HIITUX
tkanuHax BoHa MeHIa (0,05-0,30 mkr/r). [TigBuimeHui BMICT pTyTi MOXKe OyTH Yy
Bosiocci (Hopma — 0,1-0,5 mkr/r), Hirtax i mkipi. [lepion miBBUBeACHHS METaIeBOT
PTYTi 3 Oprani3My JtoauHu cTaHoBuTh 70 a6, opraniuynoi — 40 110, mapu pTyTi —
50 m10.

Cronyku pTyTi BACOKOTOKCHYHI. B opraHi3M Jt0uHN BOHA HAJAXOJIUTh Yepe3

JIeTeHl 1 NUTyHKOBO-KUIIKOBUHM TpakT. CHonyku pTyTi A00pe PO3UMHSIOTHCS B



JiMigax, TOMY JIETKO TMPOHUKAIOTh Kpi3b aibBEOJSIPHY MeMOpaHy, CTIHKY
KHIIKOBUKA, TUTAIICHTApHUN 0ap’ep, MIKIpy.

3a XpOHIYHOTO OTPYEHHS PTYTTIO PO3BUBAETHCA CHHAPOM MEPKypiallizmy 3
MOPYIIEHHSM JisUIbHOCTI HEPBOBOI CHUCTEMH 1 TPABHOTO TPAKTY, BUHUKHEHHSIM
nepMaro3iB  (MepkypiaigisM mikipu). B SmoHii omMcaHo MacoBe OTpyeHHS
HACEJIEHHS PTYTTIO, III0 OTPUMAJIO Ha3BY «XBopoOa MiHaMmartay.

['ocTtpe OTpy€eHHS HEOpPraHIYHMMHU CIIOJIyKaMH PTYTI XapaKTepHU3y€eThCs
TaKUMH CHMIITOMaMHU: €pO3isi CIM30BUX OOOJIOHOK TJIOTKH 1 TOpTaHi, HYy/AOTa,
OJIF0BOTAa. 32 XPOHIYHOIO OTPYEHHS 1[I CUMITOMHM JOINOBHIOE NPOTEiHypis. 3a
TOCTPOr0 OTPYEHHS OPraHIYHUMHU CHOJIYKaMH PTYTI CHOCTEPITalOThCS 3BYKEHHS
noJis  30py, pO3JMaJ MOBU 1 pyXiB, mapecresis. XpOHIYHE OTPYEHHS
cynpoBoiKyeThes ypaxkeHHsM [THC, poznanamu ciyxy i 30py.

PtyTh ymkomkye Oynb-sKy TKaHMHY OpraHi3Mmy, 3 SIKOIO KOHTAaKTYyeE, aje
HAHOUIBIIY KOy HAHOCUTH HEPBOBIM CHCTEMI i HUPKaM.

BxuBaHHS ycepenuHy JIeTaabHOI JO03M PTYTI CHPUYHMHSIE TIOPYIICHHS
MICUXIKH, BTPATy IIKIPHOI YYTJIMBOCTI, CIYXy, 30pPy, MOBH, CyJOpPOTH, CEPIIEBO-
CYJIMHHHUN KoJarc 1 1ok (0ciabiaeHHsl cepUeBOi MIsNIbHOCTI W pO3IIMPEHHS CYAMH,
10 TPUBOJUTH /IO MAJIHHS THUCKY B apTepisiX JO TaKOTO HU3BKOTO PIBHS, MPHU
SAKOMY MiJITPUMKA KUTTEBUX (YHKIN OpraHizMy HEMOXXIIMBA), TOCTPY HUPKOBY
HEJOCTaTHICTh, B&XKI YIIKO/DKEHHS TPABHOTO TpakTy. JleTampHuil pe3ynbTaT
MO>K€ HACTYNMHTH Tipu mpuitmManHi ycepeauny 500 mr pryTi. [Ipu BxxuBaHH1 Manmux
703 PTYTI BariTHUMHU KIHKaMU y HOBOHAPO/DKEHUX MITEH BUSBISIOTH KaJIllTBa
PO3BUTKY 1 BpOJIKEH1 BaXKK1 3aXBOPIOBAHHS T'OJIOBHOT'O MO3KY.

