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KOPOACGRGKAA AKAACMHUA HAVK

JIETTAPTAMEHT BBICIINX 3HAHUN
HHUMU buosHeprorexHoorui

MH®OPMAIIMOHHBIN BIOJJIETEHD
Pycckosi3piuHas 2JIeKTpOHHAs BepCuUs

YTBep:kaen Ha 3acenanuu YdyenHoro Cosera Mucruryra

[TPEITAPATHBI I'PYIIIbI CAIIOHUTHI

CanoHuT sBiSIETCSl OOOTAlllEHHbIM, MPUPOJHBIM MHUHEPAIOM, W3TOTaBIMBAETCA U3
DKOJIOTUYECKHU YUCTOTO CBIPBS.

[Ipenapatel «CamnoHuUT» - OWOJIOrMYECKM AaKTUBHBIM, cojepkar Oonee 40 Mukpo u
MAaKpOJIEMEHTOB, ITPU ITOJIHOM OTCYTCTBUHM TOKCHYECKHUX DJIEMEHTOB.

Meroaukn BO3JAEHCTBUS HAa OpPraHU3M, IPOLUIM BCE KIMHUYECKHE HUCIIBITAaHUS B TECUCHUE
oosee 30 Jer.

B nHacrosiiee Bpems akTyalbHOU CTaHOBSTCS JBE MPOOJIEMbI BIMSHUS OKPYKaIOIIEH cpebl
Ha OPraHMU3M YeJIOBEKA U KUBOTHBIX:

- llepBas - MPOMBIILIIIEHHOE 3arpsI3HEHKE MOYBBI, BO3/1yXa U BOABL.

- Bropas - npOMBIIUIEHHOE arpOTEXHWYECKOE MCTOLICHHWE IOYB IO BAXKHEUIIMM I
3I0pPOBbS YEJIOBEKA HE3aMEHUMBIM MUKPOJJIEMEHTAM.

BcemupHO wu3BECTHBIN MHMKpOdJeMeHTOJor - noktop I'empm Ilpenep rosopui, 4YTO
“MUHEpaNbHbIC BEIECTBA - 0OJee BAXKHBIE B UEJOBEUYECKOW MHIIE, YEM BUTAMHUHBI, TaK KakK
OpraHu3M MOKET MPOU3BOJUTH MHOTO BUTAMHUHOB, HO HE MOXXET NMPOU3BOAUTH HEOOXOIUMBIE
MUHEpAJIbHBIE BEIIECTBA U YIAIATh TOKCHYHBIE’, TaK KaK TOKCUYHBIE MHUKPOJJIEMEHTBHI HE
MIOABEPTAIOTCSA IMpoueccaM camoouunieHus. KiumHudeckas MeaunuHa TIOKa Jajleka oT
MOHUMAaHMs TJI00ATBbHON pPOJaM JAeduUUTa MHUKPORJIEMEHTOB B BO3HUKHOBEHHHM U Pa3BUTHU
OOJNBIIMHCTBA  XPOHUYECKMX  3a00JieBaHMM, TIOYTH HE  MOJJAIOIIMXCA  JICYEHUIO
JIEKAPCTBEHHBIMH CPEICTBAMU.

B Hacrosimiee BpeMs BpayaM XOpPOIIO H3BECTHBI JIMILIBb HEKOTOpble AeULUTHL: Hona,
xenesa, propa, kpemHus. Korna ke B cucteMy KIMHMYECKHUX OOCJeI0BaHUN BOMAYT aHAIU3bI
Ha Je(ULIUT MUKPOIIEMEHTOB U U30BITOK TOKCUYHBIX METAJIOB HAC 0XKMJIAIOT KYTKHE HUPHI
1o epUIUTYy IIMHKA, MapraHia, Meau U Jpyrux MUKPO3JIEMEHTOB.

CoBpeMeHHBIE Hay4HbIE HCCIECIOBAHMS IOATBEPKIAIOT, YTO MHMHEPAJIBHBIC BEIECTBA
HEOOXOIMMBI JUIsl MHOTOYUCIIEHHBIX METa0O0JINYECKUX (PYHKIMI Ha BCEX CTaIUAX >KU3HEHHOIO
mporecca.

