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541 1 NEONATAL SCREENING FOR AMINOACIDURIA IN THE PROVINCE OF OUEBEC, 1971-1977. 
Serge B. Yelan~on, Bernard Lemieux, Louis Dallaire, 

?lichel Potier, Robert Gigubre, Christiane Rlais and Dennis 
Shapcott. Centre de Recherche Pediatrique, RGpital Ste-Justine, 
UniversitB de McntrBal and Centre llospitalier Universitaire de 
Sherbrooke, Canada. 
Retween August 1971 and 1973, 113,680 5-day-old newborns were 

screened for aminoaciduria bv one-dimensional TLC using dry 
urine samples. Only 5 abnormal patterns were ohserved: Aistidi- 
nuri;.. (emia) ( 2 ) ,  tyrosinuria (emia) (2), cystinl~ria (5) and di- 
carboxylic aminoaciduria (1). The frequency was 2.6L per ln0,nO 
fcr "ovnrflow" and 6.16 per 100,000 for "renal" aminoacidurias. 
From September 1973 to June 1977, 276,000 14-day-old newhorns 
were studied. 5 additional pathological patterns were found: 
Argininosuccinic aciduria (emia)(3), phenylketonuria (9), diba- 
sic aminoaciduria (I), generalized (3) and neutral (Hartnup) 
aminoaciduria (5). The frequency of all 10 abnormal patterns 
increased to 15.92 per Ir)O,OOO for "overflow" and 26.76 per 
11)0,000 for "renal" aminoacidurias. Yon-pathological aminoaci- 
durias were found in 10.49 per 100,000 newborns. Our results 
agree with others regarding the frequency of pathological amino 
acidr~rias except for tyrosinuria (emia) and dicarboxylic amino- 
aciduria, both found with a higher frequency in the Ouebec po- 
pulation. ble conclude that neonatal screening for aminoaciduri- 
as at 14 days of age offers a valuable back-up system for blood 
screening programs and permits the detection of new inborn er- 
rors of metabolism in a given population. 

FAMILIAL ATHYREOTIC HYPOTHYROIDISM IN  TWO SIBLINGS. 544 IEdgar  M r i l l o  and L y t t  I. Gardner, Dept. o f  Peds., 

1 SUNY, Upsta te  Med. C t r . ,  Syracuse, New York. 

F a m i l i a l  a thy reos i s  i s  a cause o f  hypothyro id ism seen much 
l e s s  f r e q u e n t l y  than sporad ic  a thy reos i s  o r  c r yp to thy ro id i sm.  
The present  r e p o r t  concerns a b r o t h e r  and s i s t e r ,  now age 22 an( 
14 years  r e s p e c t i v e l y ,  who appear t o  have l i t t l e  o r  no f unc t i on .  
i n g  t h y r o i d  t i s s u e .  I n  bo th  p a t i e n t s  d iagnos is  was made and 
t reatment  begun i n  e a r l y  i n fancy .  There a re  3 o t h e r  normal s i b -  
l i n g s ,  and t he re  i s  no f a m i l y  h i s t o r y  o f  t h y r o i d  disease. The 
boy was f i r s t  seen a t  age 13 years ,  e x h i b i t i n g  s h o r t  s t a t u r e ,  
r e ta rded  bone age, mental  r e t a r d a t i o n  andlglher s igns o f  hypo- 
thyro id ism.  Thy ro id  scan w i t h  100 pCi o f  I revea led no de- 
t e c t a b l e  uptake. Under t reatment  w i t h  60 mg des iccated t h y r o i d /  
day TSH was 4.7 pU/ml, T4 4.7 vg /d l  and T3 162 ng /d l  (N 110-230) 
I n  t he  g i r l  t r ea tmen t  had been stopped 4 years  be fo re  we f i r s t  
saw h e r  a t  age 9 years .  She was below the  3 rd  p e r c e n t i l e  i n  
he ight ,  was men ta l l y  r e ta rded  and e x h i b i t e d  t he  Kocher-Debre- 
S 6 d l  a iqne pseudohypertrophy o f  muscles. Bone age was 4k years .  
T4 by CPB was 1.3 pq/qjl(N=3-7) and TSH 54 Ulml (N(10). Thyroic 
scans us ing  5 pCi o f  I and l a t e r  w i t h  2.g mCi o f  Tc-99m 
f a i l e d  t o  demonstrate any evidence f o r  f u n c t i o n a l  t h y r o i d  t i s suc  
P a r i e t a l  c e l l  au toant ibody t i t e r  i n  serum was n o t  e levated.  I t  
has been suggested t h a t  Tc-99m prov ides a more c r i t i c a l  evalua- 
t i o n  o f  a thy reos i s  than does 1311. U n l i k e  t h e  syndrome o f  
f a m i l i a l  a thy reos i s  w i t h  t h y r o t r o p i n  d e f i c i e n c y  (Miya i  e t  a l . ,  
NEJM 285:1043, 1971), i n  t he  present  syndrome t h y r o t r o p i n  feed- 
back aoDears t n  he nnrmal 

