
TREATMENT OF HEREDITARY TYROSINEMIA 79 :EA K v i t t i n g e n ,  S H a l v o r s e n ,  E S c h r u m p f ,  A F l a t -  
m a r k .  D e p t .  P a e d .  U l l e v d l  H o s p i t a l  a n d  D e p t s .  

C l i n i c a l  B i o c h e m i s t r y ,  I n t e r n a l  m e d i c i n e  a n d  S u r g e r y ,  ~ i k s - '  
h o s p i t a l e t ,  O s l o ,  Norway .  

Two m a j o r  p r o b l e m s  e x i s t  i n  t h e  m a n a g e m e n t  o f  H e r e d i t a r q  
T y r o s i n e m i a  ( H T ) ;  t h e  a c u t e l y  ill i n f a n t  w i t h  l i v e r  f a i l u r e  
a n d  t h e  d e v e l o p m e n t  o f  h e p a t o m a  i n  t h e  o l d e r  c h i l d  a n d  
y o u n g  a d u l t .  M o s t  d i e t a r y  p r o g r a m s  h a v e  f a i l e d  i n  t r e a t i n g  
t h e  a c u t e l y  ill i n f a n t s  a n d  i n  p r e v e n t i n g  h e p a t o m a ,  a n d  t h e  
q u e s t i o n  may  b e  a s k e d  w h e t h e r  t h e  d i e t s  h a v e  b e e n  s t r i c t  
e n o u g h .  T h e  c l a r i f i c a t i o n  o f  t h e  e n z y m a t i c  d e f e c t  a n d  t h e  
p o s s i b i l i t y  t o  m e a s u r e  t h e  m a i n  m e t a b o l i t e  q u a n t i t a t i v e l y ,  
make it p o s s i b l e  t o  m o n i t o r  t h e  t h e r a p y  m o r e  r a t i o n a l l y .  

One 2 m o n t h s  o l d  a c u t e l y  ill i n f a n t  t r e a t e d  w i t h  a mar -  
k e d  r e s t r i c t i o n  i n  t h e  i n t a k e  o f  p h e n y l a l n i n e  a n d  t y r o s i n e  
a n d  l a r g e  s u p p l e m e n t s  o f  p o t a s s i u m  a n d  p h o s p h a t e ,  s u r v i v e d  
a n d  i s  l i v i n g  5 y e a r s  o l d .  Two o t h e r  c h i l d r e n  w i t h  s t a r t  o f  
3 i e t  1 / 2  a n d  1 y e a r  o f  a g e ,  a r e  b o t h  l i v i n g  o n  a v e r y  :.. 
s t r i c t  d i e t .  T h e  y o u n g e s t  c h i l d  h a s  o n  n o r m a l  s e r u m  t y r o s i r .  
c o n c e n t r a t i o n  s t i l l  s u c c i n y l a c e t o n e  i n  t h e  u r i n e ,  i n d i c a -  
t i n g  a r i s k  f o r  h e p a t o m a .  S o  f a r  l i v e r  t r a n s p l a n t a t i o n  i s  
t h e  o n l y  way  t o  p r e v e n t  o r  t r e a t  h e p a t o m a .  

