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Iron Nutrition and Lead Toxicity - Citations
By Robert Taylor, The LEAD Group Incorporated, June 2009
Notes on Sources (For a guide to source content see end of document):

For reasons of both availability and reader access this article draws predominantly on free to view
articles or the better abstracts of pay for view articles. It must be emphasized that the author is a
layman. With no medical or biochemical background this article is limited by my lack of familiarity
with some of the more technical aspects.

1. Relation of Nutrition to Bone Lead and Blood Lead Levels in Middle-aged to Elderly Men: The
Normative Aging Study Yawen Cheng, Walter C. Willett, Joel Schwartz, David Sparrow, S Weiss, and H Hu
http://aje.oxfordjournals.org/cgi/content/abstract/147/12/1162

2. Blood lead and serum iron levels in non-occupationally exposed males and females A. A. E. Wibowo,
P. Del Castilho, R.F.M. Herber and R.L. Zielhuis Int Arch Occup Environ HIth 39, 113-120 ( 1977)
www.springerlink.com/content/j1022761666u2282/

3. Maternal blood lead concentration, diet during pregnancy, and anthropometry predict neonatal
blood lead in a socioeconomically disadvantaged population Lawrence M. Schell Environmental Health
Perspectives Volumel111,Number 2, Feb 2003 www.ehponline.org/members/2003/5592/5592.pdf

4. Determinants of Elevated Blood Lead during Pregnancy in a Population Surrounding a Lead
Smelter in Kosovo, Yugoslavia Joseph H. Graziano, Dusan Popovac, Pam Factor-Litvak, Patrick Shrout, J Kline, M J.
Murphy, Y-H Zhao, A Mehmeti, X Ahmedi, B Rajovic, Z Zvicer, DU Nenezic, NJ Lolacono, and Z Stein EHP Vol. 89,
pp. 95-100, 1990 www.pubmedcentral.nih.gov/picrender.fcgi?artid=1567790&blobtype=pdf

5. Relationships among Blood Lead Levels, Iron Deficiency, and Cognitive Development in Two-Year-
Old Children Holly A. Ruff, Morri E. Markowitz, Polly E. Bijur, and J F Rosen E H P 104:180-185 (1996)
www.ehponline.org/members/1996/104-2/ruff.html

6. Iron Deficiency Associated with Higher Blood Lead in Children Living in Contaminated
Environments Asa Bradman, Brenda Eskenazi, P Sutton, M Athanasoulis, and L R Goldman E H P « Volume 109
Number 10 October 2001 www.ehponline.org/members/2001/109p1079-1084bradman/EHP109p1079PDF.PDF
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7. Association between blood lead concentrations and body iron status in children J W Choi, S K Kim
Archives of Disease in Childhood. 2003;88;791-792 http://adc.bmj.com/cgi/reprint/88/9/791

8. Association between iron deficiency and blood lead level in a longitudinal analysis of children
followed in an urban primary care clinic. Wright RO, Tsaih SW, Schwartz J, Wright RJ, Hu H. J Pediatr 142(1):9-
14 2003. www.ncbi.nlm.nih.gov/pubmed/12520247

9. Interaction Between Anemia and Blood Levels of Iron, Zinc, Copper, Cadmium and Lead in
Children Turgut, Sebahat: Polat A; Inan M; Gulten E; Bican M; Karakus TY and Genc O Indian Journal of Pediatrics,
Volume 74 -Sep 2007 http://medind.nic.in/ich/t07/i9/ichbt07i9p827.pdf

10. Correlates of Bone and Blood Lead Levels among Middle-aged and Elderly Women Susan A.
Korrick, Joel Schwartz, Shirng-Wern Tsaih, David J. Hunter, Antonio Aro, Bernard Rosner, FE Speizer, and H Hu
American Journal of Epidemiology Vol. 156, No. 4 http://aje.oxfordjournals.org/cgi/reprint/156/4/335

