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P r i o r  s t u d i e s  have  shown t h a t  PA l e v e l s  a r e  e l e v a t e d  i n  b l o o d  
components o f  CF homozygotes.  We have  s t u d i e d  u r i n a r y  PA l e v e l s  
and 1 4 ~  s p e r m i d i n e  metabol i sm i n  c o n t r o l s  and CF p a t i e n t s .  The 
u r i n a r y  PA l e v e l s  i r ~  7  CI: homozygotes were 2-10 f o l d  h i g h e r  t h a n  
i n  8  h e t e r o z y g o t e s  and 6  normals (p<0.0001) .  No s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e s  were found between h e t e r o z y g o t e s  and 
c o n t r o l s .  The 1 4 c  s p e r m i d i n e  plasma decay curves  i n  two CF pa-  
t i e n t s  w i t h  s e v e r e  c l i n i c a l  d i s e a s e  (NIH S c o r e  <SO) were n o t  
s i g n i f i c a n t l y  d i f f e r e n t  from normal .  However, u r i n a r y  e x c e r t i o n  
>f t h e  14C r a d i o l a b e l  by t h e  2  CF p a t i e n t s  was o n l y  about  10% as 
:ompared t o  60-76% e x c r e t e d  by normals  a f t e r  72  h o u r s .  U r i n e  
samples were o b t a i n e d  and NIH C l i n i c a l  S c o r e s  were a s s i g n e d  t o  a  
group of  12 CF p a t i e n t s .  Those w i t h  s c o r e s  <70 (N = 4) demon- 
s t r a t e d  s t a t i s t i c a l l y  s i g n i f i c a n t  lower l e v e l s  o f  p u t r e s c i n e  (p  
cO.05) and s i g n i f i c a n t l y  h i g h e r  l e v e l s  o f  spermine  (p  <0.01) t h a  
those  w i t h  s c o r e s  >70 (N = 8 ) .  These  d a t a  show t h a t  a l t h o u g h  
plasma decay curves  f o r  1 4 c  s p e r m i d i n e  a r e  s i m i l a r  t o  normals ,  
t h e  u r i n a r y  e x c r e t i o n  p a t t e r n  s u g g e s t s  s e q u e s t r a t i o n  i n  CF pa-  
t i e n t s  w i t h  s e v e r e  c l i n i c a l  d i s e a s e .  F u r t h e r ,  polyamine l e v e l s  
a r e  e l e v a t e d  i n  t h e  u r i n e  o f  CF homozygotes and a p p e a r  t o  c o r r e -  
l a t e  w e l l  w i t h  t h e  p a t i e n t ' s  c l i n i c a l  s t a t u s .  
Suppor ted  by USPHS G r a n t s  CA-14783 and CA-17094 from t h e  
g a t i o n a l  Cancer  I n s t i t u t e  (D.H.R.). R.B. i s  an ALA Fel low.  
* 
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H-Y a n t i g e n  is  b e l i e v e d  t o  b e  t h e  p r o d u c t  of  t e s t i s - d e t e r m i n i n  
g e n e ( s )  on t h e  Y chromosome. A  c a s e  of 46,Xlp- phenotypic  female 
provided  an  o p p o r t u n i t y  t o  e v a l u a t e  b o t h  s e x u a l  and s o m a t i c  d e e r  
minants  on t h e  Y chromosome. At b i r t h ,  t h e  i n f a n t  had lymphedem 
of t h e  e x t r e m i t i e s ,  i n c r e a s e d  nuchal  s k i n  f o l d s  and normal femall 
e x t e r n a l  g e n i t a l i a .  Q and C  banding  of  p e r i p h e r a l  l e u k o c y t e s  dem. 
o n s t r a t e d  a  46,XYp- karyotype .  Laparotomy demonst ra ted  b i l a t e r a l  
1.5cm gonads w i t h  normal u t e r u s  and t u b e s .  Gonadal s e c t i o n s  r e -  
v e a l e d  f i b r o u s  s t roma w i t h  f o c a l  a g g r e g a t i o n s  of  u n d i f f e r e n t i a t e ,  
c e l l s  a r r a n g e d  i n  c o r d s  o r  c l u s t e r s .  At 8  y e a r s  s h e  i s  a  phenoty.  
p i c  female  w i t h  h e i g h t  i n  t h e  2 5 t h  %, m u l t i p l e  s t i g m a t a  of Turne 
Syndrome and e l e v a t e d  gonadot ropins .  H-Y phenotype ass ignment  is  
based  on a b i l i t y  o f  t e s t  c e l l s  t o  a d s o r b  H-Y a n t i b o d i e s  fmmmous~ 
H-Y a n t i s e r a ,  which a r e  t h e n  r e a c t e d  w i t h  mouse sperm. Skin  f i t r o  
b l a s t s  of t h e  p a t i e n t  f a i l e d  t o  a d s o r b  H-Y a n t i b o d i e s :  h e r  Deri-  
p h e r a l  l e u k o c y t e s  adsorbed  c o n s i d e r a b l y  l e s s  than  h e r  f a t h e r ' s .  
She was t h u s  typed H-~f, a  phenotype c o n s i s t e n t  w i t h  a  d e l e t i o n  
model i n  which a  m a j o r i t y  of H-Y gene c o p i e s  h a s  been l o s t .  Dem- 
o n s t r a t i o n  of t h e  s t r u c t u r a l  d e l e t i o n  of t h e  Y chromosome support 
t h e  h y p o t h e s i s  t h a t  l o c i  e x i s t  on t h e  s h o r t  arm of t h e  Y which 
d e t e r m i n e  H-Y a n t i g e n ,  t e s t i c u l a r  d i f f e r e n t i a t i o n  of  t h e  pr imi t iv  
gonad and s u p p r e s s i o n  o f  s o m a t i c  s t i g m a t a  of  Turner Syndrome. 

