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I n  Western C o u n t r i e s  , t h e  ma jo r  sources o f  se len ium (SE) a r e  
p r o t e i n  r i c h  p r o d u c t s  such as meat, f i s h ,  eggs and bread.  One 
c o u l d  expect  t h a t  i n  p a t i e n t s  w i t h  p h e n y l k e t o n u r i a  on a 
p r o t e i n  r e s t r i c t e d  d i e t ,  t h e  SE i n t a k e  w i l l  b e  d r a m a t i c a l l y  
reduced.  To o b j e c t i f y  t h i s ,  we dec ided  t o  measure t h e  d a i l y  
i n t a k e  o f  5 PKU c h i l d r e n ' s  , aged 7 t o  19 year,  d u r i n g  a PKU 
summer camp. D a i l y  consumpt ion was d u p l i c a t e d ,  homogenized 
and f rozen.  Se was measured w i t h  an a tomic  a b s o r p t i o n  spec- 
t r o m e t r y  method a f t e r  h y d r i d e  genera t ion .  =: Se i n t a k e  
f r o m  a l l o w e d  n a t u r a l  foods  and d r i n k s  ranged f r o m  1.3 TO 10.7 
p g j d .  The s y n t h e t i c  d i e t  p r o d u c t s  (Phenyldon, PKU2,PKU-Drink, 
l ow p r o t e i n  b i s c u i t s )  p r o v i d e d  < 0.5pg/d ( d e t e c t i o n  l i m i t ) .  
The mean t o t a l  SE i n t a k e  was 2.8k2.2 pg/d (mean+SD.N:35). The 
mean Se plasma l e v e l  was 38k13.7 ng/ml (age matched c o n t r o l :  
77+_13ng j m l )  and t h e  g l u t a t h i o n  p e r o x i d a s e  a c t i v i t y  was 
0.062t0.014 U/ml (n=0.301t0.019). These 5 p a t i e n t s  w i t h  PKU, 
a l l  symptom f r e e ,  had a SE d a i l y  i n t a k e  f a r  below t h e  
recommended a l lowances  ( 40-60pg/day). 
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Crigler-Najjar type I syndrome (C.-N.8.) i s  a rare aoomuly of b i l i ru l~ in 
(En) stetu1,olistn el~uraetsried by life-long hyperbilirobinenlin.l ' l~~~totI~eruI~y (I 'T)  
is the only treatnlent of value i n  the long-tern1 management of C.-N.8 . .  I n  this 
study, we have analyzed tlne Dl1 I,hotuisom~r eompoaition in urine of s 18 year-old 
girl with C.-N.8.. before, during and ahr r  I'T adntinistered with I ' h i l~ l ,~  FQOT!?/IlB 
'apecis\' I,lne fluorescent lamps. Tl l r  I lPLC snaly~ia o l  seru~n alrntl,lca indicutra t l l ~ t  

only native U11 arul its configurational isonler, C%,15E-IIR. were prrsrnt, with a ra- 
Iative steutly-atute concentrution of about 24% 01 4%,15E:U11 during I'T. I n  trrtne. 
l~ut11 cunfigurutiunvl and a t rue tu r~ l  [Ittmirubin, (15Z-I.R+151.:-1.1()I inomera w r r r  

foun'l before and, with increasing euncentrutiuna. during I'T. llrfura I"T, the. ~otnt  
amount 01 atructoral isomer pool (15%-l.ltt15E-1.11) was sa IIIII~-I~ L)M :I tianrs 11igl)t.r 
than eonfigt~rutional lrool (4%,IS1.:-IIl1+4E,IY%-LIR+4ZZ15Z-IW). 'Tlnin ~ , r ~ l > u r t i o n  
dial nut change when the ~~a t ien t  waa exposed to PT light, altllot1~11 the totul pigmcnt 
concentration in urine increaaed naarkcdly. This study suggeata that the U11 I,hoto- 
product elintinution in this adult with C.N.B. is significantly different than in the nc- 
onntes. I n  fact, 15%-L.11 (14%) and traces of 4E-15%-Ull a r e  rleterted in serum o l  ie- 

teric babies exposed to PT, along with 42,157.-BR and 4%,15E-I%11. 0 1 1  the othrr 
hand, the urine of ictrric infanta contains very small concentrations 01 the eonfigu- 
rational pool. These evidences al~ow that i n  C.-N.s. rnechanisnls exist to excrete all 
UR phutoisomcrs. The existence of a relevant fraction of configarati~nul yhotoiao- 
mers i n  urine suggeata that their contribution to the rnechanisn~ of uction 01 1'7 in 
C.-N.a. is not negligible. 