11. Determinants of the Blood Lead Level of US Women of Reproductive Age Lee, Mi-Gyung Chun, Ock
Kyoung Sung, Wan O. Journal of the American College of Nutrition www.jacn.org/cgi/reprint/24/1/1

12. Variants in Iron Metabolism Genes Predict Higher Blood Lead Levels in Young Children Marianne
R. Hopkins, Adrienne S. Ettinger, Mauricio Hernandez-Avila, Joel Schwartz, Martha Maria Téllez-Rojo, Héctor
Lamadrid-Figueroa, D Bellinger, H Hu, and RO Wright EH P ¢ VOLUME 116 | NUMBER
www.ehponline.org/members/2008/11233/11233.pdf

13. Association between Hemochromatosis Genotype and Lead Exposure among Elderly Men: The
Normative Aging Study Robert O. Wright, Edwin K. Silverman, Joel Schwartz, Shring-Wern Tsaih, J Senter, D
Sparrow, ST Weiss, A Aro, and H Hu E H P 112:746—750 (2004) www.ehponline.org/members/2004/6581/6581.pdf

14. Iron Jane Higdon Micronutrient Information Center, Linus Pauling Institute, Oregon State University
http://Ipi.oregonstate.edu/infocenter/minerals/iron/

15. lron (Fe) Enerex www.enerex.ca/products/essential_nutrients/essential book_iron.htm

16. Human iron metabolism Wikipedia http://en.wikipedia.org/wiki/Human_iron_metabolism

17. Trace or Micro Minerals NHM 362: Iron College of Human Environmental Sciences University of
Alabama www.ches.ua.edu/departments/nhm/faculty/neggers/nhm362/Iron 362.pdf

18. VITAMIN AND MINERAL REQUIREMENTS IN HUMAN NUTRITION (second edition): 13.
Iron World Health Organization/UN Food and Agriculture Organization
http://whglibdoc.who.int/publications/2004/9241546123 chap13.pdf

19. lron Requirements in Adolescent Females John L. Beard Journal of Nutrition. 2000;130:440S-442S
http://jn.nutrition.org/cgi/content/full/130/2/440S

20. The iron balancing act: vegetarians may have the edge Loma Linda University
www.llu.edu/llu/vegetarian/iron.html

21.  Hemoglobin Wikipedia http://en.wikipedia.org/wiki/Hemoglobin

22. The Interaction of Iron and Erythropoietin Brigham's and Women's Hospital Harvard Education
http://sickle.bwh.harvard.edu/iron_epo.html

23. lron Biology in Immune Function, Muscle Metabolism and Neuronal Functioning John L. Beard The
Journal of Nutrition 131 (2): 568S. (2001) http://jn.nutrition.org/cgi/reprint/131/2/568S

24.  Myoglobin Wikipedia http://en.wikipedia.org/wiki/Myoglobin

25. lron Metabolism and Storage Graham Jones Sydney Pathology St Vincent's Hospital Sydney
www.sydpath.stvincents.com.au/other/Presentations/IronLectureOn-Line.PPT

26. Recommendations to Prevent and Control Iron Deficiency in the United States Ray Yip, Ibrahim
Parvanta, Mary E. Cogswell, Sharon M. McDonnell, BA Bowman, LM Grummer-Strawn and FL Trowbridge CDC
Morbidity and Mortality Weekly April 3, 1998 / Vol. 47 / No. RR-3
ftp://ftp.cdc.gov/pub/Publications/mmwr/rr/rr4703.pdf

27. Iron metabolism in the lower respiratory tract Fernando Mateos, Jeremy H Brock, José Luis Pérez-
Arellano Thorax 1998;53;594-600 http://thorax.bmj.com/cgi/reprint/53/7/594

28. Nutrients and their role in host resistance to infection Catherine J. Field, lan R. Johnson, and Patricia
D. Schley Journal of Leukocyte Biology Volume 71, January 2002 www.jleukbio.org/cgi/reprint/71/1/16

