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EFFECT OF DIETARY COPPER DEFICIENCY ON BRAIN CATECHOLAMINE$ 
OF NEIIIlOI.N llA TS. 

Mercedea L6zaro, Ignacio Monreal, Ignacio Villa Elhaga 
Pediatric Research Laboratory. Faculty of Medicine. 
Unlvenity of Navarra . PMJ:!lON. Sp.tn. 

To investigate the effect of dieury copper defic:iency On brain ntechol811inu 
of newborn rats en upert.-nul .odel wet developed. Three of 10 ferMle 
Sprague - Dawley rata were uaed. I, copper deficient waa fed with 
a copper-free diet 5 weeki pre•geatatlon and Wring geatation ootil delivery. 
Grcx.p 11, the control, received a copper eddecUIIte diet (6ppl). Ill, the 
palrfed, received a copper addecuaU diet, but reurtnged according to the ca· 
loric input of the copper deficient orOl.f). lrmedlatly after birth, the newborn 
rau frora a tout of 7; 4 and 7 llttera of the I, II and Ill, respectl· 
vel y were decapi ted. Eleven aaaaya of each group .. ere for each 
assay used 1, 2, l, or 4 whole bralna tplnt.J$ cerebel h. Whole bnin dopamine 
and nor.clrenaline levela were quentifled by high perfof"IMOCe liquid chromate· 
graphy with elec:trochanlcal detector. Copper deficient gre>l4' ahowed a highly 
significant decrease in bnin noradrenaline levels (50X lesser than others two 
groupe: p • 0.0341), whereas dopMine concentratlona reulned largely unalte· 
red. lhe levels of brain copper in the newborn rata in grek4J I were signifi· 
cantively reduced (p • 0,0001) 11 well aa brain weight (p • O,OOIZl. The CA1 
aector neuronal c0111ting was Lnlltcred, however the airus de:ntatus cOll"'ting 
showed a significant decrease tn neuronal cellularity In Group 1. We conclude 
that the copper deficiency altered the aynthesh of noradreNlt· 
ne. lhia could be a cQf\Sequence of a hnctfonal lqlAir.ent (posaibly Dopamine 

- hldroxllase enz';"DD dfMinfahed activity), however the posaible role of 
the hypocel lularity· 11 the one observed In the pi rut drotatus aector can not 
be excluded. 

132 

METHYLMALONATE AND PROPIONATE EFFECTS ON C02 PRODUCTION 
AND LIPID BIOSYNTHESIS IN BRAIN OF SUCKLING RATS 

Clovis M. D. Wannmacher, Janice C. Dutra, Moacir Wajner, 
Silvia E. C. Cardoso and Eduardo R. Motta- Departamen­
to de Bioqulmica, Universidade Federal do Rio Grande do 
Sul, Porto Alegre, Brasi 1. 

Methylmalonic acidaemia and propionic acidaemia are inherited 
metabolic disorders characterized respectively by methylmalonate 
(MMA) and propionate (PA) accumulation in tissues of affected 
patients. Both diseases have severe clinical expression and many 
undiagnosed patients have a fatal outcome. Those who survive 
presente neurological dysfunction and a vari ab le degree of 
neuromotor de 1 ay /menta 1 retardation. We invest i 'J.l ted in 
vitro effects of MMA and PA on C02 production and lipid 
biosynthesis in rat brain . Brain prisms of suckling animals 
incubated in Krebs Ringer bicarbonate buffer in the presence of 
[2-14c]-glucose and 5.0 mM MMA or 5 . 0 mM PA. Controls did not 
contain the me tabo 1 i tes. After i ncuba ti on, l4co2was trapped into 
Whatman No . 3 paper filter, lipids were extracted from brain 
prisms and the radioactivity determined in a scintillation 
counter. We found that MMA but not PA inhibits siqnicantly C02 
production from glucose . Lipid biosynthesis was also diminished 
by MMA but not by PA. These results indicate that MMA may impair 
brain energy metabolism and normal brain development. 
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CEP.EBELLAR INVOLVEMENT IN BILIRUBIN 
ENCEPHALOPATHY DUE TO CRIGLER-NAJJAR TYPE I 
DISEASE. Philippa Labruno•, Cothorlno Narcy•, Anno 
Myare--•, Jeanne Francoua1••, Trlvin .. •, Mlchel 
Odi.vre•. •Service de P'dlatrle, H6pltal Antoine e•cl•r• and 
.. Laboratolre de Blochimle, 92141 Clamart, and 
"'Laboratolro do Blochlmlo, HOpltal St Joooph, 75014 
Parle . 