CHEIIILUMINESCENCE: A RAPID, SENSITIVE METHOD FOR DE- 543 lTEcTIor4 OF PATIENTS WITH CHRONIC GRANuLowTous DISEASE 
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Neutroohi 1 chemi luminescence was measured i n  14 CGD p a t i e n t s  
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and 17 CGD c a r r i e r s  d u r i n g  phagocytosis o f  opsonized zymosan. 
The mean and range o f  peak chemiluminescence o f  phagocy t i z i ng  
n e u t r o p h i l s  was 10 x 103 CPM (0-20) f o r  CGD p a t i e n t s ,  126 x 103 
CPM (83-227) f o r  c a r r i e r s  and 252 x 103 CPM (207-288) f o r  normal 
a d u l t  c o n t r o l s  ( p  < ,001).  B a c t e r i c i d a l  capac i t y  o f  n e u t r o p h i l s  
para1 l e l e d  t he  chemi 1 uminescence resoonse when a 1 t o  1 b a c t e r i a  
n e u t r o p h i l  r a t i o  was used. Neu t roph i l s  o f  CGO p a t i e n t s  k i l l e d  
43% (0-55) o f  S. aureus, CGD c a r r i e r s  k i l l e d  72% (51 -97), and 
normal c o n t r o l s  k i l l e d 9 8 4  (93-109).  

A broad range o f  phenotyp ic  express ion may be expected i n  
he te rozygo t i c  c a r r i e r s  o f  sex - l i nked  recess ive d i so rde rs  s i nce  
t he re  i s  random i n a c t i v a t i o n  o f  t he  X-chromosome. Except f o r  one 
c a r r i e r  mother whose chemiluminescence response was reoea ted l y  
w i t h i n  t he  normal range, though always decreased compared t o  the 
c o n t r o l  o f  t he  day (80-+38%), t he re  was no ove r l ap  i n  chemi- 
luminescence values between CGO c a r r i e r s  and c o n t r o l s .  Th i s  car 
r i e r  h'id normal n e u t r o p h i l  b a c t e r i c i d a l  capac i t y ,  oxygen con- 
sumption, o x i d a t i o n  o f  ( 1 - 1 4 ~ ) g l u c o s e  and r e d u c t i o n  o f  n i t r o b l u e  
t e t r a z o l  ium. Thus, chemi 1 uminescence du r i ng  phagocytosis i s  not 
o n l y  a simple, r a p i d  method f o r  d iagnos ing CGO p a t i e n t s  and de- 
t e c t i n g  CGD c a r r i e r s  b u t  a l s o  appears t o  be a s e n s i t i v e  and,va l -  
uab le  method f o r  t h e  i d e n t l f l c a t l o n  o f  near-normal CGD c a r r i e r s .  
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DIETARY THERAPY OF ORNI'IHINE TRANSCARBAMYLASE (OTC) 
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HETEROGENEITY OF CARDIAC FINDINGS IN NOONAN'S SYN- 545 IDROME: NINE CASES WITH A FAMILIAL EXAMPLE. Edgar 1 
Ccll Biology, Baylor College of Medicine, Houston and Depts. of 
Pediatrics 6 Pharmacology, Johns Hopkins Medical School, 
Baltimore. 

Keto acid dietary therapy of complete OTC deficiency in one 
male resulted in survival to 5 months of age (Pediatr. Res. 11: 
511, 1977). We are treating similarly a male who presented with 
I~yperammonemic coma at 3 days of age. The family history was 
positive and liver OTC activity was <0.1% of normal. Acute 
therapy relied on peritoneal dialysis. A major change in the 
dietary therapy has been severe protein restriction with the mil 
protein/kg/d progressively decreased from 1.09 gm at 3 weeks of 
age to 0.16 gm by 6  months. The intake of free amino acids has 
been adjusted frequently to 0.62 gm/kg/d of amino acids and 1 . 1 2  
gm/kg/d of keto acids. Although the milk protein plus amino aci 
intake is now only 0.78 gm/kg/d, the minimum nitrogen intake for 
growth in patients with urea cycle defects is unknown. At 6 
months of age the patient's weight was in the 50%ile and length 
slightly above the 3%ile. Developmental quotient was 50, which 
could be attributable to severe neonatal difficulties. Hemato- 
crit was 40.4:. tjgb 11.5 gm/dl, total protein 6 . 2  gm/dl, and 
albumin 3.7 gm/dl. Serum glutamine has been a more sensitive 
index for dietary management than has blood ammonia which has 
remained normal since the neonatal period. Slight increases in 
glutamine have responded to increase in keto acid intake. 

