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Summary

Cadmium is a toxic heavy metal associated with osteoporosis, liver, and
kidney disease. A study from the Slovak Republic, where cadmium levels
in the soil are high, showed some vegans to have high enough blood
cadmium levels to raise concerns.

Correcting iron deficiency can prevent the body from absorbing cadmium.
A modest zinc supplement is probably safe and could also reduce
cadmium absorption as well as neutralize cadmium’s harmful effects in the
body.

Kaamin

Astop [xek Hoppic, cepTudikoBaHui gietonor

3MicT

Beryn
3aranbHun ornaa

PiBeHb KaaMito B cMpoBaTLL KPOBI
Kagmin i BeraHcbke xapdyBaHHSA
Kagmin i LiIMHK
o LlnHKoBI JO0DaBKM i AOMILLKM KaOAMitO
e [locunaHHsa

Bectyn

Kagmin - ue BaXkkmn metan, Wo Mae TOKCUYHI BNAaCcTUBOCTI | acoLiioBaHUI
3 OCTEONOPO30M (KPUXKICTb KICTOK), 3aXBOPHOBAHHAMM MEYiHKM Ta HUPOK.
Pesynbraty gocnifXeHHs 3 BUMIpIOBaHHA PiBHSA Ka[Mito B KPOBI BEraHiB,
sike 6yno npoBegeHe y CnoBayvyunHi, Nokasanu, LWo AesKi BeraHn manm
NiABULLEHUI BMICT LIbOro MiKpoesriemeHTa B KPOBi, L0 BUKITMKAIO
cTypboBaHIiCTb y JOCNIAHMKIB.

LLlo6 3anobirtn MOro BCMOKTYBaHHIO, PEKOMEHAYIOTb CNOXMBATN OOCTATHIO
KINbKICTb 3ani3a. IHWa anbTepHaTmBa - Xap4yoBi 400aBKM 3 MOMIPHUM
BMICTOM LMHKY. BOHM BBaxatoTbCst 6€3ne4HNUMM | MOXKYTb CMOBINbHUTH
BCMOKTYBaHHSA KagMit0 Yy KPOB, a TakOX HenTpanisyBaTu LWKIONMBUIA BMNB
MiKpoenemMeHTa Ha opraHiam B Linomy.
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Background on Cadmium

Cadmium is a common heavy metal found in soil due to the use of
phosphate fertilizers [Krajcovicova-Kudladkova 2006]. Cadmium has a
long biological half-life and it can take 30 years for the body to rid itself of
it [Chakraborty 2013]. Cadmium toxicity can cause painful osteoporosis,
a reduction in kidney function [Chakraborty 2013], and liver toxicity
[Krajcovicova-Kudladkova 2006]. Smokers tend to have higher

cadmium levels due to high levels in tobacco.

The amount of cadmium in food is dependent on the amount of cadmium
in the soil. It's generally thought that undeveloped and developing
countries have more cadmium in their soil. There have also been attempts
to reduce the amount of cadmium in the environment in the United States
by containing hazardous waste [Tellez-Plaza, 2012 (a)].

Cadmium is a common heavy metal found in soil due to the use of
phosphate fertilizers [Krajcovicova-Kudladkova 2006]. Cadmium has a
long biological half-life and it can take 30 years for the body to rid itself of
it [Chakraborty 2013]. Cadmium toxicity can cause painful osteoporosis,
reduced kidney function [Chakraborty 2013], and liver toxicity
[Krajcovicova-Kudladkova 2006]. Smokers tend to have higher
cadmium levels due to high levels in tobacco.

Blood cadmium levels as low as 0.5 to 0.8 pg/l have been associated with
chronic disease. A 2012 report of 8,989 adults from the United States
National Health and Nutrition Examination Survey (NHANES) 1999-2004
found such levels to be associated with all-cause mortality (1.50,
1.07-2.10), cardiovascular disease (1.69, 1.03-2.77), and heart disease
(1.98, 1.11-3.54) after a follow-up of 4.8 years [Tellez-Plaza, 2012 (b)].

3aranbHa iHpopmauis

Kagmin - ue BaxXku meTtarn, SKMn HaKonu4yeTbCs B I'PYHTI Yepes
BUKOpUCTaHHA doochopHux nobpus [Krajcovicova-Kudladkova 2006].
Mepioa GionoriyHOro HaniBUMKNY KagMmito € gocutb Tpusanum. LLLo6
MOBHICTIO BUBECTM MOrO 3 OpraHiamy, Moxe 3Hagobutnce 6nmsbko 30 pokiB
[Chakraborty 2013]. TOKCU4YHICTb KagMmito MOXe Npmn3BecTn 4o 6onto4voro
ocTeonopoasy, HupkoBol HegoctaTtHocTi [Chakraborty 2013], | TOKCMYHOTO
ypaxeHHs nediHkm [Krajcovicova-Kudladkova 2006]. Kpim Toro, kagmin
MICTUTBCS B THOTIOHI, LLIO NPU3BOANTL A0 MiABMULLEHOIO PIBHA LbOro
MIiKpOEeneMeHTY B KPOBI KypLiB.

KinbkicTb KagMmito B NpoayKTax XxapyyBaHHS 3aneXxuTb Bif KinbKOCTI
KagMito B I'pyHTIi. 3aranibHOBU3HAHO, WO B I'PYHTI HEPO3BMHEHUX KpaiH Ta
KpaiH, L0 pO3BMBAOTLCS, 3HaNAeHo BinbLle kagmito. Y Cnony4eHnx
LTaTtax Takox pobunucs cnpobu 3MEHLLUNTK KiNbKiCTb KagMito B
HaBKOMULLUHBOMY CepefoBULL LLAXOM PErysitoBaHHS NMUTaHHS
Hebe3ne4yHux Biaxoais [Tellez-Plaza, 2012 (a)].

