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PREDICTORS OF I Q  AND IQ LOSS I N  TREATED PHENYLKETO- el 273 NURIA (PKU) . Susan E. Waisbren, Barbara E. Mahon, 
and Harvey L. Levy, Harvard Medical School, Chil- 

d ren ' s  Hospi ta l ,  Depts. of Neurology and Ped ia t r i c s ,  Boston. 
Ear ly- t reated ch i ld ren  with PKU a r e  protected from mental 

r e t a rda t ion .  However, recent  s tud ie s  have found I Q  l o s s  i n  
t hese  ch i ld ren ,  e spec i a l ly  a f t e r  terminat ion of t h e  low pheny- 
l a l an ine  d i e t .  We have s tudied IQ and I Q  change i n  91 ear ly-  
t r e a t e d  ch i ld ren  with PKU and 29 untreated o r  p a r t i a l l y  t r ea t ed  
chi ldren with mild hyperphenylalaninemia (MH) who have been 
followed f o r  up t o  22 years .  Their most recent  psychological 
evaluat ions  were compared t o  s imi l a r  assessments done 5 years  
previously. In  chi ldren with PKU, age (10.8 + 4.7 yrs . )  was 
negat ively  co r re l a t ed  with IQ (mean IQ = 98.4 + 16.7) (r=-.30, 
p=.002). With age con t ro l l ed ,  t h e  t reatment  va r i ab l e  t h a t  bes t  
predic ted IQ was t h e  percent  of blood phenylalanine l e v e l s +  
16 mg/dl while on d i e t  (r2=0.86). These r e s u l t s  suggest t h a t  
I Q  i s  s i g n i f i c a n t l y  a f f ec t ed  by d i e t a r y  con t ro l  during t r e a t -  
ment. Over a 5 year  per iod,  mean IQ changes were -4.3 + 14.8 
i n  chi ldren with PKU of f -d i e t ,  +7.4 2 1 4 . 1  i n  chi ldren with 
PKU on-diet,  and +2.8 + 10.5 i n  chi ldren with MH. IQ change 
did  not  c o r r e l a t e  wi th  I Q  score. With age con t ro l l ed ,  t h e  
b e s t  p red ic to r  of IQ l o s s  was d i e t  d iscont inuat ion ( r2=.159) ;  
na tu ra l  (pre- o r  post -die t )  blood phenylalanine l eve l  was 
t h e  second b e s t  p red ic to r  (r2=.083). This suggests  t h a t  l o s s  
of IQ is  g rea t e r  i n  chi ldren who have terminated t h e  d i e t ,  
p a r t i c u l a r l y  i n  those  with higher  na tu ra l  blood phenylalanine 
l eve l s .  These f indings  may have impl icat ions  f o r  t h e  i s sue  of 
d i e t  cont inuat ion o r  d iscont inuat ion during school age years .  

MUSCLE PROTEIN TURNOVER AND GLUTAMINE ( G L N I  RELEASE 

1274 I N  ACUTE METABOLIC ACIDOSIS ( M A ) .  Steven J .  Wassner 
and Jeanne B .  Li Penna S t a t e  Univ Coll of Med. 

Hershey Med Ctr .  Dept. of Ped. Hershey PA 
In  MA t he  major n i t rogen source f o r  ammoniagenesis is  GLN and 

