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PANCREATIC AND BILIARY TRACT DISEASE I N  CHILDREN: 
THE BENEFIT OF ERCP. S teven  Wer l in ,  Mark Al lendor  h ,  726 Joseph  Geenen, Wal te r  Hogan, Fdward S t e w a r t .  Depazt- 

ments o f  P e d i a t r i c s ,  Medicine and Rad io logy ,  The Medical  C o l l e g e  
o f  Wisconsin,  Milwaukee, W I .  

Although ERCP h a s  become a wide ly  used d i a g n o s t i c  and t h e r a -  
p e u t i c  m o d a l i t y  i n  a d u l t s  f o r  e v a l u a t i o n  and t r e a t m e n t  of pan- 
c r e a t i c  and b i l i a r y  t r a c t  d i s e a s e ,  t h e r e  have been few r e p o r t s  
of  t h i s  t echn ique  i n  c h i l d r e n .  Consequen t ly  we reviewed 40 ERCP 
procedures  performed i n  32 c h i l d r e n  and a d o l e s c e n t s  (26  F ,  6 M, 
age  1 5  mos-18 y r s ) .  Genera l  a n e s t h e s i a  was used i n  1 2 ,  s e d a t i o n  
i n  20. I n  t h e  30 p a t i e n t s  who were s u c c e s s f u l l y  c a n n u l a t e d ,  ab- 
n o r m a l i t i e s  were found i n  12 of  1 8  w i t h  s u s p e c t e d  p a n c r e a t i c  
d i s e a s e ,  4 of  7 w i t h  s u s p e c t e d  b i l i a r y  t r a c t  d i s e a s e ,  3 of  5 
wi th  abdominal  p a i n ,  and 2 of  2 w i t h  s u s p e c t e d  s p h i n c t e r  of  o d d i  
(SO) d y s f u n c t i o n .  F i n d i n g s  i n  t h e  19  p a t i e n t s  w i t h  abnormal 
ERCPs i n c l u d e d  p a n c r e a s  d iv i sum ( 3 ) .  p a n c r e a t i t i s  ( 3 ) .  common 
b i l e  d u c t  a b n o r m a l i t y  (3 )  pseudocys t  ( 2 ) .  b i l i a r y  t r a c t  s t o n e s  
( 2 ) .  c h o l e d o c h a l  c y s t  ( 2 ) .  SO d y s f u n c t i o n  ( 2 ) ,  cho ledochocoe le  
( I ) ,  and s c l e r o s i n g  c h o l a n g i t i s  ( 1 ) .  Minor c o m p l i c a t i o n s  i n  6 
p a t i e n t s  i n c l u d e d  p a n c r e a t i t i s  ( 3 ) .  i n t r a m u r a l  i n j e c t i o n  ( 2 ) .  
and v o m i t t i n g  ( 1 ) .  The s u r g i c a l  approach  was i n f l u e n c e d  i n  8 
p a t i e n t s  i n c l u d i n g  e x c i s i o n  of  cho ledocha l  c y s t  ( 2 ) .  d r a i n a g e  of  
pseudocys t  ( 2 ) ,  s p h i n c t e r o p l a s t y  ( 2 ) .  e x c i s i o n  of  choledocho- 
c o e l e  ( I ) ,  and cho leys tec tomy ( 1 ) .  Endoscopic sph inc te ro tomy and 
s t o n e  e x t r a c t i o n  was performed i n  1 p a t i e n t .  
Conc lus ions :  ERCP is a s a f e  and v a l u a b l e  d i a g n o s t i c  and t h e r a -  
p e u t i c  t o o l  i n  c h i l d r e n  and i n  a p p r o p r i a t e  p a t i e n t s  may g u i d e  
o p e r a t i v e  t h e r a p y .  

ONTOGENY OF EXOCRINE PANCREATIC FUNCTION IN ISOLAT- 
ED ACINI FROM IMMATURE PANCREAS. S teven  L. Wer l in ,  @727 Joseph  M. Harb, Medical  C o l l e g e  of  Wisconsin,  

Department o f  P e d i a t r i c s ,  Milwaukee, W I  
Morpholog ica l  m a t u r a t i o n  and deve lopmenta l  i n c r e a s e s  in en- 

