mineralni latky ~ prvky obsazené v popelu potravin (bézné < 3 %)

podle mnoZstvi: Prvek Celkové mnozstvi Jednotka
Ca 1000-1500 g
majoritni prvky (makroelementy) ?g 1‘2“5):‘;'30 g
> 100 mg/kg (ppm) = 0.01 % Na 20-100 g
Na, K, Mg, Ca, CI, P, S P 420-840 g
S cca 140 g
minoritni prvky gé 703'_1510 g
10 — 100 mg/kg 7n 1,43 2
Fe, Zn F 0,8-2,5 g
Si 1,4 g
stopové prvky (mikroelementy) Isll; 1(1)8‘;30 ﬁg
< 10 mg/kg Mo 5-10 me
Al, As, B, Cd, Co, Cr, Cu, F, Co 1-1,5 mg
Hg, I, Mn, Mo, Ni, Pb, Se, Sn Ni 10 mg
Cr 2 mg
ultrastopové prvky < 1 ug/kg (ppb) ;/ <101'32(()) g:g

Se 10-20 mg




mineralni latky

podle fyziologického hlediska:

esencialni prvky
Na, K, Mg, Ca, P, S, Fe, Zn, Mn, Cu,
Ni, Co, Mo, Cr, Se, |, F, B, Si

neesencialni prvky (indiferentni)
Li, Rb, Cs, Ti, Au, Sn, Bi, Te, Br, Al

toxické prvky
As, Cd, Hg, Pb



mineralni latky

A Bacterium That Can Grow by Using
Arsenic Instead of Phosphorus

Felisa Wolfe-Simon,?* Jodi Switzer Blum,? Thomas R. Kulp,? Gwyneth W. Gordon,*
Shelley E. Hoeft,? Jennifer Pett-Ridge,* John F. Stolz,> Samuel M. Webb,® Peter K. Weber,*
Paul C. W. Davies,™’ Ariel D. Anbar,"*® Ronald S. Oremland®

Life is mostly composed of the elements carbon, hydrogen, nitrogen, oxygen, sulfur, and
phosphorus. Although these six elements make up nucleic acids, proteins, and lipids and thus
the bulk of living matter, it is theoretically possible that some other elements in the periodic
table could serve the same functions. Here, we describe a bacterium, strain GFAJ-1 of the
Halomonadaceae, isolated from Mono Lake, California, that is able to substitute arsenic for
phosphorus to sustain its growth. Our data show evidence for arsenate in macromolecules that
normally contain phosphate, most notably nucleic acids and proteins. Exchange of one of the
major bio-elements may have profound evolutionary and geochemical importance.

iological dependence on the six major
B nutrient elements carbon, hydrogen, nitro-

gen, oxygen, sulfur, and phosphorus (P)

be incorporated into some early steps in the path-
ways [(6) and references therein]. However, it is
thought that downstream metabolic processes are
generally not ible with As-i

stream biochemical pathways may require the
more chemically stable P-based metabolites; the
lifetimes of more easily hydrolyzed As-bearing
analogs are thought to be too short. However,
given the similarities of As and P—and by anal-
ogy with trace element substitutions—we hypoth-
esized that AsO,”~ could specifically substitute
for PO,*~ in an organism possessing mechanisms
to cope with the inherent msmbllny of AsO,™
(6). Here, we tested
this hypothesis by using AsO,*~, combined with
no added PO, to select for and isolate a mi-
crobe capable of accomplishing this substitution.
Geomicrobiology of GFAJ-1. Mono Lake,
located in eastern California, is a hypersaline and
alkaline water body with high dissolved arsenic
concentrations [200 pM on average (9)]. We used
lake sediments as inocula into an aerobic defined
artificial medium at pH 9.8 (10, 1]) containing
10 mM glucose, vitamins, and trace metals but no
added PO,*~ or any additional complex organic
supplements (such as yeast extract or peptone),
with a regimen of increasing AsO,’" additions
mmallyspanmng'hemngeﬁum 100pM to 5 mM.
These h were taken through many

