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A breeding c o l w  of piebald lethal mice was established i n  
order to study the natural history of congaital mgacolon in 

this now? d of Hirschspmg's disease and to imrestigate mosal defense 
whanisns and secretory ftmtiorrs i n  entemol i t i s  cmplicating congenital 
megacolon. .fn fxprirrent 1 ,  214 mice were stuiied, 53 of m c h  had congenital 
mgscolon (S /S ). All sl/sl mice died a t  3-ll wks of age showing tw, distkt 
pttam of nurtality. @I% of mice lzcm acutely ill a t  3-4 rdcs of age and 
died f i l e  the rerrairder died a t  9-11 h. lhe f o m r  gmup of mice exhibited 
clinical & histopathological eviderce of s e v m  enterccolitis while the la t ter  

hp m s i v e  aManiral distension & classical mgacolon. In ex-nt 
2, S  /S mice m sacrificed a t  the t h  of acute illress. Significant histo- 
logical & immn&ktccMcal differen:es were seen in the ganglionic colon 
k h e n  pietald mice w i t h  early clinical onset of acute illness & piekdd mice 
with th? classical clinical picture of congenital megacolon. In the f o m ? ~  group 
of mice the rmhr of imnnrcytes i n  lamins pmpria ws significantly bier 
than control mice (&.a), inmmglotulin pxdming cells m equally 
distributed t h w g b u t  the lamina propria & IgA containing cells here the mt 
abundant ce l l  tm i n  the colon. In the la t ter  group of mice, inmmyte 
resp3nses were significantly lw & the distribution of inmmytes mkedly 
different w i t h  the immmglobulin pcdu2ing cells teing lccated only a t  the deep 
layer of lamina propria. W e  there %LS m k e d  depletion of rrutral n u i n  & 
sulplcmcim i n  toth gmup of mice, depletion of rml@mmin W h  is the 
dcrrdnant w i n  of distal colon w rrore severe in pietald mice wit5 the classical 
clinical picture of congenital mrnolon. lhe existerce of hro such ppulatioffi 
each of which r e f l x t s  different clinical f m  of entenxolitis provides an 
exciting mdel for investigation of the cau?es of developrent of enternolitis 
canplicating congenital mgzcolon. 

MECHANISMS OF INTESTINAL IMMUNITY TO ROTAVIRUS ENTER- 
ITIS: CHARACTERISTICS OF PERSISTENT INFECTION I N  

6 1 5 SEVERE COMBINED IMMUNODEFICIENT ( SCID) MICE. 
M. Riepenhoff-Talty, T. Dharakul, I. Uhnoo, P. Chegas, 
H. B a r r e t t  and P.L. Ogra. SUNY a t  Buffa lo ,  Depts. 
Ped ia t .  and Microbial., Ch i ld ren ' s  Hospi ta l ,  Buffa lo ,  

NY and Univ. Hospi ta l ,  Div. I n f e c t .  Dis., Uppsala, Sweden. 
Using ELISA and f l u o r e s c e n t  ant ibody assays ,  we followed shed- 

