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Third International IUPAC Symposium on Trace Elements in Food (TEF) 

 
The diet is the main source of trace elements and exposure to dietary trace elements 
has a direct impact on the health of hundreds of millions worldwide. Insufficient 
intake of essential trace elements is a global issue. The deficiencies of iron, zinc, 
iodine and selenium result in millions of people being affected by various diseases, 
with very serious consequences in those countries where malnutrition is widespread. 
On the other hand, the impact of toxic element species such as inorganic arsenic and 
methylmercury on whole populations has come to the fore again as a priority for 
both the scientific community and health authorities. The different facets of trace 
elements, from essentiality to toxicity, will be addressed throughout the symposium. 
Advancements in the different areas will be discussed and special attention will be 
paid to the means in order to prevent adverse health effects on those individuals and 
populations most vulnerable to trace-element inadequacies, excesses or imbalances. 
The 3rd International IUPAC Symposium on Trace Elements in Food (TEF-3) will be 
held 1-3 April 2009 in Rome, Italy, organized by the Istituto Superiore di Sanità. The 
meeting will consist in 2 and a half days of oral and poster presentations. 
 http://www.tef3-2009.it/welcome.html 
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The main symptoms and statuses and trace elements deficiencies detected 
during them are listed in the table 

  Symptoms and statuses  Deficiency or higher need  

1 Bad appetite Zinc, Iron  

2  Liver disorders  Selenium, Zinc  

3  Higher gaster acidity  Magnesium  

4  Cholestasis Magnesium  

5  Injuries of gastrointestinal tract mucosa Selenium, Zinc, Potassium, Iron  

6  Liquid stool Zinc, Potassium  

7  Constipation Magnesium, Manganese, Zinc, Chrome  

8  Disbacteriosis Zinc, Iron, Calcium, Cobalt  

9  Food allergy Zinc, Selenium, Manganese, Calcium, 
Magnesium  

10  Dyspepsia Chrome, Zinc, Iron  
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ƱŚƯŹŵŚƸƿŹŚưǀŝ��Ǝſƺţ�ƾƧ�Ţǀƫ�ƵŶƴƴƧ�ƽŚƷ�ƲƷō�(Iron Chelating Therapy)�
ƾƿŚƤſ�Ľř�ƞƐƫƱŚƸƠƇř�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƽŻŚſƹŹřŵ�ƵŶƨƄƳřŵ��ƾƿƹŹřŵ�ƾưǀƃ�Ƶƹźĭ���

ƮƛźǀƬƗ�ƶƨƴƿřŶƴƃŚŝ�źŧŒƯ� ŚƸƿŹŚưǀŝ� Żř�ƽŹŚǀƀŝ�ƱŚƯŹŵ� Źŵ�ŶƴƳřƺţ�ƾƯ�ŚƷ�ƵŶƴƴƧ�Ţǀƫ�ƾƧ���ƱƺƴƧŚţ�ƾƫƹ�ƵŵŚƠŤſř�ƽŚƷ�ƵŵŹƹōźƟ�Ʋǀŝ�Źŵ� řŹ�ƾƧŶƳř�ŹŚǀƀŝ�ƮƸſ� ŚƸƳō� Żř�ƾƨǀƴǀƬƧ�
�ŵƺų�ƶŝ�ƾƿƹŹřŵƅŚƈŤųř�ƾſŚſř�ƂƤƳ�ƥŹŵ�Śŝ�ƶƧ�Ţſř�ƾƫŚůŹŵ�Ʋƿř��Ţſř�Ƶŵřŵ�Fe��Cu��Zn��Ca�ƹ�Mg�Źŵ�řŹ�ŚƷ�ƵŶƴƴƧ�Ţǀƫ�ƾƧ��ƾƨƿĥƺƫƺǀŝ�ƽŚƷ�ŶƴƿřźƟ�ƾƯ�ŶƳƹŹ�ŭǈƇř�Źŵ�Ʊřƺţ�

