Influence of calcium, zinc, and iron intake
on absorption of cadmium from diet

Kristen Upson'-?, Tommaso Filippini3, Michelle A. Mendez?, Erik J. Tokar>,
Lauren A. Wise®, Marco Vinceti3®, Ganesa Wegienka’, Donna D. Baird?

'Department of Epidemiology and Biostatistics, College of Human Medicine, Michigan State University, East Lansing, MI, USA; 2Epidemiology Branch,
National Institute of Environmental Health Sciences, Research Triangle Park, NC, USA; 3Public Health Section, Department of Biomedical, Metabolic
and Neural Sciences, University of Modena and Reggio Emilia, Modena, Italy; “Department of Environmental and Occupational Health, University of
Pittsburgh School of Public Health, Pittsburgh, PA, USA; >Stem Cells Toxicology Group, National Toxicology Program Laboratory, Division of the
National Toxicology Program, National Institute of Environmental Health Sciences, Research Triangle Park, NC, USA; °Department of Epidemiology,
Boston University School of Public Health, Boston, MA, USA; ‘Department of Public Health Sciences, Henry Ford Health System, Detroit, MI, USA.

Women with low zinc and iron intake
may have increased absorption of
cadmium from grains in diet.
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I Methods I Conceptual Framework
Data: Study of Environment, Lifestyle & Fibroids Dietary cadmium Nutrient status Cadmium
= 1693 African-American women o .
= Ages 23-35 years intake Calcium abSOI‘ptlon
= Residing in Detroit, Ml area i Zinc intestinal | Circulation
= No prior fibroid diagnosis Iron lumen = DMT1
= Baseline data | Cd—=-"
Study population criteria (N=1087):  stuox oF environmens cd — CaT1
= Archived whole blood samples ) = U
= Cadmium measured in sample cd ffzms”
= Never smoker Cd—i—zlmé
= Total energy intake 400-5000 kcal/day | o
Exposure: Dietary cadmium intake from food groups What is known: = Major source of cadmium exposure is food
= Block 2005 Food Frequency Questionnaire « Cadmium concentration in foods not proportional to that absorbed
= U.S. FDA Total Diet Study * e.g., high concentration in leafy greens, but absorption may be lower
_ = Deficient intake of calcium, zinc, and iron leads to upregulation of gut
. ([ /1L /
Ou.tcc:]l:re.ar\]/i\(/:h;)rl]ed bll?(;%?a;?)?\rzﬁgyii%l) ’( /; 'Q ”4 metal ion transporters to increase absorption, also transport toxic metals
"oxigology Branch. CDC "I//I/A Hypothesis: Greater absorption of dietary cadmium from bioavailable sources,
= |[CP-DRC-MS (LOb=O.1O ug/l) with low calcium, zinc, and iron intake
Effect modifier: I Results
= Dalily intake of calcium, zinc, and iron (mg/day)
- Total intake from diet and supplements Table: Percent difference (95% Cl) in blood cadmium (ug/l) per median change in daily dietary
» Used median to determine low/high intake cadmium intake from individual food groups, by calcium, zinc, and iron intake (N=1087).2-b
- | | Cadmium Calcium intake Zinc intake Iron intake
Anablgseeri'en':/lsiﬁ\e/?erﬁfele(ggoe/aEz)e?;ebﬁzgg cadmium intake Overall <Median =Median <Median 2Median |<Median =Median
" 0
per median change in dietary cadmium intake Leaty 1% (-1,4) |-2% (-7,4) 1% (-1,4) -2%(-6,2) 3%(0,6) |-2% (-7,3) 2% (-1,9)
by strata of calcium, zinc, and iron intake vegetables
= Adjusted for age, education, BMI, height, and Grains 10% (2, 19) |10% (-4, 25) 9% (-1, 20) |15% (2, 30) 7% (-3, 17) |16% (3, 31) 7% (-2, 18)
dietary cadmium intake from food groups o L o e g G g I
- Dletary cadmium and nutrient intake seafood (fish,_shell_fish),nuts,_beverggeg (alcoholic, nor_l-alc_oholic), and other food (Iegumes,.soy-base.d,mixed fgods, chocolate, non-flour sweets,
energy—adj usted using residual method sauces/dressing, oil/fat). Calcium, zinc, iron, and cadmium intake from foods were energy-adjusted using the residual method.

bEnergy-adjusted median intake of calcium, zinc, and iron were 754 mg/d, 10.4 mg/d, and 14.02 mg/d, respectively.
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