is complemented by a selected array of other ele-
ments, usually metals or ids present in
trace quantities that serve critical cellular func-
tions, such as enzyme co-factors (/). There are
many cases of these trace elements substituting
for one another. A few examples include the sub-
stitution of tungsten for molybdenum and cad-
‘mium for zinc in some enzyme families (2, 3) and
copper for iron as an oxygen-carrier in some ar-
thropods and mollusks (¢). In these examples and
others, the trace elements that interchange share H 045
chemical similarities that facilitate the swap. How-
ever, there are no prior reports of substitutions 0.10
for any of the six major elements essential for
llfe Hm we present evidence that arsenic can 005
for in the bi of

lecules because of di in the reactiv-
ities of P and As compounds (8). These down-

oD,

decimal-dilution transfers, greatly reducing any
potential carryover of autochthonous phosphorus

a naturally occurring bacterium. 0.00

Arsenic (As) is a chemical analog of P, which 5x10°
lies directly below P on the periodic table. Arsenic
possesses a similar atomic radius, as well as near
identical electronegativity to P (5). The most com-
mon form of P in biology is phosphate (PO,™),
which behaves similarly to arsenate (AsOf') over
the range of biologically relevant pH and redox
gradients (6). The physicochemical similarity be-
tween AsO,”™ and PO, contributes to the bio-
logical toxicity of AsO,*~ because metabolic
pathways intended for PO,*~ cannot distinguish

5x107

cells mi™

5x108

Science 3 June 2011:

between the two molecules(7)::rdAsO4"m:y 5x10%

Vol. 332 no. 6034 pp. 1163-1166
DOI: 10.1126/science.1197258

INASA Astrobiology Institute, USA. 2U.S. Geological Survey,
Menlo Park, CA 94025, USA. *School of Earth and Space



mineralni latky interakce s aminokyselinami

amfoterni charakter AMK:

H20 NHz—CHz
/ _¢=0
! 'r \ <
- = \
R—C—COOH === R—C—C00 === R—C—C00 Ch~, BO
NH3' NH;" NH, o
pH 7: diakva-bis(glycinato)zine€naty komplex
kation amfion anion

pokles stability komplexu s AMK: I
Cu?* > Ni?* > Zn?* > Co?* > Cd?* > Fe?* > Mn?*
pH 1: tetrahydrat zine€naté soli glycinu



mineralni latky interakce s aminokyselinami - peptidy, bilkoviny

glutathion (+odvozené fytochelatiny)

komplexy kovu s peptidy
komplex dipeptid-Cu?*  komplex kovu s cysteinem
Cu(Gly'GIy)zHZO S CH; HS
- O
o, ot s \/\/u\ N
NH}""‘;C‘;I—O ():C\I/V()_:/M_” HOOC ; N N\/COOH
4 N <o Llh H, £ H
CH, —s NH, 0



mineralni latky interakce s aminokyselinami - peptidy, bilkoviny

metalothioneiny

metalothionein, domény a a

komplexy kovu s bilkovinami, metaloproteiny

metaloprotein myoglobin
~ charakteristicka vazba kovu

Prvek Metaloprotein Vyskyt

Ca kalmodulin sval
parvalbumin sval
troponin C sval

Fe myoglobin sval
hemoglobin erythrocyty
cytochromy, katalasy,vSeobecné
peroxidasy rozsifeni
transferrin krev, jatra
ferritin slezina
laktoferrin mi¢ko
ferredoxiny napf. Spenat

Cu plantakyanin Spenat
ceruloplasmin krevni plasma
cerebrokuprein mozek
hemokuprein krev

Mo xanthinoxidasa jatra

Fe (Cu, Zn, Mn) konalbumin vajecny bilek

Ni niklplasmin krevni plasma
ureasa sja, ryze

Mn pyruvétkarboxylasa vSeobecné

rozsifeni



mineralni latky interakce s cukry

Polyhydroxyslouéeniny
- komplexy s kovy tvofi neochotné

kyselina fytova
H,0;P0O OPO;H,

OPO;H, komplexuje kovy, napf. Ca, Mg, Fe, Zn
fytin: vapenato-hofecnaty komplex
snizuje jejich dostupnost