FAII.URE OF ASCORBIC ACID (AA) THFRAPY IN NIPIIROPATI{IC 
CYSTINOSIS. J . A .  S c h n e i d e r ,  .J . . J .  Schlesse lmnn,  

S i n c e  t h e r e  i s  no s p e c i f i c  t h e r a p y  f o r  c y s t i n o s i s  and s inccAA 
e c r e a s e s  t h e  f r e e - c y s t i n e  c o n t e n t  o f  c y s t i n o t i c  f i h r o h l n s t s  

(Sc ience  86:1040, 1974) ,  a  randomized d o u h l e - h l i n d  t r i a l  o f  h i g h  
o s e  (200 mg/Kg/day) M was u n d e r t a k e n .  An unhl inded  committee 
o n i t o r e d  t h e  d a t a  e v e r y  4  months.  At c n t r y  t h c  AA and p1;iceho 

h e r e v - r e 5 2  p a t i e n t  y e a r s  f o r  t h e  M group and 50 p a t i e n t  y e a r s  
o r  t h e  PI, g roup.  Of t h e  11 p a t i e n t s  who d i e d ,  h e ~ n n  c h r o n i c  
i a l y s i s  o r  were t r a n s p l a n t e d ,  8 had r e c e i v e d  A A .  N e i t h e r  t r e a t -  
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e n t -  a f f e c t e d  t h e  WBC c y s t i n e  c o n t e n t .  

