
ACID LIPAS: i N  CULTURED AMNIOTIC FLUID CELLS: IM- 517 PLICATIONS FOR THE PRENATAL DIAGNOSIS OF WOLMAN'S 1 DISEASE. Paul M. Coates and Jean A. Cor tner  

The C h i l d r e n ' s  Hosp i t a l  o f  Ph i l ade lph ia ,  Joseph Stokes, J r .  
Research I n s t i t u t e ,  Ph i l ade lph ia ,  PA 

Two pregnancies a t  r i s k  f o r  Wolman's d isease (WD) were moni- 
t o red  by q u a n t i t a t i v e  assays and e lec t ropho res i s  o f  lysosomal 
a c i d  l i p a s e  (LAL) i n  c u l t u r e d  amnio t ic  f l u i d  c e l l s .  f i l l s  from 
case I had l e s s  than 5% o f  c o n t r o l  LAL a c t i v i t y  w i t h  C - t r i -  
o l e i n  as subst ra te ,  b u t  showed 30-353 o f  c o n t r o l  LAL a c t i v i t y  
when measured w i t h  e i t h e r  4 -me thy lumbe l l i f e r y l  o l e a t e  o r  p- 
n i t r opheny l  m y r i s t a t e  as subs t ra te .  E lec t ropho res i s  o f  c e l l s  
f rom case I revealed t h e  absence o f  band A o f  LAL. A f t e r  t e r -  
m ina t i on  o f  t h e  pregnancy, r e s u l t s  o f  t h e  a n a l y s i s  o f  f e t a l  
t i s s u e s  were c o n s i s t e n t  w i t h  t h e  d iagnos i s  o f  WD. C e l l s  from 
case I 1  had normal l e v e l s  o f  LAL a c t i v i t y  w i t h  a l l  subs t ra tes  
t es ted  and revea led a  normal e l e c t r o p h o r e t i c  p a t t e r n  o f  LAL. 
These r e s u l t s  suggest t h a t  t he  use o f  s y n t h e t i c  subst ra tes  t o  
q u a n t i t a t e  LAL i n  t he  c u l t u r e d  amnio t ic  f l u i d  c e l l s  f rom a WD 
f e t u s  may be mis lead ing.  On t h e  o t h e r  hand, e l ec t ropho res i s  
o f  LAL from these c e l l s  r e a d i l y  r evea l s  t h e  d e f i c i e n c y  o f  t he  A 
band and suppor ts  t he  d iagnos i s  made us ing r a d i o l a b e l l e d  
" n a t u r a l "  subs t ra tes .  We recomnend, t he re fo re ,  t h a t  these two 
procedures, r a d i o a c t i v e  assay and e lec t ropho res i s ,  be employed 
f o r  t he  p rena ta l  d i agnos i s  o f  WD. (Supported i n  p a r t  by NIH 
g r a n t  HL 18723, NF g ran t  6-80 and AHA g r a n t  76-768). 
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A limitation to the biochemical separation and subsequent 
isolation of the ciliary dyskinesia factor (CDF) from sera of 
Cystic Fibrosis (CF) patients is the sample size restriction. 
Treatment of CF serum IgG fractions, with high molarity solution: 
of guanidine hydrochloride(GHC1) has been reported necessary to 
dissociate low molecular weight substances. This treatment 
renders concentration of these substances difficult by usual 
methods. We have employed a reservoir apparatus to which is 
attached dialysis tubing, enclosed in a vacuum bottle. This 
permits the initial use of large volumes of CF samples for fur- 
ther chromatography. These CF samples are treated with 5M GHC1, 
added to the reservoir of the above apparatus and a pressure of 
.010 Torr applied. The dialyzed material is collected and de- 
salted on G-15 Sephadex or applied to G-50 Sephadex in either a 
GHCl or an ammonium bicarbonate buffer system for subsequent 
fractionation and bioassay. We have isolated two major fraction 
by these methods whose biological activity does not agree with 
that of comparable fractions obtained by chromatography of PM-10 
Amicon ultrafiltration of similar CF samples. It is our con- 
tention that treatment of CF serum-derived IgG with chemicals 
such as guanidine hydrochloride not only alters molecular 
stoichiometry but also affects the biological activity of the 
dissociated moieties. 
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The h e p a t i t i s  assoc ia ted w i t h  AlAT d e f i c i e n c y  i s  no l onge r  
cons idered an i n v a r i a b l y  f a t a l  d i so rde r .  For some p a t i e n t s  
p o r t a l  hyper tens ion may be t he  major determinant  o f  s u r v i v a l .  
The few r e p o r t s  o f  por ta-sys temic  venous anastomoses have shown 
poor r e s u l t s  o r  u n c e r t a i n  outcome, and doubts e x i s t  as t o  
whether such shunts shou ld  be performed. Two p a t i e n t s  w i t h  A lA l  
d e f i c i e n c y  (PiZZ) and assoc ia ted p o r t a l  hyper tens ion,  c i r r h o s i s  
(proven by b iopsy )  and hypersplenisrn underwent spleno-renal 
shunt and splenectomy s i x  years  ago, and both  a r e  do ing w e l l ,  
a t t e n d i n g  school,  and have p r a c t i c a l l y  normal l i v e r  f unc t i on .  
One o f  t he  p a t i e n t s  has ch ron i c  vere headaches, d i a r rhea ,  
exudat ive  enteropathy  (20% o f  CrS7- labe l  l e d  a1 bumin recovered 
i n  s t o o l s  i n  4  days),  s i n u s i t i s  and hematur ia,  a l l  uncommon i n  