Kagmin — nowmpeHnin Baxxkum Mmetan, SKMn MiCTUTbLCA B I'PYHTI Yepes
BMKOpUCTaHHA dpocdaTtHmx fobpus [Krajcovicova-Kudladkova 2006].
Kagmin mae gosrun GionoriyHmi nepiog, Hanisposnaay, i opraHiamy Moxe
3HagobuTtucsa 30 pokis, Wob no3dyTmca noro [Chakraborty 2013].
ToKkcu4Ha aist BUCOKMX PIBHIB KagMito MOXE CPUYUHUTI BonicHWIA
OCTEeOoNopo3, 3HMKeHHS yHKUiT HUpoK [Chakraborty 2013] Ta oTpy€eHHSA
nediHkn [Krajcovicova-Kudladkova 2006]. Kypui, Sk npaBunio, MmatoTb
BULLINIA piBEHb KagMilo B OpraHi3ami Yepes BUCOKUA BMICT NOrO B THOTHOHI.

PiBeHb kagmito B KpoBi, Lo cTtaHoBuTb Big 0,5 go 0,8 mkr/n, nos'a3aHni 3
XPOHIYHMMUK 3axBoptoBaHHAMU. 3BIiT 2012 poky, B AKOMY aHanidyBanucb
Aaxi 8989 nopocnux, Wwo B3snu yyactb Y HauioHanbHOMY 06CTEXEHHI
3gopos's Ta xapyyBaHHs CLLUA (NHANES) 1999-2004 pokis, nokasas, Lo
TakKi piBHI NOB'A3aHi 3i cMepTHICTIO Big ycix npuyuH (1,50, 1,07-2,10),
cepueBo-CyaMHHMMK 3axBoptoBaHHsaMK (1,69, 1,03—-2,77) Ta cepueBnMU
3axsoptoBaHHaMM (1,98, 1,11-3,54) nicnsa 4,8 pokiB cnocTepexeHHs
[Tellez-Plaza, 2012 (b)].
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To get an idea of cadmium levels in toxicity, a case study of a
non-smoking man exposed to cadmium in this occupation as a jeweler
had severe osteoporosis and impaired kidney function with a blood
cadmium level of 420 ug/l [Chakraborty 2013].

Cadmium and Vegan Diets

A 2006 study from the Slovak Republic, of non-smokers, found vegans to
have significantly higher blood levels of cadmium than non-vegans
[Krajcovicova-Kudladkova 2006]. See Table 1 for the amounts for each
diet group. However, both groups were relatively low compared to the
reference range.

Duration of vegetarianism was a risk factor for cadmium concentration
above 5 pg/l a level the researchers believed represented health risks. Six
(8%) vegetarians had levels above 5 ug/l and their average duration of
vegetarianism was 11 years vs. 6 years in those with levels lower than 5

Mg/l

Cadmium concentrations were also correlated with whole grain intake (the
cadmium is stored in the bran) and seeds, but not legumes. The
researchers didn’t measure for damage from cadmium toxicity and
believed that the higher antioxidant status of the vegetarians could protect
them from the oxidative damage of cadmium (which may not be the only
type of damage).

To get an idea of cadmium levels in toxicity cases, a case study of a
non-smoking man who presented with severe osteoporosis and impaired
kidney function had a cadmium blood level of 420 ug/l [Chakraborty
2013]. It was determined that he had been exposed to cadmium in his
occupation as a silver jeweler.

LLlo6 3p03yMmiTV TOKCUYHWIA BASIMB PiBEHb KagMilo B OpraHiami, po3rinsgHeMo
ofHe pocnimkeHHa. B HboMy y YonoBika, KM He KypuB | 3a3HaB BMUBY
KagMito, npawoym 1BenipoM, CnocTepiraBca TAXKNN OCTEOonopos Ta
NOpYyLUEHHS OYHKLIT HUPOK, a piBEHb KaaMito B KpoBi cTaHoBUB 420 MKr/n
[Chakraborty 2013].

Kagmin | BeraHCcbke XxapiyBaHHSA

Mig yac pocnigxeHHs, nposegeHoro y 2006 poui B Cnosay4nHi cepeq
HeKypuiB, Byrio BUSIBMEHO, L0 KOHLEHTpAaList KaaMito Y KpOBi BEraHiB €
3HAYHO BULLIOIO HIXX Y NMoAen, SKi iAsSTb M'SICO | MOMOYHI NPOAYKTH
[Krajcovicova-Kudladkova 2006]. BiaMiHHOCTiI MiX pisHUMK TUNamum
Xap4yyBaHHs HaBefeHo y Tabnuui 1. TumM He MeHLUe, MOKa3HWUKN Yy KOXHIN 3
OBOX rpyn 6ynun BiQHOCHO HMXKYMMU HiXX HOpMa.

Hebe3neyHnm ansa 300opoB’a HayKOBLi BBaXKatoTb pPiBEHb KagMito Big 5
MKI/1 | BULLLE, SSKW MIiT pO3BUHYTUCb BHACIAOK TpmBanoro nepebyBaHHSA
Ha BereTapiaHcbKin gieTi. Y wectu BeretapiaHuiB (8% Big 3aranbHol
KINbKOCTI) KOHLUEHTpaLis KaaMmito nepesuvLLyBana 5 MKr/n, a cepeaHs
TpMBanicTb iXHbOro BeretapiaHcTea byna 6nmsbko 11 pokiB. HaTomicTb Ti,
XTO Bynu BeretapiaHUsIMU NPOTArOM 6 POKIB Masiv HAXYMIA BMICT LibOro
MIiKpOENEeMEHTY, HiXK 5 MKr/n.

