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To investigate the effect of dietary copper deficiency m braln catecholeaine8 
of neuborn rats an exper imtbl  dl uas developed. Three group. of 10 female 
Sprapue - Dauley rats uere used. Grap I, copper deficient #rap. uas fed u i th  
a copper-tree diet 5 weeks pra-pestation and & r l w  gestation m t i l  delivery. 
Crorp II, the control, recelved a copper ddocwt-  diet (6ppl). t r a p  111, the 
p i r fed .  rrcclved a copper bddswte dlet, tut restrlnged according to the ca- 
lor ic  iwt of the coppDr deflclent prap. I d i b t l y  after birth, the neuborn 
rats f r o n a  total of 7; C u d 7  l i t t e r s  of the or- I, I t  ud Ill, respecti- 
vely were decaplted. Eleven assays of each g r a p  uere prtomed. For each 
assay we used 1, 2. 3,  or 4 d o l e  brains minus cerebella. *ole brain dQpamine 
and noradrenaline levels uere quantified by hlgh perforamme l lquld c h r m t o -  
praphy with electrochaical detector. Copper def lc lmt g r a p  shoued a highly 
significant &crease i n  brain m r s d r m a l l n  levels (50% lesser than others tuo 
prwps: p = 0.0311), uherean &+wine c w m t r a t i m n  remained largely mal te-  
red. The levels of brain copper i n  the n e h r n  rats i n  grotp I were s ion i f i -  
cantively reduced (p = 0,0401) as well as brain weight (p = 0,0012). The C A I  
sector n e u r m l  c m t i n g  was mattered. however the pirus dentatus colnting 
shoued l significant decrease I n  n e u r m l  cal lu lar i ty  I n  Grap I. Ue conclude 
that the amterm-fetal copper &flciency altered the synthesis of wradrenall- 
M. This could be a cm-• of a f u r t i o r v l  1rp.l-t (possibly Dopanine - - hldroxllase m z y r  disnlnlshed activity), houevcr th* possible role of 
the h~poce l lu l r r i t y  as the on observed i n  the plrus dentatus sector can m t  
be excluded. 

METHYLMALONATE AND PROPIONATE EFFECTS ON CO2 PRODUCTION 
AND L IP ID BIOSYNTHESIS IN  BRAIN OF SUCKLING RATS 
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Methylmalonic acidaemia and p r o p i o n i c  acidaemia are i n h e r i t e d  
metabo l i c  d i s o r d e r s  charac te r i zed  r e s p e c t i v e l y  by methylmalonate 
(MMA) and p rop iona te  (PA) accumulat ion i n  t i ssues  o f  a f f e c t e d  
p a t i e n t s .  Both d iseases have severe c l i n i c a l  expression and many 
undiagnosed p a t i e n t s  have a f a t a l  outcome. Those who s u r v i v e  
presente n e u r o l o g i c a l  dys func t ion  and a v a r i a b l e  degree o f  
neuromotor de lay lmenta l  r e t a r d a t i o n .  We invest i3.1ted the  i n  
v i t r o  e f f e c t s  o f  MMA and PA on CO2 p r o d u c t i o n a n d  l i p i d  
b iosyn thes is  i n  r a t  b r a i n .  B r a i n  pr isms o f  s u c k l i n g  animals were 
incubated i n  Krebs Ringer b ica rbona te  b u f f e r  i n  the presence o f  
[2 -14~1-g lucose  and 5.0 mM MMA o r  5.0 mM PA. Con t ro ls  d i d  n o t  
c o n t a i n  the  metabo l i tes .  A f t e r  incuba t ion ,  l4co2was t rapped i n t o  
Whatman No. 3 paper f i l t e r ,  l i p i d s  were e x t r a c t e d  f rom b r a i n  
pr isms and the  r a d i o a c t i v i t y  determined i n  a s c i n t i l l a t i o n  
counter .  We found t h a t  MMA b u t  n o t  PA i n h i b i t s  s i q n i c a n t l y  CO2 
p roduc t ion  f rom glucose. L i p i d  b iosyn thes is  was a l s o  d im in ished  
by MMA b u t  n o t  by PA. These r e s u l t s  i n d i c a t e  t h a t  MMA may impa i r  
b r a i n  energy metabol ism and normal b r a i n  development. 