A l i v e r  t r a n s p l a n t a t i o n  w a s  p e r f o r m e d  i n  a 2 3  y e a r s  o l d  
doman.  S h e  i s  l i v i n g  a n d  w e l l  6 m o n t h s  a f t e r  t h e  o p e r a t i o n .  
F o l l o w i n g  t h e  o p e r a t i o n  t h e  m e t a b o l i c  d e r a n g e m e n t s  w e r e  
a l m o s t  n o r m a l i z e d ,  b u t  s h e  s t i l l  e x c r e t e s  t h e  m a i n  m e t a b o -  
l i t e ,  s u c c i n y l a c e t o n e  i n  t h e  u r i n e .  T h e  i m p o r t a n c e  o f  t h i s  
~ b s e r v a t i o n  i s  u n c e r t a i n .  
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P a t i e n t s  with o r g a n i c  acidemias may have low plasma f r e e  c a r n i t i n e  
zoncen t ra t ions  and u r i n a r y  a c y l c a r n i t i n e s  may be e l e v a t e d .  A concomi- 
t a n t  muscular c a r n i t i n e  d e f i c i e n c y  h a s  been thought  t o  c o n t r i b u t e  t o  
t h e  f r e q u e n t l y  observed hypotonia i n  t h e s e  p a t i e n t s .  Ora l  supplementa- 
t i o n  wi th  c a r n i t i n e  could r e s t o r e  normal c a r n i t i n e  concen t ra t ions  and 
promote t h e  removal o f  ' t o x i c '  shor t - cha in  f a t t y  a c i d s  a s  a c y l c a r n i t i -  
nes.  We analyzed u r i n a r y  a c y l c a r n i t i n e s  by means of  ammonip desorp t ion  
zhemical i o n i z a t i o n  mass spec t romet ry  and a l s o  by 500 MHz H-nuclear 
nagne t i c  resonance spectroscopy.  The l a t t e r  technique g i v e s  a c c u r a t e  
information abou t  t h e  s t r u c t u r e s  o f  t h e  c a r n i t i n e  e s t e r s ;  t h e i r  mole- 
x l a r  weights  a r e  de r ived  from t h e  mass spec t romet r i c  measurements. Va- 
r i o u s  u r i n a r y  a c y l c a r n i t i n e s  were i d e n t i f i e d :  p r o p i o n y l c a r n i t i n e  i n  
p rop ion ic  acidemia and methylmalonic acidemia,  i s o v a l e r y l c a r n i t i n e  i n  
i s o v a l e r i c  acidemia,  o c t a n o y l c a r n i t i n e  i n  medium-chain acyl-CoA dehy- 
3rogenase de f i c i ency .  I s o v a l e r y l c a r n i t i n e  inc reased  cons ide rab ly  i n  a 
p a t i e n t  wi th  i s o v a l e r i c  acidemia a f t e r  o r a l  supplementat ion with c a r n i -  
t i n e  ( l g / d a y ) ,  b u t  it d i d  n o t  reach t h e  l e v e l  o f  t h a t  of  i s o v a l e r y l -  
j l y c i n e .  The amount o f  p r o p i o n y l c a r n i t i n e  i n  p a t i e n t s  with propionLC 
ecidemia was much lower than t h a t  o f  o t h e r  propionyl-CoA metabo l i t e s  
such a s  m e t h y l c i t r a t e .  I n  g e n e r a l  c a r n i t i n e  supplementat ion d i d  n o t  
p reven t  metabolic  decompensation, b u t  r e s u l t e d  i n  normal i za t ion  of 
plasma f r e e  c a r n i t i n e .  A p o s i t i v e  e f f e c t  on t h e  muscle tone  was obse r -  
ved i n  one p a t i e n t .  
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Children he te rozygous  f o r  f a m i l i a l  hypercha les t e ro lcmia  (FH)usual ly 
are p laced  o n  a f a t d i f i e d  diet(FMD) in a n  attar@ tolmer t h e  e l e v a t e d  
senrmlevelsofatherogenicIDL.Results o n  acholesterolloweringeffect 
of soy bean p r o t e i n  diet (SBPD) i n  a d u l t s  are c o n t r o v e r s i a l a n d  s t u d i e s  
an SBPD in c h i l d r e n  w i t h  EH have  n o t  b e e n w f o r m e d  so f a r .  
We determined s c m  c h o l e s t e r o l  (c), t r l g l y c e r i d e s  ('IG), l i popro tcm-C and 
m l ~ c c o r o t e i n s  (Pm)A-1.A-IIand B in 10 c h i l d r e n  heterozvqous for Rl(arle 
;16yr&) b e f o r e  a;ld during 2 ~ e k s  of d i e t i n  a c o n t r o l l e d c l i n i c a l  s igu .  
a t i o n .  8 c h i l d r e n  r e c e i v e d  F'MD ( t o t a l h t < 3 5 J % , P / S  r a t i o >  1 ,5,C<30Rrg/day) 
and 6 r e c e i v e d  SBPD (F'MD+partial r e p l a c m n t  a£ d i e t a r y  p r o t e i n  by 2% of  
p v i f i e d  soy  bean p r o t e i n / d a y )  .4  o f  the 10 c h i l d r e n  arnpleked a a m s m v e r  
s tudy  r e c e i v i n g  b o t h  d i e t s  f o r  2 wseks i n  h o s p i t a l  f o l l m e d  by 2 m n t h s  
of o u t p a t i e n t  t r e a w n t .  R e s u l t s  (mg/dl , x+sd) : 

C VLDIrC LDL-C HDLI: TG B A-I A-11 n 
&fore EMD 302t52 1 4 ~ 7  2 4 2 ~ 4 6  47+6 92 i20  155i39104i23 3 7 ~ 1 0  8 
a f t e rFMD 279240 l o t 1 0  231t49 38 i7  95+33 128i38 92 t18  35+5 8 

P n . s .  n . s .  n . s .  -=0,05 n . s .  n . s .  n .s .  n . s .  
beforeSBPD 348299 8 i 2  279297 5226 80i29 180i61 9 3 ~ 3 3  37t6 6 
a f t e r  SBPD 285i90 11+5 235t53 38 i7  76242 155250 88 t26  43t10 6 

