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ALTERED BINDING KINETICS OF CXOLERA TOXIN TO 
DEVELOPING RAT MUCOSA Wayne I.Lencer,  Shu-Heh Chu, 

590 W.Allan W a E  Hvd.Med.Sch ., MGH & CHMC, 
Canb.Prog.Ped.G.I., Boston, Ma. 

Chi ldren s u f f e r  a  d i sp ropo r t i ona t e  share  of the  
morbidi ty  a t t r i b u t e d  t o  en t e ro tox igen i c  d i a r r h e a .  

Receptor dens i t y  on c e l l  su r f aces  i s  known t o  e f f e c t  t he  a c t i o n  
of Cholera Toxin (CT). We hypothes ize  t ha t  s t r u c t u r a l  changes 
dur ing development i n  en t e rocy t e  membranes w i l l  modulate t he  
b inding and en t e rocy t e  response  t o  CT. A complete randomized 
block des ign was used t o  compare the  b inding k i n e t i c s  of CT t o  
developing r a t  en t e rocy t e  mic rov i l l u s  membrane (MVM) prepared 
from newborn (NB), two week (2wk), four  week (4wk) and a d u l t  (AD) 
animals .  Enrichments of suc ra se  and l a c t a s e  ranged from 9 t o  22 
f o l d .  Sa tu ra t i on  binding isotherms were genera ted  on twelve 
independent samples (3 b locks)  under cond i t i ons  shown t o  be a t  
s teady s t a t e  and r e v e r s i b l e .  Scatchard  a n a l y s i s  suggested 
p o s i t i v e  coopera t ive  b inding t o  a  s i n g l e  c l a s s  of r ecep to r  and 
tne  isotherms were analyzed us ing  both t he  Hill-Waud and Michael- 
is-Menton func t ion .  The Hill-Waud model expla ined s i g n i f i c a n t l y  
more of :he observed data  (P<.05-.001). Receptor dens i t y  va r i ed  
s i g n i f i c a n t l y  by age (ANOVA F=4.62 P=.013) a s  d id  t h e  "hal f"  
d i s s o c i a t i o n  constant  (K ) (ANOVA model: F=6.28 P=.022 Age: 
F=7.48 ~ = . 0 1 9 ) .  ~ e i t h e r ~ r e c e p t o r  concen t r a t i on  nor membrane 
"pur i ty"  confounded t h e s e  obse rva t ions .  Changes i n  b inding 
a f f i n i t y  (K ) p a r a l l e l e d  changes in K,,. , We conclude t ha t  
r ecep to r  d e z s i t y  and " a f f i n i t y "  change wlth pos tna t a l  age .  We 
specu la t e  t h a t  developmental d i f f e r e n c e s  i n  r ecep to r  dens i t y  and 
binding a f f i n i t y  may p a r t i a l l y  expla in  t he  enhanced morbidi ty  due 
t o  t ox igen i c  d i a r rhea  i n  ch i ld r en .  

TRYPSIN UPTAKE AND INHIBITION I N  NEWBORN AND ADULT 
RATS. J.Levine,S.Hager,M.Davidson. SUNY a t  Stony Brook, 
Schneider Ch i ld r en ' s  Hosp i t a l ,  New Hyde Park, NY 59 1 We p rev ious ly  demonstrated i nc rea sed  t r y p s i n  l eve l s  
and trypsin-a2-macroglobulin (a2-MG) complexes i n  hu- 
man newborns. I n  t h i s  s tudy,  we s tud i ed  i n t e s t i n a l  

t r y p s i n  uptake  and i n h i b i t i o n  i n  2-week o l d  and a d u l t  r a t s .  Plasna 
was obta ined 2  h r s .  a f t e r  o r a l  bolus  bovine t r y p s i n  and analyzed 
f o r  t r y p s i n  a c t i v i t y  us ing P-tosyl-L-arginine methyl e s t e r  (TAME) 
and f o r  trypsin-a2-MG complexes u s ing  g rad i en t  polyacrylamide g e l  
e l e c t r o p h o r e s i s  (PAGE) and scanning densi tometry .  Plasma samples 
were a l s o  s epa ra t ed  by column chromatography, r econcen t r a t ed  and 
sub j ec t ed  t o  TAME. F i n a l l y ,  plasma be fo re  and a f t e r  column s e p a r e  
t i o n  was expose3 t o  i nc rea s ing  concen t r a t i ons  of t r y p s i n  and 
analyzed f o r  a2-MG complexes. Resu l t s :  