o n t h s  
R i s e  i n  Cr (mg/dl) 
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a-L-Fucosidase a c t i v i t y  i s  e l e v a t e d  i n  c y s t i c  f i b r o s i s  (CF) 
s k i n  f i b r o b l a s t s  w h i l e  n i n e  o t h e r  a c i d  h y d r o l a s e s  i n c l u d i n g  n e u r  
aminidase  have  a c t i v i t i e s  s i m i l a r  t o  t h o s e  i n  t h e  c o n t r o l  f i b r o -  
b l a s t s  (Biochem. Biophys.  Res .  Commun. 79 ,869,1977) .  E x t r a c t s  of 
s k i n  f i b r o b l a s t s  from CF i n d i v i d u a l s  and a g e ,  s e x ,  and r a c e  
matched c o n t r o l s  were ana lyzed  by i s o e l e c t r i c  f o c u s i n g  on t h i n  
l a y e r  p o l y a c r y l a m i d e  g e l s  t o  d e t e r m i n e  i f  t h e  e l e v a t e d  a c t i v i t y  
o f  a -L-fucos idase  i n  t h e  CF c e l l s  r e s u l t e d  from a  d i f f e r e n c e  i n  
a  s p e c i f  c  isoenzyme. 2 F i b r o b l a s t s  were  seeded  a t  a  d e n s i t y  o f  % 3.0 x  10 c e l l s / l 5 0  cm and h a r v e s t e d  a f t e r  7  d a y s  w i t h  t r y p s i n .  
C e l l  p e l l e t s  were suspended i n  T r i t o n  X-100, broken i n  a  Dounce 
homogenizer and c e n t r i f u g e d  a t  10,400g f o r  20 min. The superna-  
t a n t  s o l u t i o n s  were  e l e c t r o f o c u s e d  f o r  2  h  i n  a n  LKB Mul t iphor  
a p p a r a t u s  b o t h  b e f o r e  and a f t e r  t r e a t m e n t  w i t h  V i b r i o  c h o l e r a e  
neuraminidase .  Two s e p a r a t e  ampholine g r a d i e n t s ,  pH 3.5-10 and 
pH 4-7, were  used .  The g e l s  were  c u t  i n  2 mm s l i c e s  and a-L- 
f u c o s i d a s e  a c t i v i t y  was assayed  u s i n g  4-methylumbelliferyl-a-L- 
f u c o p y r a n o s i d e  a s  s u b s t r a t e  i n  c i t r a t e  b u f f e r ,  pH 5 .8 .  The 
CF and c o n t r o l  f i b r o b l a s t s  had s i m i l a r  isoenzyme p a t t e r n s  under 
a l l  o f  t h e  c o n d i t i o n s  d e s c r i b e d  w i t h  t h e  e x c e p t i o n  t h a t  s e v e r a l  
CF p r e p a r a t i o n s  showed a  predominance o f  t h e  isoenzymes w i t h  
h i g h e r  i s o e l e c t r i c  p o i n t s .  USPHS GM07025 and The N a t i o n a l  
Foundation-March of  Dimes. 

2 mo .82~.29(18)** .42+.?0(19)  < . 3  
6 mo 1.30+.43(16) .58+.26(14) < . 2  
Omo 2.785.81(12) .97+.38(9) < . l  

( i n i t i a l  Cr  o f  2 1 . 0  ~ ( 3 . 5 )  

h 2  mo .90,.30(11) .29+.13(12) < . I  
6  mo 1.66,.62(9) .40+.15(10) < . I  
Omo 3.16,.98(9) .84, .23(6)  <. I  