Patients suffering from Crigler-Najjar (CN) type I disease, a rare inborn error of bilirubin 
metabolism due to a deficiency in hepatic bilirubin uridine diphosphate 
glucuronosyhransfarase (B UDPG·T) activity, are at permanent risk of developing 
neurotoxic effects of bilirubin (kernicterus). While cerebellar hypoplasia occurs in new 
born Gunn rats, the animal model of CN type I, cerebellar symptoms are not prominent in 
kernk:terus observed in children. 
Cas•• reporla · 3 infants (2 girls and 1 boy) became jaundiced at 2 days. Despite 
treatment all of them unde!Went exchange-transfusions at the age of 9 days. Then, 
phototherapy had to be continued and phenobarbital was not eHicient. At the age of 4 
months, hepatic 8 UOPG-T was found to be nil in the 3 patients. At the age of 3 years, 4 
years and 6 years, respectivaty, these chikiren presented with cerebellar symptoms a 
week after a reduction of phototherapy. Serum bilirubin concentrations at the time of 
admission were 581, 514 and respectively. Under correct treatment cerebellar 
symptoms slowly and panially decreased in the 3 children, while moderate mental 
retardation became obvious; none of them has any evtdence ol deafness and brain CT 
scan is normaJ m 2 of them. 
Conc!ys!ons· 1) These 3 cases illustrate a new clinical aspect of kernicterus, 2) 
kernicterus may have different clinical manifestations in infants and in older children, 3) 
the cerebellum may be lhe preferential target of bilirubin in chik1ren while it is not so in 
infants. 

PROGRESSIVE ATAXIA AND MENTAL RETARDATION 
ASSOCIATED WITH LEUCODYSTROPHY IN 4 I'ATIENTS WITH L-2· 
HYDROXY-GLUTARIC ACIDURIA HolTmann. G.F., llanh, P., Lehnen, 134 W., Duran. M., Hunneman. OJI., h1ckcu, J.. Rating, D., Schulgcns, R.n .. 
Voss. W. anc.l Hancfcld, f'. Dcpts. Pcdi;.nri..:s GOuingcn, 
FRG, Am.stenlam, Utrecht, The Belgium. 
We present the clinical, neuroradiological data of 4 patients 

with L-2-hydroxy-glutaric adduria, which appears to new m·lJrOillCt;.dxllic disorder. Two 
male siblings of Marocco ancestry prescmcd with psychomotor and dystrophy in 
early childhood. Consequently they developed a progressive i.llaxia, slight exltapyramillal 
signs and mcnL<II retardation {IQ< 4K at the age of IH y ;md IQ= at the age of 12y). One ot 
them suffered from convulsions. Two fcmah; paticnas (To., A .• age \Sy, and Fi.. 
A .• age l9y) of Turkish and Greek o.mccsu-y followed a similar course with shun stature, 
progressive at.axia and mental ret.Jrdation. In addition. To, A., llevclopcd an oligocpilcpsy 
with seizures in early infan<.:y and showed signs wilh <.tgc of 10 y. 
Ncuroradaological investigations rcvc<:llcd distinct sulx:onical 
rc:;crnbling spongy and a (sub)c\)11i<.:ai cerebe-llar atrophy in all lour patients. 
Urimuy .:xcrction of L -2-hydroxyglutari<.: ucid was in the of 1-J moVmol of <.:rca. in all 
p<aticnts as determined by GCMS and 111-NMR spc..:uost:opy (<.:nntmls < 0.002 mol/mol ol 
crca.). Plasma kvcls of L-2-hydroxyglul.itrit: ac itl were 20-30 t-unol/1 :.md in th.: CSF 40-50 
tJmOI/1 (contro ls n. d.). The very sim i lar c linical find ings as well as the distincl 
ncururadiolog.ical picture in 4 patients ] pillfKlillt hithcnu unrecognized 
ncurumctaboln.: disorder. ol l. -·2-- hydroxyg lut<.lr i;.· w humo.1n metabolic 
pathways is unknown. In patient Fi .. A ., we observed a small decrease in the urinary 
excretion of L-2-hydroxyglutaric acid umkr a C<lrbuhytlrat.: aich d11.:L ami an after an 
oral load with plant oil. In To .. A., a 24 h fast produced a -Hold increase in L-2· 
hydroxyglutatic aciduria. A thcrapcutit· uial of a rit: h. low fat diet did nOL result 
in any clinical improvement. A oumbl.!r of other !.!LriY.u loading cxp:rimcnts i.!Lrilru 
invcstigation.s in fibroblast£ using mdiolabclh:J precursors wcw 
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LONGTERM FOLLOW UP OF 16 CHILDREN AFFECTED WITH THE 
"lATE ONSET" VARIANT OF ARGININOSUCCINATE LYASE 
DEFICIENCY: NO IMPAIRMENT OF TilE NEUROLOGICAL AND 
PSYCHOMOTORIC DEVELOPMENT. 