3BUYAlHO HEOpraHiyHA PTYTh MPUCYTHSA B MPUPOJIHINA BOJI B KOHIICHTPAIlISX
mermre 0,5 mr/am°. PiBeHp pTyTi y BoAi MOXe IMifBHINYBATHCS B Pe3ylbTati ii
TEXHOTEHHUX Ta 1HIINUX 3a0pyTHEHb.

Pexomennosana I'JIK pryTi B iutHiit Boai — 0,0005 Mr/ oM.

Bepuaiii. Hanexutrp 10 TOKCHMYHHUX — €JIEMEHTIB. CepenHb01000Be
HaAXOMKeHHsT Oepmiito cTaHoBUTH 10-20 MKr. 3arajpHa KIJIbKICTH OepuiIiio B

OpraHi3Mi JIOPOCIIO1 JTFOJUHUA KOJMBAETHCA (3a pizHuMH gaHuMU) Bia 0,4 1o 40 MKrT.



bepuniii mocTiiHO € y KpoBi, KICTKOBIH 1 M’s130Bi# TkanuHax (0,001-0,003 mkr/T),
IHIIMX opraHax. BiH NemoHyeTbCsS B JIETEHSX, MEYIHIN, JIMQATHYHUX BY3Jax,
KICTKaXx, MioKap/il. 3 OpraHiaMy BUBOJAUTHCS NEpEeBaKHO 13 ceuero (moHaa 90 %).

Ileti mikpoemeMeHT Oepe ydacTh y peryioBaHHI (HochOpHO-KAIBIIIEBOTO
oOMiHy, TIATPUMaHHI IMyHHOTO CTaTyCy OpraHi3My. AKTUBHICTb CIIOJIYK OepuIIiio
BUSBJISIETHCS B 010XIMIYHUX MEPETBOPECHHSIX 3a y4acTIO HeopraHiuHux ¢ocdaris.
3a MIOBHINEHOTO BMICTy Oepwiiro B 1K yTBOproeTbes ¢ocdar Oepuiiro.
Bunydaroun ¢ocdartu 3 kictok (docdaT Kanpllito), Oepuiii pyilHye KICTKOBY
TKaHUHY. BBeJlEHHA IIbOr0O €JeMEHTa TBApWHAM BUKIIMKAE «OEpUIIIEBUI» paxiT.
HaBiThb He3HAYyHU BMICT OEpUIIiI0 Y KICTKAaX MPU3BOJAUTH 1O iX PO3M’ AKIICHHS
(6epuitios).

Bepuniii — TOKCHYHHMH, KaHIEPOTCHHHH i MyTareHHHil eleMeHT. Moro
MATOTEHHA JIisl BUSBIIAETHCS B pasi IHTaJsAIl B KOHIEHTPAIIISAX, [0 MEPEBUIITYIOTh
I'’IK B 2 1 Oumpbme paziB. Comi Oepuiiro KOHIEHTpariero | MKMOJIB/I[ME
cnenu@ivyHO 1HTOYIOTh AKTUBHICTH JYXKHOI ocdaTtaszu, pepMeHTIB. Y NaToJIOrii
PO3PI3HAIOTH TOCTPI Ta XPOHIUHI OTPYEHHS OEpUITIEM.

Pexomennioana I'JIK 6epuiiro st mutHux Boa — 0,0002 M/,

Bapiii. B opranismi mopocioi moguau Mictuthest 20 Mr Gapito. Moro ce-
peaHbo1000Be HAIXOHKEHHS cTaHOBUTH 0,3-1,0 mr.

