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To provide  i n s i g h t  i n t o  t h e  cause  of metabol ic  a c i d o s i s  (MA) 

observed i n  LBW i n f a n t s  fed  high c a s e i n  formulas,  n e t  a c i d  ba l -  
ances  (NAB) were preformed i n  i n f a n t s  (BW 900-17508) fed  formulas 
w i t h a  whey:casein r a t i o  of e i t h e r  18:82 (A; n=8) or  60:40 (B; 
n=8).  Both provided 3.4glkg.d of p r o t e i n  and 120 kcal1kg.d.  
S imul taneous ly ,  plasma and u r i n a r y  amino a c i d  (AA) c o n c e n t r a t i o n s  
i n c l u d i n g  both  bound and f r e e  c y s t e i n e  c o n c e n t r a t i o n s  (Malloy, 
e t  a l ,  Anal. Biochem.112:407, 1981) were determined.  

Nei ther  growth nor n i t r o g e n  r e t e n t i o n  of t h e  2 groups d i f f e r e d .  
No i n f a n t  i n  A o r  B developed MA and NAB d i d  n o t  d i f f e r  (A=-1.61 
mEq/kg.d; B=-1.72 m~q1kg.d) .  However, u r i n a r y  organic  a c i d  excre- 
t i o n  (OA), a component of n e t  a c i d  i n t a k e  (NAI), was g r e a t e r  i n  
A(1.81f0.3 mEq1kg.d v s  1.45k0.12 mEq1kg.d; p<0.05).  Plasma {Tyr} 
bu t  n o t  o t h e r  {AA} was h igher  i n  A(28.6f18.9 pm/dL v s  11.5i2.7 
pm/dL; ~ ' 0 . 0 5 )  s u g g e s t i n g  t h a t  some of t h e i r  g r e a t e r  OA was a t y r  
m e t a b o l i t e .  Nei ther  o t h e r  NAI components nor n e t  a c i d  ou tput  com- 
ponents d i f f e r e d .  Despi te  t h e  d i f f e r e n c e  i n  cys i n t a k e ,  n e i t h e r  
plasma nor  u r i n a r y  bound o r  f r e e  { c y s }  d i f f e r e d .  Ur inary  { t a u }  
of B was h i g h e r  (5.27k0.5 pm1kg.d v s  4.17f0.7 vm1kg.d; p<0.05) 
b u t  on ly  115 t h a t  of i n f a n t s  f e d  human mi lk  (Rassin,  e t  a l ,  
P e d i a t r .  71:179, 1983).  

These d a t a  provide  new informat ion  concerning both  t h e  mecha- 
nism of MA t h a t  may occur i n  i n f a n t s  fed  h igher  i n t a k e s  of c a s e i n  
and t h e  importance of cys i n t a k e .  They do n o t  p rovide  s t r o n g  
s u p p o r t  f o r  t h e  s u p e r i o r i t y  of whey p r o t e i n s  when t o t a l  p r o t e i n  
i n t a k e  i s  <3.4g/kg.d.  

PROTEIN AND ENERGY REOUIREMENTS OF UIW BIRTH WEIGHT 
(LBW) INFANTS. Sudha Kash a Mar Fors t h e  C h r i s t i n e  631 Zucker and Willim C. . H e i ~ d ~ ' C o l ~ m b i a  i n i v :  Col. of 

