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•• CuCu++, Cu, Cu2+2+

•• 80 80 -- 100 mg in 100 mg in organismorganism ,, 90% in body 90% in body 
tissuestissues

•• reference reference valuesvalues CuCu/S = 820 /S = 820 –– 1400 1400 µµµµµµµµg/l g/l 
malesmales 11 11 -- 22 22 µµµµµµµµmol/l mol/l 
femalesfemales 12.512.5 -- 24 24 µµµµµµµµmol/lmol/l

•• AfroamericansAfroamericans 8 8 -- 12% 12% ↑↑

•• 9090--95% in 95% in ceruloplasminceruloplasmin
•• ceruloplasminceruloplasmin /S = 240 /S = 240 -- 400 mg/l400 mg/l
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MetabolismMetabolism

•• AbsorptionAbsorption

•• Transport Transport andand distributiondistribution in in 
organismorganism

•• ExcretionExcretion
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AbsorptionAbsorption

•• 10 10 -- 70% 70% ofof intakeintake CuCu
•• RDI RDI aboutabout 2 mg/d2 mg/d
•• sourcessources : : seasea fishfish , , cerealscereals , , nutsnuts , , cocoacocoa , , liverliver

•• smallsmall intestineintestine
•• chelatechelate complexcomplex withwith aminoacidsaminoacids (His), (His), 

oror metalothioneinmetalothionein boundedbounded
•• competitioncompetition withwith zinczinc
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Transport Transport andand distribuitondistribuiton in in 
organismorganism

•• chelatechelate CuCu –– AA AA transportedtransported to to portalportal
circulationcirculation ,, wherewhere CuCu bindsbinds to albumin, to albumin, 
His His oror transcupreintranscuprein

•• in in liverliver 90%90% bindsbinds to to newlynewly synthetizedsynthetized
ceruloplasminceruloplasmin

•• in in bloodblood 9090--93% in 93% in ceruloplasminceruloplasmin
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ExcretionExcretion

•• faecesfaeces (1.5 (1.5 -- 2 mg/d) 2 mg/d) –– bilebile andand shedshed
mucosalmucosal CuCu

•• urineurine -- 1 1 -- 2% 2% CuCu absorbedabsorbed ~~ << 100 100 µµµµµµµµg/d g/d 
assesmentassesment for dg for dg andand therapytherapy controlcontrol ofof
WilsonWilson ´́s s diseasedisease
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ImportanceImportance

•• Part of enzymes:Part of enzymes: cytcyt cc--oxidase,oxidase, SOD, MAO, SOD, MAO, 
tyrosinase,tyrosinase, dopaminedopamine --ββ--hydroxylasehydroxylase , , 
lysyloxidaselysyloxidase

•• Part Part ofof pigmentspigments , for , for exampleexample keratinkeratin

•• NecessaryNecessary for for catecholaminescatecholamines metabolismmetabolism , , 
productionproduction ofof connectiveconnective tissuetissue ,, CNS CNS andand ercsercs
functionfunction

•• AntioxidativeAntioxidative functionfunction
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SODSOD
2 2 OO22··

-- + 2 H+ 2 H++ →→→→→→→→ OO22 + H+ H22OO22

SOD 1(SOD 1(cytosolcytosol ),  EC),  EC--SOD:SOD: containscontains CuCu
andand ZnZn

EE--CuCu2+2+ + O+ O22··
-- →→ EE--CuCu++ + + OO22

EE--CuCu++ + O+ O22··
-- →→ EE--CuCu2+2+ + H+ H22OO22

ZnZn22++ -- stabilisationstabilisation functionfunction

SOD 2 (SOD 2 (mtchmtch ): ): MnMn2+2+ ↔↔↔↔↔↔↔↔ MnMn3+3+

←← antioxidativeantioxidative activityactivity
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ceruloplasminceruloplasmin ––

catalysescatalyses
FeFe 22++ → → FeFe 33++

((protectsprotects FeFe22++ fromfrom participationparticipation in in FentonFenton reactionreaction ))

← ← antioxidativeantioxidative activityactivity
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CuCu in in FentonFenton reactionreaction

←← prooxidativeprooxidative activityactivity

HH22OO22 + + CuCu++ → OH→ OH-- + + ˙OH˙OH + Cu+ Cu2+2+
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DeficiencyDeficiency

•• inborninborn : : MenkesMenkes diseasedisease

•• obtainedobtained
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MenkesMenkes diseasedisease
((KinkyKinky ((steelysteely ) ) -- hairhair diseasedisease ))