H205P0 tabilita pfi pH 7
stabilita pfi pH 7:
OPO;H, Cu>Zn>Ni>Co>Mn>Fe>Ca

— GMO rostliny se snizenym obsahem fytove



http://www.google.com/url?q=http%3A%2F%2Fwww.osel.cz%2Ftisk.php%3Fclanek%3D2889&sa=D&sntz=1&usg=AFQjCNEQWxnpstki5ZXUP-9nTxGxbmRW9g

mineralni latky interakce s dalSimi latkami

nepolarni lipidy - minimalni interakce

polarni fosfolipidy — soli N _c Se=c/

" A5

fosfatidylcholin 0

organokovové slou¢eniny
Hg, As, Sb, Se, Pb, Cd, Sn, ...
vyznamné: methylrtut MeHg", tetramethylolovo Pb(CH,),

organické kyseliny
tvofi soli

St'avelan vapenaty
nerozp.

o)
N/
SR

(@)

citronova kys.

1/ vyvazani Fe z fytové v cerealiich,

2/ Fe3* + kys. citronova — Fe?*
(prooxidacni pusobeni)



mineralni latky metody stanoveni mineralnich latek

Popel
= podil potraviny nespalitelny
pfi pfedepsané teploté

vazkové stanoveni popela:
v Zihaci misce (Pt, keramika) 550 °C,

do konst. hmostnosti (az nékolik hodin)

mozny pridavek: AICI, (snizeni ztrat tékanim)

Pisek
= popel nerozpustny v 10 % HCI

vazkové stanoveni pisku:
popel v smichan s 10 % HCI,
filtrace, znovu zihani 550 °C

typicky obsah popela:

obiloviny
mlé¢né vyrobky
ovoce

maso

0.6-2.5 %
0.7-2.1 %
0.3-1.8 %
0.9-2.5 %



mineralni latky metody stanoveni mineralnich latek - mineralizace vzorku

mineralizace (rozklad)
zpusob pro kvantitativni zachovani stanovované latky

a/ mineralizace suchou cestou
- zpopelnéni
- rozpusténi popela v 10 % HCI
- zbytek znovu zpopelnén, promyt 10 % HCI
- roztoky filtratd smichany — mineralizat

b/ mineralizace mokrou cestou
- mnoho zpusobu pomoci riznych mineralnich kyselin:

HNO,,HCI,H,SO,, peroxid Norma pfipousti rozklad pomoci
3’ 72 4’ 2
- mozno podpo‘ﬁt smesi HNO3+HZSO4
zvy$ena teplota, tlak, ultrazvuk, mikrovinny rozklad HNO,+H,SO,+H,0,

- probiha az do vycefeni roztoku —mineralizat HNO,+H,SO,+HCIO,



mineralni latky AAS - atomova absorpCni spektrometrie

vybojka:
dutokatodova vybojka
ze stejného prvku ktery se

plamen:
vzduch-C,H, (acetylen): 2100 °C
N,O-acetylen: 2700 °C

horak:

privod zmlZzeného roztoku vzorku
— atomizace

10 cm opticka délka

[sbojka ] ———

monochromator:
odraz na mrizce
vymezeni méfeneé vinové délky

detektor:
vzduch-C,H, (acetylen): 2100 °C
N,O-acetylen: 2700 °C

spektrum
po zeslabeni
rezonanéni ¢ary

spektrum
vybojky

A

1zolovana
rezonanéni ¢ara

plamen ‘ | ‘ |
B ————————

monochromator

AV

paprsek W
]‘ horak

acetylen + oxidujici plyn + aerosol vzorku

detektor




mineralni latky AAS - atomova absorpCni spektrometrie

Prvek Plamen ) Charakteristicka Optimalni
(nm) koncentrace pracovni rozsah

(ug/ml) (ug/ml)

