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A c u te  i n f a n t i l e  t y p e  o f  N i e m a n n - P i c k  s p h i n g o m y e l i n  
l i p i d o s i s  has  been p u b l i s h e d  c o n c e n t r a t i n g  t o  t h e  
m o r p h o l o g i c a l  and b i o c h e m i c a l  s p e c i f i c  enzyme 
i n v e s t i g a t i o n s .
The e l e c t r o n m i c r o s c o p i c a l  s t u d y  o f  t h e  p e r i p h e r a l  
l y m p h o c y t e s  p r o v e d  t o  be o f  d i a g n o s t i c  v a l u e  f o r  
l y s o s o m a l  l i p i d o s e s .

INTRODUCTION

S p h i n g o m y e l i n a s e  d e f i c i e n c y  as a s p e c i f i c  b i o c h e m i c a l  d e f e c t  

i n  N i e m a n n - P i c k  d i s e a s e  (NPd) has been  p r o v e d  by B r a d y  e t  a l  

/ 1 / .  F u r t h e r  s t e p  has  been t h e  d e t e c t i o n  o f  t h e  s p i n g o m y e l i n a s e  

A and В i s ozy m es  / 2 / .  Use o f  a r t i f i c i a l  s u b s t r a t e s  has  f u r t h e r  

f a c i l i t a t e d  t h e  d i a g n o s i s  o f  t h e  d i f f e r e n t  g e n o t y p e s  and t h e  

p r e n a t a l  d i a g n o s i s  o f  t h i s  a u t o s o m a l - r e c e s s i v e  d i s e a s e  / 8 ,  6 ,  

10 / .
T he re  a re  t h r e e  o r  f o u r  t y p e s  o f  t h e  NPd, so t h e  a c u t e  

i n f a n t i l e  fo rm / t y p e  A i n  C r o c k e r ' s  c l a s s i f i c a t i o n / ;  c h r o n i c  

v i s c e r a l  fo rm  / t y p e  В i n  C r o c k e r ' s  c l a s s i f i c a t i o n /  and t h e  

j u v e n i l e  o r  s u b a c u t e  fo r m  o f  NPd ( t y p e  C . ) .  The t y p e  0 .  t h e  

Nova S c o t i a n  v a r i a n t  has been d e s c r i b e d  by C r o c k e r  and F ä r b e r  

/ 4 / .  F r e d r i c k s e n  and S l o a n  / 7 / ,  S c h n e i d e r  and Kennedy / 1 2 / .

I n  o u r  g i r l  i n f a n t  p a t i e n t  s u f f e r i n g  f r om  NPd s p e c i f i c  

e n z y m a t i c a l  and m o r p h o l o g i c a l  i n v e s t i g a t i o n s  were p e r f o r m e d .

Akadémiai Kiadó,  Budapest
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CASE REPORT

Eva F. ( b o r n  5 . S e p t .  1983) d e v e l o p e d  p s y c h o m o t o r i c a l l y  
n o r m a l  u n t i l  h e r  7 months  o f  a g e .  Her  s k i n  l e s i o n s  were  
s u s p e c t e d  f o r  h i s t i o c y t o s i s  X. N e u r o l o g i c a l  and
o p h t h a l m o l o g i c a l  e x a m i n a t i o n s  were n o r m a l ,  e n l a r g e d  abdomen,  
h e p a t o s p l e n o m e g a l y  was o n l y  d e t e c t e d  (8  cm b o t h  o f  t h e m ) .

Bone mar row a s p i r a t i o n  b i o p s y  showed no l i p i d  a c c u m u l a t i n g  
c e l l s  o r  any s i g n s  o f  m a l i g n a n t  h a e m a t o l o g i c a l  d i s e a s e .  I n  t h e  
l i v e r  b i o p s y  (No 5 7 1 8 /1 984 )  m a t e r i a l  t h e r e  were  seen  
m o n o n u c l e a r  c e l l s  w i t h  foamy c y t o p l a s m s  and i n t r a l o b u l a r  and 
p o r t a l  f i b r o s i s .  A c c o r d i n g  t o  t h e  h i s t o l o g i c a l  p i c t u r e  o f  t h e  
s e c o n d  l i v e r  b i o p s y  ( 4 . D e z . l 9 8 4 )  NPd was s u s p e c t e d ,  " fo a m  
c e l l s "  were p r e s e n t  c o n t a i n i n g  l i p i d  d r o p l e t s  i n  t h e  c y t o p l a s m .  
The s o - c a l l e d  " c h e r r y  r e d "  m acu la  a p p e a r e d  a t  t h e  age o f  12 
m o n t h s .

G e n e r a l  m u s c l e  h y p o t o n i a ,  weak ten dom r e f l e x e s ,  r e t a r d e d  
m e n t a l  d e v e l o p m e n t  w e r e  seen a f t e r  1 y e a r  o f  age.

A f t e r  r e c u r r e n t  r e s p i r a t o r y  i n f e c t i o n s  t h e  p a t i e n t  d i e d  a t  
t h e  age o f  2 .5  y e a r s .