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A g i r l  was f o l l o w e d  f rom b i r t h  t o  age 6 y because o f  congen i ta l  
h e a r t  d e f e c t  and p e r s i s t i n g  hypergalactosemia w i t h o u t  enzyme de- 
f e c t .  An open ductus venosus was suspected, remained undetected 
by convent ional  2-dimensional u l t rasonography b u t  was demonstrated 
by combined c o l o r  and pulsed wave Doppler  sonography a t  age 4 y. 
Average fo rward  f l o w  i n  the  por tocava l  shunt  was 240 11111min; i n t r a -  
hepa t i c  venous f l o w  o r  o t h e r  i n t r a -  o r  r e t r o p e r i t o n e a l  venous c o l -  
l a t e r a l s  were n o t  seen. Episodes o f  s leepiness,  wi thdrawal ,  apa- 
thy ,  occasional  vomit ing,  complaints o f  headache inbetween, s t a r t -  
i n g  a t  age 3.5 y ,  were f i r s t  m i s i n t e r p r e t e d  as m ig ra ine .  A f t e r  age 
4, she o c c a s i o n a l l y  smel led o f  ammonia, had m i l d  i n t e n t i o n  and 
head t remor,  dysmetr ia,  rubeosis o f  face, hands and f e e t ,  i nsecur -  
i t y  of g a i t ,  moderate hyperamnlonemia, e leva ted  l i v e r  enzymes i n  
serum. Her l i v e r  remained s s ~ a l l ,  by u l t rasound .  She was t r e a t e d  
w i t h  l o w - p r o t e i n  d i e t ,  l a c t u l o s e ,  sodium benzoate, w i t h  l i n l i t e d  
success. T e n t a t i v e  t reatment w i t h  f l umazen i l  i s  i n  progress.  
Hypergalactosemia w i t h o u t  enzyme d e f e c t  i s  an e a r l y  s i g n  o f  duc t  
pers is tence .  The e a r l y  onset  o f  por tosystemic encephalopathy co r -  
r e l a t e s  w i t h  t h e  l a r g e  volume o f  shunted splanchnic b lood.  
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The elfect of fructose on liver metabolism was studied by in vivo magnetic resonance 
spectroscopy in fasting healthy contrds and in adults with inheriaed disorders of lructose 
metabolism, essential fructosuria (EF), hereditary fructose intderance (HFI), and 
fructose-l.6diphosphatase deficiency (FDD). Novel procedures of spectrometer 
calibration and spectrum analysis allowed accurate measurements of absolute 
concentrations of phosphorous compounds In liver. In healthy controls, after fructose 
infusion (2M)mg/kg. 20% solution. 2.5min). a fructokinase-mediated, rapid increase o l  
fructose-1-phosphate (F-1-P) from 2.9 to 7.8 mmol per liter of liver was seen, while ATP 
dropped from 2.7 to 1.8 and Inorganic phosphorus (Pi) from 1.4 to 0.3 mmdjl. The 
subsequent return of F-I-P, mediated by fruclalddase, to its lnitial concentration was 
accompagnied by an overshooting rise of PI up to 2.7 mmol/i. In a patient with EF. 
concentrations of F-I-P. ATP, and Pi remained unchanged confirming that fructokinase 
was indeed inactive. In a patient with HFI, initial metabolic changes were as in controls. 
but baseline concentrations were reestablished only alter a tenfdd delay Indicating weak 
fructaiddase activity. In a patient with FDD, 1.e. the most distal 01 the three defects, Initial 
metabolic changes occured as in controls at the normal rate and normalization was only 
slightly delayed. 