BwmicT 6apiro B miia3mi KpoBi 3MIHIOETHCSI OTHOYACHO 31 3MIHOIO KOHIIEHTpAIlii
KaJbllif0. B HE3HAYHUX KITBKOCTAX Oapiil MICTUThCA B yCiX OpraHax 1 TKaHHUHAX,
HalOUIbIlIe HOro B TOJOBHOMY MO3KYy, M’si3aX, CEJI€31HI[, KPUIUTAIUKY OKa.
busbko 90 % ycboro 0apito B OpraHi3Mi CKOHIIEHTPOBAHO B KICTKax 1 3y0ax.

Toxcuuna o3a 6apito s moauau — 200 mr, neraapHa — 3,7 T.

[Ipu imemiuHid XBOpOOI cepls, XPOHIYHIM KOPOHApPHIA HEIOCTAaTHOCTI,
3aXBOPIOBAHHSIX OPraHiB TpaBJEHHS BMICT Oapil0 B TKAaHWHAX 3MEHIIYEThCS.
HaBiTh y He3HAUHUX KOHIIEHTPAIISX BiH BIUIMBAE HA TTAAKI M SI3H.

bapiii HanexuTh 10 TOKCUYHUX YIBTPAMIKPOEIIEMEHTIB, aJie HE € MyTareHHUM

YU KaHIEPOTEeHHUM. YCI CHOIyKu Oapito (3a BHHIATKOM cynbdaTy Oapiro, M0



BUKOPHCTOBYETbCA B PEHTTEHOJIOTIT) TOKCHYHI. BiH BusiBISi€ HeWpo-, Kapaio- Ta
TEMOTOKCHYHY JiIO.

PexomennoBana I'JIK Gapiro aiist mutHuX Boa — 0,1 Mr/ILM3.

Bicmyr. Hanexxuts 10 TOKCHMYHUX YJIbTpaMiKpoeleMeHTiB. B opranizm
JIOJIMHU HAJIXOAUTh B KUIBKOCTI 5-20 MKr/mo0y. CTymniHb BCMOKTYBaHHSI HOTO Y
[UTYHKOBO-KHUIIIKOBOMY TPaKTi HE3HAUHUU — OJM3bKO 5 %. Ilicnst BCMOKTyBaHHS
OiCMyT BUSBIISIIOTH Y KPOB1 y BUTJISIAI CHOMYK 3 OlTKaMu, BIH TaKOX MPOHHUKAE B
epUTpOIUTH. Mix opraHamMud 1 TKaHMHAMH OICMYT PO3MOJUISETHCS BIIHOCHO
piBHOMIpHO. Jlemo OulbliMi MOro BMICT y TMEYiHIl, HUpKax (mo 1 MKr/r),
CeJIe31HII1, KICTKaX, € BIH 1 B TOJIOBHOMY MO3KY.

BicmyT, mo mnpoilimoB uYepe3 NMUIYHKOBO-KHMIIKOBHM TPakKT, BUAUIIETHCS Yy
BUIIISIAL cynb(iay, 3a0apBioe Kajl y TeMHH Kojip. Pe3opOoBanuii BicMyT
BUJIUIIETBHCS 13 ceuero. BiH 1HIyKye CHHTE3 HU3BKOMOJEKYJSPHUX OLIKIB, Oepe
y4acTh y Tpoliecax ocuikailii, YTBOPIO€ BHYTPIIIHbOKIITHHHI BKJIIOYEHHS B
emniTeNnii HUPKOBUX KaHablLiB. MOXIMBO, 1€l €1eMEHT Ma€ TeHOTOKCHYHI i MyTa-
TeHH1 BJIACTHBOCTI.