A lAT  d e f i c i e n c y  b u t  l i k e l y  r e l a t e d  t o  t he  pr imary  d i so rde r .  Sht 
a l s o  has a  h ighe r  t r y p s i n  i n h i b i t o r y  capac i t y  (0.45 mg t r y p s i n  
i n h i  b i  ted/ml serum) than i s  g e n e r a l l y  r epo r ted  i n  ZZ i n d i v i d u a l !  
Based on t he  experience w i t h  these two p a t i e n t s ,  we conclude t h i  
AlAT d e f i c i e n c y  i s  n o t  a  v a l i d  c o n t r a i n d i c a t i o n  t o  t he  perform- 
ance o f  a  por ta-sys temic  shunt.  

Supported i n  p a r t  by t he  John W. Champion Center.  

RAPID PRENATAL DIAGNOSIS OF FABRY'S DISEASE. Robert  , 
Desnick and Raman M. Reddy, Mt. S i n a i  School o f  Medi- 
c ine,  D i v i s i o n  o f  Medical  Genet ics, New York C i t y  
3  day) procedure has been eva luated f o r  t h e  p rena ta l  

d iagnos is  (DX)  o- f -Fabry 's  disease, an X- l inked l i p i d o s i s  r e s u l t -  
i n g  f rom d e f e c t i v e  a-ga lac tos idase A a c t i v i t y  (a-ga l  A) and t he  
accumulat ion o f  t r i h e x o s y l  ceramide (GL-3). I n  7 a t - r i s k  pregnan- 
c i e s  Ox was based on 1 )  s p e c i f i c  assay o f  t h e m l a b i l e  a-ga l  A, 
2 )  a-ga l  A i n h i b i t i o n  by  myo inos i t o l  (Myo) and me l i b i ose  (Mel),  
and 3)  GLC q u a n t i t a t i o n  o f  GL-3 i n  anmiot ic  f l u i d  (AF). These 
data  were supported by c a r e f u l  X and Y chromat in  s t u d i e s  o f  un- 
c u l t u r e d  amn io t i c  c e l l s  (UAC) and subsequent ly by a -ga l  A and 
karyotype analyses i n  c u l t u r e d  (C) AC. Normal mean (range;n) a- 
gal A i n  AF, UAC and CAC were 0.93 nmoles/h/ml (0.50-1.3;10),1.7[ 
imoles/h/mg Pr (0.65-4.0;14), and 116.7 nmoles/h/mg P r  (58.1- 
10 0.10) r e s  e c t i v e l  . Myo and Me1 i n h i b i t e d  normal AF a - g a l  A 