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Tyrosinemia i s  a d i s o r d e r  o f  t y r o s i n e  metabol ism caused by d e f i -  
c iency  of  fumarylacetoacetase (FAA) enzyme a c t i v i t y .  The disease 
i s  charac te r i zed  by p rogress ive  l i v e r  f a i l u r e ,  t r a n s p l a n t a t i o n  i s  
the o ~ i l y  eCCective t reatment.  We have c u l t u r e d  p d t i e n t  I~epa tocy -  
tes  t o  study the e f f e c t  of  FAA-deficiency on c e l l u l a r  metabolism. 
L i v e r s  from two p a t i e n t s  were used t o  i s o l a t e  I~epa tocy tes ,  c u l -  
t i v a t i o n  was S U C C ~ S S ~ U ~  i n  o n l y  one case. V i a b i l i t y  t)f those hepa- 
tocy tes  was 90%, EM micrographs showed l i p i d  i n c l u s i o n s  and asym- 
m e t r i c  o r g a n e l l e  d i s t r i b u t i o n .  Cu l tu res  were s t a b l e ,  l a c t a t e  de- 
hydrogenase was normal. P r o t e i n  and S-adenosylmethionine (S-ado- 
Met) s y n t l ~ e s i s  were 30% of  c o n t r o l  values,  no E M - p r o t e i n  was 
synthesized.  Prev ious ly  we had found i n  p a t i e n t  l i v e r  t i s s u e  mRNA 
l e v e l s  l e s s  than 109. o f  c o n t r o l  values and low concentrations o f  
spermine and spermidine. Experiments w i l l  be d iscussed t o  show 
t h a t  low S-adoMet concen t ra t ions  a re  p o s s i b l y  l i m i t i n g  f o r  mRNA 
m e t h y l a t i o n  and polyamine syn thes is .  
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Case report: a 10 month-old infant was admitted to hospital lor stunted growth (- 
4SD). The diagnosis of glycogen storage disease (GSD) was suspected. RBC 
phosphorylase kinase activity was found to be normal. Liver needle biopsy confirmed 
the diagnosis of GSD and excluded GSD type I. I3c NMR was then performed. GSD 
type VI was later proved by the enzymatic assay. 
Methods: Ten minutes 1~ decoupled spectra of call muscles and l~ver were 
obtained at 2T. Spectra were acquired with a 180" pulse at the coil center repeated 
every 200111s and with a 40ms acquisition time. The glycogen content was evaluated 
lrom Ihe area of the glycogen C1 peak at 100.5 ppm. It was normalized to the area of 
the creatine peak at 157 ppm.7 normal subjects and I 1  patients sullering lrom GSD (3 
type la, 2 type ill, 4 lype V. 1 type VI and 1 type ViI) were studied. 
Results: The muscular giycogenlcreatine raiio.R, was 2.0k0.7 in normal subjects 
and 2.1 in GSD type I. It was 13~1 .7  in type V, 13.5 and 15 in type ill, and 11.2 in type 
Vil. in our patient. R was found to be 2.0. Semi quantitative (no internal relerence for 
liver) evaluation of hepatic glycogen indicated high levels in the liver ol our patient, as 
observed in GSD alfecting the iiver (types I. II, and VI). 
Conclusions: NMR allowed lo exclude type Il l  and strongly argued for type Vi. 
Therefore, in vivo NMR is able lo distinguish GSD affecting the muscle from those 
not alfecting it and also appears to detect abnormal hepatic glycogen content. 
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