
ESOPHAGEAL LENGTHS IN CHILDREN CORRELATE WITH HEIGHT: 
474 lrPPLIcATIoN To THE TuTTLE TEST WITHOUT PRIOR EsopHA- 

EAL MANOMETRY: Cory T. Strobe1 and W i l  1 iam J. Byme. 
( S ~ o n .  bv Marvin E. Ament) , UCLA S c h ~ ~ e d i c ~ p a r t m e n t  I 
of' ped ia t r i cs ,  Los Angeles, Ca l i f o rn ia .  

The T u t t l e  t e s t  i n  adu l t s  i s  h i g h l y  sens i t i ve  i n  detect ing 
gastroesophageal r e f l u x  (GER). A mod i f i ca t ion  o f  t h i s  t e s t  as 
appl ied t o  ch i l d ren  has been described.* To f a c i l i t a t e  a more 
widespread app l i ca t ion  o f  t h i s  t e s t  i n  i d e n t i f y i n g  GER, we under- 
took a two p a r t  study. I n i t i a l l y ,  119 ch i ldren,  ages 3 weeks t o  
235 months, had esophageal l eng th  (EL) measured a t  manometric 
s tud ies.  EL was def ined as the d is tance i n  cm from the l i p s  o r  
the  nares t o  the pressure inve rs ion  p o i n t  o f  the lower esophageal 
sphincter  (LES). Cor re la t ion  c o e f f i c i e n t s  w i t h  body height  (HT) 
i n  cm were 0.967 and 0.926 f o r  respect ive o r a l  and nares deter-  
minations, w i t h  regression equations o f  EL=6.7+0.226(HT) and EL= 
5+0.252(HT). T t e s t  gave 95% w i t h i n  t3.1 cm ( o r a l )  o r  +4.1 cm 
(nares). Subsequently. 20 pat ients ,  ages 1 t o  180 months. had 
manometrics and T u t t l e  tes ts .  The pH probe was placed a t  87% of 
EL - 3.1 o r  4.1 cm, as appropriate. I n  a l l  cases, t h i s  placement 
f o r  the  T u t t l e  t e s t  was h igher  above the LES than the usual 
procedure.* 8 pa t ien ts  had a p o s i t i v e  t e s t  f o r  GER using t h i s  
nethod. I n  the remaining 12 w i t h  a negat ive study, repeat ing 
the t e s t  by the usual technique* reconfirmed a negative study 
i n  a l l  12. This data confirms a h i g h l y  s i g n i f i c a n t  c o r r e l a t i o n  
between EL and HT and substant ia tes the f e a s i b i l i t y  o f  document- 
i n g  GER by T u t t l e  t e s t  w i thou t  p r i o r  manometry. 
'Euler, AR and Ament, ME: Ped ia t r i cs  60:65-68, 1977. 

INTESTINAL UPTAKE OF ANTIGEN: EVI 
WENT WITH INELAMNATION AND GUT A N E K E  
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Walker and Donald Bloch. Massachusetts General 
Hosp i t a l ,  P e d i a t r i c  G a s t r o i n t e s t i n a l  and Nu t r i t i on  Uni t ,  Boston, 
Massachusetts 02114. 