TAME 200kD Frac t i on  a2-MG Frac t i on  
2-week o ld  T?iX 66% 6% 

'IN VITRO UTILIZATION O F  LACTOSE BY THE FECAL 
FLORA DIFFERS IN BREAST-(BR) AND BOTTLE-FED (80 )  593 INFANTS. Carlos H. Lifschitz, May Chen, Robert 3. Shulman, 
Meyer Wolin, and Buford L. Nichols. USDAIARS Children's 
Nutrition Research Ctr ,  DeDt Pediatr, Bavlor Coll of Med, 
Houston, TX and S t a t e  bf N.Y Dept o f . ~ e a l t h .  

The capacity of t he  fecal  flora of BR (n = 4) and BO (n = 6) infants t o  
degrade lactose in vitro and the ef fec ts  of pH and the  type  of acid used t o  
adjust pH were studied. Freshly passed stools from infants 0.25-6 mo old 
were analyzed for H2, lac t ic  (LA), a ce t i c  (Ac), and propionic (PA) acids, 
glucose, and pH before and af ter  they were homogenized and incubated 
anaerobically for 1 hr with 1.25% lactose (L) a t  pH 6.8 or 5.5. DH was 
adjusted by addition of HCL or Ac. 

H7 LA Ac PA Glucose 
!.I mol/g feces 

BR DO BR BO BR B 0  BR B 0  BR BO 
Pre-inc* - - 20(30$ 8(5) S3(45) 105(51) 7(7) 17(8) 6(6) 1(2) 
+L$ 11(5) 20(6) 163(52) 115(32) 305(90) 330(78) 9(11)43(13) 6(9) 14(3) 
+L +HCI%~(~)  6(2) 164(54) 98(38) 283(115) 273(46) 8(10) 33(11) 5(6) 40(23) 
+L + A c l  3(3) l(1) 146(27) 96(39) 208(113) 268(61) 7(8) 46(37) 7(9)49(25) 
* pre-incubated stool; tmean  (SD); $postincubation, pH 6.8; Bpostincuba- 
tion, pH 5.5. Preliminary results indicate t ha t  the fecal  flora of BR infants 
differs in its metabolism of L and in i ts response t o  low pH. Stool 
incubates of 80 infants resulted in more Hz, Ac, PA, and glucose than 
those of BR infants, who accumulated LA. Glucose accumulation increased 
in 80 infants a t  pH 5.5, while i t  remained unchanged in BR infants. Ac 
used t o  adjust pl-I t o  5.5 inhibits Ha production in 80 infants to  a  greater 
extent  than does HCI; this difference was not  observed in BR infants. 
Conciusion: These findings may imply a  relationship between the  type of 
feeding and the consequent metabolism of malabsorbed carbohydrate by 
t he  colonic flora in vivo. 

WHO GETS IRON DEFICIENCY ANEMIA (IDA) I N  INFANCY? B. 
Lazoff. W. Wolf. E l i a s  J i m ~ n e q ,  Case Western 594 Reserve Un ive r s i t y  School of Medicine, Cleveland, and 
Hosp i t a l  Nacional de Ninos, Costa Rica  

The purpose of  t h e  proposed s tudy was t o  i d e n t i f y  
n u t r i t i o n a i  and s o c i a l  i n f luences  on IDA i n  infancy.  

A community p r o j e c t  i n  Costa  Rica on t h e  behav io ra l  e f f e c t s  of  
IDA provided an unusual oppor tun i ty  t o  examine such in f luences ,  
s i n c e  t he  191 12-to 23-month-old i n f a n t s  were a i l  hea l t hy ,  wi th  
b i r t h  we igh t s3  2.5kg, wi thout  previous  i r o n  t he rapy ,  and l i v i n g  
i n  a  country  i n  which b r e a s t  feeding was t h e  norm and i r o n - f o r t i -  
f i e d  formula o r  c e r e a l  e x t r a o r d i n a r i l y  r a r e .  F a c t o r s  t h a t  were 
hypothes ized t o  e f f e c t  IDA (def ined a s  a  Hbb 10.5  g / d l  and a  low 
f e r r i t i n  and e i t h e r  a  high FEP o r  low t r a n s f e r r i n  s a t u r a t i o n )  
were grouped concep tua l ly  i n t o  f i v e  s t a g e s  on t he  b a s i s  of t h e i r  
remote t o  immediate i n f luence  on IDA: family  background, neonata l  
f a c t o r s ,  age and sex ,  c a r eg iv ing  cond i t i ons ,  and c u r r e n t  physio- 

