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ABSTRACT EFFECTS OF WILSON'S DISEASE COPPER TOXICITY AND WILSON'S

Though copper plays a vital role in the human body, an excess of inorganic copper g e _ Copper is oxidized by molecular Kayser-Fleischer rings are one of the most visible symptoms
may be fatal. Patients with the genetic recessive Wilson’s Disease have an excess of Cu™ + 'DE = Cus + DE oxygen to form free radicals that can of Wilson’s Disease.10
copper that provides reducing effects that form free radials and peroxides that may : change the structure of hepatocyte
cause damage to liver cells and the overall health of the body. m n ZH organellar lipids and thiol-containing
DE +* DE - HEDE + DE proteins, causing the liver damage
seen in Wilson’s Disease.3 The

superoxide produced or a thiol

DUE.II + HEDE - Eu3+ + (OH 4+ OH- present in the cell can oxidize copper

further to product hydrogen peroxide, . . . . . o .
which can form oxidants that can * Chronic copper toxicity primarily affects the liver because it is the first place

"OH+ RH —mm HED +R- cleave DNA 4 copper is deposited after it enters the blood. "

I N T RO D U C TI O N * Manifested by Liver Cirrhosis (liver scar tissue)

* Also causes the rupture of red blood cells (hemolysis)

. MeaN * Estimated lethal dose in adult human is 10-20 g"
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By definition, Wilson’s disease is a recessive genetic disorder that causes the body to Copper Il normally ’K e N/ upric and cuprous copper ions can both be reduced; and cuprous is capable o
remove copper inadequately. This results in a buildup of copper that will lead to forms stable complexes wagnt M—Euﬂ :9< . \ :N;ﬁu" reacting with hydrogen peroxide and forming the hydroxyl radical (strongest
symptoms such as swelling of the limbs, abdominal pain, personality shifts, with superoxide.4 k/| ) N NMe, biological oxidizing agent) which breaks DNA strands."
incoordination, and unique Kayser-Fleischer rings around the irises. ”“\J «  Copper catalyzes this process.
Copper is one of three heavy metals essential for human life along with zinc and iron, (TMGgtren)Cu'-00 (L)Cu"-00" (202 * Inorganic copper has an Face Centered Crystalline structure.

but in excess, it can cause an imbalance with zinc and iron. Since the body is one big
galvanic cell, zinc and copper electrodes are utilized for the oxidation states within
the blood, nerves, bones, and connective tissue.

* Inorganic copper also causes an imbalance of zinc acting as a galvanic cell, which

. . . . allows cardiolipin fragments to accumulate and lead to cell death.
Patients with Wilson’s disease have a lack P 5

" he body th " , tood) is bound _ ceruloplasmin, a protein that binds the metal. Lower *  The treatment of copper toxicity includes taking zinc because it theoretically
I;oppcclerztthattenters t ,:, ° IY tbrou% .olrganll.ckm.eans ( 90 ) is boun hto orgams amounts of ceruloplasmin result in up to 50% more induces the synthesis of copper binding ligands and therefore allows the copper to
igands that are nutritiona eneficial, unlike inorganic means such as ingestin , ,
5 Y 5 5ESHNG copper in the body than normal, which affects the be flushed from the system.™

pennies, electrical wires, etc. that can transform nutrition into a neurotoxin as strong

I i 4,8
as mercury or lead. An abundance of free copper causes a shortage of zinc and an liver, kidneys, and CNS.

SH
inverse effect on the oxidative stress of the body, meaning cardiolipin (CL) fragments O
build up and damage the mitochondria, possibly leading to cell death. Therefore, as a Copper also reduces levels of Y
treatment, zinc gluconate can be utilized to release copper back into the bloodstream oxidized glutathione, which removes 00C chm'
to continue its elimination through the kidneys.! hydrogen peroxide.? : H
ﬁHj " I:I Cu Lattice (fcc)

» ==+ Electron Flow s

voltmeter

ey
y I
E salt bridge, =
] NaClaq) | [

The human body acts as a galvanic cell

as copper reduces molecular oxygen." RE F E RE N C E S
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* Helps with the creation of red blood cells While copper toxicity in a normally functioning human body only occurs with the
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*  Absorbs iron
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