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To investigate the effect of dietary coppr deflclcncy on brain catecholmsines 
of neuborn rats an axperlmental &I uas developed. Three groups of 10 fanslc 
Spraguc - Dawlsy rats  uer* wed. trap I. copfar def lc lmt grow, was fed u i th  
a copper-free diet 5 weeks pre-gestatim ud bring gestation mtil delivery. 
t r a p  11, the control, recalved a copper ddocucta diet (6ppl). t r o q  Ill, the 
palrfed, received coFper adjecuate dlet. tut r*stringcd ucording t o  the ca- 
lo r i c  irplt of the copper de f i c imt  grow. I r rcdla l ly  after birth, the neuborn 
rats f r m  a tota l  of 7; 4 ud 7 l i t t e r s  of the graps I, I 1  ud Ill, respectl- 
vely wera decspited. Etevm assays of each g r a p  were prforrPed. For each 
assay we used 1, 2, 3, or C h o l e  b r a l ~  minuo cerebella. Yhole brain dopamine 
and noradrenalin levels were quentlfled by high performance l iquid chranato- 
~raphy u i th  electrochemical detector. Coppr & f i c i m t  g r q  showed a highly 
significant decrease i n  brain w r d r m a l i n o  Levels (SOX lesser than others tuo 
groups: p = 0.0340, hereas &pamine c w c m t r a t l m  remined largely mal te-  
red. The levels of brain copper i n  the newborn rats I n  g r q  I were s ign i f i -  
cantively reduced (p = 0,0001) as w l l  as brain ueight (p = 0.0012). Tha U t  
sector neuronsl ccinting was unltered, houevcr the girus dentstur cwnting 
shoued a significant decrease I n  neurons1 cel lu lar l ty  I n  C r q  I. Ye conclude 
that the n s t e r ~ - f e t a l  coppr d e f i c l m y  altered the synthesla of noradrenali- 
no. This could be a cmsequme of a f w t i o n l  Irpnlnant (possibly Dopamine - - hidroxllase m z w  dlmlnlshed activity), houever the possible role of 
the hypocellularity as the on observed I n  the nlrus dentatus sector can not 
be excluded. 

METHYLMALONATE AND PROPIONATE EFFECTS ON C02 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 a re  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  d y s f u n c t i o n  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 i n v e s t i + ~ t e d  the  i n  
v i t r o  e f f e c t s  o f  MMA and PA on Cop p roduc t ion  and 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 
incuba ted  i n  Krebs Ringer b ica rbona te  b u f f e r  i n  the presence o f  
[2 -14~ ] -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  from b r a i n  
prisms 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  
coun te r .  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  LO2 
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. 
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Palienls sunering from Ciigler-Najjar (CN) type I dlsease, a rare inborn error ol btlirubin 
metabolism due to a deficiency in hepatic bilirubin uridine diphosphate 
glucumnosyltransferase (0 UDPG-T) activity, are at permanent risk ol developing 
neurotoxic effects of bilirubin ikerniclerusl. While cerebellar hvwplasia occurs in new 
barn Gunn rats. the animal model of CN v i e  I, cerebellar sympi~ms are not prominent in 
kernicterus observed in children. 
Cases 3 infanls (2 girls and 1 boy) became jaundiced at 2 days. Desplte 
treatment all ol them underwent exchange-transfusions at the age of 9 days. Then. 
pholotherapy had lo be continued and phenobarbital was not eflicient. At the age ol 4 
months, hepatic B UDPG-T was found to be nil in the 3 patients. Al the age 01 3 years, 4 
years and 6 years, respecliveiy, these children presented with cerebelhr symptoms a 
week aller a reduction of pholotherapy. Serum bilirubin concentrations at the tlme of 
admission were 581. 514 and 600j1moVL. respectively. Under correct treatment cerebellar 
symptoms slowly and partially decreased 'in the 3 children, while moderate mental 
retardation became obvious; none of them has any evidence 01 dealness and brain CT 
scan is normal in 2 of them. 
Conclulions: 1) These 3 cases illustrate a new clinical aspect of kernicterus. 2) 
kernherus may have diilerent clinical manifestations in infants and in older children. 3) 
the cerebellum may be the preferential target ol bilirubin in children while it is not so in 
infants. 

PROGRESSIVE ATAXIA AND MENTAL. RETARDATION 
ASSOCIATED WITH LEUCODYSTROPHY IN 4 PATIENTS WlTH L-2- 
tlYDROXY-GLUTARIC AClDURlA Hofl~nsnn. G.F.. B;lr~lt. P.. Lch~~crl, 
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We prcsenl Ihc clir~lcai, ncuror;~dioloaical anil blochcln~cal ti;tl;t of 4 mlicnu 