B nponecce nmpurorosiennss CanoHHTAa HMCHOJIB3YIOTCS CHEHHAIBHBIE METOAbl OYMCTKH,
o0e33apaKMBaHUs, aKTUBALIUU U CTAOMIM3ALUH.

boratcTBO B MHMHEpPaTbHOM COJEP)KAHMM W AHTUTOKCUYHOCTH IPUIAIOT Ipernaparam
rpynnsl  CalloHUTOB yHUBEPCAJIbHOCTh. [l0 0OMIMI0O MHUHEpPAJbHBIX COCTABISIOLIUX OHHU
HAaMHOTO NIPEBOCXOJUT OBOIIM M (PYKTBl. A TIIpeKpacHble aJICOPOMpYIOLIME KauyecTBa
IIpenapaToB IO3BOJIAIOT MM BBIBOJAWTH ITaTOTCHHBIC BEIIECTBA M TOKCHHBI W3 OpraHu3Ma
YeJloBeKa, yiydilasi ero sHeprooOMeH. IlpemapaThl Takke aKTHMBHO BIIMSET Ha IMATOTEHHBIE
KJIETKA Hapy»XHOW YacTH Tesla 4esoBeKa, o3/10paBiuBas uX. IIpaBUibHbBII 0OMEH BELIECTB, B
CBOIO 04YEpPEb, IEJIAET OPTraHNU3M 310POBBIM.
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Opna u3 Teopuil MexaHU3Ma 1€JIeOHOro JACUCTBUS NPENapaToB 3aKIOYAETCsl B TOM, YTO
cTaTU4YecKasi BOJHa (8 METpPOB) COBMAJAET C BOJIHOW KoyieOaHUI 340POBBIX KJIETOK OpraHU3Ma.
[ToaToMy OHHU 3acTaBiIAIOT OOJNbHBIE KIETKH, UMEIOLIUE APYTYI0 4acTOTy, BUOpPUpPOBaTh, Kak
3I0pOBbIE U TEM CaMbIM IIOMOTAalOT OpraHu3My HW30aBUTHCSI OT BPEAHBIX CTPYKTYD,
MPENSITCTBYIOMINX €r0 HOPMaJbHOMY (DYHKIIMOHUPOBAHUIO.

OT0 XapakTepu3yeT Ipenaparbl, KaKk YHHUBEpcalbHble UM O€3BpEIHbIE CpEACTBa JICUCHUS
pa3IMyYHbIX 3a00JI€BaHUI OpraHU3Ma YeIOBeKa.

[lo nanHpiM mnpenaparbl rpynnsl  CamoHUTOB 00JIaJalOT BBICOKOW M30MpaTesbHON
AKTUBHOCTHIO B OTHOLIEHUHU COJEM TSKENbIX METaUIOB, IIETOYHO3EMEIbHBIX METAJUIOB U
PaAMOHYKINA0B, 3(P(GEKTUBHO CBA3BIBAIOT W BBIBOAAT W3 OpraHU3Ma JaHHbIE BEIIECTBA.
Xopouio CBSI3bIBAET U HEUTpAU3yeT OO0JIE3HETBOPHbIE MUKPOOPTaHU3MbI U BUPYCHI (BUPYCHI
MOJINOMUEININTA, TeNaThTa A, NaTOT€HHBIE IITAMMbl KMILIEYHON MAJ0YKH, CTA(UIOKOKKA U Jp.).

CopOruoHHasi aKTUBHOCTh IPENapaToB BhIIIE, YEM Y aKTUBUPOBAHHBIX YIJIEH, MPU 3TOM
OHU HE 00J1aAAI0T OTPULATENBHBIMU TOOOUYHBIMU JEHUCTBUSMU, TPUCYLUIUMHU YIJISIM - TAKUM Kak
TpaBMaTu3alMsl KJIETOK CIM3UCTOM OOOJOYKM KHUIIEYHHKA, COJEPKAHHE TEXHOTCHHBIX
3arpsi3HUTENCH, O00NajaloluX  KaHIEPOTeHHbIMM  CBoMcTBamMu  (OeH3-anmbda-nmupeH u
auokeuabl). Hanmpotus, rpaHysibl mpenapaTtoB OBajbHbIE, MATKUE U COBEPILIEHHO HE COJEpKat
TOKCUYECKUX BEILECTB, IMPH IpPUEME BO BHYTPb MNPOUCXOAUT IPPEKT MPOJOHTUPOBAHUS
NEeMCTBUS Mmpenapara M3-3a YTONIIEHUS 3allUTHOTO CJO0S KJIETOK CIM3UCTOM 000JI0YKH
KHUILIEYHHKA.