Adult 6. 7 50% 5% l o g i c  s t a t u s  of t he  c h i l d ,  us ing we igh t l l eng th  p e r c e n t i l e  and 
TAME a c t i v i t y  ( A ~ ~ / h / m l )  was increased i n  ?.-week o l d  compared t o  whole blood lead level. S t r u c t u r a l  modeling (LISREL) was used 
a d u l t  r a t s  (p<O.Cl). Using PAGE, we could not  demonst ra te  t h e  t o  develon and teqt a model of d i r e c t  and i n d i r e c t  e f f e c t s .  -. --  --. ---. - - --- .- ---. -- --. . - - - -  .. 
Presence u2-MC in either group. Trypsin added Invim D i r e c t  e f f e c t s  were t h a t  i n f a n t s  w i th  IDA had lower b i r t h  weights  
d id  no t  form a2-MG complexes u n t i l  af-MG was s epa ra t ed  f rorn  small= (p=0.03),  consumed g r e a t e r  amounts of cowrs rnilk/day (p=O.O1), 
e r   rotei ins by column chromatography. F i n a l l y ,  t he  o f M E  were breas t  fed  for  s h o r t e r  t imes  (0-0.021. had Doorer home en- 
a c t i v i t v  i n  both 2-week and a d u l t  r a t s  was found i n  t h e  plasma 
f r a c t i o n  corresponding t o  p r o t e i n s  of 200kD. The a2-MG f r a c t i o n  
accounted f o r  <lo% of  plasma TAME a c t i v i t y .  Conclusions: 2-week 
o ld  r a t s  have increased t r y p s i n  uptake compared t o  a d u l t s .  Unl ike  
humans, t he  increased uptake i s  n o t  accompanied by i nc rea sed  a2-MG 
complexes. I n  r a t s ,  i n t e r - a - inh ib i t o r  (200kD) appears  t o  be re- 
spons ib l e  f o r  a  major p o r t i o n  of TAME a c t i v i t y  and a l s o  p reven t s  
t r y p s i n  b inding t o  a2-MG. 

JEJUNAL CARNITINE (C) LEVELS AND ABSORPTION I N  HUMANS 

. , 
vironments (HOME s c a l e )  (p=0.01), and had t h e i r  grandparents  i n  
t h e  home (p=0.02). 1 n d i r e c t . e f f e c t s  were t h a t  t he  lower t h e  
mother ' s  IQ t h e  poorer  t h e  q u a l i t y  of home and the  more l i k e l y  
f o r  grandparents  t o  be l i v i n g  i n  t h e  household; younger mothers 
were more l i k e l y  t o  l i v e  w i th  t h e i r  p a r e n t s .  These r e s u l t s  sug- 
g e s t  t h a t  prevent ing and t r e a t i n g  IDA r e q u i r e s  n o t  only  appropr i -  
a t e  doses  of medic inal  i r o n  but  a l s o  a t t e n t i o n  t o  feeding prac- 
t i c e s  and disadvantaged cond i t i ons  i n  t he  home environment.  -- M?iNI=QNs OF CONGENITAL 

B U. K. L i ,  Mark L. Llo  d ,  Aust in  L. Shu and w. AOXllRED INNJNODEFICIENCY SYNlXm I N  INCHTII1REN. 0592 ol.,,. (Spon. by CrantYMorrow) Dept . ofgPed ia t r i c s ,  595 Steven R. Martin. Same1 Nurko, Ste&en J. 
Ohio S t a t e  Univ., Columbus Ch i ld ren ' s  Hosp i t a l ,  ChanocJc. Kenneth McIntosh. and Harland S. Winter, 
Columbus, OH and Depts. of Medicine and Neurology, Hanmrd Univ., Children's Hosp., Dept. of Medicine 
Univ. of  Wisconsin, Madison, W I  (Div of GI/Nutrition, Infectious Disease), Boston. 