Phys. & Surgs . ,  Dept. of Peds., New York. 
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ass igned  randomly a t  b i r t h  t o  formulas provid ing  d a i l y  p r o t e i n  
and c a l o r i e  i n t a k e s  of e i t h e r  2.25gIkg and 120 kcal/kg(A;n=9),  
3.8eIke and 120 k c a l / k a ( ~ : n = 9 )  or  3 .8  a l k a  and 160 k c a l l k g  ( ~ ; n =  -. - 
9) were determined.  weight g a i n  of i n f a n i s  f e d  A (23.8+3;0g/d) 
was l e s s  (p<0.05) than  t h a t  of i n f a n t s  f e d  B (33.6+4.8g/d) o r  C 
(40.2+4.9g/d);  t h a t  of C was g r e a t e r  than  t h a t  of B (p<0.05).  
I n c r e a s e s  i n  l e n g t h  and head c i rcumference  were no t  d i f f e r e n t  
among t h e  3 groups bu t  t r i c e p s  and subscapular  s k i n f o l d  t h i c k n e s s  
(ASFT) increased  more r a p i d l y  i n  those  fed  G(p<O.O5). I i i t rogen  
r e t e n t i o n  of i n f a n t s  f e d  A(140k44mglkg.d) was l e s s  (pc0.05) than  
i n f a n t s  f e d  B o r  C(293288 and 283k38mglkg.d). BUN (1 .3 t0 .8  mgldl ,  
albumin (2 .76 t0 .3g ld l )  and prealbumin (6.2f1.9mgIdl) concentra-  
t i o n s  a s  w e l l  a s  t h e  plasma c o n c e n t r a t i o n  of most amino a c i d s  
were a l s o  lower (p<0.05) i n  i n f a n t s  f e d  A. The lower weight g a i n  
and n i t r o g e n  r e t e n t i o n  of i n f a n t s  f e d  A a long  wi th  t h e  metabol ic  
ev idence  of p r o t e i n  inadequacy s u g g e s t s  t h a t  a p r o t e i n  i n t a k e  of 
2.25glkg.d i s  inadequate .  

The h igher  p r o t e i n  c o n t e n t  of B and C was w e l l  t o l e r a t e d  wi th  
no ev idence  of b e t t e r  u t i l i z a t i o n  w i t h  h igher  energy i n t a k e .  The 
f a c t  t h a t  t h e  g r e a t e r  weight g a i n  of i n f a n t s  fed  C was accompan- 
by a g r e a t e r  ASFT sugges ts  t h a t  t h e s e  i n f a n t s  merely became 
f a t t e r ;  t h u s ,  t h e  h igher  energy i n t a k e  appears  t o  o f f e r  no 
advantage.  
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Symptomatic s m a l l - i n t e s t i n a l  b a c t e r i a l  overg rowth  i n  p a t i e n t s  
w i t h  I P  i s  a s s o c i a t e d  w i t h  e l e v a t e d  f a s t i n g  b r e a t h  H2 (FH2) con- 
c e n t r a t i o n  ( G a s t r o e n t e r o l o g y  84:  1272, 1983) .  Symptoms and e l e -  
va ted  FH2 may be a b o l i s h e d  by o r a l  a n t i b i o t i c  the rapy .  Since 
p l a n t  l e c t i n s  induce  b a c t e r i a l  overg rowth  i n  exper imenta l  an ima ls  
(Gas t roen te ro logy  1983; 84 :506), we determined whether l e c t i n - f r e e  
d i e t s  induce  responses comparable t o  t h e  e f f e c t s  o f  a n t i b i o t i c s .  
Three symptomat ic  p a t i e n t s  ages 8-16 y r s  w i t h  I P  and con f i rmed 
b a c t e r i a l  overg rowth  r e c e i v e d  l e c t i n - f r e e  d i e t s  c o n t a i n i n g  21% o f  
c a l o r i e s  as ca rbohydra tes  f o r  1 week. A l l  s u b j e c t s  r e p o r t e d  
symptomat ic  improvement. L e c t i n  r e s t r i c t i o n  reduced FH2 f rom 
203.2 + 32.6 t o  26.8 + 20.8 ppm (mean t SD; p< 0.05).  T o t a l  
breath-H2 e x c r e t i o n  f c l l o w i n g  0.3 g/kgeof t h e  nonabsorbable 
sugar  l a c t u l o s e  d e c l i n e d  f r o m  170 + 133 t o  6 1  + 79 m1/6h. H2 
p roduc t ion /24h  f r o m  g lucose  incuba ted  w i t h  duozenal f l u i d  ob- 
t a i n e d  b e f o r e  and a f t e r  l e c t i n  r e s t r i c t i o n  d e c l i n e d  4 - f o l d  i n  
t h e  1 s u b j e c t  where a s p i r a t e  volumes p e r m i t t e d  t h i s  determina- 
t i o n .  Adherence t o  t h e  d i e t  f o r  4 months i n  1 s u b j e c t  has r e -  
s u l t e d  i n  c o n t i n u e d  symptomat ic  improvement and r e v e r s a l  o f  p re -  
v ious  dependence on a n t i b i o t i c s .  Conc lus ion :  These r e s u l t s  
demonstrate t h a t  d i e t a r y  m o d i f i c a t i o n s  i n  p a t i e n t s  w i t h  bac- 
t e r i a l  overg rowth  a f f e c t  b a c t e r i a l  f e r m e n t a t i v e  a c t i v i t i e s  and 
a s s o c i a t e d  symptoms. 