KoHueHTpauito kagmito Byno TakoX NOB’sA3aHO 3i CNOXMBAHHAM
LiNbHO3EePHOBUX NPOAYKTIB (KaAMi MICTUTLCA Y BUCIBKaX) Ta HACIHHSA,
ogHak He 6060BMx. CTOCOBHO LLUKOAM Bifl TOKCUYHMUX BNAcTUBOCTEN
KagMito, 4oCnigHMKM HEe 3pobunm XoaHuX BUCHOBKIB. MpoTe, BOHM
BBaXaloTb, L0 BereTapiaHui MaloTb BULLMN aHTUOKCUOAHTHUM CTaTyC,
AKUN MOXe 3aXUCTUTK X Bif LWKIANMBUX OKMUCIIHOBaNbHUIA NPOLIECIB
CMPUYMHEHNX KagMieM (xo4a Le Moxe ByTn He eANHUI HEraTUBHUN
Hacnigok).

[Mpo TOKCUMYHUI piBEHb KaZMIil0 pO3MNoBigae HAaCTyNHUW Npuknag 3
OOCNIMKEHHS. Y Yonosika, Sikur He nNanue, BUSBUIN BaXXKy doopmy
OCTeonopoasy i nopyLleHe OyHKLiIOHYBaHHA HUPKK. KOHLEHTpaLis kagMmito
B KpoOBi Lboro yornosika ctaHosuna 420 mkr/n [Chakraborty 2013].
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Blood cadmium levels as low as .5 to .8 pg/l have been associated with
chronic disease. A 2012 report of 8,989 adults from the United States
National Health and Nutrition Examination Survey (NHANES) 1999-2004
found such levels to be associated with all-cause mortality (1.50,
1.07-2.10), cardiovascular disease (1.69, 1.03-2.77), and heart disease
(1.98, 1.11-3.54) after a follow-up of 4.8 years and many adjustments for
potential confounding variables [Tellez-Plaza 2012].

The amount of cadmium in food is dependent on the amount of cadmium
in the soil. It is generally thought that undeveloped and developing
countries have more cadmium in their soil. Additionally, the Slovak
Republic appears to have higher cadmium levels than most of the
countries in Europe [Harmens 2012]. There have also been attempts to
reduce the amount of cadmium in the environment in the United States by
containing hazardous waste [Tellez-Plaza 1988—-2008].

Two studies have measured the cadmium levels in vegans.

A 2006 study from the Slovak Republic, of non-smokers, found vegans to
have significantly higher blood levels of cadmium than non-vegans
[Krajcovicova-Kudladkova 2006]. However, both groups were relatively
low compared to the reference range.

TABLE 1. SERUM CADMIUM LEVELS

Group Mg/l
Reference: Non-smokers [A] 3-12
Reference: Smokers [A] 6-48

Study from Slovak Republic [B]

Non-vegetarians 0.45

MprynHOO iHTOKCKKALT BUsSBMNacb poboTa 3i cpibnom y roBenipHin
ManCTEpPHI.

Husbka KoHueHTpauia kagmito (0,5-0,8 mkr/n) 6yna acouiioBaHa 3
Pi3HMMW XPOHIYHMMM 3axBoptoBaHHAMK. Y 2012 poui 6yna onybnikoBaHa
AonoBigp, sika 6adyBanach Ha pesynbratax HauioHanbHOI nporpamm
nepesipku 300opoB’s Ta xapyyBaHHA y CLUA (NHANES a6o United States
National Health and Nutrition Examination Survey) Bnpogosx 1999-2004
pp., Yy AKin B3anum yyactb 8989 ocib Bikom Big 20 pokiB. CnocTtepexxeHHs
TpmBanu 4.8 pokiB i NOKasanwu HacTyMHi pe3ynesraTtu: acouialis HU3bKUX
PiBHIB KagMito 3 3aranbHot cMmepTHicTio - 1,50 (1,07-2,10), xBopobamu
cepueBo-cyauHHoIl cuctemu - 1,69 (1,03-2,77), cepuesmmun
3axsoptoBaHHsaMU - 1,98 (1,11-3,54) [Tellez-Plaza 2012]. bByno
3aCTOCOBaHO BiJOKPEMITEHHA pe3ynsTaTiB Bif IHLWMX 3MIHHUX.

BmicT kagmito B XXi 3anexuTb Bif MOro KOHUEHTpaUil y r'pyHTi. MpuiHATO
BBaXKaTw, LLO Yy criabopo3BUHEHMX KpaiHax i KpaiHax, WO po3BMBAOTLCA,
I'PYHT BinbLl Hacu4eHnn kagmiem. Takox, € AOCHILKEHHS, AKi nokasanw,
wo CrnosayynHa Mae HarMBULLNIA piBEHb KaaMito cepen EBPONenCcbKnx
kpaiH [Harmens 2012]. Y CLWA 6ynn cnpobu nokanisysatn Hebe3neuHi
BiAXO4M 3 METOK 3MEHLLUEHHS BNNuBY kaamito Ha goskinnga [Tellez-Plaza
1988-2008].

[1Ba pocnigpkeHHA BUMiptoBanu piBeHb KaMito B OpraHiami y BeraHis.

HocnigxeHHs, npoegeHe y 2006 poui y Cnosaubkin Pecnybniui cepen
HeKypuiB, BUABUIIO, LLIO BErAHM MakTb 3HAYHO BULLIMKW PiBEHb KaaMito B
KpoBI, Hixk HeBeraHu [Krajcovicova-Kudladkova 2006]. OgHak B 060X
rpynax BiH ByB BiAHOCHO HU3bKMUM MOPIBHSAHO 3 peddepPEHTHNM
Jiana3oHoM.

