
CYTOPLASPIIC F.ECEPTORS FOR GLUCOCORTICOIDS I N  INTESTINE OF 
SUCKLING RATS. Susan J. Renning, P h i l l i p  L. Ba l l a rd ,  and 
Norman ~ r e t c h m e r r t r  n. S t a n f o r d f i r i n .  C t r . ,  
S t an fo rd ,  and Univ. of C a l i f o r n i a ,  r a n  Francisco,  C a l i f o r n i a  

Previous  s t u d i e s  have shown t h a t ,  i n  t h e  i n t a c t  animal.  
admin i s t r a t i on  of g lucoco r t i co id  hormones can precociously  
s imu la t e  t h e  va r ious  enzymic and morphological changes t h a t  
normally occur  i n  t h e  r a t  i n t e s t i n e  a t  weaning. I n  o rde r  t o  
determine i f  t h e s e  hormones a c t  d i r e c t l y  on i n t e s t i n a l  c e l l s ,  
a  s ea rch  was made f o r  cytoplasmic  r ecep to r  p r o t e i n s  which a r e  
c h a r a c t e r i s t i c  of t a r g e t  t i s s u e s .  When incuba t ions  were 
a t tempted a t  40 u s ing  'H-dexamethasone (40 nM) and i n t e s t i n a l  
c y t o s o l  from 18-day-old r a t s ,  s p e c i f i c  b inding was observed 
bu t  was uns t ab l e ,  be ing maximal a f t e r  1-2 hours  then d e c l i n i n g  
r ap id ly .  This  problem was overcone t y  u s ing  i n t e s t i n a l  r i n g s  
r a t h e r  than i s o l a t e d  cy toso l ;  under t h e s e  cond i t i ons  i t  was 
shotm t h a t  t h e  s p e c i f i c  b inding component is  s a t u r a b l e  and has  
an  apparent  d i s s o c i a t i o n  cons t an t  of 9 .3  + 2.6 nM and a  con- 
c e n t r a t i o n  of 0.24 f 0 .01  pmoleslmg p r o t e i n  i n  both  jejunum 
and ileum. I n  a  developmental s t udy ,  t h e  concen t r a t i on  of 
b inding s i t e s  was found t o  d e c l i n e  g radua l ly ;  from 0.31 f 0.06 
pmoleslmg p r o t e i n  a t  5  days t o  0.14 ? 0.02 pmoleslng p r o t e i n  
i n  a d u l t s .  The presence  of t h e s e  cytoplasmic  r ecep to r s  dur ing 
t h e  suck l ing  pe r iod  is  taken a s  evidence  t h a t  ~ l u c o c o r t i c o i d ~  
do a c t  d i r e c t l y  on t h e  i n t e s t i n e ;  b u t ,  s i n c e  t h e r e  is no 
dramat ic  change i n  t h e i r  concen t r a t i on  w i th  age ,  i t  i s  
u n l i k e l y  t h a t  they p l ay  a  primary r o l e  i n  t h e  r e g u l a t i o n  of 
responsiveness  of i n t e s t i n a l  t i s s u e  t o  t h e s e  hormones. 

GASTROESOPHAGEAL MANOMETRY I N  CHILDREN WITH GASTROESOPHAGEAL 
REFLUX. John J .  Herbst and Dale G. Johnson. Departments of 
P e d i a t r i c s  and Surgery ,  Univ. of Utah Col. of Med., S a l t  Lake 
C i ty ,  Utah. 