29. Role of red meat in the diet for children and adolescents Geoffrey Cleghorn The Free Library by
Farlex www.thefreelibrary.com/role+of+red+meat

30. Recent Evidence from Human and Animal Studies Regarding Iron Status and Infant Development
John Beard J. Nutr. 137:524S-530S, February 2007 http://jn.nutrition.org/cqi/reprint/137/2/524S

31. Cytochrome c Research Colabratory for Structural Bioinformatics Protein Data Base
www.rcsb.org/pdb/education_discussion/molecule of the month/download/Cytochromec.pdf

32. The Molecular Perspective: Cytochrome P450 David S.Goodsell The Oncologist 2001;6;205-206
http://theoncologist.alphamedpress.org/cgi/reprint/6/2/205

33. The Molecular Perspective: Cytochrome ¢ and Apoptosis David S. Goodsell The Oncologist, Vol. 9,
No. 2, 226227, April 2004 http://theoncologist.alphamedpress.org/cgi/reprint/9/2/226
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34. Fluctuations of Intracellular Iron Modulate Elastin Production Severa Bunda, N Kaviani, and A
Hinek J. Biol. Chem., Vol. 280, Issue 3, 2341-2351, Jan 21, 2005 www.jbc.org/cgi/reprint/280/3/2341

35. Effect of Ascorbic Acid, Silicon and Iron on Collagen Synthesis in the Human Dermal Fibroblast
Cell(HS27) Jin-ah Lee and Yunhi Cho The FASEB Journal.2008;22:1b672
www.fasebj.org/cgi/content/meeting_abstract/22/2_MeetingAbstracts/672

36. Nutrition in Bone Health Revisited: A Story Beyond Calcium Jasminka Z. llich, and Jane E. Kerstetter
Journal of the American College of Nutrition, Vol. 19, No. 6, 715-737 (2000)
www.jacn.org/cgi/content/full/19/6/715#SEC9

37. The Association between Hematological and Inflammatory Factors and Stress Fractures among
Female Military Recruits Merkel, Drorit; Moran, Daniel S.; Yanovich, Ran; Evans, Rachel K.; Finestone, Aharon S.;
Constantini, Naama; Israeli, Eran Medicine & Science in Sports & Exercise:Volume 40(11) Suppl 1November 2008pp
S691-S697 www.acsm-msse.org/pt/re/msse/abstract.00005768-200811001-00013.htm

38. Forging a field: the golden age of iron biology Nancy C. Andrews Blood, 15 July 2008 Volume 112,
Number 2- ASH 50th anniversary review http://bloodjournal.hematologylibrary.org/cgi/reprint/112/2/219

39. Occult Gastro-intestinal Bleeding :Detection, Interpretation, and Evaluation M Beg, M Singh, MK
Saraswat, BB Rewari Journal, Indian Academy of Clinical Medicine Vol. 3, No. 2 April-June 2002
http://medind.nic.in/jac/t02/i2/jact02i2p153.pdf

40. Mineral Requirements for Military Personnel: L evels Needed for Cognitive and Physical
Performance During Garrison Training - (3) Mineral Recommendations for Military Performance Institute of
Medicine of the National Academies National Academies Press
http://books.nap.edu/openbook.php?record id=11610&page=R2

41. Gastrointestinal (Gl) bleeding in endurance runners. Stephanie Horn, Edward R. Feller AMAA Journal
Winter 2003 http://findarticles.com/p/articles/mi_mONHG/is 1 16/ai_98542872/pg_1?tag=content;coll

42. Blood Loss Is a Stronger Predictor of Iron Status in Men Than C282Y Heterozygosity or Diet Anne-
Louise M. Heath, Mark A. Roe, Sarah L. Oyston, Andrew R. Gray, Sheila M. Williams and Susan J. Fairweather-Tait
Journal of the American College of Nutrition, Vol. 27, No. 1, 158-167 (2008)
Www.jacn.org/cgi/content/abstract/27/1/158