I n  t h i s  s tudy ,  t h e  pathologic  a l t e r a t i o n  of t he  mucosal sur-  
f ace  of t h e  r a t  smal l  i n t e s t i n e  was examined wi th  r e spec t  t o  
t r anspor t  of i n t r a lumina l  an t igen  i n  vivo.  As a  model f o r  in-  
flammation, r a t s  were i n j e c t e d  wi th  Nippostrongylus b r a s i l i e n s i s  
c ryp t  hype rp la s i a  and v i l l o u s  a t rophy were noted i n  gu t  segments 
involved by in fec t ion .  Bovine serum albumin (BSA) adminis tered b  
gavage t o  such animals r e s u l t e d  i n  a  marked inc rease  i n  immunore 
a c t i v e  BSA (a s  measured by the  Ea r r  technique)  i n  serum compared 
t o  c o n t r o l s  over  6 hours .  Following hea l ing  of the  i n t e s t i n a l  
l e s i o n ,  r a t s  were sub jec t ed  t o  mild systemic anaphylaxis  by in-  
travenous admin i s t r a t ion  of worm an t igen .  This t rea tment  led  to  
chan e s  i n  vascu la r  permeabi l i ty  a s  measured by t h e  accumulation 
of 195I-ra t  serum albumin i n  t he  i n t e s t i n a l  wa l l  and s e c r e t i o n s .  
Induct ion of mild sys temic  anaphylaxis  i n  r a t s  previously  fed 
v i t h  BSA, r e s u l t e d  i n  marked enhancement of  BSA uptake suggest in  
t h a t  changes i n  i n t e s t i n a l  permeabi l i ty  occurred.  These s t u d i e s  
jemonstrate t h a t  pathologic  a l t e r a t i o n s  (inflammation and ana- 
phylaxis)  i n  t h e  r a t  i n t e s t i n e  r e s u l t s  i n  measurable i nc reases  i 
t h e  uptake of an t igen  and an t igen  fragments.  Enhanced uptake of 
such an t igens  may be harmful because of t h e i r  i n t r i n s i c  proper- 
t i e s  ( t ox ins ) ,  because of t h e i r  p o t e n t i a l  f o r  forming immune con 
plexes o r  because of t h e i r  p o t e n t i a l  f o r  inducing a  systemic 
immune response.  

HOME PARENTERAL NUTRITION (HPN) IN CHILDREN WITH 
DISEASE PROMOTES GROWTH AND INDUCES CLINICAL 

REMISSIONS: Cory T. Strobel,  W i l l i am J. Byrne. 
J. Nevin Isenberp and ~arv in-E.  Ament. UCLA School o f  Medicine. - -  
Department of Ped ia t r i cs ,  I ~ s ~ ~ n s ;  Ca l i f o rn ia .  

Long term HPN i n  adul ts  may a l t e r  the sever i t y  o f  Crohn's 
disease. To assess such therapy, 16 ch i ldren,  ages 9% t o  19% 
years, received an i n i t i a l  course o f  HPN averaging 140 days. 
Disease extent  was small bowel-1, l a rge  bowel-1 o r  both- 4. 
A11 were symptomatic i n  s p i t e  o f  therapy w i t h  Azulf idinei (14). 
s te ro ids  (11) and/or ~ r e v i o u s  resect ions (6) .  A l l  discontinued 
drugs once HPN was star ted.  One needed subsequent s te ro ids .  
8 a re  i n  remission from 45 t o  508 days a f t e r  one HPN course. 
6 relapsed w i t h i n  140 days o f  the i n i t i a l  course. 3 completed 
a 2nd course averaging 121 days, w i t h  2 re laps ing w i t h i n  90 days 
and 1 i n  remission t o  204 days. Of the 9 i n  remission, on ly  5 
are a t  >5 months. 1, 3 and 2 respec t i ve ly  have completed an 
i n i t i a l ,  2nd and 3rd course o f  HPN. 1 requi red surgery fo r  a 
r e c t a l  f i s s u r e  a f t e r  an i n i t i a l  122 days o f  HPN. A l l  gained 
weight (11% kg average), had marked c l i n i c a l  improvement and re -  
sumed peer group a c t i v i t i e s  wh i le  on HPN. 9 demonstrated "catch 
up" growth and 4 others had appropr ia te he igh t  increases. 
En te r i c  p r o t e i n  loss  was reduced a f t e r  HPN i n  2 o f  7 pa t ien ts .  
Both a re  i n  remission >5 months. Complications included 
catheter  removal (1 per 432 days) f o r  sepsis (2) .  dislodgement 
(2). subcutaneous leak (1 ) , thrombosis (1  ) and l o c a l  i n f e c t i o n  
(1 ) .  HPN can be sa fe l y  used i n  managing ch i l d ren  w i t h  severe 
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DEVELOPMENT OF PANCREATIC SECRETOFZ FUNCTION. 
Steven L. Werlin and Richard J .  Grand, Ch i ld ren ' s  Hos- 
p i t a l  Medical Center,  Boston, MA 02115. 