ALLERGIC ESOPHAGITIS (A.E) Aubre J. Katz, 633 Alex F. Flores, Frank J. Warog. (Spon. by 
Harvev Colten). Dewt. of Ped. Harvard School 

of Medicine, ~hildrens HASP .L Med. Ctr . , Boston. 
Allergic gastroenteropathy (A.G.) is characterized 

by inflammation and eosinophilic infiltration of the 
stomach, small intestine,and/or colon. Esophageal in- 
volvement has been noted but not extensively studied. 
We present 6 patients with esophagitis as part of the 
spectrum of A.G. Esophagitis alone occurred in 2 / 6 .  
Age Esophagitis Gastritis Enteritis Colitis pH probe 
'., (yrs) + f - - neg 
6 + - - - neg 
1 2  + + + - ne9 
1 0  + + + - neg 
12 + + + - neg 
2 5  + + + - N/D 
Continual intraesophageal monitoring demonstrated no 
acid reflux. All patients had elevated IgE levels. 
( 7 5 0 - 5 , 0 0 0  units). 5 / 6  patients had Rastlskin tests 
positive to all foods and inhalent allergens. Esoph- 
ageal biopsies revealed severe esophagitis with marked 
basal cell hyperplasia, inflammation with eosinophilic 
predominance. Treatment:5 responded to steroids. 1 re- 
sponded to diet. Conc1usion:l. Esophagitis commonly 
occurs in A.E. and is not due to GE reflux. 2. A.E. oc- 
curs alone or in combination with gastritis/enteritis. 
3. Symptoms suggestive of esophagitis are often absent. 

FAMILIAL APNEA AND GASTROESOPHAGEAL REFLUX. Doroth 7 634 H. Kel ly ,  Aubrey J. Katz,  Lucienne A. Cahen, Alex F! 
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We s t u d i e d  1 0  c h i l d r e n  (BW23.5ke. 2.4-4.7ke: GM39.9. 36-42 -. -, 

wk; 7f,3m) i n  4 f a m i l i e s  wi th  gas t roesophagea l  r e f l u x  (GER) and 
r e c u r r e n t  apnea.  A l l  had s l e e p  apnea w i t h  cyanos is  l e a d i n g  t o  
r e s u s c i t a t i o n  (R) i n  5, and v igorous  s t i m u l a t i o n  (VS) i n  5. They 
a l s o  had s t r i d o r ,  choking,  o b s t r u c t i v e  apnea and c y a n o s i s  whi le  
awake l e a d i n g  t o  R(3) and VS (7) .  Symptoms of apnea began a t  a 
mean of 3.5 wk(2d-7.4 wk) and of GER a t  5.2 wk(2d-26wk). Pneumo- 
grams documented a n  i n c r e a s e  i n  p e r i o d i c  b r e a t h i n g  (89.0+6.8%) 
a n d l o r  prolonged apnea > 16 s e c .  i n  719 i n f a n t s .  GER was docu- 
mented by Ba esophagram (6 /9) ,  pH probe (618) o r  endoscopy (316).  
Symptoms of GER r e s o l v e d  a t  21 and 25 months i n  2 wi th  medical  
management (MM) i n c l u d i n g  metaclopromide.  Two i n f a n t s  ( 5  and 12 
wk) a r e  symptomatic on MM. Because of f a i l u r e  of MM, fundopl i -  
c a t i o n  (FP) was performed i n  6 a t  a mean of 2.9 y r  (1.0-8.8 y r ) .  
A f t e r  FP, a l l  cont inued  t o  have s l e e p  apnea r e q u i r i n g  VS o r  R.  
I n  one,  because of r e c u r r e n c e  of awake s t r i d o r  and o b s t r u c t i v e  
apnea 4 y e a r s  a f t e r  FP, FP was r e p e a t e d  and o b s t r u c t i v e  apnea h a s  
n o t  r e c u r r e d  i n  10  mo. I n  one f a m i l y ,  a female s i b l i n g  wi th  h i s -  
t o r y  of vomiting,  apnea,  c y a n o s i s  a t  3 wk and f r e q u e n t  choking 
and s p i t t i n g  d i e d  of SIDS a t  2 mo. I n  a second fami ly ,  t h e  f a -  
t h e r  had a FP a t  28 y r  f o r  s e v e r e  GER. I n  summary, we have de- 
s c r i b e d  f a m i l i a l  apnea and GER i n  10  c h i l d r e n  a l l  of  whom had 
awake s t r i d o r  and o b s t r u c t i v e  apnea a s  symptoms of r e f l u x .  These 
symptoms were r e l i e v e d  by FP; however, s i g n i f i c a n t  s l e e p  apnea 
p e r s i s t e d .  