d ing  and r e p l i c a t i o n  of mouse r o t a v i r u s  (MRV) i n  groups o f  suck- 
l i n g ,  a d u l t ,  and l a c t a t i n g  female SCID, and age matched normal 
( c o n t r o l )  mice. The mice were in fec t ed ,  w i th  o r a l l y  adminis tered 
l i v e  MRV, o r  spontaneously  v i a  i nges t ion  of v i r u s  con ta in ing  
f e c e s  from in fec t ed  pups. Suckl ing normal and SCID mice were 
i n f e c t e d  wi th  MRV wi th  developnent o f  d i s e a s e  i n  a  p r e d i c t a b l e  
manner. However, SCID i n f a n t s  exh ib i t ed  more seve re  d i s e a s e  and 
p e r s i s t e n t  v i r a l  shedding i n  t h e  feces .  Although normal a d u l t  
mice could n o t  be  i n f e c t e d  with t h e  v i r u s ,  SCID a d u l t s  developed 
i n f e c t i o n  i n  about  5-10% of  v i l l o u s  en te rocy te s ,  b u t  w i th  l i t t l e  
o r  no c l i n i c a l  d i sease .  S i g n i f i c a n t l y ,  t hese  animals continued 
t o  shed v i r u s  i n  f eces  i n t e r m i t t e n t l y  4 t o  5 months ( t o  d a t e )  
a f t e r  primary in fec t ion .  No MRY s p e c i f i c  s e c r e t o r y  ant ibody 
a c t i v i t y  was induced i n  t h e  i n t e s t i n e  i n  SCID mice. However, such 
i n f e c t e d  a d u l t s  manifested s i g n i f i c a n t  r e s i s t a n c e  t o  subsequent 
a t t empt s  a t  r e i n f e c t i o n  wi th  h igh  dose  of v i r u s  ( 8 x 1 0 ~  ID50) ad- 
min i s t e r ed  o r a l l y .  The v i r u s  recovered from t h e  SCID mice was 
h igh ly  i n f e c t i o u s  when re- inocula ted i n  s u s c e p t i b l e  suck l ing  an- 
imals.  These d a t a  suggest  t h a t  t h e  v i r u s  and h o s t  may have achie-  
ved a  "s teady s t a t e '  i n  t h e  g u t  i n  immunodeficient animals,  imply- 
i ng  t h a t  f a c t o r s  o t h e r  t han  ro t av i rus - spec i f i c  serum and s e c r e t o r y  
ant ibody o r  T c e l l  func t ion  a r e  important  i n  c o n t r o l l i n g  v i r u s  
r e p l i c a t i o n  i n  t h e  gut .  

TISSUE AMINO ACID RESPONSES TO PARENTERAL NUTRITION. 
AudelioRivera Jr., J a t i n d e r  Bhat ia ,  David K.Rassin .  A6 16 The ~ n i v e r s i t ;  of Texas Medical Branch a t  Galveston, 
Department of P e d i a t r i c s .  

Wehavepreviouslydescr ibed s i g n i f i c a n t  d i f f e rences  
inp la smaaminoac ids ,  b i l e  f l o w a n d b i l i a r y b i l e a c i d  

outputbetweenanimalsinfusedeitherglucoseor glucose+aminoacids. 
Thepresentstudywasundertakentodetermine l i v e r , b i l e  a n d b r a i n  
aminoacid responsestotheinfusionofthesevariousnutrients. 
Adultmale Sprague-Dawleyrats (225-325g)were c a n n u l a t e d v i a t h e  
j u g u l a r v e i n a n d i n f u s e d w i t h e i t h e r  glucose (GLU) orglucose+amino 
a c i d s  (TPN) orwere  chow-fed (CHOW). Af t e r  5 d a y s o f t h e r e s p e c t i v e  
r eg imens ,b i l ewas  co l l ec t ed  f o r 4 h ,  animalswerekilledandbrain 
and l i v e r o b t a i n e d .  TheGLUanimals received 164 (SD 7) kcal /kg/d ,  
whereasTPNanimalsreceived9.4 (0 .5)g  AA and 154 (8)  kcal /kg/d .  
BothGLUandTPNanimals IostweightandCHOWanimals gainedweight .  
In  genera1,thet issueaminoacidpatternswere s i m i l a r  t o t h o s e  
i n  plasma; mostindividualaminoacidsweredifferentamonggroups 
i n  l i v e r  and b i l ewhereas  on ly th reon ine ,  v a l i n e a n d i s o l e u c i n e  
concentrationsweredifferentamongthe groups in  t h e b r a i n .  
essential tonon-essentialaminoacid r a t i o s  (markers of p ro t e in  
n u t r i t i o n a 1 s t a t u s ) w e r e :  0.59, 0.51 and 0 . 3 6 i n t h e p l a s m a s ; 0 . 1 8 ,  
O . l l a n d 0 . 0 9 i n t h e l i v e r s ;  and 0.29, 0.29 and 0 . 2 2 i n t h e b i l e  
of TPN, CHOWandGLUanimals r e spec t ive ly .  Thebranchchainamino 
acidsareactivelyaccumulatedinthe l i v e r  f romtheplasmaand 
thenappea r tobepass ive ly t r anpor t eddownaconcen t ra t iongrad ien t  
i n t o  t h e b i l e .  Thus, t he  aminoacidresponsestothesenutritional 
manipula t ions  i n d i c a t e  t h a t  t i s s u e s  (p r imar i ly  t h e  l i v e r )  may 
be suscep t ib l e  t o  t h e  t roph ic  and tox ic  e f f e c t s  of amino ac ids .  