Tabnuusa 1. PiBeHb Kagmito B cupoBaTLi KpoBi
Mpyna MKr/n
3-12

6-48

Tiogn, aki He nanaTb [A]
Kypui [A]

Pe3ynkTaTn gocnigkeHHs npoBeaeHoro B CnoBayvuuHi [B]

HeBereTapiaHui 0,45
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Semi-vegetarians 1.34
Lacto-ovo-vegetarians 1.75
Vegans 3.15

[A] — [Chakraborty 2013]

[B] — [Krajcovicova-Kudladkova 2006]

To convert blood cadmium from pg/l to nmol/l, multiply by 8.897. To convert urine cadmium from
Mg/g creatinine to nmol/mmol creatinine, multiply by 1.006. [Tellez-Plaza, 2012 (b)]

Six (8%) vegetarians had levels above 5 ug/l and their average duration of
vegetarianism was 11 years vs. 6 years in those with levels lower than 5
Mg/l. The Slovak Republic appears to have higher cadmium levels than
most of the countries in Europe [Harmens 2012].

The researchers didn’t measure for damage from cadmium toxicity and
believed that the higher antioxidant status of the vegetarians could protect
them from the oxidative damage of cadmium (which may not be the only
type of damage).

A 2017 study from Norway found 124 meat-eaters to have similar
cadmium levels (1.50 ymol/l) to vegetarians (1.70 pmol/l). The vegetarians
included 15 vegans who had similar cadmium levels to the non-vegan
vegetarians, though the specific amounts weren'’t reported [Flgtre, 2017].

Cadmium and Zinc

So what’s a vegan to do? Is this something that we should worry about?

In a 2012 article in the scientific journal Medical Hypotheses, Mark
McCarty writes about the dangers of cadmium and suggests
supplementing with minerals, especially zinc [McCarty 2012], to counter
cadmium damage.

For some background, note that the RDA for zinc is 11 mg for men and 8
mg for women, and vegans in EPIC-Oxford had average intakes of 7.9 mg
for men and 7.2 for women (not including supplements).

1,34
1,75
3,15

HanisBereTtapiaHui
JlakTo-0BO-BereTepiaHLi
BeraHu

[A] — [Chakraborty 2013]

[B] — [Krajcovicova-Kudladkova 2006]

LLlo6 nepeBecTu piBeHb kKaaMmito B KPOBi 3 MKI/I y HMonb/mn, Tpeba gomHoxutn Ha 8,897. LLlo6
nepeBecTy piBeHb KafMilo B CeYi 3 MKI/T KpeaTuHiHY Y HMOMNb/MMOMb KpeaTuHiHy, Tpeba

AomHoxMTKN Ha 1,006. [Tellez-Plaza, 2012 (b)]

Wictb (TobT0 8%) BeretapiaHuiB Manu piBeHb KagMmito BuLLe 5 MKr/n, a
cepenHa TpuBanicTb IXHbOro BeretapiaHcTBa ctaHoBuna 11 pokis
MOPIBHAHO 3 6 pokamMu y TUX, Y KOrO piBeHb KagMmito ByB HX4YUM 3a 5
Mmkr/n. Cnoaubka Pecny6bnika, cxoxe, Mae BULLMIA piBEHb KaaMito, HiXK

GinbLwicTb kpaiH €eponun [Harmens 2012].

[ocnigHnkn He BUMIptoBanu WKoAy Bifl TOKCUMYHOIO BMNSIMBY KagMito Ta
BBakarnu, Lo BULL PiBHI aHTMOKCUAAHTIB Y BeretapiaHuiB MOXYTb
3aXUCTUTK IX Bif OKUCITOBArIbHOroO MOLIKOOKEHHS KagMieM (MpoTe e
MOXe ByTK HE €OMHMM TUNOM MOLLKOLXKEHHS).

HocnigpxeHHs, npoegeHe B Hopserii y 2017 poui, Bussuno, wo y 124
BCEIQHMX NoAen piBeHb KagMmito 6yB noaibHMM OO piBHA y BereTapiaHuiB
(1,50 mkmonb/n). Cepep BereTapiaHuiB 6yno 15 BeraHiB, y SiK1x piBeHb
kagmito 6yB NogibHMM 0O piBHA BereTapiaHuiB-HEBEraHiB, Xo4a TOYHI
3HadeHHA He nosigomnsanucs [Flaetre, 2017].

Kagmin i LMHK

To wo x pobutn BeraHam? Yun BapTo XBUNOBATUCH?

Y 2012 poui B HaykoBOMY XXypHani “MeaunyHi rinotesn” BunLLna crartd
Mapka MakKapTi, Ae BiH onucas WKiaIMBMIA BNSIMB KagMito |
3anpornoHyBaB BUKOPUCTOBYBATK MiHepanbHi 0b6aBKK, 30KpemMa LIMHK
[McCarty 2012], wobwn 9kocb NpoTULISATM LibOMY BIINBY.

[ns Kpalworo po3ymMiHHA cuTyauil, BapTO BIAMITUTU, LLIO peKkOMeHa0BaHa
AEeHHa HoOpMa UUWHKY 4518 YonoBikiB - 11 Mr, a ons XiHok - 8 Mmr, a 3a
dannmu gocnimkerHs EPIC-Oxford YonoBiku-BeraHn B cepegHboMy
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McCarty goes through the research concluding that a high-normal level of
cadmium in the blood is linked to vascular disease, diabetes, and cancer.
He points out that shellfish and organ meats (liver and kidney) tend to be
relatively high in cadmium, but otherwise the chief dietary sources are
green leafy vegetables, whole grains, tubers, and root vegetables.

McCarty says that cadmium is absorbed using the same mechanisms for
absorbing iron which are up-regulated in iron deficiency and therefore iron
deficiency can increase cadmium absorption. | have previously written
about how this can also be the case for manganese (see Manganese).
Based mostly on animal studies, McCarty argues that the cadmium would
also compete with zinc and calcium absorption mechanisms and,
therefore, consistent supplementation of both minerals “confer significant
protection from cadmium-mediated pathology.”