Sonja Koch, Susanne Elisabeth Knoll, Kurt Widhalm. 
Department of Pediatrics, University of Vienna, A-1 090 Vienna. Wahringer 
Gurtel 18·20, Austria 

AI present, two valiants of ASL-deliciency, the second most common enzyme defect of 
lhe urea cycle, have been described according to the mode of onset and the clinical 
course. Nearly all previous studies reported on an impaired neurological and intellectual 
development in a!fected children. Our study demonstrates for lhe first time, that these 
children can develop physically and mentally appropriate for age lreated with low 
protein diet and/or arginine supplementation. 
Since 1975 16 Austrian children have been detected to be suspicious for this enzyme 
delect. Aher having conlirmed the diagnosis, a daily arginine supplementation (3-4 
mmoles/kg body weight/day) was initiated in all but three children in addition to normal 
diet respectively to recommended protein restriction of 1,2. 1,5 g/kg body weight/day. 
Excepl for slighl elevalions, bloOd ammonia levels remained wrthin 1he nonnal range over 
the lime. EEG patterns showed paroxysmal abnormalrties in 5 out of16 children, whereas 
physical and mental development were wrthin the normal range. 
h can be concluded, that early diagnosis of ASL-<Ieliciency within a routine screening 
program followed by dietetic treatment (low protein and/or arginine substitution) seems 
to be able to prevent intercurrent hyperammonemic episodes, that cause severe 
neurological and psychomotoric abnormalities. Furthermore, an accumulation of 
argininosuccinic acid and rts anhydrids does not seem to have a neurotoxic effect. 
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SEIZURES ASSOCIATED \liTH TOXIC LEVELS OF CYCLOSPORINE A 
IN LIVER TRANSPLANTED CHILDREN. 
Maria Roberta Cilia, Olivier Danhai ve, Etienne Sakal, 
Jean-Franr;ois Cadiss eux , Jean-Bernard Otte., spn by 
Jean-Paul Buts 
Department of Pediatrics, Catholic University of Louvain 
St-Luc Hospi t a 1, 'Brussels 

In our series of 210 children having undergone 256 liver trans­
plantations from 4/l984 to 12/l990, four patients presented with 
convulsions unrelated to a coovnon etiology. Clinically they dis­
played tonico-clonic seizures either generalised or lateralised 
with secondary generalisation. EEG showed either generalised or 
lateralised encephalopathy patte rn with irritativity. None showed 
hypertensive encephalopathy on ophtalmic examination. None showed 
electrolyte, glucose or hepatic function abnormality. Magne sium . 
was normal. In two children cholesterol was normal (no data for 
others). LCR analysis showed no infection. In all four children 
Cyclosporine (CSA) through serum level reached supra-therapeutic 
levels, the "toxic" period lastinr, from l to 2 days and occuring 
from 2 to 10 days before seizures. CSA levels on specific RIA 
were normal or moderately perturbated. CT-scan in one patient 
showed subcortical and cortical diffuse hypodense lesions 3 days 
after seizures, resolving afte rwards. Seizures responded well to 
antiepileptic drugs. No child showed permanent impairment. We 
cc;mclude_ that under cyclosporine therapy may be 
w1th tox1c of CSA and that discordance between specific 
and non spec1f1c assay suggests the role of metabolites. 
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