PATHOGENESIS OF HYPOGLYCEMIA I N  CHILDHOOD DUMPING 
SYNDROME. Sco t t  A. Rivkees, John D. Crawford, 
p e d i a t r i c  Endocrine Uni t ,  Massachusetts General l7 Hospi ta l  and Harvard Medical School, Boston, MA. 

Reports of p e d i a t r i c  p a t i e n t s  wi th  dumping syndrome (DS) a r e  
few and the  mechanisms of d i s tu rbed  glucose  homeostasis have 
not been s tudied.  We evaluated 3  ch i ld ren  p re sen t ing  wi th  
severe  hypoglycemic r eac t ions  secondary t o  DS; P t  1  developed 
DS a f t e r  fundopl icat ion a t  30 mo of age. P t  2  diagnosed a t  4  mo 
of age, had c e n t r a l  hypovent i la t ion,  Hirschsprung's Disease,and 
general ized autonomic dysfunction. Pt  3  was 6  mo o ld  when diag- 
nosed and developed DS from malplacement of a  feeding gast ros-  
tomy tube. Blood glucose  l e v e l s  du r ing  and a f t e r  2-5 meals i n  
each c h i l d  showed hyperglycemia-37597 mg% (m+_SD) 30 min post- 
p rand ia l ly  and hypoglycemia-35s0 mg% >120 min l a t e r .  Swings i n  
glucose  were p ropor t iona l  t o  volume of meals. I n s u l i n  and glu- 
cagon l e v e l s  were followed dur ing a  s i n g l e  meal chal lenge t e s t  
dur ing which glucose  rose  t o  3 5 6 5 9  mg% 30 min pos tp rand ia l ly  
and f e l l  t o  32211 mg% a t  150230 min. Hormonal analyses  
indicated (1) i nappropr i a t e  e a r l y  r e l e a s e  of glucagon(300 pg/ml 
@ 15 min) i n  Pt  1, ( 2 )  exuberant e a r l y  r e l e a s e  of i n s u l i n  (max 
190+15 uU/ml) r e s u l t i n g  i n  r ap id  f a l l  i n  glucose i n  a l l  
patTents ,  (3 )  prolonged c e l l u l a r  g lucose  uptake i n  t h e  absence 
of c i r c u l a t i n g  i n s u l i n  leading t o  hypoglycemia i n  Pt  2, and (4) 
inadequate glucagon response t o  hypoglycemia r e s u l t i n g  i n  
sus t a ined  hypoglycemia i n  P t s  1  and 2. These d a t a  i n d i c a t e  t h a t  
g ros s  d i s tu rbances  of t he  insulin-glucagon a x i s  a t t e n d  
childhood dumuing syndrome. 

EVIDENCE THAT 1,25 DIHYDROXYVITAMIN 0, IS BIOACTIVE 
IN THE FETAL SHEEP INTESTINE. ~ i c h a r d u s  Ross, Mei t 6 18 Chen, Jane F l o r e r  (Spon. by R.C- 
Cincinnat i  Med. Ctr. D e ~ t .  Ped ia t r i c s .  Cincinnat i .  OH 

I n t e s t i n a l  calcium binding p r o t e i n - ( i ~ a ~ ~ )  i s  t h e  
bes t  known molecular express ion o f  t h e  hormone 1.25 

dihydroxyvitamin D (1,25) and i t s  syn thes i s  i n  response t o  1.,25 
requi r e s  t h e  presence of s p e c i f i c  1,25 r ecep to r  macromolecules 
(1,25R). In r a t s ,  t h e  developmental appearance of t h e  1.25R, 
iCaBP and i t s  responsiveness t o  1,25 occur around weaning. To 
t e s t  t h e  hypothesis t h a t  i n  t h e  f e t a l  sheep, where t h e r e  i s  
evidence f o r  a  r o l e  of f e t a l  1,25 i n  mineral metabolism, t h e r e  
would be prenata l  appearance of i n t e s t i n a l  1.25R and iCaBP, we 
i s o l a t e d  c y t o s o l i c  i n t e s t i n a l  1,25R from samples of f e t a l  (F:n=8) 
and maternal (M:n=5) small i n t e s t i n a l  mucosa a t  13Bd of g e s t a t i o n  
(term=145d). 1,25R were cha rac t e r i zed  by sedimentat ion coe f f i -  
c i e n t  (Sed ) ,  Scatchard a n a l y s i s  of s a t u r a t i o n  binding da t a  and 
DNA-cell u lose  a f f i n i t y  chromatography (DNAcell). The following 
r e s u l t s  were obta ined:  . - 

