
Oral Therapy of Acute Watery Diarrhea ( A W D ) ~ ~  well- 632 nourished Children (WNC) i n  USA and Panama (P) . 
M.Santosham,L.Dhilman,R.B.Sack,R.Daum,B.Russel from 

Baltimore Ci ty  Hospitals,The Johns Hopkins Univ.Schoo1 of Medi- 
cine.Socia1 Securi ty  Hosp., Panama and Charity Hosp.,Tulane Univ. 
Medical Center. Oral rehydrat ion so lu t ions  (ORS) containing 90 
m.mol/L of Na have been successful ly used i n  t h e  treatment of de- 
hydration secondary t o  AWD among undernourished chi ldren i n  many 
p a r t s  of the  world;however, l i t t l e  da ta  a r e  ava i l ab le  on the  use 
of ORS i n  WNC. We evaluated t h e  use of two ORS (A&B) compared t o  
standard intravenous (IV) hydration (Group C) among 134 (40 i n  
USA and 94 i n  P) hospi tal ized WNC (height & weight above 3rd per- 
cent i le) ,aged 3 mths t o  2 y r s  with AWD.Solutions A & B d i f fe red  
only i n  t h e i r  NaCl content. Solut ion composition was (m.mol/L): 
glucose lll;Na+90 (A) o r  50 (B) ; C1- 80 (A) o r  40 (B) ;K+ 20;and 
HCq- 30. Intake and output measurements and serum e l e c t r o l y t e s  
were monitored s e r i a l l y  u n t i l  discharge. 16, 14, 11 i n  USA and 
30, 33 and 31 i n  P were randomized t o  Groups A,B & Crespect ively.  
The mean weight gain a f t e r  hydration i n  US was 3.6% and 6.6% i n  P 
A l l  t h e  ORS p a t i e n t s  (including 2 tha t  presented with serum Na of 
155 h 157 m.Eq/L i n  Groups A & B respect ively)  were successful ly 
hydrated with ORS alone,with one exception. This pa t i en t  inGroup 
A (US) who required add i t iona l  I V  hydration had a high s t o o l  out- 
put(11.25 ml/kg/hr). None of the  p a t i e n t s  experienced hyper- o r  
hyponatremia, hyper- o r  hypokalemia a f t e r  commencing treatment. 
The mean volume of ORS ingested during t h e , i l l n e s s  was 244 and 
267 ml/k (p)0.05) i n  Groups A & B r e s  ec t ive ly  i n  U.S. and 103 
and 82 mH/kg (p>0.05) respect ively i n  :.we conclude t h a t  b o t h ~ ~ s  
A & B can be successful ly used f o r  t h e  hydration of WNC with AWD. 

TECHNETIUM SCAN FOR NECROTIZING ENTEROCOLITIS. J .B. 633  chick, M.A. Swanson, K.L. Cox, L . E .  Smith and B r  
Goetzman. Univ. of Cal ifornia ,  Davis Sch. of Med., 

Depts. of Ped ia t r i c s ,  Nuclear Medicine and Radiology, Davis, CA. 
Studies  in  nimals have shown t h a t  parenteral  technetium pyro- 