�ŚƸƳƺƿ�Ʋƿř�ŜſŚƴƯŚƳ�ƖƿŻƺţŹŵŶŝ�ŝ�ƁŹřƺĭ�ƵŚĮŤſŵ�Żř�ŚƸƳō�śŸū�ƂƿřżƟř�ƹ�Ʊ�ƶŵźŝ�ŹŚƧ���Ʋƿř�ƾƇŚƈŤųř�ƽŚƷ�ƵŶƴƴƧ�Ţǀƫ�ƾƧŚƸƳƺƿŝ��ƶ�ƽŚƷŶƳŚĮǀƫ�ƅƺƈųFe�ƹ�Cu�Źŵ�ƶŝ�ŢƸū�Ɓǈţ�
�ƪǀƨƄţ�ƱŶƳŚſŹ�ƪƣřŶůƪǀƀƧƹŹŶǀƷ�ŵŹƺƯ�ƾƘǀſƹ�ŹƺƐŝ�ŚƸƿŹŚưǀŝ�Żř�ƽŹŚǀƀŝ�ƱŚƯŹŵ�ƶŬǀŤƳ�Źŵ�ƹ�źƌƯ�ƩŚƨƿŵřŹ�ƽŚƷ�ƢǀƤŰţŶƳř�ƶŤƟźĭ�Źřźƣ���ŝ�ƶƩŚŨƯ�ƱřƺƴƗ�Źŵ�ƶƧ�ƱŚƀƳř�Źŵ�ƲƷō�ƾĮŤƃŚŞƳř��

�ƾưſǇŚţ�ƕřƺƳřŚƷ�ƹ�ŻƺţŚƯƹźƧƺưƷƵŶƷŚƄƯ��ƮƔƴƯ�ƢƿŹżţ�źŧř�Źŵ�ƹ�ŵƺƃ�ƾƯ�ƱƺųƾŞſŚƴƯ�ƱŚƯŹŵ�ƝŶƷ��Ŷƿō�ƾƯ�ŵƺūƺŝ�ƾƟŚƋř�ƲƷō�śŸū�Śƿ�ƶĩ�Ţſř�ƲƷō�ƽŚƷ�ƵŶƴƴƧ�Ţǀƫ�ƾƧ�Ǝſƺţ��
ŵƺƃ�ƾƯ�ƭŚŬƳř���ŵƺƃ�ƾƯ�ƢƿŹżţ�ƦǀưſǇŚţ�ƱřŹŚưǀŝ�ƶŝ�ƶƧ�ƾƳƺų�Ŷůřƹ�źƷmg�ÏÒÍƋř�ƲƷō��ƩŚſ�Ƶŵ�ŵƹŶů�Żř�ŶƘŝ�ƶƧ�ŶƴƧ�ƾƯ�ƪƤŤƴƯ�ŚƸƳō�ƱŶŝ�ƶŝ�ƾƟŚƲƨưƯ�Ʋƿř�Źŵ�ƲƷō�ƾĮŤƃŚŞƳř�Ţſř�

ƶŝ�ŵřźƟřÓÍ�ÒÍŶſźŝ�ƭźĭ����ƁƹŹ�ƶƧ�ƾƳŚƯŻ�Śţ�ƲƿřźŝŚƴŝƽŚƷ�ƱřŹŚưǀŝ�ƱŚƯŹŵ�ƽřźŝ�ƾƟŚƧ�ƵŻřŶƳř�ƶŝ�ƦǀŤƳĥ�ƾſŶƴƸƯ�ƹ�ƱřƺŴŤſř�żƜƯ�ŶƳƺǀě�ƾƳŚƯŹŵ�ƦǀưſǇŚţ�Żř�ƵŵŚƠŤſř��ŶƴŤƀǀƳ�ŵŚưŤƗř�ƪŝŚƣ�
ƴƧ�Ţǀƫ�ƾƧ�Ʋƿř�ƽřźŝ�ƁƹŹ�ƲƿźŤƸŝ�ŚƷ�ƵŶƴŹƺƔƴƯŢſř���

Źŵ�ƾſ��ƶŤƃŸĭ�ƩŚſ��ƲǀƯŚƀƧř�ƽźƠſŵB��ƩřźƠſŵ���DFO��ŝ�ƶƱřƺƴƗ�Ƶŵƺŝ�ƵŵŚƠŤſř�ŵŹƺƯ�ƲƷō�ƾĮŤƃŚŞƳř�ƽŹŚưǀŝ�ƱŚƯŹŵ�ƽřźŝ�ŶǀƠƯ�ƾƨǀƴǀƬƧ�ƽƹŹřŵ�ŚƸƴţ�Ţſř]Î[��
DFO�ƦƿƲƷō�žƨƬĜưƧ�ƦƿźƟ�Ʊƺƿ�Śŝ�ƶƧ�Ţſř�ƽř�ƶƳřŶƳŵ�Ƃƃ�ƲƷō�ƵŶƴƴƧ�Ţǀƫ�ƾƧ�(III)�ƶŝ�ŢŞƀƳ�ƾƫƺƯ�Î�Î��ŢŝŚŧ�ƹƽŹřŶƿŚěÎÍÐÎ�ƪǀƨƄţŶƷŵ�ƾƯ����ƽŹŚǀƀŝ�ƱŚū�ƹŹřŵ�Ʋƿř�ƶģ�źĭř

ŶƃŚŝ�ƾƯ�źƿŻ�ŜƿŚƘƯ�ƽřŹřŵ�ŚƯř�Ţſř�Ƶŵřŵ�šŚŬƳ�ƾƘƐƣ�īźƯ�Żř�řŹ�ŹƹŻŚƯ�ƾưſǇŚţ�ƱřŹŚưǀŝ�Żř��Î��ŢƬƘŝ�ƾƧřŹƺų�źǀƛ�ƮƧ�ƽř�ƵŵƹŹ�śŸū�Ţſř�ƽŶƿŹƹ�ƪųřŵ�Śƿ�ƾŤſƺě�źƿŻ�šŹƺƈŝ�ŶƿŚŝ�ƹ�
ƺƃ�ƵŵŚƠŤſřŵ��Ï��ƽƹŹřŵưǀƤƳřźĭ�Ţſř�ƾŤ��Ð��ƶŝ�ƹ�ƵŶƃ�ƵżǀƫƺŝŚŤƯ�ŢƗźſ�Ǝſƺţ�ŵƺƃ�ƾƯ�ƖƟŵ�ŚƷ�ƶǀƬƧ��t½��Ʊō�Śưſǈě�Źŵ�ÎÍ�ÒŢſř�ƶƤǀƣŵ���]Ï�Ð[���

�ƶƧ�Ŷƃ�ƾƯ�Źƺƈţ�ŚƸƫŚſDFO�Ʀƿ�šřźŧř��ƱřŹŚưǀŝ�Ǝſƺţ�Ʊō�ƵŵŚƠŤſř�ƂƿřżƟř�ŢƬƘŝ�ŚƯř�Ţſř�ƾưſ�źǀƛ�ŜǀƧźţ�ƾưſŢſř�ƵŶƃ�ƆŴƄƯ�ŹƹźƯ�ƶŝ�Ʊō���Ʊō�ƮƸƯ�ƉŹřƺƗ�Żř�
ŝ�šǇǈŤųř�Ʊřƺţ�ƾƯ�ƾƿřƺƴƃ�ƹ�ƾƿŚƴǀƹ�ƙřźƠŤſř� �ŵźŝ�ƭŚƳ�řŹ]Ñ[���
řźǀųř�ù�ŚƷ�ƱƺƴƿŶƿźǀě�ƾƀƧƹŹŶǀƷ�HPOs�ŝ��ƶŶƳř�ƵŶƃ�ƾƟźƘƯ�ƩřźƠſŵ�ƾƴƿżĮƿŚū�ŢƸū�Ţưǀƣ�ƱřŻŹř�ƾƧřŹƺų�ƽŚƷƹŹřŵ�ƱřƺƴƗ���Ţǀƫ�ƾƧ��ŚƷ�ƱƺƴƿŶƿźǀě�ƾƀƧƹŹŶǀƷ