W e  p r ev ious ly  c h a r a c t e r i z e d  human duodenal uptake  of C The G I  manifestations of AIDG are rat w e l l  characterized in 
v i t r o  a s  a  combined a c t i v e  (K 558uM) and pas s ive  system children. We reviewed 9 children with congenitally acquired 
(Gast ro  91: 10, 1986). TO a scEr t a in  t he  response t o  physiologic  IUV. Clinical qnptom began a t  a mean age of 7.5 months 
o r  pharmacologic doses ,  s e r i a l  i n t r a j e j u n a l  and plasma l e v e l s  (3wks-22mos) : IUV serop3sitivity was conf ind  a t  a mean of 20 
were measured f o r  6  h r  a f t e r  e i t h e r  a  hamburger meal [200 umol 
f r e e  C (FC); 139 pmol shor t -chain  a c y l  e s t e r  (SCAC)] o r  a n  
o r a l  dose of  L-C (50 mglkg). I n  v ivo  j e j u n a l  abso rp t ion  was 
s tud i ed  by t h e  t r ip le- lumen pe r fus ion  technique.  
RESULTS: Fas t i ng  luminal  l e v e l s  were 9  pM FC and 15 pM SCAC. The 
meal r a i s e d  t h e s e  f r a c t i o n s  t o  209 u M  FC and 130 uM SCAC a t  1  h r  
r e f l e c t i n g  i t s  composition but  d id  no t  a f f e c t  plasma l e v e l s .  The 
drug dose sha rp ly  i nc rea sed  j e j u n a l  l e v e l s  t o  20,660 pM FC and 
3,780 pM SCAC a t  h r  f a l l i n g  t o  nea r  b a s e l i n e  by 6  h r .  The SCAC 
por t i on  remained between 14-25% poss ib ly  r ep re sen t ing  mucosal 
metabolism. Although plasma FC l e v e l s  doubled t o  67 U M  a t  3-4 
h r ,  t h e  SCAC p o r t i o n  remained between 18-23%. Pre l iminary  i n  
s i t u  pe r fu s ions  i n d i c a t e  t h a t  ne t  C f l u x  was 58 nmol/min/30Tm - 
gut  segment a t  20 pM and 484 nmol/min/30 cm a t  200 pM; thus  
demonst ra t ing  n e t  abso rp t ion  a t  f a s t i n g  and meal concen t r a t i ons .  
CONCLUSION: Absorption of C occurs  predominantly by a c t i v e  
t r a n s p o r t  under phys io log i c  cond i t i ons  and by pas s ive  d i f f u s i o n  
du r ing  drug admin i s t r a t i on .  The presence  of cons ide rab l e  SCAC 
under both cond i t i ons  sugges t s  t h a t  i t s  abso rp t ion  16 of 
p o t e n t i a l  physiologic  s i g n i f i c a n c e .  

mnths (3.5 n c s  - 5.5 yrs) . Seropositive status was present 
a t  the time of stxdy or death for a mean of 11.8 mnths. 
RE%nXS: 6 of the 9 children had d i e  and failure to  
thrive all within the f i r s t  9 m. of l i fe .  Stool cultures 
contained possible pathgens in 6 (1 cadi&; 1 enterovirus 
and d d a ;  2 pudcumnas aeruginosa and ads; 1 pseudo- 
mnas and ente~?-virus: 1 giardia and rotavirus) .. 3 patients 
had -tory dxinhea 1 ~ y l i n g  t o  de. Rectal 
biopsy showed m-s@fic collt18 in 1; 2 x -  nmnrl. 
4 patients w i t h  dmrrhea had mall k w d  biopsies; 2  were 
abmrmal (1 irnmsive W; 1 nonspecific inflanunation) Virus- 
l ike particles, distinct frcan W, were seen in both by elm- 
tron mi-. Five patients had severe failure to thrive 
and responaed to aggressive nutritional therapy, (2 enteral 
feeds; 3  *ing TRJ). CONCILJSIONS: Differences f m  
experiences m adults wlth HIV infection include: 1) Ihe spec- 
trum of enteric infections; 2)  !Re timing and severity of the 
diarrhea and growth failure; these my be related to the imm- 
tur i ty  of infants'immune furction 3) Aggressive nu t r i t io~a l  
therapy is iqmrtant in the rehabilitation of these children. 
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