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- ANTIGEN ABSORPTION I S  ENHANCED DURING VIRAL ENTERITIS 679 David J. Ke l jo ,  Kur t  J. Bloch, Margot Bloch, Mimi 
A r r i g h i  and J. Richard Hamilton, D i v i s i o n  Gastroen- 

te ro logy ,  Res. Ins t . ,  Hosp. S i ck  Ch i ld ren,  Dept. Ped ia t r ,  Univ. 
Toronto, Toronto, Ont, Can; Dept. C l i n  Studies, Ont. Vet. Co l l . ,  
Univ., Guelph, Guelph Ontar io,  Can; and C l i n .  Immunol. and 
A l l e r g y  Un i t ,  Med. Service, Mass. Gen. Hosp., Boston. ( ~ p o n :  
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We examined t he  absorp t ion  o f  bovine serum albumin from the  
i n t e s t i n e s  o f  2 week o l d  o i a l e t s  be fore  and du r i nq  t h e  course 
o f  exper imenta l ly  induced ' t r a n s m i s s i b l e  g a s t r o e n t e r i t i s  v i r u s  
i n f e c t i o n .  Blood l e v e l s  o f  immunoreactive bovine serum albumin 
were measured before  and 4 hours a f t e r  adm in i s t r a t i on  o f  1 
gram pe r  k i logram o f  bovine serum albumin th rough a s u r g i c a l l y  
implanted j e j u n a l  ca theter .  The apparent pe rmeab i l i t y  t o  t h e  
albumin was e l eva ted  du r i ng  bo th  t he  e a r l y  i nvas i ve  phase 12 
hours pos t  i n o c u l a t i o n  w i t h  v i r us ,  and t h e  d i a r r h e a l  phase 84 
hours pos t  i nocu la t i on .  I n  some animals, t h e  e l e v a t i o n  pe rs i s t ed  
i n t o  t h e  recovery  phase 336 hours pos t  i nocu la t i on .  The absorbed 
immunoreactive bovine serum albumin moved w i t h  t h e  70,000 
molecu lar  weight f r a c t i o n  on gel  chromatography. Once absorbed, 
t h e  albumin was c leared very  s l ow l y  from the  i n f e c t e d  animals '  
c i r c u l a t i o n ,  w i t h  a h a l f  l i f e  of  8-15 days. We conclude t h a t  
an t i gen  absorp t ion  i s  enhanced du r i ng  v i r a l  e n t e r i t i s .  We 
speculate t h a t  immune responses t o  t h i s  absorbed ant igen might  
serve t o  p ro l ong  t h e  disease s ta te .  

PROSPECTIVE HIGH VS LOW CALCIUM AND PHOSPHORUS WITH FIXED 

682 LOW 
VITAMIN D CONTENT IN PARENTERAL NUTRITION (PN) IN 

INFANCY. Winston W.K. Koo, Reginald C. Tsang, Jean 
Steichen, Michael ~ a r r e l l , J o h n y ,  Paul Succop. U .C. 