�ƲƷō�Śŝ�ŚƸƳō�ƽŹřŶƿŚě�ŢŝŚŧ�ƶƧ�ŶƴŤƀƷ�ƽř�ƶƳřŶƳŵ�ƹŵ�ƽŚƷ�ƵŶƴƴƧ(III)�ŵƹŶů�ÎÍÐÔ�Ţſř��ƪŨƯ�źĮƿŵ�ƽŹƹźƋ�ƽżƬƟ�ƽŚƸƳƺƿ�ƶŝ�ŢŞƀƳ�ŚƸƳō�ƶŤǀƀǀƴƟř�ƹMg(II), Ca(II), Zn(II), 

Cu(II)�ƲƷō�ƾŝŚŴŤƳř�ŹƺƏ�ƶŝ�ƲƿřźŝŚƴŝ��Ţſř�ƮƧŹŚǀƀŝ�(III)ŶƴƴƧ�ƾƯ�Ţǀƫ�ƾƧ�řŹ���ƢŤƄƯ�Î��Ï��ƪǀŤƯ�ƽŵ�HPOs�ƶŝƱƹźě�ƽźƟŵ�ƭŚƳ���L1��Ţſř�ƲƷō�ƵŶƴƴƧ�Ţǀƫ�ƾƧ�ŚƸƴţ�
�ƶƧľřźǀųřƃ�ƾƯ�ƵŵŚƠŤſř�ƾƨǀƴǀƬƧ�šŹƺƈŝ���ŵƺ��ƎſƺţApotex Inc. Toronto, Canada�ƶŝ�ƭŚƳ�Ferripox TM�ŵŹřƹŢſř�ƵŶƃ�ƾƿƹŹřŵ�ŹřŻŚŝ�� ��Ąŵ�ƶƳŚƠſŚŤƯ�Ʊō�ŻŚǀƳ�ŵŹƺƯ�Ż

�ƽřźŝƱŶǀſŹ�ŢſǇŚŝ�ƱřŹŚưǀŝ�Źŵ�ƲƷō�ƾƠƴƯ�ƩŵŚƘţ�ƶŝ���ƵŵƹŶŰƯ�ŹŵmgKg-1 day-1�ÎÍÍ�ó�ÔÒ��]Ò[źŧř�ƹ�ƽŚƷ�Źŵ�żǀƳ�ƾŞƳŚū�ƾƳřŹŚưǀŝƃ�ƵŶƷŚƄƯ�ŶƴƴƧ�ƾƯ�ƝźƈƯ�řźƳō�ƶƧ��Ţſř�ƵŶ
]Ó�Ô[� �� ŵźŝŹŚƧ�ƶƧ�ƾƬƯřƺƗ�Żř�ƾƨƿƾƨǀƴǀƬƧĄŵ�ƂƿřżƟř�ŦƗŚŝ�ƹ� ƵŵƺưƳ�ŵƹŶŰƯ� řźƳō��ŶŞƧ� Źŵ�Ʊō�Ɩǀſƹ�ƮƀǀƫƺŝŚŤƯ��ŵŵźĭ�ƾƯ�Ʊō� ŻƾƯŶƃŚŝ���ƶĩ�ŹŵƁƺƯŹƺƧƺƬĭ� Śŝ�ƱŚºƀƳř� ƹ�ƹ�Ŷǀſř�ƦǀƳ