P -0,025 n . s .  n . s .  -=0,025 n.s. n .s .  n.s. n.s. 
'Ihese data shm that diet a l o n e  is i n s u f f i c i e n t  f o r  n o m l i z i n q  IDL-C o r  
A p B  in mst c h i l d r e n  w i t h  FH.No mrked d i f f e r e n c e  betweenboth d i e t s  
concernina the e f f e c t  o n  LDL-C o r  AwB was a u m t .  Preliminan r e s u l t s  
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I n  o rde r  t o  i n v e s t i g a t e  p rospec t ive ly  t h e  r e l a t i o n s h i p  between 
mate rna l  serum l e v e l s  of a b i o l o g i c  marker of a l coho l  and t h e  outcome 
of pregnancy, we measured serum gamma-glutamyltransferase (GGT) i n  
628 women between 14 and 20 weeks of pregnancy. An abnormal lye leva ted  
va lue  was observed i n  6.8% of t h e  c a s e s  but  only 16.2% of t h e s e  sus-  
pected a l coho l  abuse r s  admit ted d r i n k i n g  p r a c t i c e s  dur ing  pregnancy. 
Ana lys i s  of o b s t e t r i c a l  i s s u e  and b l i n d  examinat ion of 541 newborns 
showed a s i g n i f i c a n t  c o r r e l a t i o n  between r a i s e d  GGT l e v e l s  and an 
inc reased  inc idence  of p r e - / p e r i n a t a l  compl ica t ions ,  c o n g e n i t a l  
anomalies  and i n t r a u t e r i n e  growth r e t a r d a t i o n .  However, t h e  s e n s i t i -  
v i t y  of t h i s  t e s t  is  weak, l i m i t i n g  i t s  use  i n  t h e  e a r l y  r ecogn i t ion  
and prevention of f e t a l  a l c o h o l  e f f e c t s .  

MATURATION O F  THE HYPOTHALAMO-PITUITARY: 83 GONADAL AXIS IN PRETERM GIRLS. Sedin G, Bergqvist C 1 
Ewald C, and Lindgren PC Departments of Paediatrics, 

Obstetr ics  and Cynaecology and Diagnostic Radiology, University Hospital, 
Uppsala, Sweden. 

We found oestradiol producing ovarian cysts and high serum concentrations 
of  oestradiol in f o x  very pre-term infants a t  a postconceptional age that  
slightly preceded the expected t ime of delivery. 

To determine the  maturation of thehypothalamo-pituitary-gonadal axis in 
these infants measurements of serum concentration of luteinizing hormone 
(LH) and follicle stimulating hormone (FSH) were made before and af ter  an i.v. 
injection of luteinizing hormone releasing hormone (LHRH). At the t ime when 
the girls developed cysts, they had a postpubertal type of response t o  LHRH, 
i.e. the increase in LH was more marked than the increase in FSH. Some 
months la ter  they had a prepubertal type of  response and a low preinjection 
serum concentration of LH as expected a t  that  age. 

We then made a series of LHRH tes t s  in all consecutive preterm girls born 
a t  a gestational age of less than 30 weeks a t  a postconceptional age of 
32-33 weeks. All these girls had a postpubertal type of response t o  an LHRH 
injection, and the preinjection concentrations of LH and FSH were very high. 
\Vhen the  tests  were repeated a t  a da te  la ter  than the calculated t ime of birth 
they all had a prepubertal type of responsc with low basal conccntrations of 
FSH and LH. The oestradiol concentration was low on both occasions. Two 
girls developed very small ovarian cysts. The strong stimulation of the ovaries 
a f t e r  birth may be a consequence of withdrawal of placental steroids.The 
feed-back systeln may be too immature in preterm girls to  respond to low 
levels o f  oestradiol, resulting in high levels of gonadotrophins and an "ovarian 
hyperstimulation syndrome". 
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I n  o rde r  t o  i n v e s t i g a t e  t h e  r o l e  o f  e r y t h r o p o i e t i n  i n  t h e  neona ta l  

hyperv i scos i ty  syndrome serum l e v e l s  o f  t h e  hormone were measuredwith 

an  i n  v i t r o  enzyme immunoassay i n  10 f u l l - t e r m  neonates  wi th  hyper- 

v i s c o s i t y  and compared t o  those  found i n  1 0  normal newborns, 5 prema- 

t u r e s  and 1 0  normal c o n t r o l s .  The neona tes  wi th  hyperv i scos i ty  had 

venous Hct from 65-80% and i n  4 of them p a r t i a l  exchange t r a n s f u s i o n  

was performed. E r y t h r o p o i e t i n  l e v e l s  were low i n  a l l  c a s e s  of hyper- 

v i s c o s i t y  (mean 14miulml) r ang ing  from unde tec tab le  t o  28miu/ml (Nor- 

mal c o n t r o l s  45miu/ml, f u l l t e r m s  47.6miu/ml, preterms 28-3miu/ml). 

Reevaluat ion of e r y t h r o p o i e t i n  l e v e l s  i n  3 neonates  wi th  hypervisco-  

s i t y  6 months l a t e r  showed a n  i n c r e a s e  o f  t h e  hormone l e v e l  (mean 

45miu/ml mean Hct 36%). These r e s u l t s  seem t o  i n d i c a t e  t h a t  i n  neona- 

t a l  hyperv i scos i ty  e r y t h r o p o i e t i n  is  decreased bu t  i t s  feed-back 

p roduc t ion  mechanism remains i n t a c t .  -. 
o f  the c r o s s o v e r  s t u d y  s u g g e s t  a f a v o r a b l e  e f f e c t o f  SBPD o n  LDL-C. 
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