Morphological maturat ion of rodent  pancreas  and developmental 
i nc reases  i n  enzyme con ten t  a r e  v i r t u a l l y  completed p r e n a t a l l y .  
However, very  l i t t l e  i s  known about  s ec re to ry  func t ion  i n  t h e  
p e r i n a t a l  pe r iod .  Accordingly, p a n c r e a t i c  amylase s e c r e t i o n  was 
s tud ied  i n  v i t r o  u s ing  t i s s u e  fragments suspended i n  cont inuousl> 
gassed Krebs-Ringer b i ca rbona te  s o l u t i o n  and exposed f o r  varying 
pe r iods  of t ime t o  hormones o r  o t h e r  secre tagogues .  Tern f e t a l  
pancreas  was r e f r a c t o r y  t o  a l l  doses  of carbachol  and CCK-PZ 
used(l0-4 and t o  1 0 - 1 1 ~ ) .  By c o n t r a s t ,  amylase s e c r e t i o n  was s i g -  
n i f i c a n t l y  augmented when t i s s u e  was exposed t o  ~ a + +  ionophore 
(A23187, 3  pg/ml) o r  t o  d ibu ty ry l  c y c l i c  AMP (1 mM) ,8-bromocy- 
c l i c  GMP(1 mMl o r  theophy l l ine (3  mM). The l a t t e r  agent  when com- 
bined wi th  e i t h e r  c y c l i c  nuc leo t ide  p o t e n t i a t e d  the  sec re to ry  e f -  
f e c t s .  Nei ther  c a r b a c h o l ( l 0 - 6 ~ )  nor A23187(3 pg/ml) i nc reased  i n -  
t r a c e l l u l a r  l e v e l s  of c y c l i c  GMP i n  f e t a l  pancreas  d e s p i t e  p re -  
sence of t heophy l l ine (3  mM) i n  i ncuba t ion  media. P o s t n a t a l l y  
(days 1 & 8) ,amylase  s e c r e t i o n  i n  response t o  hormones was b r i sk :  
a s  much a s  36% of t h e  t o t a l  amylase con ten t  of t h e  gland being 
r e l eased  i n  60min. By 8 days of age,  both carbachol  and A23187 
produced 2-4 f o l d  i n c r e a s e s  i n  t i s s u e  c y c l i c  GMP l e v e l s  w i th in  5  
min. of exposure. These d a t a  demonstrate t h a t  c e r t a i n  sec re to ry  
mechanisms i n  term f e t a l  r a t  pancreas  a r e  immature and t h a t  ac- 
q u i s i t i o n  of mature funct ion occurs  r ap id ly  a f t e r  b i r t h .  The 
f ind ings  suggest  t h a t  a  c r i t i c a l  p e r i n a t a l  event  i s  r e spons ib l e  
f o r  t h e  r a p i d  and dramat ic  change i n  responsiveness  t o  hormones. 

f  P e d i a t r i c s ,  Madison, Wisconsin. 
Perfus ion of 96 -b i l i rub in  in i so ton ic  bicarbonate  buffered sa 

ine i n t o  hamster small bowel in vivo was performed in order  t o  
l u c i d a t e  t h e  mechanism of t he  d i a r rhea  a s soc ia t ed  with photo- 
herapy. So lu t ions  of b i l i r u b i n .  0.125 t o  0.75mM. produced dose 
ependent s ec re t ion  (negat ive  ne t  f l ux )  of Hz0 and ~ a +  ( t a b l e ) ;  
imi l a r  concen t r a t ions  have been observed in t he  bi l e  of the  Gun 
a t  subjected t o  phototherapy. At O.5mM s i g n i f i c a n t  p ro t e in  loss  
ccurred ( t a b l e )  but t he re  was no biochemical evidence of s i g n i f  
gn t  en t e rocy te  i n ju ry  a s  measured by e f f l u e n t  l o s s  of  DNA, lac-  

s e  and suc ra se  ( t a b l e )  o r  post -perfus ion mucosal a c t i v i t i e s  of 
c t a s e  and suc ra se ,  5.3 + 0 .9  (SD)  vs  5 .6  + 0 .9  ( p >  .05) and 