43. lron intake does not significantly correlate with iron deficiency among young Japanese women : a
cross-sectional study Keiko Asakuraa, S Sasaki, K Murakamia, Y Takahashia, K Uenishia, M Yamakawaa, Y
Nishiwakia, Y Kikuchia, T Takebayashia and the JDSSNBG Public Health Nutrition Cambridge University Press
www.journals.cambridge.org/action/displayAbstract?fromPage=online&aid=2842380

44. Disorders of the Iron Metabolism: Iron absorption Brigham's and Women's Hospital [Note that this
article predates the discovery of the regulatory role of hepcidin or DMT1; contrast with 36 Forging a field]
http://sickle.bwh.harvard.edu/iron_absorption.html

45. Interactions between iron deficiency and lead poisoning: epidemiology and pathogenesis Wilson T.
Kwong, Phyllis Friello and Richard D. Semba Science of The Total Environment, Volume 330, Issues 1-3 , 1 September
2004, Pages 21-37 www.amazon.com/Interactions-between-iron-deficiency-poisoning/dp/BO00RQYW2E

46. Lead toxicity, a review of the literature. Part I: exposure, evaluation, and treatment Lyn Patrick
Alternative Medicine Review Volume 11, Number 1 2006 www.thorne.com/media/Lead 2.pdf

47. Stimulation of erythrocyte phosphatidylserine exposure by lead ions Daniela S. Kempe, Philipp A.
Lang, Kerstin Eisele, Barbara A. Klarl, Thomas Wieder, Stephan M. Huber, Christophe Duranton, and Florian Lang Am
J Physiol Cell Physiol 288: C396-C402, 2005 http://ajpcell.physiology.org/cgi/content/full/288/2/C396

48. Lead neurotoxicity in children: basic mechanisms and clinical correlates Theodore I. Lidsky and Jay
S. Schneider Brain (2003), 126, 5-19 http://brain.oxfordjournals.org/cgi/content/full/126/1/5

49.  Aluminium and lead: molecular mechanisms of brain toxicity Sandra V. Verstraeten; Lucila Aimo;
Patricia I. Oteiza Arch Toxicol DOI 10.1007/s00204-008-0345-3
www.springerlink.com/content/n257716701144654/fulltext.pdf

50. Different Mechanisms Mediate Uptake of Lead in a Rat Astroglial Cell Line Jae Hoon Cheong,
Desmond Bannon, Luisa Olivi, Yongbae Kim and Joseph Bressler Toxicological Sciences vol. 77 no. 2, 2004
http://toxsci.oxfordjournals.org/cgi/reprint/77/2/334

51. lron supplementation protects against lead-induced apoptosis through MAPK pathway in weanling
rat cortex Qiang Wang, Wenjing Luo, Wenbing Zhang, Zhongming Dai, Yaoming Chen, Jingyuan Chen
NeuroToxicology 28 (2007) 850—-859 www.beyotime.com/reference/c1115-ref6.pdf

52.  lron supplement prevents lead-induced disruption of the blood/brain barrier during rat
development Qiang Wang, Wenjing Luo, Wei Zheng, Y Liu, H Xua, G Zhenga, Z Dai, W Zhang, Y Chen and J Chen
Toxicology and Applied Pharmacology, Vol 219, Issue 1, 15 February 2007, p33-41
www.sciencedirect.com/science?_ob=ArticleURL& udi=B6WXH-4MHNRJ1-1

53. Blood Iron Screening for Body Iron Status Lexington Medical Center, West Columbia, S.C.
http://poptop.hypermart.net/iron.html
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54. lron Deficiency and Helicobacter pylori Infection in the United States Victor M. Cardenas, Zuber D.
Mulla, Melchor Ortiz, and David Y. Graham American Journal of Epidemiology 2006;163:127-134
http://aje.oxfordjournals.org/cgi/reprint/163/2/127

