
Syllabus�
Metal�ion�excess�toxicity-Fe�excess�toxicity-�African�siderosis,�hemosiderosis,�

hemochromatosis�(bronze�diabetes)�and�detoxification.�Cu�excess�toxicity:�Wilson’s�disease�

and�treatment.�

Heavy�metal�ion�toxicity:�Hg,�Pb,�Cd,�As�toxic�effects�–�mechanism�of�toxic�effects.�Heavy�

metal�toxicity�treatment-�chelation�therapy:�chelating�agents�for�Hg,�Pb,�Cd,�As�toxicity.�

Metal�complexes�as�drugs:�cis-plain�as�anticancer�agent:�mechanism�of�action�and�side�

effects;�gold�complexes�as�antiarthritic�drugs-�chrysotherapy.�Metal�complexes�in�diagnosis�-�

Gd�complexes�in�magnetic�resonance�imaging�(MRI).�
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METAL�ION�EXCESS�TOXICITY�
�

Iron�excess�toxicity�

ü� It� is�due� to�accidental� intake�of�FeSO4�tablets�causing�erosion�of� the�gastrointestinal�

tract.�

ü� Hemochomatosis� �is�a�genetic�disorder,�deposition�of� iron�occurs� in�vital�organs� like�

liver,� spleen,�pancreas,�skin�etc.�It� leads�to�bronze�pigmentation�on�the�skin� is�called�

bronze�diabetes.�

ü� Siderosis�(deposition�of�FeO�dust�in�the�lungs)�is�associated�with�excess�of�iron.�

ü� African�siderosis�is�an�iron�overload�disorder�first�observed�among�people�of�Southern�

Africa�and�Central�Africa.�Dietary� iron�overload�is�the�consumption�of� large�amount�

of�home-brewed�beer�with�high�amount�of�iron�content�in�it.��

Detoxification� :� Siderophore� desferrioxamine� � is� a� chelating� antidote� used� for� Fe�

removal�

�

Copper�toxicity��

Copper� is� a� principal� component� of� several� metalloproteins� and� some� naturally� occurring�

pigments.�A�healthy�adult�possesses�copper�between�200�to�300�mg�and�the�highest�amount�is�

concentrated� in� the� locus� of� brain.�Wilson’s�disease�and�Menkes’� kinky� hair� syndrome�are�

associated�with�a�genetic�disorder�in�the�metabolism�of�copper.�

Wilson’s�disease�

ü� In�Wilson's�disease,� the� copper-content� is� more�than� hundred� times�greater� than� the�

normal� content.� The� clinical� symptoms� of� Wilson's� disease� include� hepatic�



cirrhosis(liver�disease),neurological�damage,brown�or�green�rings�in�the�cornea�of�the�

eyes,lack�of�coordination�etc.The�excess�copper�is�deposited�first�in�the�liver�and�then�

in�the�central�nervous�system.�

ü� In�Wilson's�disease,the�patients�are�found�to�have�the�low�levels�of�apoceruloplasmin�

which� is� responsible� for� copper� transport.� Thus� this� disease� is� associated� with� the�

genetic�failure�to�synthesise�apoceruloplasmin.��

ü� In� this� disease,there� is� a� large� amount� of� copper� in� blood� stream� and� it� causes� the�

damage� of� erythrocyte� membrane(hemolyticanemia).� Copper� is� finally� deposited� in�

liver�and�brain�developing�the�hepatic�and�neurologic�symptoms.�
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Treatment:��

To�reduce�the�copper�overload,�the�chelating�dugs�like�Na2Ca(EDTA),�D-penicillamine�,��

2,�3-dimercaptopropan-1-ol�are�clinically�recommended.�

Zn-salts�are�now�recommended�for�the�treatment�of�Wilson�disease.�Probably,the�Zn-salts�

involve� the� induction�of� thionein�protein� in� the� intestinal� cells.�The� thionein�protein� tightly�

binds�the�copper.�Thus�it�inhibits�the�intestinal�uptake�of�copper�.The�major�advantage�of�Zn-

therapy�is�its�low�toxicity.�
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