The a u t o p s i e  f i n d i n g s  were i n  a c c o r d a n c e  w i t h  c l i n i c a l  
d i a g n o s i s ,  foam c e l l s  were  p r e s e n t  i n  bone  marrow, i n  t h e  l i v e r ,  
i n  t h e  s p l e e n  and o t h e r  l y m p h a t i c  t i s s u e s .  The c e r e b r a l  c o r t e x  
was a t r o p h i z e d .

METHOD AND RESULTS

The e l e c t r o n m i c r o s c o p i c a l  e x a m i n a t i o n  o f  t h e  p e r i p h e r a l  

l y m p h o c y t e s  was h i g h l y  i n f o r m a t i v e  f o r  t h e  a c c u m u l a t i o n  o f  

l i p i d  l i k e  m a t e r i a l ,  th e  numerous  i n t r a c y t o p l a s t i c  l i p i d  

d r o p l e t s  were m e m b r a n e - l i m i t e d  and c o n t a i n e d  o s m i o p h i l  

m a t e r i a l s  ( F i g s .  1 - 2 ) .  The v a l u e s  o f  t h e  l y s o s o m a l  h y d r o l a s e s  

( f u c o s i d a s e ,  m a n n o s i d a s e ,  b e t a - g a l a c t o s i d a s e , N- 

a c e t y l g l u c o s a m i n i d a s e ) f r o m  th e  l e u k o c y t e  h o m o g e n i s a t e  a r e  seen 

i n  T a b le  I .  The enzyme a c t i v i t i e s  a r e  g i v e n  i n  1 mg p r o t e i n  

c o n t e n t / 1  / 8 а / .

GM-  ̂ g a n g l i o s i d o s i s ,  Tay -S achs  d i s e a s e  , S a n d h o f f  d i s e a s e  and 

GM2  g a n g l i o s i d o s i s  had  been e x c l u d e d .

Fo r  th e  d e t e r m i n a t i o n  o f  t h e  s p h i n g o m y e l i n a s e  a c t i v i t y  o f  

t h e  l e u k o c y t e s  as s u b s t r a t e  t h e  s y n t h e t i c  2N ( h e x o d e c a n o y l )  

a m i n o - 4 - n i t r o p h e n y 1  p h o s p h o r y l - c h o l i n e  was used / 1 , 8 / .  I n  t h e  

l e u k o c y t e s  a low a c t i v i t y  was p r o v e n ,  w i t h  r e s i d u a l  a c t i v i t y  

and  i n  th e  l i v e r  h o m o g e n i s a t e  t h e r e  was a v e r y  low  s p e c i f i c  

enzyme c a p a c i t y  a c c o r d i n g  t o  t h e  d i a g n o s i s  o f  NP s p h i n g o m y e l i n e



TABLE I

Enzyme v a l u e s  f r o m  members o f  f a m i l y  F. w i t h  s p h i n g o m y e l i n o s i s

L e u k o c y t e

h o m o g e n i s a t e

Éva F .

/ j m o l / 1  mg p r o t e i n / 1  h

C o n t r o l s  n = 10

F u c o s i d a s e 126..3 I l l . 8

M annos i dase 72.,9 63 .2

B e t a - g a l a c t o s i d a s 34..6 15 .6

N - a c e t y 1 - b e t a -

g l u c o s a m i n i d a s e  A 2360..0 2108 .0

" В 567 ..0 673 .0

S p h i n g o m y e l i n a s e É . F. m o t h e r f a t h e r c o n t r o l s
x i m o l / g / m i n
l e u k o c y t e 30 65 82 55 -1 90

L i v e r  h o m o g e n i s a t e 16..8 - -
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F i g .  1.  Tem ( t r a n s m i s s i o n  e l e c t r o n  m i c r o s c o p y )  m i c r o g r a p h  o f  
p e r i p h e r a l  l y m p h o c y t e  w i t h  i n t r a c y t o p l a s m a t i c  
membrane l i m i t e d  o s m i o p h i l  m a t e r i a l s ,  x 7 . BOO

l i p i d o s i s  ( T a b l e  I ) .  A c c o r d i n g  t o  t h e  s p h i n g o m y e l i n a s e  v a l u e  

t h e  p a r e n t s  p r o v e d  t o  be h e t e r o z y g o t e s  and t h e  i n h e r i t a n c e  

a u t o s o m a l  r e c e s s i v e .

X - r a y s  r e v e a l e d  a v e r y  f i n e  s y m m e t r i c  r e t i c u l a r  d e n s i t y  o f  

t h e  l u n g s  and s i g n s  o f  t h e  i n t e r s t i t i a l  f i b r o s i s .