V i t  D 50 t o  1000 IU/d i n  PN has been suqqested f o r  in fan ts  but 
prospective studies are lacking. Effects o f  i i g h  o r  low Ca and P on 
Ca metabolism have not been examined. We hypothesized tha t  high Ca 
and P wi th  low v i t  D i n  PN resu l ts  i n  normal Ca, P and v i t  D metabo- 
l i sm i n  infants.  12 wt appropriate f o r  gestation in fan ts  (3M,9F; 
llW,lB); 32-41 wks; 1780-36309 a t  b i r t h  w i th  surgical  indicat ions f o r  
PN received f i xed ' low' 25 IU v i t  0 /dl  and were randmized t o  e i ther  
high Ca 60mg and P 46.5mg/dl, o r  1 4  Ca 2Ding and P 15.5mgIdl content. 
Measures were made a t  s tar t ,  10d, 3wks and 6wks. There were no d i f -  
ferences i n  serum Ca, Mg, P, a lka l ine  phosphatase, parathyroid hor- 
mone, calc i tonin,  and values were normal. Mean serum 25 hydroxyvit D 
(250H0, pro te in  binding) was 16-39 f o r  high and 15-31nglml f o r  low 
Ca,P grp. Mean serum 1,25 dihydroxyvitamin D (1,25(OH) 0, HPLC- 
-binding) and tubular reabsorption P (TRP) i n  high Ca,P grp$ere sta- 
b l e  72-47pg/ml, and, 88-80% resp; values i n  low Ca,P grp were higher 
78-127pg/ml and 75-99% (p<0.05 covariance, high v low). Urine Ca and 
MgICreatinine were not d i f f e ren t  between grps. 5 infants on PN f o r  
71-175d with same v i t  and low Ca,P had nonnal 250HD wi th  high TRP and 
1,25(OH) 0. Thus, PN wi th  1 )  low 25IU v i t  D/dl maintains normal serum 
250HD fo? up t o  b o s  2) high Ca,P s im i l a r  t o  t h a t  absorbed from hunan 
mi lk  resul ts i n  stable serum 1,25(OH) D and TRP. We speculate tha t  
low Ca, P intake resul ts i n  adaptive qncrease i n  1,25(0H) D and TRP 
re f lec t ing  i nsu f f i c i en t  Ca and P intake; and high Ca and P nkY benef i t  
bone mineral izat ion i n  long term PN. 
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When i n t e s t i n a l  abso rp t i ve  f unc t i on  i s  l i m i t e d .  i t  mav be Radiographic bone dgoineral i zation (BD), r i cke ts  (R) and fractures 

poss ib l e  t o  enhance CHO absorp t ion  by combining CHOS hav>ng d i f -  (F) have been noted anecdotally i n  VLBW in fants  but there i s  no pro- 
f e ren t  d i ges t i ve -abso rp t i ve  pathways. Employing s i n g l e  pass per -  spective study o f  the course and outcme o f  the  skeletal  pathology. 
fus ion  s tud ies  i n  p a r t i a l l y  a t r oph i c  amylase-free canine j e j u n a l  We hypothesized tha t  BD, R and F are frequent i n  VLBW infants, but the  
Th i r y -Ve l l a  f i s t u l a e  we found t h a t  absorp t ion  o f  glucose((;), su- lesions are s e l f  resolving w i th  time. X-rays from 60 VLBW ( b i r t h  w t  
crose(S),  and long cha in  glucose polymers (LCGP) was sa tu rab le  (1500g) infants were taken prospectively. B i r t h  wts were 580-15009, 
w i t h  i n f u s i o n  conc. of  882, 378, and 347 mg/dl r espec t i ve l y .  Ab- gestation 24-34wks; 328, 28W; 54 AGA and 6 SGA. Single view x-rays 
so rp t i on  of S and LCGP was a d d i t i v e  even from so lu t i ons  conta in-  were taken o f  both forearms a t  3, 6, 9 and 12ms. Other x-ravs taken 
i n g  900 mg/dl o f  each sugar (S=159+16, LCGP=70+6, mixtur&235+22 
vqms/cm/min.). V i r t u a l l y  no G was found i n  the  f i s t u l a  e f f l u e n t s  
(<0.1 mglml).  Adding 900 mg S t o  900 mg LCGO d i d  r o t  improve CHO 
absorp t ion  beyond values f o r  900 mg/dl o f  G i n f used  a lone (378516 
ugms/cm/min.). Add i t i on  o f  t he  V conc. (400 mg/dl)  o f  LCGP t o  
the  V conc. o f  G (900 mg/dl)  'EBilses mutual i n h i b i t i o n  o f  t he  
absor$$?on o f  bo th  (G, 346t23 vs. 232+25; LCGP, 6358 vs. 28; 
p< .001). A d d i t i v e  absorp t ion  occurs w i t h  a d d i t i o n  of 400 mg/dl 
LCGP t o  500 mg/dl o f  G (LCGP=56+8, G=152t8, mixture=208+10). Con- 
c l us i ons :  1)For G polymers and S, hyd ro l ys i s ,  n o t  absorp t ion  of 
the  r e s u l t a n t  monosaccharides, i s  r a t e  l i m i t i n g  f o r  j e j u n a l  as- 
s i m i l a t i o n .  2)G and LCGP e i t h e r  i n t e r a c t  i n  the  g lycoca lyx  o r  
compete f o r  absorp t ive  pathways. 3 ) s  does n o t  compete w i t h  LCGP 
f o r  absorp t ion .  Specu la t ion :  I n  f o rmu la t i ng  en te ra l  feedings o r  
r ehyd ra t i on  so lu t i ons  mix tures  o f  S and LCGP may enhance absorp- 
t i o n ,  b u t  a d d i t i o n  o f  LCGP t o  G may be de le te r i ous .  