P a t i e n t s  r e c e i v i n g  A A  had 
n  g r e a t e r  mean r i s e  i n  
serum c r e a t i n i n e  (Cr) . 
T h i s  was e s p e c i ; ~ l l v  t r u e  
i n  p n t i e n t s w h o s c i n i t i a l  
Cr rrns >l.D G < 3 . 5 .  Al- 
though smal l  h e n i f i c i a l  
e f f e c t  o f  A A  c o u l d  n o t  he 
exc luded s t a t i s t i c a l l y ,  
i t  was more l i k e l y  t h a t  
AA h a s t e n e d  t h e  p r o g r e s -  
s i o n  o f  r e n a l  f a i l u r e .  
Tn view o f  t h i s  a d v e r s e  
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We have s e e n  two u n r e l a t e d  c a s e s  o f  Trisomy 1 3  mosaicism v i t h  
t h e  main p r e s e n t i n g  symptom of s e v e r e  b i l a t e r a l  d e a f n e s s  and 
m i c r o t i a  r e s p e c t i v e l y .  To o u r  knowledge such  a   resenta at ion o f  
Trisomy 1 3  mosaicism h a s  n o t  been r e p o r t e d  p r e v i o u s l y .  Although 
t h e  c l i n i c a l  symptoms of Trisomy 1 3  mosaics  arr v a r i a t l e ,  m e n t a l  
r e t a r d a t i o n  and c l e f t  p a l a t e  a r e  t t .e most frequc-ct  f i n d i n g s .  
The f i r s t  c a s e  was a  1 0  y e a r  o l d  m e n t a l l y  r e t a r d e d  male w i t h  
s e v e r e  b i l a t e r a l  d e a f n e s s ,  e u p l i c a t i o n  of t h e  u r e t e r s  and a  p o r t  
wine nevus .  The second c a s e  p r e s e n t e d  w i t h  a r i g k t  s i d e i  
m i c r o t i a ,  a  h e a r t  murmur and  b i l a t e r a l  r imiar.  c r e a s e s .  l i i c  
psychomotor development a t  6 m o c t t s  was normal .  Chromosome 
a n a l y s i s  *om t h e  p e r i p h e r a l  l l o o l  lymphocytes c u l t u r e  r e v e a l e d  
i n  b o t h  c a s e s  Trisomy 1 3  i n  15% of c e l l s .  Our e x p e r i e n c e  i n d i -  
c a t e s  t h a t  t h e  d i a g n o s i s  of Trisomy 1 3  n o s s i c i s m  s h o u l d  b e  con- 
s i d e r e d  i n  c h i l d r e n  w i t h  d e a f n e s s  o r  m i c r o t i a  a s s c c i a t e d  w i t h  
n i n o r  mal format ions .  

s A 

*Al l  p a t i e n t s  a t  20 mo. a r e  i n c l u d e d  
n  16 mo. d a t a ,  e t c .  **mean +SEFl(n) 

564 1 TREATMENT OF GLUTATHIONE SYNTHETASE DEFICIENT 
FIBROBLASTS BY I N H I B I T I O N  OF 1-GLUTAMYL TRANS- 

r i s k - h e n e f i t  the  

S tudy  was ten in ia ted .  

PEPTIDASE WITH SERINE-BORATE. Stephen P .  Spielberg, 
ean  deB Butler, and  Joseph D. Schulman, Depts. of Pediatrics and (1 I 

Pharmacology, Johns Hopkins Univ., Baltimore, and  NICHD, Bethesda. 
Glutathione synthetase (GSH-S) def ic iency  (5-oxoprolinuria) results 

in decreased cellular glutathione (GSH) content (10-20% of normal), 
and secondary over-production of 5-oxoproline. \I -glutamy l tronspepti- 
dose (GGTP) is the  primary cotobolic enzyme for GSH, ond inhibition of 
this enzyme might thus b e  an  approach t o  correcting the consequences of 
GSH-S deficiency. L-serine inhibits fibroblost GGTP. Inhibition is 
markedly enhanced by sodium borate buffer, 20  mM serine-20 mM borate 
causingH5% inhibition. Serine-borate added t o  Eagle's MEM produced a  
dose and  time dependent increase in GSH content of GSH-S deficient 
cultured fibroblasts. GSH content was doubled a t  24  hours with 4 0  mM 
erine-40 mM borate. Borote olone was without effect .  Conversion of 
I4c -glutamic ac id  t o  5-oxopraline by GSH-S deficient cells  was decreas- 
ed by 70% to  near normal levels by 24-hour pre-treatment with 40 mM 
serine-borate. The increased cell  GSH content may block overproduction 
of 5-oxoproline from excess ~-g lu tamylcys te ine  by feed-back inhibiting 
K-glutamylcysteine synthetase. Treatment produced n o  apparent toxicity; 
cell  amino a c i d  concentrations were unaffected other than o n  increase in 
serine and  phosphoserine. The study demonstrates the  possible therapeutic 
va lue  of on inhibitor of a  major catabolic enzyme for a  substrate decreased 
secondary t o  a  deficiency of its synthetic enzyme. 
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