Gastroesophageal r e f l u x  (GE r e f l u x )  i s  f r equen t ly  a  s e r i o u s  
d i s o r d e r  i n  ch i ld r en .  Esophageal m o t i l i t y  and pH (EMpH) s t u -  
d i e s  were performed on 52 c h i l d r e n  who were not  improving a f -  
t e r  a t  l e a s t  2  weeks of i n t ens ive  medical t rea tment  04 GE re-  
f l ux .  Pos tope ra t i ve  s t u d i e s  were a l s o  obtained on the 32 pa- 
t i e n t s  who even tua l ly  had Surgery f o r  r e f l u x .  An esophageal 
h i a t a l  he rn i a  was demonstrated i n  41 of the  p a t i e n t s .  I n  9 ,  
GE r e f l u x  was not demonstrated dur ing the  i n i t i a l  radiographic  
examination. S i g n i f i c a n t  congen i t a l  abno rma l i t i e s  were ident-  
i f i e d  i n  11 c h i l d r e n  opera ted  upon f o r  GE r e f lux .  Although 
the re  i s  a  decreased p re s su re  i n  the  esophageal high p re s su re  
zone (HPZ) i n  the a d u l t  wi th  GE r e f l u x ,  HPZ p re s su re s  were 
normal f o r  age i n  our p a t i e n t s .  HPZ p re s su re s  d id  not  incre-  
a s e  a f t e r  surgery .  The mean change i n  p a t i e n t s  wi th  good r e -  
s u l t s  was +1.2 mm Hg, and +0.3 mm Mg i n  p a t i e n t s  wi th  f a i r  
r e s u l t s  ( r e f l u x  only  du r ing  EMpH s t u d i e s )  o r  poor r e s u l t s  ( r r -  
t u r n  of symptoms). Successful  s u r g i c a l  r e p a i r  of GE r e f l u x  
i n  a d u l t s  has been a s soc i a t ed  w i th  an  increased HPZ pressure .  
EMpH s t u d i e s  a r e  more s e n s i t i v e  than roentgenography i n  detec-  
t i n g  r e f l u x  i n  ch i ld r en .  GE r e f l u x  i n  the ch i ld  d i f f e r s  from 
the  a d u l t  i n  t h a t  t he re  i s  a  high incidence  of congen i t a l  ab- 
n o r m a l i t i e s ,  HPZ p re s su re s  a r e  not  depressed,  and a  r i s e  i n  
HPZ p re s su re  i s  not c o r r e l a t e d  w i th  a  succes s fu l  s u r g i c a l  re-  
p a i r .  

ENZYME REPLACEMENT THERAPY:DIRECTING EXOLENOUS ENZYME TO THE 

--- 
i a t r i c s  and Biology. Bal t imore ,  Maryland. 

Mammalian l i v e r  pos se s se s  s i t e s ,  no t  shared by o t h e r  o r -  
gans, which bind s e v e r a l  g lycop ro t e in s  whose t e rmina l  suga r s  
a r e  ga l ac to se .  Such p r o t e i n s  a r e  t aken  up rapidly--and a l -  
most exclusively--by t h e  l i v e r  fo l lowing in t ravenous  adminis- 
t r a t i o n  (Morel l ,  e t  a l .  J. Biol.  Chem. 246:1461, 1971) .  we 
determined whether t h e  coupl ing of  p-aminophenyl-thio- d e r i -  
v a t i v e s  of e i t h e r  g a l a c t o s e  o r  g lucose  t o  p u r i f i e d  Aspergi- 
l l u s  amylase could  i n c r e a s e  b inding of t h e  enzyme t o  l i v e r  
i n  v i t r o  and i n  v ivo.  The enzymes t o  which suga r  was coupled - 
(gal-amylase o r  glu-amylase) had 60% of t h e  enzyme a c t i v i t y  
of t h e  unmodified amylase. Employing t h e  assay of Van Lenten 
and Ashwell (J. Biol .  Chem. 247:4633, 1972) t h e  g r e a t e s t  a f -  
f i n i t y  f o r  t h e  b ind ing  s i t e  on l i v e r  c e l l  membrane was ob- 
s e rved  wi th  gal-amylase; over  50 t imes  a s  much glu-amylase 
was r equ i r ed  f o r  comparable b inding.  Unmodified amylase d i d  
n o t  b ind even when 105 t imes  a s  much was used Mice were in- 
j e c t ed  i n t r avenous ly  w i th  e i t h e r  unmodified 1251-amylase, 
1251-gal-amylase o r  125~-qlu-amylase and s a c r i f i c e d  5-15 min- 
u t e s  l a t e r .  The p ropo r t i on  of  r a d i o a c t i v i t y  found i n  whole li- 
v e r  was h i g h e s t  f o r  gal-amylase, i n t e rmed ia t e  f o r  qlu-amylase 
and l e a s t  f o r  unmodified amylase. It remains t o  be determined 
whether t h e  r a p i d  uptake  of  gal-amylase is a s s o c i a t e d  wi th  d i -  
minished inunu.ie response  and t o  what e x t e n t  i t s  enzyme a c t i -  
v i t y  p e r s i s t s  i n  t h e  l i v e r .  