CEREBELLAR INVOLVEMENT IN  B IL IRUBIN 
ENCEPHALOPATHY DUE TO CRIGLER-NAJJAR TYPE I 
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Palients sunering l ~ o m  Cigier-Najjar (CN) type L disease, a rare inborn error oi bilirubin 
metabolism due lo a deficiency in hepatic bilirubin uridine diphosphale 
glucumnosyllranslerase (B UDPG-T) activity, are at permanenl risk ol develop~ng 
neurotoxic elIecls oi bilirubin (kernicterus). While cerebellar hypoplasia occurs in new 
born Gunn rats. the animal model of CN lype I, cerebellar symptoms are not prominent in 
kerninerus observed in children. 
Cares 3 inlanls (2 girls and 1 boy) became jaundiced a1 2 days. Oesp~te 
treatment all of them underwent exchange-transfusions at the age of 9 days. Then, 
photolherapy had lo be continued and phenobarbital was not eWicienl. At Ihe age of 4 
months, hepatic B UDPG-T was found to be nil in the 3 patients. At the age of 3 years. 4 
years and 6 years, respectivetf, these children presented with cerebellar symptoms a 
week after a reduction of photolherapy. Serum bilirubin concentrations at the llme of 
admission were 581. 514 and 6OOpmoVL. respeclively. Under correct treatment cerebellar 
symptoms slowly and partially decreased in the 3 children, while moderate mental 
relardation became obvwus; wane of them has any evidence ol deafness and brain CT 
scan is normal in 2 of them. 

1) These 3 cases illustrate a new clinical aspect 01 kernlcterus. 2) 
kerninerus may have different clinical maniiestalions in infants and in older children 3) 
the cerebellum may be the preferenlial target of bilirubin in children while it is not s; in 
infants. 

PROGRESSIVE ATAXIA AND MENTAL. RETARDATION 
ASSOCIATED WITH LEUCODYSTROPIiY IN 4 I'ATIENTS WlTH L-2- 
IIYOROXY-CLUTARIC AClDURiA ilolf~nnnn. C.F.. Ui~rtl~. P.. Lehscrl. 
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We present he clinical, ~~eurori~diological 2nd b i o c h c ~ n ~ ~ ~ l  d;11:1 014 palicnts 

wllh L-2-hydroxv-nluwric aciduria, whlch appwrs to be a new ~~ruru~r~cwlx>l~c d~sordcr. Two 

signsand menwt reradaion (IQ< 48 st the age of i~ ;:IIICI IQ= JX at I ~ C  ilgc o i  ~?;j. One 01 
Lheln suil'crcd from convulsioos. Two add~llonal icm;llc pilllent\ ('To.. A,. agc ISy, ant1 FI.. 
A,. age 19y) of Turk~sh a ~ ~ d  Crcek anccsuy lollowcd a slnlil;lr course WIIII shun slaturc, 
progresstvc awxia and nlcnml rewrdal~on. 111 :ldditio~~, To. A.. dcvelolxd an oligmp~lcpsy 
w~th pc~lcrali~cd sciaurcs in carly ~niancy ant1 showed Ilyr;l~nl[l:ll ugns WILII he ;~gc ol' 10 y. 
Ncurorodtological invcstigalrons rcvc;~lcJ d~st~ncl  enteostvc subcorlicul hypr~dc~~ss~lcs. 
rc\cmbl~sg spongy dcgcnenlior and a (subkonral at14 ccrcbrll;~ ;aro(hy In all tour patients. 
Ur~rlary cxcrcttorl ol' L-2-hydruayglur.ut acid wils III IIIC onicr o l  1-3 nlol/n~ol ol'cre;~, in nll 
pallcots as dcvrt~tined by CCMS and III.NMR .;ln.clm\copy (cunlrols c 0.002 ~noll~ool ol 
crca.). Plitsnls levcis of L-2-hydruxyglo~~ric ;ICIII were 20-30 plnolil ;~nd III tllc CSF 40-50 
p~nol/ l  (controls n. d.). Thc very sinl~lar clin~cal l~ndings a well 21% 111c disuncl 
ncurom~l~ologic;~l picture in 4 ~;III~IIIS fro118 1 h l n ~ l ~ c s  IIIIIP(I~III :1 l ~ t ~ l ~ ~ r t o  or~rccogn~cd 
ncurumaabohc tllsurdcr. The rc la t~o~~ ol I.-2-I1ydroxyglul.1r1c acid lo ~UIII:I~ n ~ c t a b ~ l ~ c  
palhways is unknown. 111 paticnl FI.. A.. we obscrvcd ;I sln.lll Ilccrcasc in Ihe urinary 
crcrcllon ol' L-2-hydroxyglukuic acid unllcr a c;~rbohydr:tle 11cl1 J~LI XIII ;III incrca.*. al'ler :In 
oral loatl with plant oil. lo To., I\.. a 2Jh 1351 pr~~duccli ;I -I-iold incrcasc 111 L-2- 
hydroxyglutaric acidurrd. A thcrapcuuc lr~ill o1a c;~rlx)llyclc~lc rich, low $1 d~ct d ~ d  no1 rcrult 
ill any clillical Illlprovclnerll. A nulllbcr ol ulllCr ~n IU;IC~III~ cxpcrtlncnts and 
i~lvcsIig;a~o~~s ill IlbroblasS uslng r.~d~olalxllcd precursors were unrcwardlng. 