zyme c o n t e n t  o f  r o d e n t  p a n c r e a s  have been w e l l  c h a r a c t e r i z e d .  I n  
c o n t r a s t  ontogeny of  t h e  s e c r e t o r y  p r o c e s s  h a s  n o t  been exten- 
s i v e l y  e v a l u a t e d .  Consequen t ly  we e v a l u a t e d  t h e  s e c r e t o r y  pro- 
c e s s  and u l t r a s t r u c t u r e  of i s o l a t e d  a c i n i  (ISA) p repared  from 
immature r a t s  by d i g e s t i o n  w i t h  c o l l a g e n a s e  and mechan ica l  
s h e a r i n g .  ISA prepared  from 48 h r  o l d  r a t s  responded t o  bo th  
c a r b a c h o l  (C) and CCK-8 w i t h  i n c r e a s e d  s e c r e t i o n  of  amylasel 
C h a r a c t e r i s t i c  b i p h a s i c  dose  r e s  onse  c u r v e s  peaked a t  3x10 'M 
f o r  C (636% i n c r e a s e )  and a t  lO-'M f o r  CCK-8 (576% i n c r e a s e ) .  
A t r o p i n e  i n h i b i t e d  C induced s e c r e t i o n .  ISA prepared  from r a t s  
a g e  4 h r  f a i l e d  t o  respond t o  C and CCK-8, b u t  d i d  respond t o  
t h e  ca lc ium ionophore ,  A23187 (200% i n c r e a s e ) .  D i g e s t i o n  and 
s h e a r i n g  used t o  p r e p a r e  t h e  a c i n i  d i d  n o t  a l t e r  t h e  u l t r a s t r u c -  
t u r a l  appearance  of  t h e  a c i n a r  c e l l s .  C e l l s  from a c i n i  incuba ted  
w i t h  C and CCK-8 had i n c r e a s e d  numbers and g r e a t e r  v a r i a t i o n  i n  
s i z e  of  zymogen g r a n u l e s  than  d i d  t h e  c o n t r o l s .  Conc lus ions :  1 )  
Although ISA prepared  from 48 h r  r a t s  respond t o  s e c r e t a g o g u e s  
s i m i l a r  t o  mature  r a t s ,  r e s p o n s i v e n e s s  t o  s e c r e t a g o g u e s  is  n o t  
found i n  ISA prepared  from newborn r a t s .  2) Respons iveness  t o  
A23187 i n  t h e  newborn s u g g e s t s  t h a t  t h e  immature s t e p  is p r i o r  
t o  ca lc ium m o b i l i z a t i o n .  3)  S ince  p h y s i o l o g i c a l  and morphologi-  
c a l  i n t e g r i t y  is main ta ined  i n  ISA prepared  from immature pan- 
c r e a s ,  t h i s  p rocedure  can  be  a u s e f u l  t o o l  i n  f u r t h e r  e l u c i d a -  
t i o n  of  t h e  ontogeny of  t h e  s e c r e t o r y  p r o c e s s .  
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M i l t o n  Wes tpha l ,  Brad ley  A. S c h u l t e  and Samuel S .  
Spicer. Medical  U n i v e r s i t y  of  South C a r o l i n a ,  Departments  of 
P e d i a t r i c s  and Pa tho logy ,  C h a r l e s t o n ,  SC 29425. 

A b a t t e r y  of 1 2  l e c t i n s  c o n j u g a t e d  t o  h o r s e r a d i s h  p e r o x i d a s e  
was used t o  c h a r a c t e r i z e  s e c r e t o r y  and c e l l  s u r f a c e  glyco- 
p r o t e i n s  (GP) i n  s e c r e t i o n s  from s m a l l  bowel b i o p s i e s  of  9 
c h i l d r e n .  The g l y c o p r o t e i n s  found d i f f e r e d  from s i t e  t o  s i t e ,  
among i n d i v i d u a l s  a t  a  g i v e n  s i t e  and from c r y p t  t o  v i l l a r  t i p .  
I n  g o b l e t  c e l l s  s t o r e d  s e c r e t i o n s  showed i n d i v i d u a l  v a r i a t i o n  i n  
i n t e n s i t y  of  s t a i n i n g  and i n c r e a s i n g  f u c o s e  c o n t e n t  from c r y p t  
t o  v i l l u s .  Termina l  N-acetylglucosamine was s e e n  i n  t h e  Golg i  
c i s t e r n a e  b u t  n o t  i n  s t o r e d  s e c r e t i o n ,  s u g g e s t i n g  capp ing  of  
t h i s  s u g a r  by  o t h e r  r e s i d u e s  d u r i n g  GP b i o s y n t h e s i s .  Termina l  
a-N-acetylgalac tosaminewas p r e s e n t  i n  Golg i  c i s t e r n a e  of  a l l  
and i n  t h e  s t o r e d  s e c r e t i o n  of  two- th i rds  of  t h e  spec imens .  
Immature c r y p t a l  columnar c e l l s  had fucose - r i ch  GP presumably 
i n  s e c r e t o r y  g r a n u l e s .  Mature v i l l a r  c e l l s  d i d  n o t .  Columnar 
c e l l s  showed mannose-rich GP, presumably lysosomal  enzymes, 
i n  a p i c a l  p u n c t a t e  b o d i e s .  I n  some specimens t h e  b a s o l a t e r a l  
plasmalemma of columnar c e l l s  s t a i n e d  s e l e c t i v e l y  f o r  f u c o s e  
and 6 -ga lac tose .  Brush b o r d e r  s t a i n i n g  g e n e r a l l y  p a r a l l e l e d  
t h a t  of g o b l e t  c e l l  s e c r e t i o n s  w i t h  s i m i l a r  m a t u r a t i o n a l  
changes.  S t a i n i n g  f o r  t e r m i n a l  g a l a c t o s e  h i g h l i g h t e d  c e l l s ,  
presumably l e u k o c y t e s ,  i n f i l t r a t i n g  t h e  e p i t h e l i u m  and l amina  
p r o p r i a .  The d i v e r s i t y  and v a r i a b i l i t y  o f  t h e  GP i n  human 
j e j u n a l  mucosa s u g g e s t  a  r e l a t i o n s h i p  between s p e c i f i c  chemica l  
s t r u c t u r e s  and b i o l o g i c  f u n c t i o n  a t  t h e  c y t o l o g i c  l o c i .  