55. Experiences and Challenges in Industrialized Countries: Control of Iron Deficiency in
Industrialized Countries Usha Ramakrishnan and Ray Yip J. Nutr. 132:820S-824S, 2002
http://jn.nutrition.org/cgi/content/full/132/4/820S

56. Iron Deficiency Anemia www.innvista.com/HEALTH/ailments/anemias/irondef.htm

57. lron Deficiency - United States, 1999-2000 AC Looker, ME Cogswell and EW Gunter CDC Morbidity
and Mortality Weekly Report October 11, 2002 / Vol. 51 / No. 40 www.cdc.gov/mmwR/PDF/wk/mm5140.pdf

58. lron deficiency in Europe Serge Hercberg, Paul Preziosi and Pilar Galan Public Health Nutrition: 4(2B),
537+545 2001
http://journals.cambridge.org/download.php?file=%2F7D42F368FEE9E89B68B5E3CB008D74F5_tomcatl

59. lron status during pregnancy: setting the stage for mother and infant Theresa O Scholl Am J Clin
Nutr 2005;81(suppl):12185-22S. www.ajcn.org/cgi/reprint/81/5/1218S

60. Prevalence of Iron Deficiency in the General Population in Taiwan Ning-Sing Shaw, Weng -Ting
Yeng, Wen-Han Pan Nutritional Sciences Journal, 1999, Vol. 24, No.1, pp119-138
http://food.doh.gov.tw/foodnew/Files/Research/1993%20-%201996/e14.pdf

61. lron status in young Danish men and women: a population survey comprising 548 individuals N.
Milman, J. O. Clausen, R. Jordal Ann Hematol (1995) 70:215-221;Jul-Aug 1995
www.springerlink.com/content/w666783t4qj33035/fulltext.pdf?page=1

62. Factors affecting iron status in 15-30 year old female students AM Rangan, | Aitkin, GD Blight, CW
Binns Asia Pacific J Clin Nutr (1997) 6(4): 291-295
http://apjcn.nhri.org.tw/server/APJCN/Volume6/vol6.4/rangan.htm

63. Anaemia Peak Performance website www.pponline.co.uk/encyc/0247.htm

64. lron status and exercise John Beard and Brian Tobin Am J Clin Nutr 2000;72(suppl):594S—7S.
www.ajcn.org/cgi/reprint/72/2/594S

65. Prevalence of Iron Deficiency and Iron Deficiency Anemia among Three Populations of Female
Military Personnel in the US Army James P. McClung, Louis J. Marchitelli, Karl E. Friedl, Andrew J. Young,
Journal of the American College of Nutrition, Vol. 25, No. 1, 64—69 (2006) www.jacn.org/cgi/reprint/25/1/64

66. Prevalence of Iron Deficiency with and without Anemia in Recreationally Active Men and Women
Lisa M. Sinclair; Pamela Sue Hinton Journal of the American Dietetic Association 2005;105:975-978.
www.idpas.org/pdf/4265.pdf

67. Higher prevalence of anemia among pregnant immigrant women compared to pregnant ethnic
Danish women Mads Nybo,Lennart Friis-Hansen, Peter Felding and Nils Milman Annals of Hematology (2007)
86:647-651 www.springerlink.com/content/8732652717228111/

68. lron Deficiency Anemia and Depleted Body Iron Reserves Are Prevalent among Pregnant African-
American Adolescents Lora L. Iannotti, Kimberly O. O’Brien, Shih-Chen Chang, Jeri Mancini, M. Schulman-
Nathanson, S. Liu, Z. L. Harris and F. R. Witter J. Nutr. 135:2572-2577, November 2005
http://jn.nutrition.org/cgi/content/full/135/11/2572

69. OC Anemia Task Force HCA Nutrition services www.ochealthinfo.com/public/nutrition/anemia.htm

70. lron deficiency in Australian-born children of Arabic background in central Sydney Margaret A
Karr, Michael Mira, Garth Alperstein, Samia Labib, Boyd H Webster, Ahti T Lammi and Patricia Beal Medical Journal
of Australia 2001; 174: 165-168 www.mja.com.au/public/issues/174 04 190201/karr/karr.html

