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AIM - To develop a system t o  measure i n  bone, t h e  v e l o c i t y  and - 
a t t e n u a t i o n  c o e f f i c i e n t  of u l t rasound a s  a func t ion  of frequency,  
i n  i n f a n t s  a t  t h e  c o t s i d e  and t o  determine its r e p r o d u c i b i l i t y .  
METHOD - The i n f a n t s  w r i s t  i s  placed between two t ransducers .  - 
They a r e  a t  a f i x e d  d i s t a n c e  from each o t h e r  i n  t r ~ o  c o n t a i n e r s  
each wi th  a t h i n  rubber meobrane a c o u s t i c  window. The r a d i u s  
is  scanned and t e n  measurements taken f o r  averaging.  
E l e c t r i c a l  p u l s e s ,  c o n t r o l l e d  by a microcomputer, a r e  produced 
a t  t h e  t r a n s m i t t e r  ou tput ,  which can e x c i t e  both t ransducers .  
The rece ived  echoes a r e  rou ted  t o  an ana logue- to-d ig i ta l  
c o n v e r t e r  and t h e  gated d i g i t a l  s i e n a l s  and t h e i r  time of 
a r r i v a l  a r e  used t o  c a l c u l a t e  t h e  bone th ickness  and t h e  
v e l o c i t y  and a t t e n u a t i o n  c o e f f i c i e n t  of sound. This  was 
r e p e a t e d  5 t i n e s  i n  one i n f a n t .  
RESULTS - Bone th ickness  mean 5.46 mm SD 0.19, v e l o c i t y  nean 
1530 m/s SD 2 2 ,  a t t e n u a t i o n  c o e f f i c i e n t  mean 17.9 MHz/dD/cn 
SD 1.0. 
CONCLUSION - Ult rasonic  assessment of bone i s  a reproducib le  
technique  which we a r e  using t o  s tudy  term and preterm neonates.  
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HPA is e i t h e r  d u e  to  phenylalanine hydroxylase  deficiency o r  
to  BH4 deficiency.  T h e  la t te r  should be exc luded  in all nevi- 
b o r n s  with HPA using t h r e e  methods:  ( 1 )  oral  OH4 loading t e s t ;  
( 2 )  measurement of d ihydropter id ine  reduc tase  (DHPR) ac t iv i ty  
in e r y t h r o c y t e s ;  ( 3 )  investigation of t h e  u r i n a r y  p te r in  p a t t e r n .  
From 1979 unti l  1987 seven  pa t ien ts  with BH4 deficiency h a v e  
been  de tec ted  in Munich. One of two g i r l s  with s e v e r e  6-pyru-  
voyl t e t r a h y d r o p t e r i n  s y n t h a s e  ( P T S )  deficiency h a s  been t rea-  
t ed  s ince  t h e  a g e  of 7 weeks.  Her psychomotor development is 
now, a t  t h e  a g e  of 11 y e a r s ,  normal whereas  t h e  o t h e r  g i r l ,  13 
y e a r s  of a g e ,  who has  been t r e a t e d  s ince  t h e  a g e  of  7 y e a r s ,  
shows  marked developmental de lay .  T h r e e  o u t  of four  pa t ien ts  
with part ial  PTS deficiency (now 6-9 y e a r s  of  a g e )  developed 
normally,  t h e  4th pa t ien t  ( 6  y e a r s  o l d ) ,  however,  p r e s e n t s  with 
s l i g h t  psychomotor disabil i t ies.  Early t rea tment  of a pa t ien t  with 
DHPR deficiency was highly unsa t i s fac tory .  T h i s  boy died a t  
t h e  a g e  of 23 months.  
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High e n e ~ ;  O-oW-ate netatolisn d ttx huran piaoenta m ter stujied k vivo 
'sing a lccalised 1DcMucal shift vragirg -tic resmdme sxtrascopy (lvF6) 
:e3xlqce. The W l t l c n  of the fetus an3 piaoenta w r e  3etermx-m m u r a ~ e l y  by 
fastscan rragptic m e  irragirg (FSMU).  