i c ~ i i i  t y  by 58 and 85$: r e s p e c t i v e l y .  Normal mean AF GL-3 concen 
t r a t i o n  was 0.35 nmoles/ml (0.18-0.46;5). O f  t he  7 preqnancies 
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A codon -spec i f i c  somatic c e l l  mu ta t i on  assay model system i s  

be ing developed, us ing  human e ry th rocy tes  and a n t i s e r a  which w i l l  
d i s t i n g u i s h  human hemoglobins d i f f e r i n g  by  a  s i n g l e  amin? a c i d  
res idue.  A goat  ant i -hemoglob in  S ant iserum    anti-^^^^ )has 
been ob ta ined  which s p e c i f i c a l l y  d i s t i n g u i s h e s  t he  s i n g l e  amino 
a c i d  d i f f e r e n c e  between ~ b ~ ( a ~ 6 ~ ~ v a l ) a n d  ~ b A ( a ~ ~ ~ ~ g l u ) . U n a b s o r b e d  
goat  ant i -HbS ant iserum bound n e a r l y  equ i va len t  amounts o f  HbS 
and HbA, b u t  a f t e r  abso rp t i on  w i t h  an excess o f  HbA, was rendered 
s p e c i f i c  f o r  HbS. A q u a n t i t a t i v e  radioimnunoassay f o r  HbS has 
been developed which i s  h i g h l y  s p e c i f i c  and s e n s i t i v e .  Wi th  
ons t ruc ted  m ix tu res  o f  p u r i f i e d  hemoglobins A nd S, ou r  c u r r e n t  1 ssay i s  capable o f  s p e c i f i c a l l y  d e t e c t i n g  < l o -  gram o f  hemo- 
l o b i n  S i n  t he  presence o f  more than a  m i l l i o n - f o l d  excess of 
emoglobin A. We have documented equ i va len t  s e n s i t i v i t y  and 

s p e c i f i c i t y  i n  human whole b lood  l ysa tes .  Resu l ts  t o  date  a l l o w  
JS t o  conclude t h a t  i n  "normal" AA i n d i v i d u a l s  t h e  sum o f  e r r o r s  
> f  r e p l i c a t i o n  (mu ta t i on )  p l u s  e r r o r s  o f  exp ress ion ( t r ansc r i p  i o n  
3 lus  t rans1at ion)may be l e s s  t han  one molecu le  o f  Hb S pe r  10 
no lecu les  o f  HbA synthes ized.  We a r e  c u r r e n t l y  determin ing 

4 '  
rhether  t he re  a r e  de tec tab le  q u a n t i t i e s  o f  Hb S i n  bloods o f  AA 
i n d i v i d u a l s  exposed t o  t o x i c  environmental  agents and whether 
:hese i n d i v i d u a l s  d i f f e r  s i g n i f i c a n t l y  f rom unexposed popu la t i ons  
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ultienzyme complex whose m c t i o n  is impaired in the inherited 
sorder Maple Syrup Urine Disease. However, neither the sub- 
it composition nor the defective component in Maple Syrup 
ine Disease has been identified. We have partially purified 
KAD from bovine liver mitochondria. It decarboxylates all 3 
anched chain alpha ketoacids, has a maximum MW of 2.0 x lo6 
d minimum MW of 2.5 x 105 Daltons. It exhibits a typical fla- 
protein spectra, and will reduce oxidized lipoamide with NADH 
s a substi-ate. To characterize this lipoamide dehydrogenase 

) immunologically, antibodies were produced against porcine 
in rabbits and isolated by ion exchange chromatography. 
monospecific IgG fraction completely inhibited porcine LAD 
ivity at a 64:l ratio. On Ouchterlony double diffusion gels 
ingle precipitant band of identity was found between the 
cine LAD and bovine BCKAD. We conclude that LAD is the 

lavoprotein subunit of the BCKAD multienzyme complex. The 
pecific antibody to LAD can now be used to identify genetic 
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