Na vzduch-C,H, 589.0 0,004 0,05-0.7

Mg vzduch-C;H, 285,2 0,003 0,05-0.4

Al N,O-C,H, 309.3 0.6 5-100

Fe vzduch-C,H, 248.3 0,05 0,2-8

Cu vzduch-C,H, 3247 0,025 0,1-5

Zn vzduch-C,H, 2139 0,008 0,1-1,4

Pb vzduch-C;H, 217,0 0,08 2-20




mineralni latky

Funkce

K: svalova a nervova aktivita
Cl: osmoticky tlak, traveni

obsah drasliku /100g (CZFCDB.cz)
Nazev potraviny

Hfib smrkovy. suSeny

Soja extrudovana. Sojavita

Koreni. paprika
PraSek kakaovy

Mouka soéjova. odtuénéna

Stia

MIéko suSené. odstiedéné

Koreni. majoranka. susena

MIéko suSené. nizkotuéné

Melasa

reakce s vodou: sodik, draslik, oboji

Na, K, Cl Na+K: osmoticky tlak, acidobazicka rovnovaha, aktivace enzymu

Hodnota

2969 mg
2353 mg
2344 mg
1955 mg
1870 mg
1607 mg
1570 mg
1546 mg
1504 mg
1464 mg

obsah sodiku /100g (CZFCDB.cz)
Nazev potraviny
Siil jedla

Omacka sojova
Syr. Akawi. 409% t. v s.

Olivy zelené, marinované

Syr, Jadel. 40 9% t. v s.

Syr. Olomoucké tvardizky

Syr. Niva. 50 9% t. v s.

Syr. balkansky. 50 9% t. v s.

Maso veprové, krkovice bez kosti, uzena.

syrova

Hodnota

38850 mg
5900 mg
2638 mg
2400 mg
2296 mg
1918 mg
1833 mg
1764 mg

1380 mg


http://www.google.com/url?q=http%3A%2F%2Fwww.czfcdb.cz%2Fvyhledavani-potravin%2Fpodle-nutrientu%2F%3Fid%3D33&sa=D&sntz=1&usg=AFQjCNGJD5toxteFbxfAVwsZ34_UaZfk5g
https://www.youtube.com/watch?v=QAiks6uz0Gs
https://www.youtube.com/watch?v=qwfG--m1JjM
https://www.youtube.com/watch?v=3WQl371Ewl0
http://www.google.com/url?q=http%3A%2F%2Fwww.czfcdb.cz%2Fvyhledavani-potravin%2Fpodle-nutrientu%2F%3Fid%3D30&sa=D&sntz=1&usg=AFQjCNHbqtyei68TLhSiUAHClRvQ2ooqoQ

mineralni latky

Ca

Mg

obsah vapniku /100g (CZFCDB.cz)

Nazev potraviny ‘ Hodnota
Koreni. tymian. suSeny 1890 mg
Koreni. skofice. mleta A 1437 mg
Mléko suSené. odstiedéné ‘ 1421 mg
Koreni. majoranka. suSena 1388 mg
Mléko suSené. nizkotucné A 1361 mg
Mak 1357 mg
Mléko suSené. polotucné 1226 mg
Miéko suSené. pinotucné | 1073 mg
Syr. Tylzsky. 50% t. v s. 970 mg
Syr. Eidam. 30% t. v s. 952 mg
Syr. Eidam uzeny. 40% t. v s. | 874 mg
Syr. Eidam. 50 %. t. v s. 773 mg
Syr. taveny. nizkoenergeticky. Lipno. 30 % t. v s. 750 mg
Koreni. hiebicek ' 730 mg
Koreni. kmin 689 mg
Syr. Romadur. 40 9% t. v sS. 683 mg
Kofeni nové ' 660 mg
Syr ov€i. Brynza 644 mg

obsah hor€iku /100g (CZFCDB.cz)