A W e r a l  Electric 'Sig-a" 1.5 Tesla systm vss used. Telve third t rhes te r  
p2gwcis wre  stldled. S v m  of 12 mmal p-qwcies (gestaticn range: 
332%) '&re sultable for d y s i s .  In the rer&&r excess fat  in the ammind 
nall placed the p k m t a  tco far f m  the surface coil. Ksswxes eke t c  
irurganic m t e  ( P i )  a d  nlcleoti3e t r i p x w d t e s  (MP, m t l y  ATP) here 
clearly distinguished. Large -ter ( R E )  ard mester ( K E )  
s i g a l s  vere seen. EEE m a total  m t e n t  of 33 mrolkg 
( t rxmta e i q y  1: 2201, a lav e s t h t e  tor ATP w a s  3.45 m l k g .  

The size of each pak f m  6 sLb~ects ms calmlatea a s  a fracticn of We 
total phXrocus m t m t  a x  a mmal range w a s  established. The seventh 
a j e c t  rad a t ~ m  p2gwcy:  m Qvvir tw died a fenl Cays i reviasly ard the 
M ard RE s i p i s  f e l l  ccrtsice the anfl&ce i7terva.k. 

Ircvivo 3 P  qxc t ra  f m  tk n m  p h t a  %ve rot ~ l r e v i m l y  
rqsorted. The ability to detect large r e m s  &e m Pi am t re  prcdLcts 
of pzqYolipid sytksis (RE) ard catablisn (RE)  offeen the q p r t m i t y  of 
follavirg placental mruraticn ard i t s  di&rs. 
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I n  a r e t r o s p e c t i v e  s tudy  t h e  psycho-social  c o n t e x t  of 34 e a r l y  
t r e a t e d  p a t i e n t s  wi th  PKU (mean age 14.6 y) and t h e i r  p a r e n t s  
were eva lua ted .  
I n  t h e  CFT 20 t h e  g a t i e n t s  reached a mean I Q  of  93.6 which is  
s i g n i f i c a n t l y  below t h e  I Q  of t h e i r  mothers (98 .2) .  t h a t  of 
t n e i r  f a t h e r s  (105.4) ( p L 0 . 0 5 )  and t h a t  of t h e  normal popu- 
l a t i o n  (100,  p(0.01) . I n  t h e  MJ3I ( p e r s o n a l i t y  inventory)  t h e  
s o c i a l  c o n t e x t  s i g n i f i c a n t l y  d i f f e r e d  from t h e  normal popu- 
l a t i o n  a s  t h e  p a t i e n t s  descr ibed  "more suppor t  by p a r e n t s ,  l e s s  
autonomy, lower eva lua t ion  of t h e i r  s i t u a t i o n  i n  school ,  l e s s  
achievement mot iva t ion ,  l e s s  f r u s t r a t i o n  t o l e r a n c e ,  lower s e l f -  
conf idence  and l e s s  h e a l t h "  ( p C 0 . 0 5 ) .  No s i g n i f i c a n t  d i f f e r e n -  
c e s  regard ing  t h e  s c a l e s  " i n t e r p e r s o n a l  behaviour,  working d i s -  
c i p l i n e  and c r e a t i v i t y "  were found. 
The d i e t e t i c  knowledge of most p a t i e n t s  was poor ar.d 55 % o f  
them had poor d i e t a r y  c o n t r o l  d e s p i t e  r e g u l a r  i n s t r x c t i o n s  by 
d o c t o r s  and d i e t i t i o n s .  93 % would p r e f e r  t o  d i s c o n t i n u e  t h e  
d i e t a r y  regimen. 
I n  view of t h e s e  r e s u l t s  and t h e  demand t o  cont inue  t h e  d i e t  
d u r i n g  adolescence,  sys temat ic  teaching  programs must be  
e s t a b l i s h e d  f o r  a b e t t e r  coping wi th  PKU. 

ESOGESOUS SURFACTANT PHOSPHOLIPIDS STIWLATE ENDOGENOUS 
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S u r f a c t a n t  t rea tments  r e s u l t  i n  increased  s y n t h e s i s  
and s e c r e t i o n  of endogenous s a t u r a t e d  phosphatidylcho- 