ƵŶƃ�ƶĭƹĦƳƺƧ����ƾƫŚƘƟ�źǀƛ�ƶƳƺĭŶƷŵ�ƾƯ�ƶƧ��ŻřƢƿźƏ�ƾƯ�ƖƟŵ�ŹřŹŵř��ŵŵźĭ]í[��

N

O

OH

R2

R 1

  R1 = R2 = CH 3 (L1)
HPOs

�
Ťſŵ�ŹƺƔƴƯ�ƶŝǀĩźţ�ƶŝ�ƾŝŚǀř�Żř�ƽźŤŞſŚƴƯ�šŚŞƿƫ�ƾĩ�ƕƺƳ�ƲǀŚƷ�ƵŶƴƴĩ�Ţ��Żř�ƶƧ�ŚƸƳō�Żř�ƽźĮƿŵ�šŚƤŤƄƯƫ�ǀƟƺĜǀƀǀƬǀƶŤ�ŶƳŹřŵŹƺųźŝ�ƾŞſŚƴƯ��żŤƴſ�ƹ�ƾůřźƏŶƳŶƃ]Ö[���ƱřżǀƯ
ƾƿŚƳřƺţ�ƹ�ƾĩřŹƺų�śŸūƲƷō�ƖƟŵ��Ʋƿř�ŵřƺƯŵŹƺƯ�ƁƺƯ�Źŵ�ƾſŹźŝ��ƶŤƟźĭ�Źřźƣ�Ţſř]ÎÐ�ÎÍ[� ƾƀƧƹŹŶǀƷ��řźǀųř�ŚƸƳƺƴƿŶƿźǀě�ƲƷō�ƽŚƷ�ƵŶƴƴƧ�Ţǀƫ�ƾƧ�ƱřƺƴƘŝ���ƾƿŚƿŹǇŚƯ�ŶƋ�ŢǀƫŚƘƟ

ƾƸūƺţ�ƪŝŚƣżǀƳ�ŶƳř�Ƶŵřŵ�ƱŚƄƳ�ŵƺų�Żř����ƽŻŚŝ�ƽŚƸƳƺƴƿŶƿźǀě�ƾƀƧƹŹŶǀƷ�ƽźſ�Ʀƿ��šŚŞǀƧźţ�Ʋƿř�ƾƿŚƿŹǇŚƯ�ŶƋ�ŢǀƇŚų�ƂƿřżƟř�ŹƺƔƴƯ�ƶŝƹ�ƶǀƸţ��ƾƿŚƿŹǇŚƯ�ŶƋ�ŢǀƇŚųŚƸƳō�ƪǀƨƫō�Śŝ�
Ʒ�ƱƺƴƿŶƿźǀě�ƾƀƧƹŹŶǀƷƲǀƯŚƀƧř�ƽźƠſŵ�ƹ� Ś�Ŷƃ�ƶƀƿŚƤƯ� ��ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ��ƹ�ƽŻŚŝ�źǀƛ�šŚŞǀƧźţ�ƶŝ�ŢŞƀƳ� ��ƽŻŚŝ�ƽŚƷ�ŶƳŚĮǀƫDFO�źŝ�ƽźţ�ƽƺƣ�ƾƿŚƿŹǇŚƯ�ŶƋ�ŢǀƇŚų�Żř�

�ŶƴƃŚŝ� ŵƺūƺƯ�ƽŚƿŹǇŚƯ� ŶƋ�šŚŞǀƧźţ�ƽřźŝ�ƾŞſŚƴƯ�ƲǀƄƳŚū� ŶƴƳřƺţ�ƾƯ�ǇŚưŤůř� ƹ� ŶƳŹřŵŹƺų]ÎÑ[�ŚŤƧŵŹ�ŶǀţƺŘƬƧƺƳƺŞƿŹ� Źřŵ�ƲƷō�ƮƿżƳō�ƲưƋ� Źŵ��żŤƴſ� Źŵ� ƶƧ� ŻDNA�ƹ�ŵŹřŵ�ƂƤƳ�
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ƾưſǇŚţƃŚŝ�ƾƯ�ŶǀƠƯ�Ţƃřŵ�ŶƴƷřƺų�ƱŚƏźſ�ƾŤů�ƹ�ŚƿŹǇŚƯ��ƪƨƃ�ƾſřŵ�ƾƳƺų�ƮƧ�ƪŨƯ�ŚƸƿŹŚưǀŝ�źƿŚſ�ƱŚƯŹŵ�Źŵ�ƽźŤƄǀŝ�ƵŵŚƠŤſř�ŵŹřƺƯ�ľŚƘƐƣ��Ŷƴ��
References: 
1- Porter, J. B., Huehns, E. R. and Hider, R. C. (1989) in Ballieres Clinical Haematology, Hershko, C. (Ed), London: Balliere Tindall, London, 2, 257.   