ELECTROPHYSTOLOGIC YSASUREYENTS OF RECTAI. MUCOSA t 729 IN CYSTIC IIBROSIS - ABNORMAL RESPONSE TO AMILO- 
RIDE. M i l t o n  Wes tpha l ,  S t a n l e y  Tro ianowski ,  John 

G. Blackburn ,  Samuel S .  S p i c e r  and Donald A. Sens .  Medica l  
U n i v e r s i t y  of  South C a r o l i n a ,  Departments  of  P e d i a t r i c s ,  
Phys io logy  and Pa tho logy ,  C h a r l e s t o n ,  SC 29425. 

The n e g a t i v e  p o t e n t i a l  d i f f e r e n c e  (PD) between r e c t a l  mucosa 
and subcu taneous  (SC) s p a c e  i s  main ly  due t o  t r ansmucosa l  sodium 
t r a n s p o r t  from t h e  lumen. I n  o r d e r  t o  examine t h e  e l e c t r o l y t e  
t r a n s p o r t  d e f e c t  i n  C y s t i c  F i b r o s i s  (CF) we measured change ' n  
r e c t a l  PD i n  response  t o  normal s a l i n e ,  ~ o - ~ M  aalniloride, 1 0 - ' ~  
fu rosemide  and 0 .102  M Na2S04 a p p l i e d  t o p i c a l l y .  Seven CF 
P a t i e n t s  and seven  C o n t r o l s  were i n  Na b a l a n c e  on d i e t s  c o n t a i n -  
i n g  120 mleq Na p e r  day .  We p e r f u s e d  t h e  rec tum th rough  a 
doub le  lumen, doub le  b a l l o o n  c a t h e t e r .  

Mean Nega t ive  PD between R e c t a l  Mucosa and SC Space 
NaCl Ami lo r ide  NaCl Furosemide NaCl Na?SO& 

Normal 31.1 21.9* 24.0 30.9 23.9 40.0 
CF 29 .1  1.6* 31.0 38.6 26.2 38.3 

* p < 0.001,  o t h e r  normal v s  CF d i f f e r e n c e s  N.S. 
During a m i l o r i d e  p e r f u s i o n  CF p a t i e n t s  h a d  a s i g n i f i c a n t l y  
s m a l l e r  n e g a t i v e  rec ta l -SC PD t h a n  normal c o n t r o l s .  Thus, 
a m i l o r i d e  b locked  r e c t a l  Na t r a n s p o r t  more comple te ly  i n  CF 
t h a n  i n  normals .  R e c t a l  PDs d u r i n g  p e r f u s i o n  w i t h  normal s a l i n e  
and w i t h  fu rosemide  and Na2S04, b o t h  CF b l o c k e r s ,  were  s i m i l a r  
f o r  CF and normals .  These d a t a  a r e  compat ib le  w i t h  d e f e c t i v e  
f a c i l i t a t i o n  of sodium t r a n s p o r t  i n  CF o r  w i t h  t h e  p r e s e n c e  i n  
t h e  normal o f  a  non-amiloride s e n s a t i v e  ~ a +  t r a n s p o r t  mechanism 
which is a b s e n t  i n  CF. 