LONGTERM FOLLOW UP OF 16 CHILDREN AFFECTED WlTH THE 
'LATE ONSET. VARIANT OF ARGlNlNOSUCClNATE LYASE 
DEFICIENCY: NO IMPAIRMENT OF THE NEUROLOGICAL AND 135 PSYCHOMOTORIC DEVELOPMENT. 
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At present, two variants of ASLdeliciency, the second most common eruyme defecl of 
the urea cycle, have been described according to the mode of onset and the clinical 
course. Nearty all previous studies reported on an impaired neurological and intellectual 
development in affected children. Our study demonstrates for the first time, that these 
children can develop physically and menlaliy appropriate for age if treated with low 
protein diet andlor arginine supplementation. 
Since 1975 16 Austrian children have been detected to be suspicious lor this enzyme 
defect. After having confirmed the diagnosis, a daily arginine supplementation (34 
mmoleslkg body weighuday) was initialed in all but three children in addition to normal 
die1 respectivety to recommended protein restfiction 01 1,2 - 1,5 glkg body weighuday. 
Except lor slight elevations, blood ammonia levels remained within the normal range over 
the time. EEG panems showed paroxysmal abnormalities in 5 out d 16 children, whereas 
physical and mental development were within the normal range. 
It can be concluded, that early diagnosis of ASLdeliciency within a routine screening 
program followed by dietetic treatment (low protoin andlor 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 its anhydrids does not seem to have a neurotoxic effect. 

SEIZURES ASSOCIATED WITH TOXIC LEVELS OF CYCLOSPORINE A 
I N  LIVER TRANSPLANTED CHILDREN. 
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I n  our  s e r i e s  of  210 c h i l d r e n  h a v i n g  undergone 256 l i v e r  t rans -  
p l a n t a t i o n s  f rom 4/1984 t o  12/1990, fou r  p a t i e n t s  p resen ted  w i t h  
convuls ions u n r e l a t e d  t o  a common e t i o l o g y .  C l i n i c a l l y  they d i s -  
p layed  t o n i c o - c l o n i c  se izu res  e i t h e r  genera l i sed  o r  l a t e r a l i s e d  
w i t h  secondary g e n e r a l i s a t i o n .  EEC showed e i t h e r  genera l i sed  o r  
l a t e r a l i s e d  encephalopathy p a t t e r n  w i t h  i r r i t a t i v i t y .  None showed 
hyper tens ive  encephalopathy on oph ta lm ic  examination. None showed 
e l e c t r o l y t e ,  g lucose o r  h e p a t i c  f u n c t i o n  abnormal i ty .  Magnesium 
was normal. I n  two c h i l d r e n  c h o l e s t e r o l  was normal  (no da ta  f o r  
others) .  LCR a n a l y s i s  showed no i n f e c t i o n .  I n  a l l  f o u r  c h i l d r e n  
Cyclospor ine (CSA) through serum l e v e l  reached supra - therapeu t i c  
l e v e l s ,  the  " t o x i c "  p e r i o d  l a s t i n g  from I t o  2 days and occur ing  
from 2 t o  10 days be fo re  sc izo res .  CSA l e v e l s  on s p e c i f i c  RIA 
were normal  o r  moderately per tu rba ted .  CT-scan i n  one p a t i e n t  
showed s u b c o r t i c a l  and c o r t i c a l  d i f f u s e  hypodense l e s i o n s  3 days 
a f t e r  se izu res ,  r e s o l v i n g  af terwards.  Seizures responded w e l l  t o  
a n t i e p i l e p t i c  drugs. No c h i l d  showed permanent impairment. We 
conclude t h a t  se izu res  under cyc lospor ine  therapy may be r e l a t e d  
w i t h  t o x i c  l e v e i s  of  CSA and t h a t  d iscordance between s p e c i f i c  
and non s p e c i f i c  assay suggests the r o l e  o f  metabo l i tes .  
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