plasma l e v e l s  r i s e  within minutes a f t e r  i n i t i a t i o n  of M A .  GLN 
may be provided by increased catabolism ( C )  of muscle a t  the  ex- 
pense of anabolism and growth. We s tud ied  M A  i n  an i n  v i t r o  
perfused muscle preparat ion obtained from normal, fed r a t s .  The 
con t ro l  perfusate  consis ted of Krebs-Henseleit buffer  (NaC1 118 
mM, NaHCO 25 mM1 with erythrocytes ,  g lucose ,  albumin and amino 
ac ids .  ~ a e  MA bu f fe r  was i d e n t i c a l  except t h a t  15 mM NaHCO was 
replaced by NaC1. Both perfusates  were cont inual ly  gassed ? i t h  
95% 0 / 5% CO . Measured pH values  were 7.38 vs 6.99 a t  the  
s t a r t2and  7.33 vs .  7.13 af43 hours. Prote in  syn thes i s  ( S )  and 
( C )  were assessed us ing [ C1 phenylalanine and GLN was 
determined spect ro-photometr ica l ly .  During the  f i r s t  hour, 
perfusate  G 1 N  ro se  higher i n  the  MA preparat ions  (0.303 vs. 
0.188 mmol/g HC p = 0.041, but by 3h, t he re  were no s i g n i f i c a n t  
d i f f e rences .  Muscle GLN l e v e l s  decreased between 1 and 3 h 
(-1 .304 vs .  -1 .I25 umol/g HC, p NSI s o  t h a t  n e t  GLN production 
was no d i f f e r e n t  between the the  two groups. Individual  S and C 
r a t e s  were no t  d i f f e r e n t  but MA r e su l t ed  i n  a 15% decrease i n  
t he  r a t e  of ne t  muscle degradation (P  0 .05) .  Thus, MA l eads  t o  
t r a n s i e n t  r e d i s t r i b u t i o n  of GLN between i n t r a  and e x t r a c e l l u l a r  
spaces and t o  decreased and not  increased muscle degradation. 
These r e s u l t s  c a s t  doubt on the  importance of muscle a s  the  
source of n i t rogen f o r  ammoniagenesis i n  acute  MA.  

NEW ROLE OF COMPUTERIZED TOMOGRAPHY IN THE ASSESSMENT 1275 OF INBORN ERRORS OF METABOLISM. Chester 8. Whitley, 
Deborah Day, Kathyrn L .  Pelant ,  William Kr iv i t .  Univ 

of Minnesota, Departments of Ped ia t r i c s  & Radiology, Minneapolis 
Recent advances i n  computerized tomography have extended t h e  

app l i ca t ion  of t h i s  t o o l  beyond t h e  sub jec t ive  observation of 
s t r u c t u r a l  abnormal i t ies .  Quan t i t a t i ve  c a p a b i l i t i e s  make i t  the  
most s e n s i t i v e  method of determining organ volumes and we 
demonstrate methods t o  a s ses s  l i v e r  and spleen s i z e  r e l a t i v e  t o  
age-specif ic  norms. Measurements a r e  highly reproducible, 
dup l i ca t e  s t u d i e s  varying by only 3%,  and a r e  t he re fo re  useful  i n  
following the  progression of d isease  (eg,  splenomegaly i n  Gaucher 
d i sease ) ,  o r  i n  evaluat ing t h e  e f f e c t  of treatment.  For example, 
l i v e r  volume i n  a 2-year-old with Hurler syndrome was i n i t i a l l y  
904 cc  (normal range 184-548 c c ) ;  subsequent determinations 
measured progress ive  reduction i n  l i v e r  s i z e  t o  453 cc  (normal 
249-603) a t  10 months a f t e r  bone marrow t r ansp lan ta t ion .  In 
add i t i on ,  determination of organ radiodensi ty  can be used t o  
a s ses s  metabolic s t a t e  and provides a noninvasive means of 
d i f f e r e n t i a t i n g  t h e  accumulation of metal, carbohydrate,  and 
l i p i d  s to rage  mater ia ls .  This is i l l u s t r a t e d  by our novel 
observat ion,  increased hepat ic  radiodensi ty  i n  t h ree  p a t i e n t s  
with Hurler syndrome: 78.3, 71.9, and 75.6 HU. Conversely, inborn 
e r r o r s  with l i p i d  accumulation a r e  character ized by decreased 
a t t enua t ion  value (eg, hepat ic  radiodensi ty  i n  Wolman d i sease  of 
36.6 HU). Thus, quan t i t a t i ve  CT ana lys i s  i s  valuable a s  i 

screening t o o l ,  f o r  focusing a d i f f e r e n t i a l  d iagnosis  p r i o r  t o  
biochemical confirmation of inborn e r r o r s ,  and is a l s o  a 
s e n s i t i v e  technique f o r  monitoring pathophysiologic change. 