AMINO ACIDS IN INFANTS WITH NON-CORRECTED EXTRA- 730 HEPATIC BILIARY ATRESIA (EBA). S a l l y  A. Weisdor f ,  
John F a t h ,  Deborah K.Freese,  Frank B.Cerra.  Univ. o f  

Minneso ta ,  Depts .  o f  P e d i a t r i c s  and Surnerv .  Minneaoo l i s .  MN. - ., . . 
Feeding f o r m u l a t i o n s  which a r e  e n r i c h e d  i n  b r a n c h  c h a i n  amino 

a c i d s  (BCAA) and d e p l e t e d  i n  a r o m a t i c  amino a c i d s  (AAA) and 
meth ion ine  (Met) a r e  used  i n  t h e r a p y  o f  a d u l t s  w i t h  h e p a t i c  en- 
cepha lopa thy  (HE). These f o r m u l a t i o n s  a r e  a l s o  b e i n g  used  i n  
c h i l d r e n  w i t h  s e v e r e  l i v e r  d i s e a s e .  I n  o r d e r  t o  document a  
r a t i o n a l e  f o r  s u c h  t h e r a p y  we examined amino a c i d  p r o f i l e s  i n  20 
i n f a n t s  w i t h  EBA and c i r r h o s i s  who were c a n d i d a t e s  f o r  l i v e r  
t r a n s p l a n t a t i o n ,  none o f  whom had c l i n i c a l  s i g n s  o f  HE. S i m i l a r  
t o  r e p o r t s  i n  a d u l t  p a t i e n t s ,  we found t h a t  o u r  p a t i e n t s  had  a 
low BCAAIAAA. While t h i s  r a t i o  is lower  (2 .83  v s .  3.45) f o r  n o r -  
mal c h i l d r e n  t h a n  f o r  normal a d u l t s  o u r  p a t i e n t s  mean BCAAIAAA 
was 1 .02  * 0 .61) .  T h i s  was due b o t h  t o  d e c r e a s e s  i n  BCAA (mean 
t o t a l  BCAA was 24.57 umldl  f o r  EBA v s .  42.16 f o r  normals )  and 
i n c r e a s e s  i n  AAA (24 .51  v s .  14 .93) .  Mean Met l e v e l s  were moder- 
a t e l y  e l e v a t e d  i n  1 6  p a t i e n t s  (5.27 v s .  2.17) w i t h  s t r i k i n g  i n -  
c r e a s e s  i n  4 p a t i e n t s  c o n s i d e r e d  e n d s t a g e  on t h e  b a s i s  o f  b i l i -  
r u b i n  l e v e l  and coagu lopa thy .  While p r o l i n e  and t h r e o n i n e  have 
been r e p o r t e d  t o  be  e l e v a t e d  i n  a d u l t s ,  t h i s  was n o t  t r u e  f o r  
t h e s e  c h i l d r e n .  T a u r i n e  l e v e l s  were a l s o  normal.  We conc lude  
t h a t  t h e r e  is  j u s t i f i c a t i o n  f o r  u s e  o f  BCAA e n r i c h e d ,  AAA and 
Met d e p l e t e d  f o r m u l a t i o n s  i n  c h i l d r e n  w i t h  EBA i n  t h e  a b s e n c e  o f  
HE, b u t  t h a t  because  o f  i n d i v i d u a l  v a r i a t i o n  i n  d i s e a s e - r e l a t e d  
d i s o r d e r s  o f  amino a c i d  metabo l i sm such  t h e r a p y  r e q u i r e s  c l o s e  
m o n i t o r i n g  o f  t h e  amino a c i d  p r o f i l e  i n  t h e s e  p a t i e n t s .  

university of Houston, Dept. of Mech. Eng. , ~ o & t o n ,  TX. 
An acoustic plethymcgraph tha t  measures body volm has been 

developed for  body c a p s i t i o n  studies on p r a t u r e  infants. I t  
is based on the principle tha t  the resonance frequency of a 
Helmholtz resonator depends, i n  part ,  on the v o l w  of the reso- 
nator chamber. Thus, when an object is placed inside the chamber, 
the resonance frequency changes i n  proportion to  the v o l w  of 
the object. The prototype system consists of a 20 x 20 x 45 an 
plexiglass chamber with a hinged front  for  access. A loudspeaker, 
driven by a variable frequency tone generator, is aimed a t  a 
7.5 an d i m t e r  opening i n  the top surface of the chamber. The 
frequency of this tone is monitored by a frequency counter. The 
resonance frequency corresponds to the frequency a t  which the 
sound level  inside the chamber, as  detected by a microphone i n  
the chamber, reaches a &urn. Chamber temperature was min ta im 
ed a t  3 5 ' ~  and the sound pressure level  belm 7 5  dBa. The device 
was calibrated by measurement of change i n  resonance frequency 
when known volms were placed i n  the chamber. The v o l m s  of a 
n- of inanimate objects of unknown v o l m  were measured,first 
by the acoustic technique, then by water displacement. The two 
methods differed by less than 2% for volws between 250 and 1500 
ml. Eight anesthetized minipigs were measured acoustically, and 
a f t e r  sacr i f ice ,  measured by water displacement. The two measure- 
ments differed by less than 5%. When the sacrificed pigs were 
measured acoustically, the acoustic and water displacement 
treasures differed by less -than 1%. 
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