Nazev potraviny Hodnota
Semena tykvova. suSena 535 mg
Otruby pSenicné | 480 mg
Prasek kakaovy 409 mg
Mak | 395 mg
Semena slunecnicova 367 mg
Semena sezamova | 352 mg
Kofeni. majoranka. suSena 333 mg
Mouka sojova. odtuénéna | 300 mg
Soja extrudovana. Sojavita 276 mg
Orechy keSu | 268 mg
Mouka sojova. pinotucna 267 mg
Sl jedla | 265 mg
Koreni. hiebicek 260 mg
Koreni. kmin A 258 mg
Mandle 258 mg
Melasa ‘ 242 mg

Drozdi suSené

230 mg



http://www.google.com/url?q=http%3A%2F%2Fwww.czfcdb.cz%2Fvyhledavani-potravin%2Fpodle-nutrientu%2F%3Fid%3D34&sa=D&sntz=1&usg=AFQjCNF6FIJ5mHTEJJAqtwrk4jsYGWrdzA
http://www.google.com/url?q=http%3A%2F%2Fwww.czfcdb.cz%2Fvyhledavani-potravin%2Fpodle-nutrientu%2F%3Fid%3D31&sa=D&sntz=1&usg=AFQjCNFT0cwHG3fXt8EgQ66L0C_rVpaF-A

mineralni latky

M Potravina Obsah P (mg.kg-1)
banany 230 - 310
brambory 320 - 580 H,0;P0  OPO3H,

cibule 300 - 480 OPO;H,

c¢aj cerny 6300

cocka 2400

cokolada mlécna 2200 - 3000

fazole 3700 - 4300 H,0;P0

hlavkovy salat 300 - 390 OPO;H,

hrach 3000 - 4300

hrasek 1000 - 1500 . .

chléb celozrnny 1800 - 2000 kyselina fytova

jablka 100 - 130

jahody 230 - 350

jatra veprova 3600 - 4800

jogurt 1100 - 1200 o o o o

kdva prazena 1600 Il Il Il II

maso hovézi 1200 - 2000 O—P—0—FP—0—2>P—-0—P—-0

maso kureci 1200 - 2500 | | | |

maso veprové 1300 - 2200 o o o o
polyfosfat (aditivum)

idealni pomér Ca:P v dieté:
1:1az1:15



mineralni latky

PODIL KVALITA ZEME
MASA  MASA ADITIVA  ZAKOUPENO  5ivépu

Gran 8,87

65%  vkuse ne Penny Market Némecko 1*
Mare Ké
Ocean . . . 12,20
E 338: kyselina fosforeéna, S = AsllE D
E 339 — 343: fosfore¢nany, 876
E 450 — 452: polyfosfore€nany Clever 57%  mleté ano Billa Polsko K’é 3
Euro 22%  mleté ano Albert Estonsko 4’,36 3
Shopper K¢
FSSh 22%  mleté ano Globus - 7’:"8 3-
Fingers K¢
7,96
Nowaco 22%  -- ano Globus Estonsko Ke 4
. 4,36
Vita Star 35%  pyré ano Kaufland Polsko K& 4

rybi prsty - obsah fosfore€nanu (jako “aditiva”)



mineralni latky

DDD nestanovena
(jen pro sirné AMK)

Ang food that
smells like

Sulfuris goocl

eg——m(:o-rgour skin

nedostupné formy:
elementarni a anorganicka sira

na obsah bohaté (mg/kg):

maso 1-3000
obiloviny 1 000
lusténiny 400
vejce 400




mineralni latky

Fe

Tab: distribuce zeleza v téle

Sloutenina ~ Mnozstvi  Obsah % celkového
veg Fevg  mnoZstvi Fe

hemoglobin 900 3,0 60-70

myoglobin 40 0,13 3-5

ferritin 2-4 0,4-0,8 7-15 o »n-,- @9 B %
transferrin 10 0,004 0,1 02 6 Pt ov*‘ : “
katalasa 5 0,004 0,1 ;1‘2"'~:'?' é"’e ;?%.gs'gf’ = ._;;'-,:, :