l i n e  (Sat.PC) i n  a d u l t  r a b b i t s .  To e l u c i d a t e  t h e  c o n t r i b u t i o n  t o  
t h e s e  e f f e c t s  of s u r f a c t a n t  a s s o c i a t e d  p r o t e i n s  and s u r f a c t a n t  
phospholipids i n  s u r f a c t a n t  preparations we s t u d i e d  a mixture 
(XF'CG) of d ipa lmi toy lphosphat idy l  chol ine  and phosphatidyl  glyce- 
r o l  ( 9 : 1 ) ,  a  l i p i d  e x t r a c t  of n a t u r a l  s u r f a c t a n t  (LENS), a phos- 
phol ip id  f r a c t i o n  of n a t u r a l  s u r f a c t a n t  (PLNS) and a r e c o n s t i t u -  
t ed  n a t u r a l  s u r f a c t a n t  (RKS). These s u r f a c t a n t s  were i n j e c t e d  in- 
t o  t h e  l e f t  mainstem bronchus a f t e r  induc t ion  of oxygen resorp-  
t i o n  a t e l e c t a s i s  of t h e  l e E t  lower lobe  of a d u l t  r a b b i t s .  Surfac- 
t a n t  metabolism was s t u d i e d  by i n j e c t i n g  32P-orthophosphate 30 
min and 'H p a l m i t i c  a c l d  i . v .  6 h a f t e r  t h e  i n j e c t i o n s ,  followed 
by s a c r i f i c e  a t  10 h a f t e r  the  i n j e c t i o n s  with subsequent alveo- 
l a r  vash and process ing  of the  r i g h t  lung and l e f t  l o w x  lobe  se- 
p a r a t e l y .  For the  3 2 P  incorpora t ion  i n t o  Sat.PC t h e  r a t i o s  of t h e  
l e f t  lower lobe  t o  r i g h t  lung vere:  0.87+0.15 (IIPCG), 0.74t0.14 
(LESS), 0.90t0.11 (PLNS) , 0.86'0.14 (RNS) s i g n i f i c a n t l y  h igher  
than unmanlpulated c o n t r o l s :  0.47'0.05 (mean'SD) (Pc0.05). LENS 
tended t o  decrease  t h e  s e c r e t i o n  of Sat.PC. These r e s u l t s  sugges t  
t h a t  Sat.PC s y n t h e s i s  is s t imula ted  a s p e c i f i c i a l l y  by phospholi- 
p ids  from exogenous s u r f a c t a n t .  
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Curosur f ,  a  s u r f a c t a n t  p repara t ion  derived from minced pig lungs ,  
used Eor the  t rea tment  of newborn i n f a n t s  with RDS, c o n t a i n s  low 
molecular weight p ro te ins .  Ide s tud ied  t h e  immune resuonse a f t e r  a 
s i n g l e  dose of Curosurf given i n t r a t r a c h e a l l g  i n  68 p a t i e n t s  with 
RDS, 49 t r e a t e d  wi th  Curosurf and 19 c o n t r o l s .  Sera were taken 
before ,  3 wks and 3 months a f t e r  s u r f a c t a n t  t rea tment .  The s e r a  
v e r e  a p p l i e d  on f rozen  pig lung t i s s u e ,  followed by an i n d i r e c t  
peroxidase assay.  Using t h i s  procedure any immune response t o  
lung t i s s u e  components would be demonstrated a s  a brown-reddish 
d e p o s i t .  I n  none of the  c o n t r o l s  nor i n  t h e  s e r a  ob ta ined  before  
Curosurf  t rea tment  we found any r e a c t i o n .  In  4 of t h e  49 Curo- 
s u r f - t r e a t e d  p a t i e n t s  we found a p o s i t i v e  immune response,  demon- 
s t r a t e d  by a c l e a r  brown s t a i n i n g  of b ronchia l  w a l l s  and brown 
granular  d e p o s i t s  i n  a l v e o l a r  c e l l s ,  and l n  some lung t i s s u e  
specimens co l lagen  s t r a n d s  vere  a l s o  s l i g h t l y  brown coloured.  Of 
t h e s e  4 p a t i e n t s ,  2 showed a p o s i t l v e  r e a c t i o n  3 wks and 3 months 
a f t e r  t rea tment .  1 only 3 wks a f t e r  and 1 only 3 months a f t e r  
Curosurf  treatment.  We conclude t h a t  s e r a  of some p a t i e n t s  t r e a -  
t ed  wi th  Curosurf appear t o  conta in  a n t i b o d i e s  a g a i n s t  pig lung 
t i s s u e  components and s u r f a c t a n t  p r o t e i n s .  
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