INHIBITION OF MALTOPENTAOSE (MP) ABSORPTION BY MEDIUM 

f 681 AND LONG CHAIN ELEMENTS IN CORN STARCH HYDROLYSATE 
(CSH) . Benny Kerzner,Howard R. Sloan,Anton A i laboun i  , 

Constance Secke1,Gary Birken,H. J u h l i n g  McClung. Ohio S ta te  Univ.  
Col lege o f  Medicine,Dept. Peds. ,Columbus,OH. 

To de f i ne  opt imal  carbohydrates f o r  i n f a n t s  w i t h  l i m i t e d  pan- 
c r e a t i c  and i n t e s t i n a l  ~ l c o s a l  f u n c t i o n  we synthesized and eva lu-  
a ted t he  absorp t ion  o f  C-MP - a glucose ol igomer i d e a l l y  s u i t e d  
t o  glucoamylase a c t i v i t y .  Representat ive medium (degree o f  po l y -  
me r i za t i on ,  DP, 4-9) and l ong  cha in  (DPt75) polymers were i sn -  
l a t e d  from a CSH. Usina p a r t i a l l y  a t roph ic ,  panc rea t i c  amylase- 
f ree, canine, j e j u n a l ,  Th i r y -Ve l l a  f i s t u l a e ,  absorp t ion  o f  OP 5 
was measured: alone, i n  t he  presence o f  90, 180, 270, 360 and 450 
mg/dl o f  DP 4-8, w i t h  s i m i l a r  concent ra t ions  o f  OPk75 and w i t h  
450 mg/dl of  sucrose. Results:  Absorp t ion  o f  DP 4-8 was g rea te r  
than sucrose which exceedsDP575. Al though a t  450 mg/dl t he re  was 
equ i va len t  i n h i b i t i o n  o f  OP 5 absorp t ion  by DP 4-8 (46%) and 
DPt75 (45%), a t  90 mg/dl, i n h i b i t i o n  by DP 4-8 was s i g n i f i c a n t l y  
l ess  than by OP 75 (10 vs. 27%, p<.01). Sucrose d i d  n o t  i n h i b i t  
DP 5 absorp t ion  (p<.001). Conclusions: 1)Al though a s s i m i l a t i o n  o f  
glucose polymers i s  l ess  e f f i c i e n t  than sho r t e r  ol igomers, bo th  
i n h i b i t  DP 5 abso rp t i on . ' 2 )A t  low concent ra t ions  t he  g rea te r  i n -  
h i b i t i o n  by DPt75 probab ly  r e f l e c t s  a p ro t r ac ted  a f f i n i t y  f o r  t he  
glucoamylase enzyme. 3)Sucrose does not compete for oliqomer as- 
s i m i l a t i o n .  Specu la t ion :  These r e s u l t s  suggest t h a t  s u b i t i t u t i o n  
o f  sucrose f o r  a p o r t i o n  o f  t he  polymers i n  a CSH, e s p e c i a l l y  t he  
long cha in  elements, w i l l  improve carbohydrate absorp t ion .  