PAT AII5OKPTIOX IN VI:ilY [,OM IiIlTl'li i\Ia:I(;III' (VLBW) INFANTS. Lome 
Katz, IKicl~ard l!amilton, Iles. I n s t .  , tlosp. f o r  Sick  ( : !~i ldrcn,  
IOept. of Pcd., Univ. of Toronto ,  Toronto, Canada. 

We s tud i ed  15 i n c a n t s ,  b i r t h  weight l c s s  t i ~ a n  1:00 grams, 
dur ing t h ~ . i r  i i r s t  2 n o n t i ~ s  of l i c e .  i . '~,cal i a t  cxc rc t i on  (/. o r  
i n t ake )  was 20.1 -1 b.3 (m ? sd)  a t  a!;e 10-14 days and 26.4 ? 
8.0 a t  3 i!cc,ks. In  10 i ncan t s  nac givcn ca lc ium supplvments,  
f a t  cxcrc.t ion a t  6-8 wecks dciclincd s i q n i i i c a n t l y  (p .01) t o  
11.6 i 5.0. In  5 i n i a n t s  givcn o r a l  (;a supplcmrnts (147 mg Ca/ 
K::/day), beginning a t  agr  ' weeks, i - a ~  cxc rc t i on  a t  6 -8  weeks 
was 20.9 -1 7.0, j i r i ,a tcr  (p . .05) than i n  nonsupplemcntcd i n -  
f an t s .  At age 2 vccks mran maximal pos tp rand ia l  i n t r a lumina l  
t o t a l  b i l e  s a l t  concentration mcasui-ed by TLC was 1.5 d L ;  
6/10 1\7cr? bc.lo;i thts c r i t i c a l  l , l i c ~ , l l a r  concen t r a t i on  (CMC). 
'l 'l~erc ircrc no f r c c  b i l i -  s a l t s  (LpI!S) and minimal amounts of 
g lyc ine  conjugntcs .  At 2  montiis tile b i l e  s a l t  concen t r a t i ons  
<.!ere i n c r ~ ~ n s < , d ;  8/10 ,-ferc above, tltc C:IC. Thcrc wcrc no L'DS 
and incrcasvd g lyc ine  conjugates .  Therc, was a  s i g n i i i c a n t  
(1) - .GI) c o r r e l a t i o n  hetwccn in t r a lumina l  b i l e  s a l t  concentra-  
t i o n  and i c c a l  [ a t  exc re t i on  (r=-.67).  Mc,an l i p a s e  ac t i v iLy  
G:?l/ml/min) i n  posLprandia1 duodcnal j u i cc  was 9.3 a t  2  weeks 
and 26.3 a t  2  months, but sincc, monoglyccridus, d ig lyce r ides  
were i d c n t i r i c d  c o n s i s t e n t l y  i n  duodcnal con t en t s  some e fEec t -  
i v e  l i p o l y s i s  (:as occuring. idr conclude t l ~ a t  mild Tat malab- 
s o r p t i o n  i n  VLlill i n f a n t s  a t  2-3 becks of age ,  which can he 
a t t r i ouLcd  i n  p a r t  t o  d r i i c i c n t  i n t r a lumina l  b i l e  s a l t  concen- 
t r a t i o n s ,  improvrs t o  approach a d u l t  c a p a c i t y  by age 2  months. 
Oral  Ca supplements impair I - a ~  absorpt ion i n  t he se  i n i a n t s .  

MODULAR FORMULA FOR WEANING INFANTS,FROM TOTAL PARENTERAL 
NUTRITION (TPN). N.J. K l i sh ,  J .T.  Rodriguez, E. P o t t s ,  
G .  Ferry ,  and B.L. Nichols.  Sec t i on  of N u t r i t i o n  and 
Gast roenterology,  Department of P e d i a t r i c s ,  Baylor Col lege  of 
Sed i c ine ,  Houston, Texas 77025. 