cytochrom ¢ 08 0,004 0,1 G e

homosiderin



mineralni latky

ARTICHOKES £66 YOLK SCALLOPS

RED MEAT DYSTERS

o

DRIED FRUIT

=

iron-rich food




mineralni latky

zinek

pomeér
fytat/zi

<5
5-15

>15

vyuzitelnost zinku
nek

vysoka: az 55 %
stfedni: az 35 %

nizka: pod 15 %

nedostatek zinku ve svété

Potravina Obsah zinku Vy:iiI::eklny
mg/100 g mg/100 g
jatra, ledviny 4,2-6,1 2,1-31
maso ¢ervené 29-47 1,4-24
driibez 1,8-3,0 09-15
moiské produkty 0,5-5,2 02-26
vejce 1,1-14 0,6 -0,7
mlécné produkty 0,4-31 0,2-1,6
semena, ofechy 29-7.8 0,3-0,8
lusténiny 1,0-2,0 0,1-0,2
chléb 0,9 0,4




mineralni latky

méd
Vv organismu: vétSina potravin <10 mg/kg
jatra: jatra 36
superoxiddismutasa
20, +2H" - H,0,+ 0, brambory 11
bezobratli: lusténiny 10

(oxy)hemokyanin

houby 10
o]

+ dalSi kuproenzymy,
ceruloplasmin, ..




kofaktor enzymu:

- superoxiddismutasa
- pyruvatkarboxylasa
- arginasa

maso, jatra
lesni ovoce
obiloviny
cajové listky

néktera koreni

< 3 mg/kg

az 50
az 50
300 az 1 000

stovky mg/kg



potravina

obsah Ni

vétSina potravin
lusténiny
orechy
c¢okolada

celozrnny chléb

< 0.1 mg/kg
3 — 10 mg/kg
9 mg/kg

0.3 mg/kg

0.2 mg/kg

Metallurgy
High nickel release from
1- and 2-euro coins

e amount of nkel s regulatal in
Furopean products thal come mlo
direct and  prolonged contact with

human skin' becise this metal may cnse
contact alkergy, particularly hand ecaema®™.
Here we show that 1+ and 2-enro coins
induce posilive skin-lesl reachions in sensi-
tizad individuals and release 240-320-fokd
more nackel than is allowed under the Furo-
pean Union Nickel Directive. A factor con-
tributing to this high release of nickel is
corrosion due Lo the bimetallic structure of
these coins, which generates a galvanx
potential of 30-40 mV o human sweat.

We performed skin tests with 1- and 2-
“Uro coins in seven patients Known 1o havwe
nickel-contact allergy. After 48 and 72 h
with these coins lixad by ransparent Lape
oato their skin, all seven patients showed a
strong reaction, with erythema, infiltration
and formation of vesicles: they showed no
reaction to 1% zinc chloride in Vaseline or
10 1% copper sulphate in water.

In a guantitative nxckel-release test (the
Furopean Standard EN 18115 ref. 5), the
S0-cent coin did not release a measurable
amount of nickel, 2 expected. However, we
found that the - and 2-euro coins released
more nickel than pure nckel itself (Fig. 1)

400

200

N release g cm= per week)

F LR
@fqn"‘p*‘o *

RAgure 1 Roease of wose! bom cun conage conparced with
That boom e e [0 otlicl swost, a8 mossored by the BN




mineralni latky

potravina
vétSina potravin
lusténiny

jatra

c¢okolada

orechy

obsah Co

< 0.1 mg/kg

0.01 - 0.1 mg/kg
0.02 - 0.02 mg/kg
0.3 mg/kg

0.01 - 0.3 mg/kg




molybden

mineralni latky

v krvi a moci: molybdat: MoO,*

syry
jatra
lusténiny

orechy

10 pg/kg
200 pg/kg
200 pg/kg

40 pg/kg

)
}
.

