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Copper and Brain Function
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Copper is an essential trace element which forms an integral component of copper-dependent enzymes, including
cytochrome c oxidase, dopamine f hydroxylase, lysyl oxidase, Cu/Zn superoxide dismutase, tyrosinase and cerulo-
plasmin. Copper deficiency results in decrease of these enzyme activities. Menkes disease, a genetic disorder of a
copper-transporting ATPase deficiency, shows the typical manifestations of copper deficiency, including neurological
disturbances, hypothermia, hair abnormalities and arterial abnormalities. These disorders are very severe and thus
most patients die by the age of 3 years. In patients with mild type of Menkes disease, the characteristic neurological
finding is ataxia, suggesting that mild copper deficiency causes ataxia.

Copper accumulation in the brain also damages the brain. In Wilson disease, another genetic disorder of copper
metabolism, copper accumulates in the brain, resulting in neurological disturbances, including extrapyramidal symp-
toms and psycological disorders. In familial amyotrophic lateral sclerosis, a fatal progressive motor neuron disease,

also, copper toxicity in motor neurons is suspected to contribute to the pathogenesis.
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Fig. 1 Model for human Cu uptake and distribution at the cellular level.

MEFORDINBULEIZ VI TFIAI VT, MIZTVTIVRT I/ BEBELAMTHY, mMhH»SRICHY A
FNBMEEICCAF Y VETHD L SNTWEYY, MW E AR~ OBITT 5B NBEFT, MG
BEWERAPT %0858 L2 ud e B wads, SROMMEMR LTV A MENEME, 72 oA b, IRiE#EME, LR
MfTI, ATPTAZMEEELTHBY, Ml S MREMIEAOMOB®REF > T»d EEL 5 TWE>Y,

3) AR TOHEE - sAFEE L LTIdCCO, F—nN3IrvpreruFi¥y—¥, Furt—¥, €/ 5% 5 5F—+H, J
INEAEFVT =Y, YV TRV FFIF—F, EVITFAI Y, Cu/Zn SODVHH, Z0H) HLREEEICHRICE
FERHRERF P/ U—ACEHF Yy —¥, F=SIV L Fudyy—¥"C, ThoBREEIMETT 2 & AR
EE AT,

I) $ARZIC & BRppEE

MRZOMER, FEROMBEEEIETICL 5, ATPTA R TH % Menkes iz & FHOARZEL 7T,
AETEATPTARIBIZE Y, FA4 DY VICEHDPEEL, HIANOMSWFEES L TVD, BETOMERE, &
BUHOWINEE R & L, RNIRARZICE 2, 3512, MMM & i s b B OREYND 5720
LR DSR2 S Y, RIS 2 R 210 % 2101, REBRZEOBIIERICEHL (Fig 2), #
BRI O, WP, WEISEHEICA SN D, BN Purkinje ML O, BHMSEWTH %, WHEB I OHIR
ZRROLEYE, BRI IEAE B0 T spheroid E RSN TW B, BB, 7V 7HIBE S KHFICR o s, BHE
o1Zix, Purkinje i, BOSSHNE O RLAPIZ B & L5 filamentous inclusion & &% I k2> K 7AW TH 5%,

& 512 Menkes B E IS OUET, 742, BEMIC LY, FEHENMME X72T, CREABETHL ) YV F
VY- EBEMETICE S, VYN F VI — R IEaT—F v ORERFEABETH Y, FRZICE VIEEIMETT %,
FOME, MEOWHEIROWE, BHEIEIY, mAFEINIG % 5%

Menkes B D E LT AF Y VIOIERDOWE S THON TV A5, MEREEICIIHERRI BV, TOHEBEL L
T, 5 U740 b i B R M B R P R L, ARSI S h e wzd EEZ S Twh, Lhs T,
AIEDIMBEE AT 2 AR i e LG, SRS BIF A EE L O s R S e L 2 EETHI L THHY,

R R E I Y (YY) Menkes ORI R Th 5 %%, BREMOMBAROFEHILESRH (75 F
V7)) Thho THERHRRREEERS TIEHMKOMEERT & ATP7A mRNARADHE XN TRE I L 25,
BEOFRZILEHLRALHBERRFEELLEELLND,


saito
長方形


(MEFRERME F18%E 2001]

Fig. 2 Cranial CT finding of a four-year old patient with Menkes disease. Severe
brain atrophy is evident.
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Fig. 3 Cranial CT finding of a 15 year-old patient with Wilson disease shows a large low-density in
the left frontal lobe and a hypodense area in both basal ganglia.
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