Morillo and Lytt I. Gardner, Dept. of Peds., SUNY, 
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Since Noonan's syndrome was described (J. Ped. 63:468, 1963) 
more than 200 cases have been reported. Although pulmonic steno- 
sis is generally thought of as the classical cardiac finding, 
many such patients have cardiac anomalies other than pulmonic 
stenosis. Of the 9 cases seen by us, 5 are males and 4 are fe- 
males. Hypertelorism and low-set ears were present in all, as 
was short stature with one exception. Three cases were mentally 
retarded. All males presented cryptorchidism. Pulmonic stenosis 
was found or suspected in 5 patients; transposition of great 
vessels in one. In a mother and daughter with the Noonan pheno- 
type the mother had an atrial septa1 defect, but cardiological 
evaluation was refused in the daughter. A boy showed pseudoco- 
arctation of the aorta, bicuspid aortic valve and cardionyopath] 
Another boy showed unusual bleeding at surgery, neonatal macro- 
somia and adolescent gynecomastia. An autosomal dominant mode of 
inheritance has been postulated. However, several examples of 
male to male transmission as well as phenotypic overlap with 
45,X Turner's syndrome suggest the possibility of inheritance 
via the homologous regions of the X and Y chromosomes (partial 

8 sex-linkage). 

PRENATAL DIAGNOSIS OF HYPOPHOSPHATASIA. R.A. Mu l i vo r ,  
M.T. Mennut i ,  and H.  H a r r i s .  (Spon. by W.J.  ellm mad. 
l l n i v e r s i t v  o f  ~ e n n m  School o f  Medicine, -. .. - 

Departments o f  Human t e n e t i c s ,  and O b s t e t r i c s  and Gynecology, 
Ph i l ade lph ia .  

Three approaches t o  t he  p rena ta l  d i agnos i s  o f  t he  severe, 
e a r l y  onset  form o f  hypophosphatasia, a r a r e  i nbo rn  e r r o r  o f  
metabolism, were i n v e s t i g a t e d  i n  2 pregnancies o f  a f a m i l y  w i t h  
a prev ious h i s t o r y  o f  t h e  d isease.  Two o f  these approaches, 
u l t rasonography and t h e  de te rm ina t i on  o f  t h e  bone and l i v e r  i s o -  
zyme a c t i v i t y  o f  a l k a l i n e  phosphatase (ALP) i n  c u l t u r e d  amn io t i c  
f l u i d  c e l l s  have proven u s e f u l  d i a g n o s t i c a l l y .  The t h i r d  ap- 
proach, assay o f  t he  bone and l i v e r  isozyme a c t i v i t y  o r  t o t a l  
a c t i v i t v  i n  supernatant  amn io t i c  f l u i d  was n o t  found t o  be 
i n f o r m a i i v e .  

I n  1 pregnancy, t he  f a i l u r e  o f  u l t rasonography a t  16, 18, and 
19 weeks a e s t a t i o n  t o  revea l  a w e l l  de f i ned  f e t a l  s k u l l ,  when 
the  level:  o f  a l p h a - f e t o p r o t e i n  i n  t he  amn io t i c  f l u i d  was normal 
suggested hypophosphatasia. Th i s  d i agnos i s  was supported by t h e  
f i n d i n g  t h a t  c u l t u r e d  amn io t i c  f l u i d  c e l l s  f rom t h i s  f e tus  had ar 
ALP s p e c i f i c  a c t i v i t y  which was 4% o f  t h e  mean o f  68 c o n t r o l  
c u l t u r e s  and much l e s s  than t h e  lowest  c o n t r o l  va lue.  

A subsequent normal s i b l i n g  who has heterozygous serum l e v e l s  
o f  ALP had normal u l t r asound  f i n d i n g s  and normal c u l t u r e d  amni- 
o t i c  f l u i d  c e l l  enzyme a c t i v i t i e s .  The s tudy has emphasized t h e  
d i f f e r e n c e s  i n  t i s s u e  s p e c i f i c  ALP isozqrme compos i t ion  of amnio- 
o t i c  f l u i d  supernatant  and c u l t u r e d  c e l l s .  These d i f f e r e n c e s  a re  
c r u c i a l  i n  t h e  d iaqnos is  of t h i s  d e f e c t  o f  bone and l i v e r  ALP. 
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