McCarty makes another argument in favor of zinc supplementation: “It
appears that cadmium is innocuous as long as it remains bound to [the
mineral-binding protein] metallothionein. This finding is particularly
intriguing in light of the fact that cellular expression of metallothionein
tends to increase with increased zinc exposure.” Intakes of supplemental
zinc in the range of 15-50 mg daily have been shown to boost
metallothionein in healthy young men.

McCarty then mentions a number of studies in humans suggesting zinc
can be protective:

m A study found that the correlation between serum cadmium and
carotid artery thickness was pronounced in subjects with serum
zinc in the lower two tertiles but not in the upper tertile.

m A study on urinary cadmium and prostate-specific antigen (PSA)
observed a significant correlation in men whose daily zinc intake
was below the median level of 12.7 mg.

CNOXMBatloTb 7,9 M, a XiHKW-BEeraHku - 7,2 Mr (He BpaxoBytoum 406aBoK).

Y KiHUi cBoro gocnigxeHHsa MakKapTi npuxoauTb 40 BUCHOBKY, LLO
HaNBULLMIW SOMYCTUMWUIA PiBEHb KagMilo B KPOBI CNOCTEPIraeTbCa Npu
CYOVHHMX 3aXBOPHOBaHHSAX, AiabeTi i paky. BiH Bkasye Ha BiAHOCHO
BMCOKMI BMICT KagMito Yy M’ICi MOMIOCKIB | M’AICHMX cyBnpoaykTax (neviHka,
HUPKK), NPOTE, 3 IHLWOro BOKY, rONOBHUM JKEPENOM KaZMito € 3efeHi
NNCTOBI OBOMI, LiflbHe 3epHO, OynbboBi Ta KOpeHennoawn.

MakKapTi cTBepaXye, LLO KaaMii BCMOKTYETBLCS Yepes Ti XX MexaHi3amu
NOrfIMHAHHA 3anisa, AKi akTUBI3YIOTbCS NMPU HecTadi 3anisa. TakumMm YNMHOM,
HecTada 3asiza MOXe CTaTu NPUYNHOK LUBUALLIONO BCMOKTYBAHHA KagMito.
PaHiwe s nucaB npo Te, siK WOoCh CXOXe BiAOYBaETLCA | 3 MapraHuem
(avB. MapraHeub). Cnnpatoumcb Ha AOCNIAXEHHS, siKi NPOBOAUMNUCE Ha
TBapuHax, MakKapTti Haronowlye, Wo KagMin Moxe TakoXx
BUKOPWUCTOBYBATN MeXaHi3M1 BCMOKTYBaHHS LIMHKY Ta KarbLito, TOMY
CMOXMBAHHA AOCTATHBLOI KifTbKOCTi KanbLito Ta LMHKY 3 Xap4oBux Jo6aBok
MOXe 3anobirtv po3BuTKY NaToMorin, NOB’sAI3aHNX 3 HAAMIPHUM
BCMOKTYBaHHAM KaZMit0.

MakKapTi BUCNOBIOE LWe 0aMH apryMeHT Ha KOPUCTb LMHKOBUX A06aBOK:
“Kagmin 3anuuaetbCca HELKiaNUBUM, NOKU BiH 3’'€QHaHUN 3
MeTanoTioHelHoM (Binkom, Lo 3B’a3ye MiHepanu). Llen gakT cnpasgai
BpaXkae, SKLLO BpaxyBaTH, LLO KOHLEHTpaLia METanoTiOHEIHY B KITiTUHax
3pocTae 3i 36inbLeHHaM BMICTY LMHKY. BxxuBaHHs Big 15 go 50 mr
A06aBOK LIMHKY Ha o6y npu3Beno Ao NiaBULLEHHS METANOTIOHEIHY Y
MONoAMX 300POBUX YOMNOBIKIB.

MakKapTi HaBoaUTb NpUKNaan okpeMux SOCnigXeHb 3 BUBYEHHS BNINBY
Ha opraHi3m NauvHN, AKi NIATPUMYIOTb Te3y NPO 3axXUCHI BNAaCTUBOCTI
LIMHKY:

e [locnigpKeHHs BUSBUIO, LWLO KOpensauis MK piBHEM KaaMito B
CUpoBaTLi KPOBI | TOBLLUMHOK COHHOI apTepil 3anexana Big
KOHLEHTpaUil LMHKY Y ABOX HWXHIX TEPUMUNSAX YHaCHUKIB
AOCTiIKEHHS, ane He y BEPXHbOMY TepLuni.

e [locnigpKeHHS CTOCOBHO PIiBHA KafMit0 B CeYi i aHTUreHy paky
npoctatn (PSA) BUSIBUIO YiTKMIN B3aEMO3B’A30K MidK JBOMa
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m A case-control study linked prolonged zinc supplementation with
reduced risk for breast cancer in both pre-menopausal and
post-menopausal women.

m A clinical trial showed that 45 mg zinc per day exerts a systemic
anti-inflammatory effect.

m Supplemental zinc can improve immune function in the elderly.

The only harm from zinc supplementation that McCarty mentions is
decreasing copper absorption, something that might not be a concern for
vegans. The one reliable study looking at vegan copper intakes, from the
USA, found vegans to have an intake of 3.1 mg (men) and 2.2 mg
(women) versus 1.3 (men) and 1.5 (women) for non-vegetarians. The
RDA for copper is .9 mg for both men and women [Haddad 1999].

One concern about zinc supplementation is whether it could lead to
Alzheimer’s Disease (AD). There is some evidence that iron, copper, and
zinc are concentrated in the plaques found in the brains of people with
AD. Whether copper might be the cause of AD has been of some debate,
but there appears to be few if any published studies implicating zinc
intakes with AD. See our article on Zinc for more information on zinc and
Alzheimer’s Disease.