Sed Kd (nM) Nnax (fm/mg pro) DNAcell e l u t i o n  (MKC1) 
F 3 . 5 i j X m i z z  62t6 0.16 
M 3.5 0.233.07 619T213 0.16 
Gel f i l t r a t i o n  of-F and M i n t e s f i n a l  mucosal c y t o s o l s  revealed a  
high a f f i n i t y  calcium binding p ro t e in  i n  t h e  12,000 molecular 
weight region t h a t  demonstrated decreased an ion ic  charge when 
bound t o  calcium (Ca) with t h e  fol lowing e l u t i o n  p r o f i l e  on 
DEAE-A25 chromatography: (-Ca:el u t ion a t  0.2M NaCl / +Ca:el u t i o ~  
i n  void volume). The p u r i f i e d  apoprote in  exh ib i t ed  an  a c i d i c  PI 
of 5.2 on i s o e l e c t r i c  focusing. Conclusion: These da t a  suggest 
t h a t  1,25 i s  b io log ica l ly  a c t i v e  i n  t h e  ovine f e t a l  i n t e s t i n e .  

TOTAL PARENTERAL NUTRITION (TPN) I N  IWFANCY AFFECTS 
AMYLASE AND LIPASE B1IT NM TRYPSIN SECRETION Thomas M. A6 19 -, Ping-Cheung Lee, Emanuel Lehenthal,  SUNY a t  
Ruffa lo ,  In t e rna t iona l  I n s t i t u t e  f o r  In fan t  Nu t r i t i on  
and G a s t r o i n t e s t i n a l  Disease ,  Chi ldren 's  Hosp i t a l ,  
Ruffa lo ,  New York 14222 

During prolonged f a s t i n g ,  t h e  absence of e n t e r i c  s t imu la t ion  
might lead t o  pancreat ic  hypofunction o r  a t rophy.  The a h i l i t y  o f  
t he  pancreas t o  respond t o  exogenous secretagogues following 
f a s t i n g  i n  conjunction with TPN in  infancy i s  not known. In  
add i t i on ,  while severe  degrees of ma lnu t r i t i on  (M) a r e  known to 
adversely  a f f e c t  pancreat ic  s t r u c t u r e  and funct ion (PF), it i s  
unknown whether i n f a n t s  present ing with chronic d i a r rhea  and 
f i r s t  degree M could have a l t e r a t i o n s  i n  PF. The r e s u l t s  o f  
pancreozymin-secretin t e s t s  were analyzed in  the  following 
pa t i en t  groups: 7 i n fan t s  receiving TPN Eor > 6  weeks for  severe  
d i a r rhea  in  asvocia t  ion with sho r t  bowel syndrome o r  i n t r a c t a b l e  
d i a r rhea ;  17 i n f a n t s  exh ib i t i ng  f i r s t  degree M and chronic  
d i a r rhea  and 12 c o n t r o l s  (age matched well nourished i n f a n t s  with 
chronic d i a r rhea ) .  No s i g n i f i c a n t  d i f f e rence  was found among the  
3  groups in  the  volume of f l u i d  co l l ec t ed  following e i t h e r  
cholecystokinin  o r  s e c r e t i n .  The content  and concentra t ion of 
amylase and l i p a s e  were lower i n  those receiving TPN following 
s e c r e t i n  (p<O.O5). Peak s p e c i f i c  a c t i v i t y  and t o t a l  t ryps in  and 
p ro t e in  content  were s i m i l a r  i n  a l l  groups 

The f indings  ind ica t e  t ha t  fas ted in fan t s  r ece iv ing  TPN r e t a i n  
t h e i r  a h i l i t y  t o  respond to  pancreat ic  secretagogueu . However, 
the  enzyme output i s  a f f ec t ed  d i f f e r e n t l y .  Amylase and l i p a s e  
e x h i h i t  an a t tenuated response whereas t ha t  of t ryps in  i s  
maintained. No impairment i n  exocr ine  pancreat ic  s ec re t ion  was 
found i n  i n f a n t s  s u f f e r i n g  mild  14. 
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