Frequent ly ,  i n f a n t s  w i th  chronic  d i a r r h e a  and f a i l u r e  t o  
t h r i v e  r e q u i r e  TPN t o  overcome the  i n t e s t i n a l  abso rp t ive  
d e f e c t .  Weaning from TPN without  exace rba t ion  of d i a r r h e a  is 
d i f f i c u l t .  lde have developed a  formula which can be  
s t r u c t u r e d  t o  chal lenge t h e  i n t e s t i n e  s e q u e n t i a l l y  wi th  t h e  
va r ious  n u t r i e n t  modules and concen t r a t i ons .  The Core 
formula is  composed of whole ca se in  and mine ra l s  c a l c u l a t e d  
t o  d e l i v e r  adequate  e l e c t r o l y t e s  when used i n  a  concen t r a t i on  
cf 3 gms % pro t e in .  To t h i s  p r o t e i n  Core, f a t s  and suga r s  
can be added a s  needed and t o l e r a t e d  by t he  p a t i e n t .  When 
weaning from TPN, modules a r e  added i n  1 gm % increments 
every  12 h r s .  s t a r t i n g  wi th  p r o t e i n ,  f a t  and then carbo- 
hydrate .  Khen the  composition equals  3  gm % Core mix, 3.5 
gm % f a t  and 6  gm % carbohydrate  and t h i s  is  t o l e r a t e d  f o r  
1 week, t h e  p a t i e n t  i s  switched t o  a  p r o p r i e t a r y  formula 
which most c l o s e l y  matches. I f  a  concen t r a t i on  is reached 
t h a t  causes  d i a r r h e a ,  i t  i s  maintained o r  s l i g h t l y  reduced 
u n t i l  i n t e s t i n a l  t o l e r ance  developes. I n  t he  p a s t  t h r e e  
yea r s ,  more than 75 p a t i e n t s  have been weaned t o  o r a l  feed-  
ings  i n  t h i s  manner w i th  no d i f f i c u l t y .  G!ork supported by: 
Ross Laboratory ,  David Underwood T r u s t ,  USP:! RR-00188, and 
AY-05721-01. 

MORPHGLOGIC BASIS FOR GLUCOSE MALABSORPTION I N  INFANTS WITH 
ACQUIRED MONOSACCHARIDE IWTOLERANCE (AMI). U.J. K l i sh ,  J.T. 
Rodriguez, P.  Snr iano,  T.L. Huang, G .  Fe r ry ,  and R.L. Nichols 
Sec t ion  of V u t r i t i o n  and Gast roenterology,  Baylor Col.  of 
Med., Houston, Texas 77025. 

I n f a n t s  witt:  AvI have chronic  a c i d i c  d i a r r h e a  secondary t o  
malabsorption of a l l  carhohydrates  r e s u l t i n g  i n  profound mal- 
n u t r i t i o n .  Four p a t i e n t s  wi th  k.XF were s tud i ed  by an i n t e s t -  
i n a l  pe r fu s ion  technique.  A  t r i p l e  lumen tube  w i th  a  
P e d i e t r i c  Crosbp capsule  a t  t h e  t i p  was in t roduced i n t o  t he  
jejunum. A  10% glucose  s o l u t i o n  was infused through a  proxi- 
r .al  s i t e  3C cm from t h e  c o l l e c t i n g  po in t .  172 polyethylene  
g lyco l  was added 2 s  a  non-absorbable marker.  Samples were 
obtained every 15 minutes and glucose  abso rp t ion  r a t e  was 
ca l cu l a t ed .  Af t e r  t he  per tus ion,  2 j e j u n a l  b iopsy vas  
obtained For h i s to logy  and d i s accha r idase  a s say .  

Glucose a b s o r r t i o n  increased from P.2 t o  17.3  mglmin a f t e r  
1 ron th  r e h a b i l i t a t i o n .  V i l l ous  l eng th  increased w i th  re-  
covery. Lactase ,  suc rose  and mal tose  enzymes remained low. 

A  l i n e a r  r e l a t i o n s h i p  e x i s t s  between glucose  abso rp t ion  
and v i l l o u s  length .  This  i l r p l i c s  t h a t  impaired glucose  
ahso rp t ion  i s  r e l a t e d  t o  decreased rrucosal s u r f a c e  a r e a .  
I.!ork supported by: Ross Lahoratory ,  David Underwood T r u s t ,  
NASA Contract  OC059, USI'H RQ-00188 and hV-05721-01. 
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