phosphate (Tcggm~YP) is  local  ized i n  in fa rc ted  i n t e s t i n a l  t i s sue .  
We a r e  report ing the use of this radiopharmaceutical agent in  13 
in fan t s  with suspected necrot izing e n t e r o c o l i t i s  (NEC). A Picker 
portable  camera with high-resolution columnator was used t o  ob- 
t a i n  250,000 count images in  the  a n t e r i o r  and t h  l a t e r a l  pro- $8 j ec t ions  2-1/2 hrs  a f t e r  500 microcuries of Tc mPYP were in-  
jected intravenously. A pos i t ive  scan was defined as  a c u r v i l i -  
near focus of increased uptake a n t e r i o r  t o  the spine and kidneys 
seen on one o r  more project ions.  NEC was c l i n i c a l l y  staged using 
the scoring system of German e t  a l .  Three c l i n i c a l  Stage 111 in- 
fan t s  had pos i t ive  scans. One had f r e e  a i r  on X-ray; a l l  died. 
One pos i t ive  scan was found i n  6 Stage I 1  in fan t s .  This in fan t  
had a prolonged course of NEC. One Stage I1 in fan t  progressed t o  
Stage 111, requir ing surgery 3 days a f t e r  the scan when h i s  duc- 
tus a r t e r i o s u s  opened. No pos i t ive  scans were found in 4 Stage I 
in fan t s  who had o ther  diagnoses o explain NEC-li ke symptoms. A 
pos i t ive  scan was s i g n i f i c a n t  (xi = 5.29; p 4 . 2 5  as  a predictor  
of  requirement f o r  surgical  intervent ion.  The TcAgqYP scan f o r  
bowel in fa rc t ion  may be a more s e n s i t i v e  tool than s e r i a l  abdom- 
inal  X-rays t o  iden t i fy  in fan t s  with transmural in fa rc t ion  a t  
r i s k  f o r  perforat ion with comparable radiat ion exposure. With 
f u r t h e r  experience, t h i s  technique m y  be predict ive of  mortal i ty  
and useful i n  making therapeut ic  decisions. 

EFFECT OF INTRALUMENAL CATION-EXCHANGE RESIN ON EX- 
CRETION OF AMMONIA IN RAT ILEUM. Kathleen 8. Schwarz, 634 Irene E .  Karl, 6 David H.  Alpers (Spon. by P a t r i c i a  

Monteleone), S t .  Louis Univ. School of Medicine, Cardinal Glennon 
Memorial Hospital f o r  Children, Department of Ped ia t r i c s ,  S t .  
Louis, and Washington Univ. School of Medicine, Department of 
Medicine, S t .  Louis. Ammonia excret ion was studied i n  r a t  i l e a l  
segments during perfusion of the  animal through the  saphenous 
vein.  Average ne t  change i n  lumenal ammonia i n  t h e  f i r s t  10 mins 
following intravenous infusion of L-glutamine (1 16 mg/kg t o  
double a r t e r i a l  glutamine concentrat ion)  was 13 + 8 nmol NH3/min/ 
g ileum. Average ne t  change in i l e a l  venous ammonia post-gluta- 
mine was 28 + 9 nmol NH3/min/g ileum. Average n e t  change i n  
t o t a l  ammonia (lumen + i l e a l  vein)  post-glutamine was 41 + 13 
compared t o  -5 + 10 nmol/min/g ileum f o r  animals infused Gith 
s a l i n e  p<0.025, These d a t a  suggest t h a t  i l e a l  metabolism of 
a r t e r i a l  glutamine l i b e r a t e s  ammonia t o  both i l e a l  venous blood 
and i n t e s t i n a l  lumen. When a cation-exchange r e s i n  which binds 
ammonia was infused intralumenally, average net  change in lumenal 
ammonia i n  the  f i r s t  10 minutes following intravenous infusion of 
116 mg/kg L-glutamine was 415 + 156 nmol NH3/min/g ileum ( p c 0 . 0 1  
compared t o  value during perfuFion of Ear le ' s  solut ion alone) .  
During the  f i r s t  10 minutes following glutamine infusion ne t  
change i n  i l e a l  venous plasma ammonia was -8 + 14 when r e s i n  was 
being perfused through t h e  lumen compared t o  78 + 9 nmol/min/g 
ileum during perfusion of Ear le ' s  solut ion a lonewi thou t  r e s i n  
pLO.05. Thus r e s i n  i n  t h e  small i n t e s t i n e  can t r a p  very l a rge  
amounts of ammonia 6 may be useful  i n  t r e a t i n g  hyperammonemia. 