[HTOKCHKAIlISI CIIOCTEPITAETHCS JIMIIE 3a TPUBAJIOI Jii HA OpraHi3m coJjei
BICMYTY Yy BENMKHX N103ax. [IpoTe BiloM1 BUIMAIKH STPOT€HHUX, MPOQPECIHHUX 1
noOyToBUX OTpyeHb. [Ipy OTpyeHHI coiisiMu BicMYTy ypaxkytoTbest Hupku, [THC,
NEeYiHKa, IIKIpa, CIU30B1 000JOHKU. TpuBaje BKUBaHHS IpenapariB BICMYTY Yy
BEJIMKUX JI03aX BHUKJIMKA€E CHUMIITOMH BiCMYyTOBOi eHIedanonarii (0coOJMBO y
XBOpHX 13 MOpyleHHAM QyHKOii HUpok). HeOe3neuHum BBa)kaloThb XPOHIUHE
HAJIXOJPKEHHS B OpraHi3M LIbOro ejemMeHTa B KiabkocTi 1,0-1,5 1/100y.

BwmicT BicMyTa B mpUpOgHUX BOAaxX — 5x10°- 0,05 mr/am°. PekoMeHIoBaHa
I'IK BicmyTy mist nutHuX Bog — 0,1 MF/)1M3.

CrpoHuiii. Pazom 3 Dxero B opranizM J0pOCioi JIOIUHY MOA00H HAJIXOIUTh
0,8-3,0 mr ctponitito. [Ipu HagMipHOMY HAIXOKEHH1 CTPOHIIIIO PO3BUBAETHCS TaK
3BaHUM CTPOHIIIEBUM paxiT, a0 ypoBchka XxBopoba (xBopoOa Kammna—beka). Lle
SHACMIYHE 3aXBOPIOBAHHS BIEPIIE BUSBJICHO B HACEIIEHHS, IO MMPOKUBAE OOy

piukun YpoB y CxigHnomy Cubipy. YpoBchka XxBOpoOa € HAciJKOM BHUTICHEHHS



MOHIB KaJbI[il0 HOHAMM CTPOHLIIO 3 KICTKOBOi TKaHWHUW a00 IMiJBUIICHOTO
HAJXO/KEHHS B OpraHi3M CTPOHIIIO 3a TedimiTy kanbiito. [Ipy HakonmuveHHi B
OpraHi3Mi CTPOHIIIIO YPaXKae€ThCsl BECh OpPraHi3M, MPOTE HAUTUIOBIIIUM IS IIbOTO
3aXBOPIOBAHHS € PO3BUTOK AUCTPO(PIUHUX 3MIH KICTKOBO-CYTJI00OBOi CUCTEMH B
nepioJ poCTy 1 PO3BUTKY OpraHizmy (hopMyeTbCs CUMETPpUYHUM JedopMiBHUN
OCTEOIOPO3 Uepe3 TaIbMyBaHHS POCTY KICTOK 3 OOKy MeTaemi(izapHUX XPSIIIB).
3axBOpIOBaHHS  CYNPOBOKYEThCS ~ MOpPYyHIEHHSM  (pochopHO-KaIbIIEBOTO
CHIBBIJIHOIIEHHSI B KpOBI, JUCOAKTEPIO30M KHUIIKOBUKA. [HTaMsIis CHOJyK
CTPOHIIIO 1HAYKYE (P1OPOTUYHI 3MIHU B JIETEHSX.

AOcopO11isi  CTpOHIIII0O BiJOYBa€ThCA B OCHOBHIM, JABaHaAUATHOATNIN 1
MO3J0BXKHIHM Kuil. AGcopOoBaHUM B OpraHi3Mi CTPOHIIIA BUBOJIUTHCS MEPEBAKHO
13 ceUero, MEHIIE — 3 JKOBYI0. Y Kajll MICTUTbCA HEaOCOpOOBAaHUI CTPOHLIIH.