•• GR heredityGR heredity
•• gene gene mutationmutation ofof transport IC  transport IC  ATPaseATPase 7A 7A →→

intestinalintestinal absorptionabsorption impairmentimpairment
•• PCR PCR prenatalprenatal dgdg
•• ↓↓CuCu, , ceruloplasminceruloplasmin andand CuCu--enzymesenzymes
•• most most of children die within 3 yearsof children die within 3 years
•• growthgrowth andand skeletalskeletal defectsdefects , , mentalmental andand

physicalphysical retardationretardation , , brainbrain andand typicaltypical hairhair
symptomatologysymptomatology
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ObtainedObtained deficiencydeficiency -- causescauses

•• malnutritionmalnutrition
•• parenteralparenteral nutritionnutrition withoutwithout CuCu

supplementationsupplementation
•• zinczinc oror longlong --term Dterm D --penicilaminepenicilamine

therapytherapy
•• diarrhoeadiarrhoea
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ObtainedObtained deficiencydeficiency –– clinicalclinical
symptomssymptoms

•• hypochromichypochromic normocyticnormocytic anemiaanemia
•• neutropenianeutropenia
•• bone bone metabolismmetabolism disordersdisorders ((lysyloxidaselysyloxidase ) ) 
•• GIT GIT disordersdisorders
•• depigmentationsdepigmentations
•• demyelinationdemyelination
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ToxicityToxicity

•• ↑↑ CuCu inin hepatitis, hepatitis, acuteacute leukemiasleukemias , , lymfomslymfoms , , 
MM, MM, melanomamelanoma , , schizophreniaschizophrenia

•• AcuteAcute intoxicationintoxication -- >>250 mg 250 mg CuCu, , nauseanausea , , 
emesisemesis diarrhoea, diarrhoea, epigastriumepigastrium painpain ; ; shockshock , , 
comacoma andand acuteacute hepatalhepatal andand renalrenal failurefailure

•• ChronicChronic intoxicationintoxication -- cirrhosiscirrhosis ((childrenchildren in in 
India, India, milkmilk andand waterwater storedstored in in brassbrass vesselsvessels ))
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WilsonWilson ´́s s diseasedisease

•• AR heredityAR heredity
•• gene gene mutationmutation ofof transport IC  transport IC  ATPaseATPase 7B 7B →→

•• ↑↑ CuCu absorptinabsorptin , , CuCu bilebile eliminationelimination disorderdisorder ,,
CuCu--ceruroplasminceruroplasmin boundbound defectdefect , , ↓↓ oror nonenone
ceruloplasminceruloplasmin synthesissynthesis

•• manifestsmanifests usuallyusually betweenbetween 10th 10th –– 20th 20th yearyear

•• ↓↓ totaltotal CuCu /S/S (6.3 – 9.4 µmol/l), ↑↑ freefree CuCu /S,/S,
↓↓ ceruloplasminceruloplasmin /S/S (<0.2 g/l) , ↑↑ urine urine excretionexcretion
(> 1.57 µmol/d = > 400 µg/d)
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WilsonWilson ´́s s diseasedisease

•• freefree coppercopper attacksattacks ::

•• liverliver :: icterusicterus , , anorexiaanorexia , , nauseanausea , , weightweight lossloss , , 
haemorrhagichaemorrhagic diathessisdiathessis , , cirrhosiscirrhosis

•• brainbrain :: basalbasal ganglion ganglion dysfunctiondysfunction →→ rigidity rigidity 
oror tremortremor , , dystoniadystonia , , speechspeech disorderdisorder

•• kidneyskidneys :: ↑↑ urine urine excretionexcretion

•• corneacornea :: brownbrown --greeengreeen KeyserKeyser --FleischnerFleischner
ringring
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WilsonWilson ´́s s diseasedisease

•• ATP7B gene ATP7B gene molecularmolecular PCR PCR analysisanalysis –– detectiondetection
ofof latentlatent diseasedisease

•• ExaminationExamination ofof relativesrelatives ((brothersbrothers andand
sisterssisters ) ) isis necessarynecessary ! ! 

•• ((CuCu/S, /S, ceruloplasminceruloplasmin /S, /S, CuCu/U; PCR)/U; PCR)

•• TherapyTherapy :: DD--penicilaminepenicilamine ((1 - 2 g/d)

ZnZn (25 - 50 mg 3x per day between meals)

vit. Bvit. B 66 (penicilamine is it´s antimetabolite)