SODIUM BALANCE IN THE INFANT ILEOSTOMATE. Kathleen B .  635 Schwarz,* James P. Keating, Martin J .  Bell,  and Jes -  
s i e  Ternberg. Washington Univ. School of Medicine, 

S t .  Louis Childrens Hospi tal ,  Dept. of Ped ia t r i c s  6 Surgery, S t .  
Louis. *Now of S t .  Louis Univ. School of Medicine, (Spon. by 
P a t r i c i a  Monteleone). Sodium balance was assessed i n  in fan t  
ileostomates t o  l ea rn  i f  a sodium intake of approximately double 
the  normal i n f a n t ' s  requirement would be adequate t o  p ro tec t  t h e  
in fan t  against  an t i c ipa ted  i l e a l  Na losses .  Six in fan t s  were 
studied jus t  p r i o r  t o  ileostomy closure,  a t  3%-11 months of age. 
During the  three-day balance study in fan t s  were maintained on 
3/4 s t reng th  Pregestamil with t o t a l  Na intake adjusted t o  6 mEq/ 
kg/day. I l e a l  excreta  contained 80-119 mEq Na/1000g s too l  (4-30 
mEq Na/day). Mean ur ine  Na was 8+6 (S.D.) mEq/day and mean ne t  
sodium balance was +7+5 mEq/day. Mean plasma renin was 8.8+9.6 
ng/ml/hr (normal 6.3+7.9) and mean plasma aldosterone was 8T+37 
ng/100 m l  (normal 60535). Sodium balance was again assessed-in 
th ree  of these infanFs 1 wk. following reanastomosis when sodium 
intake was 3 mEq/kg/day. Mean f e c a l  sodium excret ion was 2.2 m E d  
day (pC0.05 compared t o  t h e  ileostomy balance period. Urinary 
sodium excret ion was 4+4 mEq/day. Mean net  sodium balance +5+3 
mEq/day was s i m i l a r  t o t h e  ileostomy balance data  but r en in  
2 . 9 9 . 2  ng/ml/hr aldosterone 49t17 ng/100 m l  were decreased. Cow 
clusion:  s i x  mEq Na/kg/day probcbly provides l e s s  than optimal 
sodium intake f o r  the  in fan t  ileostomate r e s u l t i n g  i n  increased 
serum aldosterone and avid sodium re ten t ion .  One wk. a f t e r  rean- 
astomosis colonic absorption of sodium i s  s u f f i c i e n t  t o  reduce 
the  sodium needs of the  in fan t .  

MECHANISMS FOR SEX DIFFERENCES I N  ANTACID-INDUCED 636 PHOSPHATE DEPLETION. Kathleen B. Schwarz, Debra C. 
Zimmerman, Max Zahn, David H. Alpers, & Louis V .  