MEDIUM CHAIN ACYL CoA DEHYDROGENASE DEFICIENCY: EV- 
IDENCE FOR AUTOSOMAL RECESSIVE INHERITANCE AND A 1276 URINARY MARKER FOR SCREENING. Bruce E. Wilson. De- 

partment of Ped ia t r i c s ,  USUHS, Bethesda, MD and WRAMC, Washing- 
ton, D.C. (Spon. by Gerald W. F ischer)  

A 3 112 year o ld  white male presented with a h i s t o r y  of re-  
current  severe  nonketotic hypoglycemia. Evaluation revealed 
C6-C10 dicarboxyl ic  ac idu r i a  and low serum l e v e l s  of t o t a l  
c a r n i t i n e  (16.2 n moles/ml), f r e e  c a r n i t i n e  (6.2 n moles/ml), 
and sho r t  chain acyl  c a r n i t i n e  (5.9 n moles/ml). Urinary 
c a r n i t i n e  was a l s o  low (919 n rnoles/24hr) but showed markedly 
increased acyl  c a r n i t i n e  t o  f r e e  c a r n i t i n e  r a t i o  (10.9 t o  1; 
normal approx. 0.65 t o  1 ) .  These f indings  a r e  i nd ica t ive  of 
medium chain acyl  CoA dehydrogenase def ic iency.  Family h i s t o r y  
revealed t h a t  a female s i b l i n g  died a t  age 10 mos a f t e r  a sudden 
col lapse  during a minor i l l n e s s .  Her autopsy revealed an i n t r a -  
ocular  glucose of 0 mg/dl ( i nd ica t ing  severe  hypoglycemia a t  
t he  time of death)  and increased vacuolated f a t  was observed i n  
t he  l i v e r  and s k e l e t a l  m s c l e .  These f indings  a r e  a l so  consis- 
t en t  with medium chain acyl  CoA dehydrogenase def ic iency.  Pre- 
vious r epor t s  i n  t h e  l i t e r a t i o n  include a p a i r  of f r a t e r n a l  
twins with a s imi l a r  defect  i n  medium chain acy l  CoA dehydrogen- 
a t i o n  and a pa t i en t  wi th  sho r t  chain acyl  CoA dehydrogenase 
def ic iency with an e levated ur inary acyl  c a r n i t i n e  t o  f r e e  
c a r n i t i n e  r a t i o n  of 3.48 t o  1. We conclude t h a t ,  1 )  medium 
chain acyl  CoA dehydrogenase def ic iency may be inhe r i t ed  a s  an 
autosomal recess ive;  and 2) t h e  ur inary acyl  c a r n i t i n e  t o  f r e e  
c a r n i t i n e  r a t i o  may be a u se fu l  non-invasive screen f o r  t hese  
conditions. 

TYPE I HYPERLIPIDEMIA IN A CAMBODIAN FAMILY. 1277 James H. Zavoral, Sherry Muret-Wagstaff, Keijiro Saku, 
and Moti L. Kashyap. Hennepin County Medical Center, 

Department of Pediatrics, Minneapolis, and University of Cincinnati, 
Department of Medicine, Cincinnati. 