71. Overweight Children and Adolescents: A Risk Group for Iron Deficiency Karen G. Nead, Jill S.
Halterman, Jeffrey M. Kaczorowski, Peggy Auinger and Michael Weitzman Pediatrics Vol. 114 No. 1 July 2004
http://pediatrics.aappublications.org/cgi/reprint/114/1/104

72. Iron Deficiency, Prolonged Bottle-Feeding, and Racial/Ethnic Disparities in Young Children Jane M.
Brotanek, Jill S. Halterman, Peggy Auinger, Glenn Flores and Michael Weitzman Archives of Pediatric & Adolescent
Medicine Vol 159, Nov 2005 http://archpedi.ama-assn.org/cgi/reprint/159/11/1038

73. Nutrient intake and iron status of Australian male vegetarians AK Wilson and MJ Ball European
Journal of Clinical Nutrition (1999) 53, 189+194 www.nature.com/ejcn/journal/v53/n3/pdf/1600696a.pdf

74. Dietary intake and iron status of Australian vegetarian women Madeleine J Ball and Melinda A
Bartlett Am J Clin Nutr 1999;70:353-8. www.ajcn.org/cgi/reprint/70/3/353.pdf

75.  Bioavailability of iron, zinc, and other trace minerals from vegetarian diets Janet R. Hunt Am J Clin
Nutr 2003;78(suppl):633S—9S www.ajcn.org/cgi/reprint/78/3/633S

76. Prevention and Control of Iron Deficiency Anaemia in Women and Children i Section
2:Prevalence, Causes and Consequences WHO Regional Office for Europe www.euro.who.int/Document/E73102.pdf
[Note the stats are not current since a successful iron fortification program for food was carried out in central Asia
following this report]
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77.  Estimating the burden of disease attributable to iron deficiency anaemia in South Africa in 2000
Beatrice Nojilana, Rosana Norman, Muhammad A Dhansay, Demetre Labadarios, Martha E van Stuijvenberg, Debbie
Bradshaw and the SACRACG SAMJ August 2007, Vol. 97, No. 8 www.sahealthinfo.org/bod/iron.pdf

78. Prevalence of iron deficiency with and without concurrent anemia in population groups with high
preval ences of mal aria and ot hFenziska Stadbk Asdbdyice,Pierre Adau, st udy i
Lena Davidsson, James D Cook, and Richard F Hurrell Am J Clin Nutr 2001;74:776-82
WWWw.ajcn.org/cgi/reprint/74/6/776

79. Iron deficiency anemia in children: a challenge for public health and for society Geraldo Coutinho,
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Source Guide: A guide to the source content of the best citations

For an easy introduction to iron within the body sources 17 and 25 are recommended. Source 18 has some
good charts, an effective summary of iron requirements from infancy to adulthood and interesting reflections
on the meaning of IDA. Innvista’s sheet on IDA (source 56) outlines the symptoms of IDA and provides an
historical context. Source 40 has a good explanation of what iron test result mean (as does source 17 p9 for
iron deficiency) and the progression from ID to IDA plus a discussion of iron enhancement strategies. For
good short summaries of reasons why iron levels may be abnormal see sources 53,152 & 339.

Source 44 is a good and simple description of iron absorption though it does seem to miss a step: the iron
conversion from Felll to Fell in the intestine (sources 170 & 171). It is a dated general article that makes an
interesting historical contrast to the far more technical 38 showing how quickly our understanding of the iron
metabolism has evolved. For an exploration of the vital role of hepcidin the Ganz articles (123 & 124) are
recommended. As to why hepcidin levels would increase in some athletes source 126 explains the
connection between exercise, hepcidin levels and inflammation. The article on iron and the genetic effects of
alcohol (196) is transformational finally explaining the high levels of iron and lead associated with alcohol
consumption. The physiological impact is further discussed in source 323.