Aviol i .  (Spon. by P a t r i c i a  Monteleone) S t .  Louis Univ. School of 
Medicine, Cardinal Glennon Memorial Hospital f o r  Children, Dept. 
of Ped ia t r i c s ,  S t .  Louis, & Washington Univ. School of Medicine, 
Dept. of Medicine, S t .  Louis. Six wk. o ld  male & female r a t s  
were gavaged d a i l y  with e i t h e r  Basal jel  (lm1/100gm body w t . )  o r  
d i s t i l l e d  water f o r  3 wks. Baseline, 1 wk. & 3 wk., values f o r  
serum phosphorus (Pi)  i n  10 Basal jel- t reated females (BTF) were 
7 . 4 5 . 1 ,  6 . 4 s . 3 ,  & 6.3 mg/dl respect ively;  corresponding values 
f o r  10 Basal jel- t reated males (BTM) of 8 . 2 9 . 1 ,  7 . 3 5 . 2 ,  & 7.45 
0.2 mg/dl were s i g n i f i c a n t l y  higher ( ~ ~ 0 . 0 5 ) .  By 1 wk. of the r -  
apy, serum P i  of BTF was lower than t h a t  of 10 female con t ro l s  
( ~ ~ 0 . 0 2 5 ) ;  serum P i  values of BTM and 10 male con t ro l s  were 
s imi la r  even a f t e r  3 wks. of therapy. Serum calcium of the  BTF 
a f t e r  3 wks. was higher than female con t ro l s  10.5fP.l vs  9.9fP.2 
mg/dl (pL0.025);  values i n  BTM d i d  not d i f f e r  from male con- 
t r o l s .  After  3 wks. of treatment BTF had s i g n i f i c a n t  e leva t ion  
i n  ur inary calcium (p.10.005) & decreases i n  ur inary CAMP 
(p c0.025) when compared t o  BTM. I n  v i t r o  ( 3 2 ~ 0 4 )  absorption by 
i so la ted  duodenal and jejunal  loops during P i  deplet ion was 
s imi la r  i n  BTF & BTM whereas i n i t i a l l y  absorption i n t o  mucosa 
was higher i n  BTM compared t o  BTF ( p 1 0 . 0 5 ) .  Summary: In  contra* 
t o  the  male, phosphate deplet ion i n  female r a t s  r e s u l t s  i n  hyper- 
calcemia, hypophosphatemia, & decreased urinary CAMP. These 
f indings a r e  probably dependent on sex d i f fe rences  i n  parathy- 
ro id  hormone sec re t ion  and vitamin D metabolism. 

FURTHER STUDIES OF COLOSTRUM-STIMULATED ENTERIC 
kIIJCOSAL GROWTH. Steven M .  Schwarz & William C .  Heird. 637 Columbia Univ. Col. of Phys. & Surgs., Dept. of Peds. 

and Ins t .  of Human Nutr.,  New York. 
To determine the nature and durat ion of colostrum-induced en- 

t e r i c  mucosal growth, j e juna l  mucosal weight a s  well  a s  p ro te in ,  
DNA and RNA content of beagle puppies were determined a t  b i r t h  
and a f t e r  24, 72 and 120 h of e i t h e r  na tu ra l  (suckling) or  for-  
mula (Eshilac) feeding. Mucosal hydrolase a c t i v i t i e s  of a l l  ani-  
mals were a l s o  determined. Je juna l  mucosal weight, protein,  DNA 
and RNA of suckled animals were SO%, ZOO%, 200% and 200% erea te r  
a t  24 h than st b i r t h  (p<0.05); values a t  72 and 120 h were s i m -  
i l a r  t o  those a t  24 h. In  formula-fed animals, ne i the r  j e juna l  
mass, protein,  DNA nor RNA a t  24 and 72 h was d i f f e r e n t  from 
b i r t h ;  a t  120 h, however, a l l  were s imi la r  t o  those of suckled 
animals. Lactase s p e c i f i c  a c t i v i t y  of suckled animals a t  24 and 
72 11 was only 67% tha t  a t  b i r t h  (p<0.05) whereas sucrase,  leucine 
aminopeptidase and a lka l ine  phosphatase a c t i v i t i e s  were not d i f -  
f e ren t .  In  formula-fed animals, enzyme a c t i v i t i e s  a t  24 and 72 
h were s imi la r  t o  those a t  b i r t h ;  a t  120 h,  however, l a c t a s e  and 
a lka l ine  phosphatase a c t i v i t i e s  were lower (p<0.05). 

These da ta  confirm e a r l i e r  s tud ies  showing tha t  colostrum 
st imulates  hyperplasia  of e n t e r i c  mucosa. They demonstrate a l so  
t h a t  t h i s  e f f e c t  is l imited t o  the f i r s t  24 h of l i f e  and tha t  
formula feeding exer t s  a s imi la r  a f f e c t  but only a f t e r  a t  l e a s t  
72 h. The hydrolase da ta  suggest tha t  t h i s  rapid mucosal pro- 
l i f e r a t i o n  r e s u l t s  i n  a r e l a t i v e l y  immature v i l l u s  c e l l  popu- 
l a t i o n .  
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