Four children and both parents were evaluated for 
hypertriglyceridemia (HTG)when "cream of tomato soup" blood was 
discovered on a routine screen. The parents, 31 and 36, and the  
children, ages 3-9, were asymptomatic without history of abdominal 
pain or xanthomas. Their diet was native Cambodian with American 
supplementation. They cooked with pork fat,  a t e  ice cream and 
standard school lunches without symptoms. Three of the  children and 
the  father had elevated fasted triglycerides (TG) (2780, 4170, 2930, and 
372 mg% - father). The mother's TG was 92 mg%. The HDL- 
cholesterol (HDL-C) was low in three children with Type I and in the 
father (12, 13, 12, and 20 mg% - father). The mother's HDL-C was 37 
mg%. Utilizing radioimmunoassay, Apo CII was normal in all patients, 
apo A1 was low in the 3 Type I children and in the HTG father. Post 
heparin hepatic lipase was normal in all patients 7.9-21.3, 
normals i 2  S.D. 2.5-32.5 urn FFA/ml/hr. Extra hepatic lipase (EHL) 
was decreased in the 3 Type I children and the HTG father 2.9-9.6, 
normal k2 S.D., 11.9-29.9 *un FFA/ml/hr. There was a strong 
correlation between decreased HDL-C, decreased apo AI, and decreased 
EHL in this family. Type I hyperlipidemia was discovered in 3 children 
and decreased EHL in these 3 children and their father who a re  from 
Cambodia without xanthomata or symptoms of pancreatitis such as  
abdominal pain. 
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RESPONSE OF PRIMITIVE VEINS OF CHICK EMBRYOS TO 278 EXPERIMENTAL TwsEcTIoN 
S t u a r t  Berqer, Frank Manasek, Rene A. A r c i l l a ,  

Univers i tv  of Chicaqo Hospi ta ls ,  Department of Ped ia t r i c s  
and Anatomv, Chicaqo, I l l i n o i s  

In a recent  microanqioqraphic studv of chick embrvos a t  H-H 
s t ages  14 t o  22, two in t r aca rd i ac  streams were found before/ 
during earl17 sen ta t ion .  The per ipheral  venous o r i g i n s  of each 
stream were iden t i f i ed .  To determine i f  abnormal venous r e t u r n  
a l t e r s  i n t r aca rd i ac  streaminq, a second study was i n i t i a t e d  t o  
i n t e r r u p t  t he  major veins  of embryos qrowing i n  cu l tu re .  white 
Leghorn eggs were incubated a t  37-380 C ,  and embrvos were then 
explanted v e n t r a l  s i d e  uv i n t o  a cu l tu re  chamber with Tvrode's 
so lu t ion  and kevt i n  incubator a t  s a tu ra t ion  humiditv and 1-2% 
CO2. They were examined a t  i n t e r v a l s  f o r  s t age  of develovment. 
Two qroups were s tudied:  Gn A (H-H s t a g e  10-14, n=6) and G p  B 
(H-H s t age  15-19, n=4). The omphalomesenteric veins  i n  uroun A 
and the  an te r io r /vos t e r io r  v i t e l l i n e  veins  i n  group B were c u t  
with microscissors ,  and ~hotomicrogranhs  were obtained before 
and a t  5 min, 4, 1, 2 and 3 hours a f t e r  t ransect ion.  The c u t  
ends r e t r ac t ed  immediatelv, accompanied by some blood lo s s .  In  
qroup A,  r e s t o r a t i o n  of venous flow occurred 55 t o  195 minutes 
(m=121) by d i r e c t  reanastomosis of t he  c u t  edqes. In  nrouv B, 
venous flow was a l s o  r e s to red  by 50 t o  240 minutes (m=112) but  
by a d i f f e r e n t  mechanism cons i s t i n s  of anastomosis of t he  d i s t a l  
end of t he  c u t  v i t e l l i n e  vein  t o  an adjoining vein  servina  a s  
c o l l a t e r a l  channel. Our observat ions  thus  r evea l  i n t r i n s i c  
cavaci ty  of t he  p r imi t ive  veins  t o  maintain normal venous r e t u r n  
during ea r ly  embryonic l i f e .  
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