f o r  c l i n i c a l  reasons also were reviewed. BD, R and F were determined 
using standard c r i t e r i a .  'Mi ld '  BD was regarded as normal. From 40 
infants who completed the study BD occurred i n  22.5%, R i n  17.51, F i n  
20%. BD was noted i n  a l l  infants with R o r  F. A l l  infants w i th  R had F 
but only one in fant  had F without R. A l l  abnormal x-rays were noted by 
6mos, 75% by 3mos and one in fant  by 7wks. F occurred predminant ly i n  
extremities (8 radius and/or ulna, 3 humerus, 3 femur), 5 r ibs;  un- 
usual s i tes  included 1 scapula; 5 had mul t ip le  F. Pr io r  t o  radiograph- 
i c  changes, 60% received parenteral n u t r i t i o n  (calcium 20mg, phospho- 
rus 15.5mg/dl, v i t  D 2OIU/kg/d); 70% received own mother's mi lk o r  
standard 20kcal/oz f h u l a ;  30% received high calcium and phosphorus 
formulas i n  varying quant i t ies.  By 9mos a l l  F and R healed regardless 
o f  mode o f  therapy o r  d ie t .  By 12mos, 1 i n fan t  only s t i l l  had BD. We 
conclude 1 )  BD, R and F are present i n  1 i n  5 o f  VLBW infants;  2) in -  
fants with r icke ts  are l i k e l y  t o  have fractures; 3) i f  one f rac ture  i s  
noted other f ractures are l i k e l y .  Unt i l  de f i n i t i ve  preventive measures 
become available, we suggest care be taken during physical manipula- 
t i o n  o f  these infants.  

PANCREATIC FLUID SECRETION I N  CYSTIC FIBROSIS (CF). 684 H.Kopelman, M.Corey, K.Gaskin, P.Durie, and G. 
Forstner.Hospita1 f o r  S i ck  Ch i ld ren,  GI Div., Dept. 

Ped. and Kinsmen CF Res. Center, Toronto. (Sponsored by O r .  K. 
N.Orumnond, Montreal Ch i l d ren ' s  Hosp i t a l ,  Oept. Ped., Montreal  ) .  

The cause o f  exocr ine  duct  obs t ruc t i on  i n  CF i s  unce r t a i n .  To 
eva luate  the  r o l e  o f  impa i red f l u i d  sec re t i on  i n  t he  pathogenesis 
o f  panc rea t i c  duc t  obs t ruc t i on ,  we examined the  r e l a t i o n  o f  f l u i d  
sec re t i on  t o  p r o t e i n  ou tpu t  i n  CF and i n  c o n t r o l  p t s .  w i t h  equ iv -  
a l e n t  panc rea t i c  f u n c t i o n  ( t r y p s i n  ou tpu t ) .  A q u a n t i t a t i v e  mark- 
e r  pe r f us i on  technique was used f o r  c o l l e c t i o n  o f  duodenal con- 
t en t s  du r i ng  panc rea t i c  s t i m u l a t i o n  w i t h  s e c r e t i n  and CCK. 

Water sec re t i on  i n  55 CF p t s .  (3.15t: 2.58 ml /kg /hr )  was l ess  
than i n  57 non-CF con t ro l s  ( 1 0 . 4 8 i  5.23 ml/kg/hr,  pc0.0001). 
Flow was c o r r e l a t e d  w i t h  t r y p s i n  output  i n  CF ( r  = 0.66, p40.0001) 
and non-CF ( r =  0.51, px0.0001) p t s .  By ana lys is  of covar iance, 
the  slopes were i d e n t i c a l  b u t  the  CF ad jus ted mean flow, co r rec t -  
i n g  f o r  t r y p s i n  output ,  was 41% o f  the  non-CF value. Water sec- 
r e t i o n  co r re l a ted  w i t h  HC03 output  i n  CF ( r =  0.77, p40.0001) and 
non-CF ( r =  0.67, px0.0001) p t s .  P ro te i n  ou tpu t  was independent 
o f  f low i n  21 non-CF p t s .  ( r =  0.22, p,0.1) b u t  was r e l a t e d  t o  
HZ0 sec re t i on  ( r -  0.84, p<0.001) i n  28 CF p t s .  By m u l t i p l e  
l i n e a r  regress ion analyses, t he  e f f e c t  o f  f l o w  on p r o t e i n  output  
was independent o f  trypsin. 

Conclusions: 1. Flow i s  d imin ished i n  CF independent o f  panc- 
r e a t i c  ac i na r  impairment. 2. Defec t ive  HC03 output  may account 
f o r  the  de fec t  i n  f l u i d  sec re t i on .  3. P r o t e i n  ou tpu t  i n  CF i s  
dependent on f l ow .  The data  suggest t h a t  impa i red f low i n  CF 
leads t o  p r o t e i n  s t a s i s  w i t h i n  duc ts .  
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