Zinc and Alzheimer’s Disease

First of all, it's not clear that any metals are the cause of Alzheimer’s
Disease. A 2011 meta-analysis performed by researchers from Loma
Linda University and George Mason University disputes the idea that
metals cause Alzheimer’s [Schrag 2011]. They conclude that the findings
of higher mineral levels in the brain, especially iron, have suffered from
citation bias, whereas many of the findings in the literature have shown no
increased levels of such metals. They conclude:

NnoKasHWKamMu y YOnoBikKiB, siKi OTpMMYyBanun MeHLe MefiaHHOro
piBHA 12,7 Mr LMHKY Ha 0O6Y.

e [locnigpkeHHs Ha OCHOBI METOAY “BUNAAOK-KOHTPOSb” NoB’aA3ano
TpuBane crnoXxmBaHHs 406aBOK LIMHKY 3i 3HUXKEHHAM PU3NKY paKy
rpygaen y XiHOK, K 0O, TaK i nicna MeHonaysu.

e KniHiyHi TecTyBaHHs nokasanwu, wo 45 Mr unHKy Ha goby
3abe3nevyloTb CUCTEMHY NpoTM3ananbsHy Lito.

e Xap4oBi 4o6aBKM LUMHKY MOXYTb NiABULLLYBaTW iIMYHITET Y
A0pPOCInX.

€0MHMM HeOornikoM Bif BXMBAHHA LIMHKOBUX 406aBOK, HA AYMKY
MakKapTi, € 3HMKeHe BCMOKTYBaHHA Migi. OgHak, A4nga BeraHiB Lie He Taka
BXe 1 npobnema. €auHe peneBaHTHE AOCHILKEHHSA Ha U0 Temy Byno
nposegeHe y CLUA, i BUSBMIO, LLIO YONOBIKN-BEraHW B CEpefHbOMY
BXuBatoTb 3,1 Mr migi, a XiHku - 2,2 Mr, Tofi sk HeBereTepiaHui - 1,3 mMr
(4onosikn) i 1,5 mr (kiHkn). [lo6boBa Hopma migi ctaHoBuTb 0,9 Mmr,
He3anexHo Bia ctaTti [Haddad 1999].

IHWO Npobnemoto, NOB'A3aHOI0 i3 BXXMBAHHAM 4OOATKOBOIO LIMHKY, €
pU3NK po3BUTKY XBOPOOK Anburerimepa (XA). ICHy0Tb JoKasn TOro, Lo
3ani3o, Mifb Ta UMHK HaKoNU4yTbCa B BnsLukax, Wwo 3HaxoaAaTbCs B
MO3Ky nitogen 3 XA. Yn moxe migb 6yTn npuunHoto XA - ue cnipHe
NMUTaHHSA, ane HaBpsa4 YM BOACTbCA 3HANTU XOM SIKiCb HayKoBi ny6nikauii
npo Te, WO CNOXUBaHHSA LUWHKY BNiMBae Ha po3suTok XA. AnBIiTbCA HaLly
CTaTTIO NPO LUMHK AN OTPUMaHHSA OO4ATKOBOI iHpopMaLil Npo LUMHK Ta
XBOpoby AnbLrenmepa.

LiInHk i xBopoba Anburermepa

Mepw 3a BCe, 4OCTEMEHHO HEBIOOMO, YN CMIPUYNHSIOTbL AKi-HEBYab
meTanu xsopoby Anburerimepa. CninbHe MeTa-A0CnigKeHHA HayKOBLIB
YHiBepcutety Jloma-Jlinga i YHiBepcutety [xopaoxa MencoHa, nposeaeHe
y 2011 poui, nocTaBuno nig CyMHIB AyMKY Npo Te, LLO MeTanun € NpUYnHO0
po3BuTky XA [Schrag 2011]. BoHX npuiwnm go BUCHOBKY, LLO AaHi
CTOCOBHO BUCOKOIO BMICTY NEBHUX MiHEPAITbHUX PEYOBUH Y MO3KY,
ocobnumBo 3anisa, 6ynun BUKPUBIEHI 3a paxyHOK BinbLIOro LNTyBaHHS
oKepen, sKi 3Haxogunu uboMy niaTBepaXeHHs. Hacnpasai, y HayKoBi
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“Using meta-analysis and systemic review methodologies we have
identified the wide-spread misconception in AD literature that iron, and to
a lesser degree zinc and copper, levels are increased in AD brain....In
light of our findings it will be important to re-evaluate the brain
metal-overload hypothesis in AD and critically review related research and
review articles.”

But even if levels of zinc are increased in the brain of people with AD, it
does not mean that higher zinc intakes are the cause.

A 1998 cross-sectional study found that zinc levels in cerebrospinal fluid
(CSF) were significantly lower in AD patients than in controls (.12 vs. .22
mg/l) and that serum zinc levels were the same [Molina 1998]. The
authors stated, “There was no significant correlation in AD patients
between the CSF or serum levels of iron, copper, zinc, and manganese
and the following values: age, age at onset of AD, duration of AD, and
scores of the Minimental State Examination.”

A 2010 cross-sectional study found blood zinc levels to be significantly
lower in AD patients compared to controls [Baum 2010].

A 2006 prospective study found that after 6 years of follow-up, dietary
intakes of copper, zinc, and iron were not associated with cognitive
decline. However, among the people who consumed a diet high in
saturated and trans fats, a faster decline was seen with higher copper (but
not zinc or iron) consumption [Morris 2006].