2- Singh S, Hider RC and Porter JB. Anal. Biochem (1990); 187: 212.  

 3- Singh S, Mohammed N, Ackerman R, Porter JB and Hider RC. Anal. Biochem (1992); 203:  116.  

4- Davies SC, Hungerford JL, Arden JB, Marcus RE, Miller MH. and Huehns ER. Lancet (1983); ii, 181. 

5- Balfour JAB, Foster RH. Deferiprone-a review of its Clinical potential in iron overload in beta-thalassaemia major and other transfusion-dependent diseases. Drugs 919990; 58: 553-578.  

6- Brittenham GM. Development of iron-chelating agents for clinical use. Blood (1992); 80: 569-574.  

7- Olivieri NF, Btittenham GM, McLaren CE, Templeton DM, Cameron RG, McClelland RA, Burt AD, Fleming KA. Long-term safety and effectiveness of iron-chelation therapy with deferiprone for thslassemia major. New Engl J Med 
(1998); 339: 417-423. 

8- Singh S, Epemolu RO, Dobbin PS, Tilbrook GS, Ellis BL, Damani LA and Hider RC. Urinary metabolic profiles in man and rat of 1,2-dimethyl-and 1,2-diethyl substituted 3-hydroxypyridin-4-ones. Drug. Metab. Dispos (1992); 20: 256-261. 
9- Sadinpour H. Synthesis of iron (III) bidentate ligands of 3- hydroxy �2-methylpyridin-4-ones    effective  in  malaria treatment.. Pharm  D. thesis, School of Pharmacy. Isfahan University of Medical Sciences 1384. 

10- Mostafavi A, Saghaie L, Taher M and Manteghi N. Evaluation of Liver Toxicity of 2-Methyl-3-Hydroxypyridin-4-one in Iron Overloaded Rats. IJPS. 2006; 2(1): 35-40. 
11- Taher, M,  Saghaie, L and Abrahilmi M. Investigation of Intestinal bsorption of Pyridinones In Rat. IJPR, 2004; 4: 201-207.  
12- Saghaie L and Badihi. A Synthesis, determination partition coefficient and Intestinal absorption of hydroxypyridinones In Rat. The 9th Iranian Congress of Biochemistry & the 2nd International Congress of Biochemistry and Molecular 
Biology. Shiraz-Iran. Oct. 29, 1, 2007. 

��ÎÐ�ƾƿŚƤſ�Ľř�ƞƐƫ����ƽŚƷ�ƵŶƴƴƧ�Ţǀƫ�ƾƧ�ƶƬǀſƺŝ�ƲƷō�ƖưŬţ�Śŝ�ƱřŹŚưǀŝ�ƱŚƯŹŵ�ƽŚƷ�ƵŶƴƴƧ�ƦĮƴģ��ƵŶƃ�żŤƴſ�ƲƷō��Ʊřźƿř�śŚǀưƧ�źƇŚƴƗ�ƵźĮƴƧ�Ʋǀƫƹř���ƱŚŝō��ƱřźƸţÎÐÕÒ  
14- Lotfollah S. Dehkordi, Zu D. Liu and Robert C. Hider. Basic 3-Hydroxypyridin-4-ones: Potential Antimalarial Agents. European Journal of Medicinal Chemistry.2007.  
15- Hoyes KP, Hider RC, Porter JB. Cell-cycle synchronization and growth-inhibition by 3-hydroxypyridin-4-one iron chelators in leukemia-cell lines. Cancer Res (1992); 52: 4591-4599.  
16- Khosravy S. Comparison of iron (III)-pyranone complex with iron (II) sulphate in rat with iron deficiency. Pharm. D. thesis, Isfahan University of Medical Sciences (1981). 
 