She has g o t  s e v e r a l  t i m e s  c e l l  r i c h  plasma i n f u s i o n s  and 

d i f f e r e n t  a n t i b i o t i c s  f o r  t h e  i n t e r c u r r e n t  i n f e c t i o n s .  A t  th e  

age  o f  2 y e a r s  5 months she d i e d  o f  c a r d i o r e s p i r a t o r i c  

i n s u f f i c i e n c y  w i t h  e x t r e m e  d e g re e  o f  h e p a t o s p l e n o m e g a l y .

DISCUSSION

The p a t i e n t s  s u f f e r i n g  f r om  t h e  mo s t  common t y p e ,  t h e  a c u t e  

i n f a n t i l e  fo r m  o f  N P - d i s e a s e  show f a i l u r e  t o  t h r i v e ,  h e p a t o 

s p l e n o m e g a l y ,  c h e r r y  r e d  m acu l a  i n  t h e  e a r l y  i n f a n t  p e r i o d .  

G e n e r a l  m u s c le  h y p o t o n i a ,  weak t e n d o n  r e f l e x e s ,  p r o g r e s s i v e



Specific  enzymatic diagnosis 103

F i g .  2.  ТЕМ o f  l y m p h o c y t e  and o f  a h i s t i o c y t e ,  t h e  c y t o p l a s m a -  
t i c  v a c u o l e s  c o n t a i n i n g  i n c l u s i o n s  w i t h
s e m i c u r v i l i n e a r  s t r u c t u r e ,  x €.240

d e t e r i o r i a t i o n  and r e c u r r e n t  r e s p i r a t o r y  i n f e c t i o n s  and " f o a m y  

c e l l s "  i n  bone mar row  a r e  c h a r a c t e r i s t i c .  E x i t u s  l e t h a l i s  may 

be e x p e c t e d  a t  1 -4  y e a r s  o f  age.

A l l  o f  th e  above  ment ioned  t y p i c a l  symptoms were seen  a t  o u r  

i n f a n t  g i r l  p a t i e n t .

The " foam c e l l s "  c o n t a i n  nu me ro us  membrane -  bound

c y t o p l a s m a t i c  b o d i e s  w i t h  m y e l i n  f i g u r e s  c o n s i s t i n g  o f

o s m i o p h i l i c  c o n c e n t r i c  s t r u c t u r e s  / 1 3 ,  3 / .

A c c o r d i n g  t o  o u r  e l e c t r o n m i c r o s c o p i c a l  s t u d y  o f  t h e

p e r i p h e r a l  l e u k o c y t e s  and l y m p h o c y t e s  i n t r a c y t o p l a s m a t i c

o s m i o p h i l  l i p i d  -  l i k e  m a t e r i a l  was d e t e c t e d  w i t h  d i f f e r e n t  

d e n s i t y  w i t h o u t  any m y e l i n - s t r u c t u r e .

Da S i l v a  e t  a l  / 5 /  d e s c r i b e d  c y t o p l a s m a t i c  i n c l u s i o n  b o d i e s  

i n  p e r i p h e r a l  n e r v e s  and d é m y é l i n i s a t i o n .

The l i p i d  a c c u m u l a t i n g  foam c e l l s  can be o b s e r v e d  i n  

d i f f e r e n t  t i s s u e s  and o r g a n s ,  i n  t h e  c o r n e a l  t i s s u e  and i n  t h e  

e p i t h e l i a l  c e l l s  and i n  t h e  r e t i n a  / 1 1 / .  C o n j u n c t i v a l  b i o p s y
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h a s  been recommended as d i a g n o s t i c  a i d  f o r  h i s t o l o g i c a l  and 

e l e c t r o n m i c r o s c o p i c  i n v e s t i g a t i o n  by L i b e r t  and D a n o i s  / 9 / .

Our  method f o r  t h e  e l e c t r o n m i c r o s c o p i c a l  i n v e s t i g a t i o n  o f  th e  

p e r i p h e r a l  l y m p h o c y t e s  must  be e a s i e r  and more a v a i l a b l e  f o r  

d i a g n o s i s  o f  t h e  d i f f e r e n t  t y p e s  o f  l i p i d o s e s .

Enzyme d i a g n o s i s

The s p e c i f i c  e n z y m a t i c  d e f e c t  was d e t e r m i n e d  by B r a d y  e t  a l  

/ 1 /  and t h e  use o f  a r t e f i c i a l  s u b s t r a t e  was f i r s t l y  d e s c r i b e d  

by  Ga l  e t  a l  / 8 / .

The d i f f e r e n t  t y p e s  o f  NPd may be d i f f e r e n t i a t e d  by t h e  

a s s a y  o f  th e  s p h i n g o m y e l i n a s e  i s o z y m e s  / 2 , 3 / .

F o r  th e  d e t e c t i o n  o f  th e  g e n e - c a r r i e r s  f o r  NPd l e u k o c y t e s  

and  c u l t u r e d  f i b r o b l a s t  c e l l s  can be u s e d ,  a l t h o u g h  t h e r e  may 

o v e r l a p  w i t h  n a t u r a l  and w i t h  a r t e f i c i a l  s u b s t r a t e s  / 1 4 / .
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