Finally, a 2012 study gave patients with mild to moderate AD 150 mg of
slow-releasing zinc per day for 6 months [Brewer 2012]. The zinc
supplementation stabilized the AD symptoms, while the placebo group got
worse. It wasn’t clear if this study was double-blinded and it could simply

nitepaTypi € Yamaro CnpocTyBaHb TOro, L0 BUCOKI KOHLEHTpaLil MeTanis
nos’a3aHi 3 XA. Tox, B4eHi 3p06Mnn HACTYMNHI BUCHOBKM:

‘Bukopucmosyrodu Memodosioziro cucmeMHo20 ma Mema-aHariiay, Mu
susisusnu, wo 8 siimepamypi npo XA nowupeHe xubHe ys8reHHs rnpo me,
W0 pigeHb 3anisa, i 8 MeHWil Mipi YUHKy ma midi, € 8ULUUMU 8 MO3KY
model 3 XA... BucHosku, 00 sikux Mu rnipudwinu, rniowmoexytoms 00
moeo, W0 8aXJIU8o rnepearissHymu airrome3sy rpo rnepeHacu4eHHs MO3Ky
memanamu ripu XA i Kpumu4HO rpoaHanisysamu rnog’sa3aHi O0CriOXeHHs
ma oenissdosi cmammi.”

OpHak, HaBiTb AKWO Yy niogen 3 XA BULLMA BMICT LIMHKY Y CyOMHAX MO3KY,
Lie We He 03Havae, Lo BXMBaHHS BinbLUOI KiflbKOCTi LiIbOro MikpoenemeHTa
€ MPUYNHOIO 3aXBOPIOBAHHSA.

Y pocnigxeHHi 1998 poui metogom “nonepeyvHoro 3pisy” 6yno BUSBMEHO,
LLIO piBeHb UMHKY Y LepebpocniHanbHiv pignHi (LICP) nauieHTiB 3 XA 6yB
3HaYHO HWXKXYUM HiXK Y KOHTponbHOI rpynu (0,12 npotun 0,22 mr/n), a
KOHUEeHTpaLia MikpoenemMeHTy B nnasmi Kposi - ogHakosa [Molina 1998].
ABTOpPM AocnimXeHHa Haronocunu, “He susierieHo cymmeegozo

83a€M038 53Ky MiX pigHSIMU 3ari3a, Midi, UUHKY YU mapaaHur 6 LJCP abo
rnna3mi Xxgopux Ha xeopoby ArnbuzeliMepa, ma makumMu 3Ha4eHHAMU: BIK,
8ik Ha nodyamky po3sumky XA, mpuesaricmb XA, a makox OUiHKa 3a
MIHIMaribHOK WKarsior McuxiyHo2o cmaHy’.

IHWe pgocnimkeHHs, npoBedeHe 3a TuM e npuHumnom y 2010 poui,
nokasano, Lo piBeHb LMHKY B KPOBi NauieHTIB 3 XA € 3Ha4YHO HMXYMM HiX
y KOHTposnbHOTI rpynu [Baum 2010]. NpocnekTnBHe JOCNIOXKEHHS, siKe
TpmBano 6 pokis (2006-2012), BUSIBMIO, WO CMOXMBAHHSA Mifdi, LMHKY Ta
3anisa He BNAMBa€E Ha 3HWKEHHS KOTHITUBHOT (pyHKUii. OgHak, y noaen,
YU pauioH MICTMB BaraTo HacM4YeHUX i TpaHC-XUpiB, NigBULLIEHE
CNOXMBAHHA Mifi Taku CNOCTepiranoca pasomM 3 LWBUALLNM 3HUKEHHAM
KOrHITMBHOI doyHKUii [Morris 2006].

BpewTi-pewT, gocnigxeHHa 2012 poky 3anponoHyBsarno nauieHTam 3
nerkoto Ta nomipHot dopmoto XA Bxnsatu no 150 Mr LUMHKY, SK1iA
HaQO0Bro 3aTPUMYETLCA B OpraHiami, npotsarom 6 micauis [Brewer 2012]. Y
nauieHTiB Ha UMHKOBMX gobaBkax cumntomu Anburenmepa
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be that subjects with mild to moderate AD symptoms had low zinc intakes
due to a poor diet, which is not uncommon.

However, the researchers believed that it was due to zinc reducing copper
levels. Although only one patient had to have their zinc dose lowered
because copper decreased to deficiency levels, the researchers stated
that anyone taking zinc supplements to stabilize AD symptoms should
only do so under a doctor’s supervision due to potential copper deficiency.

The Linus Pauling Institute says that while copper deficiency is
uncommon, one of the signs is an anemia that is unresponsive to iron
therapy but corrected by copper supplementation (link).

In conclusion, it seems very unlikely that a modest zinc supplement could
contribute to AD.

A Modest Zinc Supplement

There is evidence that zinc supplements up to 50 mg per day should be
safe. But that is a lot of zinc and might not be worth any risks when the
science on zinc supplementation and chronic disease is far from
conclusive. To err on the side of safety, | would consider a “modest”
supplement to be 10 to 25 mg per day. Based on the evidence above, that
should be safe and will hopefully provide some protection against any
cadmium or copper toxicity.

Zinc Supplements and Cadmium Contamination

In 2001, Krone et al tested six zinc supplements from Seattle area health
food stores to see if they contained cadmium [Krone 2001]. According to

ctabinisyBanuce, a B TMX, XTo BXunBaB nnauebo, - noripwunuce. OgHak,
HeBiZOMO, Y Byno ue gocnigpkeHHs “noggivHo cninum”. Kpim Toro, noau 3
nerkuMmm abo noMipHUMM nposiBaMmm XA MO MaTu HU3bKUIN PiBEHb LIMHKY
yepes HEeNOBHOLIHHE XapyyBaHHS, LLO He € PigKiCTH.