HIGH DIETARY PROTEINJENERGY (PIE) RATIO SPARES TIS- 
SUE NITROGEN (N) I N  ASCITES TUMOR-BEARING MICE 635 TREATED WITH ACINETOBACTER GLUTAMINASE-ASPARAGINASE 
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P rev ious ly ,  we showed t h a t  a h igh  p r o t e i n  (58g%; HP) d i e t  
caused marked N s p a r i n g  of l i v e r  (L) , i n t e s t i n e  ( I ) ,  thymus (T) , 
and c a r c a s s  (C) compared t o  an i s o c a l o r i c ,  normal p r o t e i n  d i e t  
(20g%; NP) i n  normal mice t r e a t e d  wi th  AGA ( P e d i a t r  Res 17: 
192A). In  the  p r e s e n t  s t u d y ,  32 mice prev ious ly  innocula ted  
w i t h  E h r l i c h  A s c i t e s  tumor were randomized i n t o  2 t r e a t m e n t s :  
AGA (600 IUlkgld,  7d) and 0.9% NaCl c o n t r o l s  and i n t o  2 d i e t s  
HP o r  NP. In  both d i e t  groups,  AGA r e s u l t e d  i n  markedly lower 
( p < 0 . 0 1 )  tumor burdens a s  c h a r a c t e r i z e d  by a s c i t e s  volume, c e l l  
c o u n t ,  o r  tumor N c o n t e n t ,  but  HP d id  n o t  i n c r e a s e  tumor burden. 
I n  t h e  AGA group: HP r e s u l t e d  i n  s i g n i f i c a n t  N s p a r i n g  i n  t h e  
fo l lowing  t i s s u e s  (% i n c r e a s e  from NP; P v a l u e ) :  L (18%; 
P=0.05),  I (25%; p<0.05),  T (164%; ~ ~ 0 . 0 1 ) ;  HP completely pre- 
vented the  N d e p l e t i n g  e f f e c t  of AGA on L and T; HP r e s u l t e d  in  
s i g n i f i c a n t l y  ( p <  0.05) h igher  hematocr i t  (42%) and serum t o t a l  
p r o t e i n  (5.5 g / d l )  compared to  NP (33% and 5 . 0  r e s p e c t i v e l y )  but  
i n  lower t o t a l  food i n t a k e  and i n s i g n i f i c a n t  d i f f e r e n c e s  i n  
blood counts .  Our conc lus ion  may be r e l e v a n t  t o  man, t o  o t h e r  
c a n c e r s ,  and to those forms of  chemotherapy which a f f e c t  N u t i -  
l i z a t i o n :  an increased  d i e t a r y  PIE r a t i o ,  even without energy 
supplementa t ion ,  may improve N c o n t e n t  of T, L ,  and I  wi thout  
an tagoniz ing  an t i -cancer  therapy .  (Suppor t :  N I H  Grant CA20061) 
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