Zod gold mine

Yerevan
. Mag:m ﬁ

— \Vedl
L]
Kechut
A \ O
Ararat gold \ ‘ Ss.ian

extraction plant ‘

Agarak Copper—Monbdenurr
| Mine Complex
jarak
-~

Arménie je vyznamnym vyvozcem
molybdenu, coZ se promita také v
expozici obyvatelstva Mo



mineralni latky

Cr** v organismu

- metabolismus sacharidt

(glukosotolerancni faktor)
- metabolismus lipidu

- struktura NK (RNA)

s 5
Vitamins Cell recaptor
Muicle cell

Potravina

Musle

Para ofechy
Celozrnna mouka
Rajcata

Houby

Brokolice
Brambory
Hovézi maso

Pivo

Obsah chromu
(ng/kg)

1300
1000
210
200
170
160
30
30

30




mineralni latky

- faktor 3 (1957)

- glutathionperoxidasa (1973)
- metabolismus jodu

- spermatogeneze

- ochrana pred TK

Funkce selenu v organismu:

o
gweden d BN
Finland

. Norway : > » o5
o $ ./ .
&S s et :
e . benmark _ Lithuania
Yo “gyelorussia_

%5 Germany i Rt

Ukeain®

Hungary . @nia | @

év Spaijp, Bugara
o 5 1@svos |
Cagliari gg Xinosi |
Sicilia | Aode |
] —
Normal area Se deficiency area Serious Se

deficiency area

zeme

Svédsko - vegani
Svédsko - bé&zna
strava

Finsko -
pred suplementaci

Finsko -
suplementace

Slovensko
Italie
USA
Kanada

Cina - oblasti s
hojnym vyskytem

prijem
selenu
Hg/den

10

40 + 4
26
56

27 + 8
41
80 + 37
98 - 224

1338



mineralni latky

potravina ppm Se

Whole wheat bread
10-13 p/elive

morské produkty 0.4-1.5

maso 0.1-0.4 | \
e ::. 'ﬁ' i: Bl i_ J |

ceredlie 0.1-0.8

l'_‘a.mmd iy
16=23 pgfoz

houby 0.03-1.4 6-19 pg/cap

oyl

Clacken breast
12-25 pigeeiviig

ovo-zel <0.1
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mineralni latky

Effect of Selenium and Vitamin E on Risk

of Prostate Cancer and Other Cancers
The Selenium and Vitamin E Cancer Prevention Trial (SELECT)

5‘('?“ M. le4ppman. MD C Secondary analyses of 2 randomized controlled trials and supportive epi-
Eric A. Klein, MD demiologic and preclinical data indicated the potential of selenium and vitamin E for
Phyllis J. Goodman, MS preventing prostate cancer.

M. Scott Lucia, MD Objective To determine whether selenium, vitamin E, or both could prevent pros-

lan M. Thompson, MD tate cancer and other diseases with little or no toxidity in relatively healthy men.

Leslio O Loed AL L i icl

Conclusion Selenium or vitamin E, alone or in combination at the doses and formula-
tions used, did not prevent prostate cancer in this population of relatively healthy men.
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Interventi Oral selenium (200 pg/d from L-selenomethionine) and matched vi-
tamin E placebo, vitamin E (400 IU/d of all rac-a-tocopheryl acetate) and matched
selenium placebo, selenium + vitamin E, or placebo + placebo for a planned fol-
low-up of minimum of 7 years and a maximum of 12 years.

Main Outcome Measures Prostate cancer and prespecified secondary outcomes,
including lung, colorectal, and overall primary cancer.

Results As of October 23, 2008, median overall follow-up was 5.46 years (range,
4.17-7.33 years). Hazard ratios (99% confidence intervals [Cls)) for prostate cancer
were 1.13 (99% Cl, 0.95-1.35; n=473) for vitamin E, 1.04 (9% Cl,0.87-1.24; n=432)
for selenium, and 1.05 (99% Cl, 0.88-1.25; n=437) for selenium + vitamin E vs 1.00
(n=416) for placebo. There were no significant differences (all P>.15) in any other
prespecified cancer end points. There were statistically nonsignificant increased risks
of prostate cancer in the vitamin E group (P=.06) and type 2 diabetes mellitus in the
selenium group (relative risk, 1.07; 99% Cl, 0.94-1.22; P=.16) but not in the sele-
nium + vitamin E group.
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|Conclusion Selenium or vitamin E, alone or in combination at the doses and formula-

tions used, did not prevent prostate cancer in this population of relatively healthy men.
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