MuKkpo31eMeHTBl OTHOCATCS K OMOJIOTMYECKH aKTHUBHBIM BEILIECTBAM. DTO HEOPraHUYECKUE
AJIEMEHTHI €CTECTBEHHOTO IIPOUCXOKACHHUSI, CIIyKAIME KaK dKU3HEHHO Ba)KHbIE PErYJIUPYIOLINE
BEILECTBA, HaNpUMEp, MpPU aKTUBALIMM TOPMOHOB WM (epMeHTHbIX cucteM. llogaepxuBaror
BUTAMHUHBI B UX (DYHKIMM U SIBJISIIOTCS COCTABHOM 4YacThiO0 KO3H3UMOB. [Ipuuem, naxe npu
JOCTaTOYHOM KOJIMYECTBE NPUHUMAEMBIX C THUIIEH BUTAMMHOB, HO TMpU jAeduuurte
MHUKPO3JIEMEHTOB, HEOOXOAUMBIX JUISl UX pabOThI - OyAET MPOSBIATHCS KIMHUKA 3a00JI€BaHUM,
BBI3BAHHBIX HEJIOCTATOYHOCTHIO BUTAMHHOB.

Kanpuuii, gochop, maruuii, HaTpuil, Kaauii © XJOp, HEOOXOAUMBI OpPraHU3My B
OTHOCHUTEJIBHO OOJIBILIOM KOJINYECTBE.

B Manpix KonuuecTBax HYKHBI CIEAYIOIIME MHUHEpAIbHbIE BELIECTBA, KOTOPBIE TAKXKE
UTpalOT BaXHYI poJib: XpoM, (TOp, HOJA, MeIb, MapraHel, MOJHOJIEH, CEleH, IIMHK U
HEKOTOpBIE JpYyTHeE.

Oobpaniaem Baiie BHUMaHuE Ha TO, YTO OBOIIM U ()PYKTHI UMEIOT JOCTATOUYHOE COJIEP KAHUE
OIpeZIeIEHHBIX MUHEPAJIOB B CIyyae UX JIOCTAaTOYHOTO COofepXaHus B mouse. B snneMuuecku
HEONaronpusTHBIX PErHoHaX OBOUIM W (PYKTBI MOTYT COAEpXkaTb HENOJHBIM WM
HecOalaHCUPOBAHHBIA HAOOP MUKPO3JIEMEHTOB.

ButamuHbl, BHICOKOAKTUBHbIE B OHOJIOTMYECKOM IUIAHE BEIIECTBA, MPEAYNPEXIAI0T
pa3BuTHE 3a00JIEBaHMM, HA3bIBAEMBIX AaBUTAMUHO3aMH. BpisBunace u jpyras crnocoOHOCTh
BUTAMHMHOB: OHU YJIy4YlIalOT BHYTPEHHIOIO Cpely OpraHu3Ma M CHOCOOCTBYIOT YJIyUYLIECHHUIO
JeSITENIbHOCTH €ro OCHOBHBIX cucTteM. Ho, kak Mbl paHee OTMedaliu, caMd BUTAaMHUHBI B
OopraHMsmMe «He pabotaroT». 1 HOpMaibHOW W TOJHOLEHHOW (YHKIMM BHUTAaMUHAM
HEOOXOJMMBI  Pa3JIMYHbIE MHUKPO3JIEMEHThI, KOTOpblE B COYETAHMM C BUTAMUHAMU
o0pa3yloT KO(QEepMEHTbl, (PEPMEHTHbIE CHUCTEMbl M Jpyrue OHOJIOTMYECKH aKTHUBHbBIE
BemectBa. Hanpumep — nimankobanamun (Butamun B12) moxkeT (QyHKIIMOHUPOBATH TOJIBKO
IpU JIOCTATOYHOM YpOBHE KOOajabTa B KpPOBHU.
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