Women interested in reading about their iron requirements could start with source 19 (on adolescent female
iron requirements). For iron requirements during pregnancy Bothwell’s article (84) is thoroughly
recommended. For a measured consideration of supplementation requirements during pregnancy sources
59,88,287,288,298 & 335 are all useful. Medical advice should be sought as the level of supplementation can
be tailored to your iron status. Source 103 provides a clear outline of the maternal risk factors associated with
iron deficiency in newborns.

For the risks and advantages to supplementing infants or children 262 provides a good starting point.
Lozoff’s study in Chile is a good cautionary tale: encouraging initial results (139) that had to be qualified
(though not invalidated) by later outcomes (265,266). None the less this is a crucial period; sources 29 & 30
explain the key nature of iron in the first months of life. 142 & 30 give clear, if mildly technical, explanation
of our understanding of iron and the developing brain.

For the impact of lead a good overview is provided by source 46 which contains excellent (if slightly dated)
charts on the way lead interferes with the iron metabolism and red blood cell production. Source 45 which
provides a good overview of research into iron and lead is unfortunately not only pay for view but has
different copyright access in different jurisdictions; the address quoted gives access in the USA, if you live
elsewhere you may have to search for the article separately. Source 48 (on neurotoxicity in children) is worth
reading though some sections are technical while 49 (on metal neurotoxicity), while excellent, is too
technical for most general readers.
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For the impact of iron nutrition on lead toxicity source 118 from the CDC provides a good overview. Source
3 indicates fairly clearly which maternal nutrients have the biggest impacts on a newborn’s lead levels. That
reducing iron deficiency can reduce lead levels is demonstrated clearly by source 112. Source 7 demonstrates
it is the iron deficiency that is the key while source while source 9 shows the importance of the severity of
the iron deficiency. On the other hand Rosado article (120) demonstrates through a large study that no major
blood lead change from iron level improvements can be expected where deficiency is not both widespread
and deep; supplementing iron sufficient children whose primary exposure is not through ingestion has little
effect.

In terms of maintaining your iron levels through diet the best sources are those that examine the whole diet.
Source 85 demonstrates how big a difference an active tailoring of your diet can make though Figure 5
indicates how little difference it will make if you are already at or above the normal well nourished male’s
storage level (c.1000mg). The fact that an iron sufficient individual may need 4x the RDI to raise his iron
storage significantly indicates how futile the effort could be even if it did not carry significant risks (268).
Most women, however, routinely face low iron levels which can easily tip towards deficiency if stressed by
events such as pregnancy, illness or increased blood loss. This tendency may have developed as a result of
the vulnerability to acute infection in our African homeland (279) but it does not render the consequences
less real. Source 130 demonstrates the cognitive cost of allowing this to occur while source 134 clearly
demonstrates the emotional cost.

Sources 147 & 148 make interesting contrast in diet studies. They achieve comparable outcomes but reach
different conclusions on the value of food intake versus iron supplements. Source 176 clearly identifies the
dietary elements associated with higher long term iron levels (heme iron, supplemental iron, dietary but not
supplementary vitamin C, and alcohol) while the finding that coffee but not tea is associated with lower iron
levels provides intriguing circumstantial support for a rat study (226) that indicates saliva can be modified by
regular tannin consumption.

Source 150 confirms the importance of vitamin C and meat in enhancing iron absorption while clearly
establishing these two dietary components combined cannot outweigh the negative impact of phosphorus and
phytate inhibition. How low inhibitors can reduce dietary iron absorption is demonstrated by source 216
which looks at the diets of Moroccan children. On the other hand the fact that removing coffee from the diet
(224) can have little effect indicates that some inhibitors are already counterbalanced in some diets. The very
mixed results on food acids in different studies (175) confirm the complexity of interactions that occur
within and between foods.
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