B opranizmi nopocinoi moanHu 6Jmu3sKk0 320 MT CTPOHIIII0, TPUYIOMY OCHOBHA
roro KuUIbKICTh (710 99 %) nenmoHoBaHa B KicTKaX. BiTHOCHO BHCOKI KOHIIEHTpAIIii
cTpoHmito B Jimdarnunux Bysnax (0,30+0,08 wkr/r), nerensx (0,20-0,02),
seuynukax (0,14+0,06), neuinmi 1 aHupkax (0,1+0,03 Mkr/r). ¥ KpoBi BHSBICHO
0,02+0,002 Mkr/mu ctpoHiito. JlaHuX MIOAO 3HMXKEHOrO BMICTY CTPOHIIIO B
OpraHiami JIOAUHU B JjiTeparypi HeMa. CHOXHUBaHHS IypaMH 1 MOPCHKUMH
CBUHKAMHU paIioHy 31 3MEHIICHUM BMICTOM CTPOHIUIO TPU3BOAMIO [0
INPUTHIYEHHS IX POCTY, 3MEHIIEHHS KaiblUQIiKalli KICTOK 1 3yOiB, MIJBUIIEHHS
JaCTOTH Kapiecy 3yOiB.

CrpoHuiit s Jr0auHU HeTOKCMYHUU. [Ipote ocobmmuBo HeOe3nmeuHun ist
OpraHi3My pajiOaKTUBHUM %Sr. [ToTpanuBiim A0 CKJIaay KICTKOBOiI TKaHWHH, BiH
BIJTUBAE HA KICTKOBUH MO30K, TOPYIIY€E KPOBOTBOPHI MPOIIECH.

Bwmict ctponuito B mpupoaux Bojax — 0,05-50 mr/nm°. PekomermoBana TJIK
CTPOHIIIIO JIJIs1 MUTHHUX BoJ — 7,0 mr/om’,

Taumiii. Cori Taniro gyxe Tokcuuri. Moro BMmicT y MiHepamax craHoBHTh 20
MI/KT, Y BOAHUX po3unHax — 01u3bko 0,1 Mr/zLM?’.

VY pasi notpamisHHag B opraizM 20-60 MI/KT Tajlii CMEepPTh HACTAE MPOTATOM

TwkHsg. Oxcupn tanio (III), mo € BOAOPO3UYMHHHMM, JEHI0 MEHII TOKCUYHUN



NOpIBHAHO 3 Horo cojsmu. [luTHa Bojga 13 BMICTOM LBOTO €JE€MEHTa MOHAl
TPAaHWYHO JIOMYCTHUMY JI03Yy MOK€ TIPHU3BECTH JIO IINIYHKOBO-KUIIKOBOTO
MOAPa3HEHHS 32 KOPOTKHM TEPMiH, a TaKOX J0 3MIHM XIMIYHOTO CKJaay KpOBI,
3aBJIaTH IIKOJW TMEYiHIl, HUPKaM, HEPBOBIM CHCTEMI, KHIIKOBUKY, CiM’STHUKOBUM
TKaHUHaM, MPU3BECTHU J0 BUITA/IIHHS BOJIOCCS.

['omoBHMMHU cHUMIITOMaMHM TOCTPOi I1HTOKCHKAII € aHOpPEKCis, OJoBOTA,
nenpecisi, BUNAAIHHSA Boyoccs. [IOmMKOMKEHHST AMXaTbHUX MUIIXIB — JIETaNbHE.
AHaJOT14HI CUMIITOMH BUSIBJISIIOTHCA 1 32 XPOHIYHOI IHTOKCHKAIi. BTpaTta Bosoccs
— TUMOBA O3HAaKa 1HTOKCHKAIIll, CIPUYMHEHOI TaylieM. KOHTpoJibHA KOHIIEHTpAIis
Tanio B KPOBi 32 XPOHIYHOTO i FOCTPOro oTpyeHHs — 10 1 Mr/am’,

Bwmict Tamito B mOpiCHUX MNPUPOAHUX BOJAX — 1x107°-3x10™ MF/IIME.

Pexomenposana I'JIK Tamro mrs mutaux Bog — 0,0001 MF/I[Mg.