Bce X, 4oCniaHMKM CXUNATBCA A0 AYMKM, WO ue 6yno nos’a3aHo 3 TUM,
LLIO UWHK 3HWXYBaB piBHi Migi. MNonpu Te, Wwo nuwe ogHoOMYy nauieHTy
[O0BENOCS 3MEHLUNTU 403y LMHKY, AOCHIAHUKMA CTBEPAXKYIOTb, LLLO KOXEH,
XTO BXMWBA€E LMHKOBI o6aBkM Anga ctabinidyBaHHa cMMnToMiB XA NOBMHEH
pPOBUTK Lie BMKIOYHO Mi KOHTPONEM nikaps, Wob YHUKHYTU NOTEHLIMHOIrO
3HWKEHHS PIBHSA Migi.

MpauiBHuku IHcTUTYTY JlanHyca lNoniHra cTBepOXyHOTh, LLO HecTaya Migi €
He Oy>Ke NMOLUIMPEHOI0, | OOQHIED 3 O3HAK € aHeMisl, sika NiagaeTbea
KopuryBaHHio fobaBkamu Migi, ane He KOpUryeTbCs 3anisao40Mn0OBHIOKYOD
Tepanieto (nocunaHHs).

Akwo nigcymysaTu, To 36ara4yeHHst CBOro pauioHy JobaBKkamMu LIMHKY B
MOMIPHIK KiNbKOCTI HABPSAA Y1 MOXe BNIIMHYTU Ha XA.

Xap4oBi 4o6aBKkM 3 NOMIPHUM BMICTOM LIMHKY

ICHyIOTb AOKa3m Toro, Wwo AobaBkn LNHKY B 06cAsi 4o 50 Mr Ha AeHb €
6e3neyHmn. Ane ue Bce O4HO BENMKA KINbKICTb LIMHKY, AKa MOXe
CMPUYUHUTY NEBHI PU3MKK, OCKINbKM HayKa Npo A06aBKM LMHKY Ta XPOHiYHi
3axBOpPIOBaHHSA Aareka Big BU3Ha4yeHocCTi. be3aneyHo, Ha MoK AyMKY,
6yne nomipHa gobaeka Big 10 oo 25 mr Ha goby. Ha niacTtasi 3a3Ha4YeHnx
BMLLE [OKa3iB, Taka A4o03a NOBUHHA ByTn 6e3neyvHoto | nonepeguTu
OTPYEHHSA Kagmiem abo migato.

LinHkoBi nobaBku i OTPYEHHS KaaMieM

Y 2001 poui goktop KpoH Ta iHLWi gocnigHuUKK NpoTecTyBanu Ha BMIiCT
KagMito WiCTb UMHKOBUX A06aBOK, KynfieHMUX y MmarasnHax 30opoBoro
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the authors, “Because the chemical properties of [zinc] and cadmium (Cd)
are so similar, these two elements invariably occur together in nature.”

They found that the single zinc supplements had very low levels of
cadmium whereas the multi-mineral supplements had enough that taking
the RDA of zinc would provide up to 2 pg of cadmium (20% of the daily
limit recommended by the US Federal Drug Administration (FDA)).

It also happens that three of the supplements with low levels of cadmium
were in the form of zinc gluconate whereas none of the multi-mineral
preparations were the gluconate form. So, it could be that zinc gluconate
is unlikely to have much cadmium or that single zinc supplements are
unlikely.

According to their website, the supplement manufacturer Kirkman, from
Oregon, does a rigorous job testing their supplements for contamination of
cadmium and other impurities (more info).

Bibliography

Chakraborty S, Dutta AR, Sural S, Gupta D, Sen S. Ailing bones and
failing kidneys: a case of chronic cadmium toxicity. Ann Clin Biochem.
2013 Jun 25.

Flgtre CH, Varsi K, Helm T, Bolann B, Bjgrke-Monsen AL. Predictors of
mercury, lead, cadmium and antimony status in Norwegian
never-pregnant women of fertile age. PLoS One. 2017 Dec
5:12(12):e0189169.

Haddad EH, Berk LS, Kettering JD, Hubbard RW, Peters WR. Dietary
intake and biochemical, hematologic, and immune status of vegans

xapyyBaHHs y Cietni [Krone 2001]. ABTopu BigMiTUAN, WO “OCKiNbKK
XiMiYHI BAaCTUBOCTI LIMHKY Ta KaaMito € ayxXe cxoxumu, obuaea
MIKpOEerieMeHTN YacTo 3yCTPiYaloTbCA B NPUPOAHUX YMOBaX pa3om”.

BoHu BuaBUnK, Wo cami no cobi UMHKOBI 0BaBKN Manu gy>Xe HU3bKUN
BMICT KaaMito. HatomicTe MynsTuMiHeparbHi 4oBaBKu MIiCTUNN Taky
KiNbKICTb LMHKY, WO 3abe3nedytoum noro 4obosy HOpMY, noguHa morna
OTpUMYBaTH e N 0O 2 MKTr KagMmito Ha aeHb (20% Big nobosoro nimiTy,
BU3Ha4yeHoro deaeparnbHOK agMiHICTpaUieto XapqoBUX Ta NiKyBarbHUX
npoayktie CLUA (FDA)).

Kpim Toro BusiBunocsb, Wwo cepeq 4o6aBok 3 HU3LKMM BMICTOM KagMito Tpu
Oynu y BUrNaAi rmoKoHaTy LMHKY, TOAi SK B XXOAHOMY 3
MyfbTUMIHEPanNbHUX NpenapaTiB UMHK He ByB BKIOYEHWI Y hopMi
rntokoHaTa. OTXe KifnbKiCTb KagMito B OOPMi IIOKOHATY YM OKPEMUX
AobaBkax LMHKY € JOCUTb HU3BKOLO.

Ha cBoemy Beb-cainTi BupobHuk aobasok Kirkman, 3 OperoHa, nuwe, wo

BOHW NPOBOASATL CTPOri NepeBipkM A06aBOK Ha NEPEHACUYEHHS KaAMIEM
Ta IHWMMKM JOMIlLIKaMK (JOKNaaHiwe TyT).

[MocunaHHsa
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