2  + 3.1 vs  17.1 + 3 . 5  Tp)  .05) uni ts /mg/prote in  r e spec t ive ly .  
s e d a t a  provide evidence t h a t  t h e  d i a r r h e a  a s soc ia t ed  with 

ototherapy i s  t he  r e s u l t  of bowel s ec re t ion  and not t he  mani- 

L 

477 

443 

EFFECTS OF CHOLESTYRAMINE ON SMALL INTESTINAL MUCOSA. 
M . H .  Ulshen & R.J. Grand, Harvard Medical School,  
Ch i ld ren ' s  Hosp. Med. C t r . ,  Boston, Mass. 02115 

Cholestyramine (CH0L)is o f t e n  used success fu l ly  i n  t h e  t r e a t -  
ment of d ive r se  d i a r r h e a l  d i s o r d e r s ,  y e t  i t s  e f f e c t s  on small 
i n t e s t i n a l  mucosa have n o t  been eva lua t ed .  Accordingly, r a t  je- 
junal  and i l e a l  segments were s t u d i e d  be fo re  and a f t e r  3 ,  6  o r  
12 days of t e s t  d i e t  con ta in ing  5% pure  CHOL r e s i n  i n  powdered 
s t anda rd  l a b  chow. Weight g a i n  du r ing  s tudy  was comparable i n  
both  CHOL-fed and c o n t r o l  groups. For j e j u n a l  mucosa, t h e r e  was 
no s i g n i f i c a n t  d i f f e r e n c e  i n  wet weight  o r  t o t a l  DNA con ten t  p e r  
segment, o r  i n  mucosal wet weight o r  t o t a l  p r o t e i n  con ten t  p e r  
mg DNA i n  any d i e t  pe r iod  comparing CHOL-treated animals t o  con- 
t r o l s .  S imi l a r  r e s u l t s  were obta ined f o r  i l e a l  mucosa, excep t ,  
a t  12 days, mucosal wet weight  p e r  segment i nc reased  (p<.05) i n  
t h e  CHOL t r e a t e d  r a t s .  J e j u n a l  d i saccha r idases  (U/gm p r o t e i n )  
ro se  s i g n i f i c a n t l y  a f t e r  12 days of ~ ~ ~ ~ ( s u c r a s e : c o n t r o l  74'10 
v s  CHOL-fed 102f5,  p<.02: l a c t a s e :  c o n t r o l  9.120.8 vs  CHOL-fed 
14.350.7, p<.001). Expressing the  d a t a  a s  s p e c i f i c  a c t i v i t y  p e r  
segment o r  p e r  mg DNA gave s i m i l a r  r e s u l t s .  I l e a l  d i saccha r idases  
d i d  n o t  change s i g n i f i c a n t l y .  Conclusions:CHOL feeding f o r  12 
days does no t  i n f luence  j e juna l  mucosal mass (wet we igh t ) ,  c e l l  
number (DNA con ten t )  o r  c e l l  s i z e  (mg protein/mg D N A ) ,  and has  
~ n l y  a  smal l  e f f e c t  on i l e a l  mucosal mass. J e j u n a l  d i saccha r idase  
con ten t  (U/segment)rises d rama t i ca l ly  a s  does s p e c i f i c  a c t i v i t y  
(U/mg p r o t e i n ,  U/mg DNA)suggesting e i t h e r  a  d i r e c t  mucosal e f f e c t  
3f CHOL o r  an a l t e r a t i o n  o f  t h e  in t r a lumina l  phase s u f f i c i e n t  t o  
change brush border  enzyme k i n e t i c s .  
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