wtlh ~ -2 -hydrox~-~ luw ic  acidurn, whlch appwrs lobe a new nruro~ncvnlx,ltc d~sordcr. Two 
lnale s~bl~~lgs ul' Marocco anceslry prcsenled wilh psycltolooa)r rct:~rdat~on and dystrophy in 
earlv chtldhwd. Conscaucnllv lhcv dcvelotxd a Proamsslvc arnxl;l. sllahl cxvaDvrart~rdal . . ,  . . .. . , 
blgns and mcd~wl rcldddu,bn (tQ< 48 at lhu age ,>I I k y :11h1 I()= .II lttc ~lgc 01 I fy) Onc 01 
Ihcm ,uflcrcd from cor~vul,to~t.; Two adJ~t~on.d IL'mdlc p:ll.znl\ (It1 . A . ;14c I ) y ,  and FI . - .  
A,, age 19y) of Turkish altd Grcck ancesuy l'ollowcd (I slnular cuursc with shon stature. 
progrcssivc awxia and nlcnwl rewrdal~on. 111 addilio~t. To. A,. dcvclolrd an oligwpilcpsy 
with gellcrelrzcd sci~urcs in early iniancy ;~ncl showed pyriu~~~d:tl ugns wilh Ihc sgc o l  10 y. 
Nc~~rorad~ological invcsligauons rcvc;~lcd d!slinct exlcnstvc subcurt~cul hypods~~si~icr, 
rcrcr~tbling spongy dcgcncral8on md a (sub)cunrai and ccrcbrilx ;ltrophv In ell four ~eticn~s. - .  . . 
Lrln.uy cxcrct.u~t 01 L-l-l~)dru.\ygl~l.utc .a.,l u.8, .I) 111: ur.lcr ul I 1 nluVnu>l JI rrza. tn :III 
Il.bl.cnlr 4, dd..-ru..ncJ b) GCXtS n11.1 I l l  h&lR ,pr..lr~I\r.,ll) (L,ln.rs)l\ < OW? .n~ltl!~nul 01 
rrcd 1 f'ld\nl;l icvcls of L.2-11vJroxvv.l.~~~r1; ;ILILI wcrc ?0.311 u#~.oltl iuld 111 111c CSF 40.50 . .. 
Hnlolll (controls n. d.). Thc very sinuldr clt~lical l'lnd~ngs as wcll nr lhe d is l~nc~ 
ncuroraiiiologic;~I picture in 4 p;tt~co~s I'runl 3 hlnillc.; I)III~(IIII~ ;I IIII~IC~LO ~ ~ r ~ r s c o g ~ ~ i ~ ~ ~ l  
nct~rumelalwlr disorder. The relal~1111 ol l.-2-l1ydruxygl~tarlc acid lo hunlas al,clabolc 
pathways is unknown. lo palicnt PI.. A.. we obscrvc<l ;I sln'lll ~lccrcasc In Ihe urirlary 
cxcreuon ol' L-2-hydroxyglul;uic acid untlcr a c;~rbohydr:~lc r~ch GIILI and :III incrcasc al~cr ;in 
oral loatl wilh plant oil. 111 To,. A.. a 2-lh 1351 pruduccd ;I -I-iuld increase 111 L-2- 
hydroxyglulxic acidurrd. A lhcrapeul~c u~a l  oia ci~rbollydr:~~~ r~cll, low Ihl dlct dill nol rcrult 
111 any clitllcal ~rnprovcr~tc~~t. A nul~thcr ol' o ~ l s r  ~n Iu;I~&II~ cxpcrhlncnls and 
inve\tigauats an l~broblasls using r.tdiolnhcllcd precursors were onrcwnrding. 
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Sonia Koch, Susanne Scheibenreiter, Elisabelh Knoll, Kun Widhalm. 
Depanment of Pediatrics. University of Vienna, A-t 090 Vienna. Wahringer 
GGnel 18-20. Auslria 

Al present, two variants of ASLdeficiency, the second most common emyme defect of 
the urea cycle, have been described according l o  the mode of onset and the clinical 
course. Nearly all previous studies reponed on an impaired neurological and inrellectual 
development in affected children. Our study demonstrates for the first time, that these 
children can develop physically and mentally appropriate for age if treated with low 
protein die1 andlor arginine supplementation, 
Since 1975 16 Austrian children have been detecled to be suspicious for this enzyme 
defect. After having conlirmed the diagnosis, a daily arginine supplemenlation (34 
mmoledkg body weighl/day) was initiated in all but three children in addiiion to normal 
die1 respectively l o  recommended protein restfiction of 1,2 - 1.5 stkg body weighuday. 
Except for slight elevations, blood ammonia levels remained wilhin the normal range over 
the time. EEG patterns showed paroxysmal abnormaliiies in 5 out of 16 children, whereas 
physical and mental development were within the normal range. 
It can be concluded, lhat early diagnosis of ASLdeficiency within a routine screening 
program followed by dietetic treatment (low protein andlor arginine substitution) seems 
to be able to prevent intercurrent hyperammonemic episodes, that cause severe 
neurological and psychomotoric abnormalities. Funhermore, an accumulation of 
argininosuccinic acid and b anhydrids does not seem to have a neurotoxic effect. 

SEIZURES ASSOCIATED WITH TOXIC LEVELS OF CYCLOSPORINE A 
I N  LIVER TRANSPLANTED CHILDREN. 
H a r i a  Rober ta  C i l i o ,  O l i v i e r  Danhaive, Et ienne Sokal, 
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I n  our  s e r i e s  of  210 c h i l d r e n  hav ing  undergone 256 l i v e r  t rans -  
p l a n t a t i o n s  f rom 411984 t o  1211990, 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 .  EEG 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 ,  t h e  " t o x i c "  p e r i o d  last inp,  f rom I t o  2 days and occur ing  
from 2 t o  10 days be fo re  s c i r u r e s .  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  seizures,  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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