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A l p h a - L - i d u r o n i d a s e  d e f i c i e n c y :  a 
s p e c t r u m  o f  c l i n i c a l  d i s o r d e r s .  

H u r l e r  a n d  S c h e i e  d i s e a s e s  (muco- 
p o l y s a c c h a r i d o s i s  I - H  a n d  I-S) a r e  
b o t h  m a n i f e s t a t i o n s  o f  t h e  d e f e c t i v e  
a c t i o n  o f  a l p h a - L - i d u r o n i d a s e .  F o u r -  
t e e n  a n d  n i n e  y e a r  o l d  s i s t e  59 are p r e s e n t e d  s h o w i n g  e x c e s s i v e  S-muco- 
p o l y s a c c h a r i d e  s t o r a g e  a n d  d e f i c i e n t  
a c t i v i t y  o f  a l p h a - L - i d u r o n i d a s e  i n  
t h e i r  c u l t u r e d  f i b r o b l a s t s . T h e i r  p a t -  
t e r n  o f  c l i n i c a l  a n d  r a d i o g r a p h i c  f i n -  
d i n g s  d i f f e r e d  f r o m  that  o f  b o t h  Hur-  
l e r  a n d  S c h e i e  d i s e a s e s .  T h e  i n t e l l i -  
g e n c e  w a s  o n l y  m o d e r a t e l y  i m p a i r e d .  
M i c r o s c o p i c  a n d  u l t r a s t r u c t u r a l  
s t u d i e s  d e m o n q t r a t e d  e x c e s s i v e  muco- 
p o l y s a c c h a r i d e V s t o r a g e  i n  l e u c o c y t e s ,  
b o n e  m a r r o w  c e l l s  a n d  l i v e r  c e l l s .  
I n c r e a s e d  a m o u n t s  o f  m u c o p o l y s a c c h -  
a r i d e s  w i t h  c h a r a c t e r i s t i c s  o f  derma-  
t a n  s u l f a t e  and c h o n d r o i t i n  s u l f a t e  
w e r e  f o u n d  i n  t h e  u r i n e .  T h e  c o n d i t i o n  
may b e  c a u s e d  b y  a s t a t e  o f  d o u b l e  
h e t e r o z y g o s i t y  f o r  t h e  H u r l e r  a n d  
S c h e i e  gene ( s o - c a l l e d  H u r l e r - S c h e i e  
compound).  
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Loss of  lysosomal enzymes, inh ib i t ion  of  enzyme 
pinocytosis  and decreased a c t i v i t y  o f  lysosomal 
enzymes i n  chloroquine t r e a t e d  f ib rob las t s .  

I n  mucolipidasis ( I - c e l l  d i sease)  t h e  gene- 
t i c  d i sorder  is  character ized by s e l e c t i v e  l o s s  
o f  lysosomal enzymes, t h a t  cannot reen te r  t h e  
c e l l s  through pinocytosis ,  and by deplet ion of  
lysosomal enzymes i n  t h e  c e l l s ,  leading t o  
dis turbance of  lysosomal function. Se lec t ive  
l o s s  of  lysosomal enzymes, i n h i b i t i o n  of uptake 
of  normal lysosomal a r y l s u l f a t a s e  A and decrea- 
s e  of  i n t r a c e l l u l a r  enzyme a c t i v i t y  ean a l s o  be 
provoked i n  normal c e l l s  a f t e r  treatment with 
t h e  an t imala r ia  drug chloroquine i n  concentra- 
t i o n s  between 5 x 10-6 and 1 x loe6 M. Pinocy- 
t o s i s  of  1 4 c - ~ e x t r a n  (801000 MW) however i s  
inaffected.  The morphological and t h e  biochemi- 
cha l  changes i n  t h e  c e l l s  a r e  slowly revers ib le  
within 3-4 days. We speculate ,  t h a t  t h e  t r e a t -  
ment o f  cu l tu red  c e l l s  with chloroquine pro- 
duces e f f e c t s  s i m i l a r  t o  t h e  ones observed i n  
I - c e l l  disease. But unl ike i n  I - c e l l  disease,  
where these phenomens a r e  t h e  r e s u l t  of  abnor- 
m a l  enzyme pro te ins ,  t h e  changes a f t e r  chloro- 
quine appl ica t ion  a r e  brought about by a l t e -  
r a t i o n  o f  t h e  c e l l  membranes. 
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Aminoadipaturia  - a new d e f e c t  of l y s i n e  
metabolism. 

I n  an-infant  w i t h  s e i z u r e s  i n  t h e  
n e o n a t a l  p e r i o d ,  i c h t h y o s i s  c o n g e n i t a ,  
and a muscular  weakness a markedly i n -  
c r e a s e d  u r i n a r y  e x c r e t i o n  of&-aminoadipic  
a c i d  h a s  been found (53-640 umoles/day). / I n  plasma t h e  aminoadipate  conc. was 
0.059 - 0.083 umoles/ml. A f t e r  an o r a l  / l y s i n e  l o a d  t h e  u r i n a r y  aminoadipate  i n -  
c r e a s e d  markedly. F i b r o b l p ~ t s  showed a 
decreased  d e g r a d a t i o n  of  C-1-DL-& - 
aminoadipa te  t o  CO ( l o  p e r  c e n t  normal) .  
The mother of  t h e  i n g a n t  a l s o  showed 
c o n s t a n t l y  some aminoadipate  i n  t h e  u r i n e .  
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Transport of homoarginine into liver slices of patients 
with lysinuric protein intolerance (LPI). 

LPI is chemically characterized by diaminoacid- 
uria, especially lysinuria, and hyperammonemia 
after amino nitrogen intake. The hyperammonemia 
is preventable by arginine or ornithine. The plasma 
concentration of dipminoacids was decreased to 20- 
50% of the normal mean, presumably because of 
defective tubular and intestinal absorption. We have 
suggested that a similar defect in the uptake of di- 
ami noacids by hepatocy tes results in hepatic orni thine 
deficiency. This incapacitates the urea cycle, as 
urea is formed on the ornithine molecule. We have 
studied the transport of the nonmetabolized diamino- 
acid analoque homoarginine into liver slices of 2 
patients and 3 controls. The patients had 2 apparent 
transport systems. One of these, the "low concentra- 
tion system", differed clearly from that of the con- 
trols. At large substrate concentrotions the kinetic 
constants were similar in both groups of subjects. 
These findings are in accordance with our hypothesis. 
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