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Sodium excre t ion from the  b i l i a r y  t r a c t  has not  been well  
studied i n  chi ldren but could lead t o  hyponatremia and growth im-  
pairment i n  chi ldren with BDP. S a l t  homeostasis was s tudied i n  
17 i n f an t  ou tpa t i en t s  with BDP f o r  b i l i a r y  a t r e s i a  (BA). Bile(B) 
serum (S) ,  and ur ine  (U) were col lec ted  simultaneously and ana- 
lyzed f o r  Na+ and CL- a t  1-3 month i n t e r v a l s  during the  post 
opera t ive  period f o r  1-12 months; 49 analyses of B,S, and U each 
were performed. Mean B Na+ remained high (122+15 mEq/l) even 
though mean S Na+ was low (132+7). Since b i l e  volume was some- 
times a s  high a s  1000 mllday, b i l i a r y  NA+ lo s se s  could e a s i l y  
lead t o  deple t ion i n  s p i t e  of maximal r ena l  Na+ conservation. (U 
Na+ f e l l  t o  0 when S Na+ was 132 mEq/l). B C1- (115k21 mEq/U 
cons i s t en t ly  exceeded tha t  of S C 1 -  (95512). 

Data from 3 add i t i ona l  p a t i e n t s  with BDP who became ill from 
Na deple t ion presented below. Symptoms resolved i n  a l l  with 
s a l i n e  supplements and b i l e  refeeding. 

Diagnosis Symptoms S Na+ U Na+ B Na+ B Vol 
mEq/l mEq/l mEq/l mllday 

B A 4mo Shock 109 0 111 30-50 
B A l y r  Seizures  108 0 97 800 
Choledochal cys t  2yr Anorexia 128 1 159 300 
Conclusion: Children with BDP a r e  a t  r i s k  f o r  NA+ deple t ion and 
should be monitored and t r ea t ed  accordingly. 

MACROPHAGE FUNCTION I N  NEONATAL PROTEIN CALORIE MAL- 615 NUTRITION I N  RATS. M.C. Harr is ,  J .S .  Gerdes, R.A. 
Pol in ,  M.M.  Ziegler and S.D. Douglas, Univ. o f x  

Sch. of Med., Chi ldren 's  Hosp. P h i l a . ,  Dept. Ped.,  P h i l a . ,  PA. 
Abnormalities i n  phagocyte funct ion occur i n  p ro t e in  c a l o r i e  

mzlnutr i t ion  (PCM). We have compared i n  v i t r o  random mot i l i t y  
(RM), chemotactic response (CR) t o  the syn the t i c  oligopeptlde 
N-formyl methionyl leucyl  phenylalanine (FMLP), and bac t e r i c ida l  
a c t i v i t y  (BA) i n  v i t r o  using type I c  group B streptococcus (GBS) 
i n  a r a t  model of PCM. Pregnant Wistar r a t s  a t  14 days ges ta t ion  
received e i t h e r  a normal (23.4% p ro t e in ) ,  or  low (2.5% prote in)  
d i e t  u n t i l  de l ivery  (day 21) and during the subsequent 21 day 
period of l a c t a t i on .  Control and low p ro t e in  pups were s tudied 
on day 21. Alveolar Macrophages (AM) were prepared by lavage and 
pe r i t onea l  macrophages (PM) were harvested 48 hours following in- 
s t a l l a t i o n  of 1% glycogen i n  0.85% NaCL (5cc/100 gms). RM and CR 
were measured i n  nucleopore chambers. BA was s tudied using GBS 
and 10% human serum a t  60 and 120 minutes. RM of human neutro- 
p h i l s  (87%) was g rea t e r  than adu l t  r a t  (47%) or pup (19%) PM, and 
adul t  r a t  (15%) o r  pup (8%) AM. Malnutrit ion did not a f f e c t  RM. 
S imi lar ly ,  CR f o r  PM was not a f f ec t ed  by malnutr i t ion .  AM demon- 
s t r a t e d  l i t t l e  CR t o  fMLP. BA of r a t  pups was s imi l a r  fo r  AM and 
PM a t  120 min. (42% k i l l i n g ) ,  whereas i n  PCM, AM and PM showed 
diminished BA (22-27%) a t  120 min. Impaired host defense i n  neo- 
n a t a l  PCM may be r e l a t ed  t o  blunted microbicidal a c t i v i t y .  
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Results of  z inc  balance s tud i e s  i n  VLBW preterm in fan t s  have and increased r i sk  of e so~haqea l  adenocarcinoma in  adu l t s :  i n  
been va r i ab l e ,  but very negative balance has been reported i n  
i n f an t s  fed pooled pasteurized human milk (Dauncey e t  a1 , Peds 
Res 11 :991-7, 1977).  The aim of  t h i s  study was t o  determine z inc  
balance during feeding o f  own mother 's f r e sh  o r  fresh-frozen 
milk (MM) and t o  compare t h i s  with balance during formula feed- 
ing (FF).  Se r i a l  3-day balance s tud i e s  were conducted in 6 pre- 
mature i n f an t s ,  3 males, 3 females (ge s t a t i ona l  age 27.9 + 1.9 
wks, BW 942 + 187 g ,  mean + SO) on 21 occasions (13  M M ,  8-FF) 
between 2-8 weeks p o s t p a r t i  age (ME1 30 5 1 3  days, FF 38 + 14 
days ) .  Mean in take ,  fecal  Zn,  net absorpt ion (milk Zn - fecal Zn) 
and balance (milk Zn - [ f eca l  Zn  + ur ine  Zn1)are expressed a s  
~g Zn/kg body wtlday i n  t he  t a b l e .  

Intake Fecal Zn Net Absorption Balance 
MM 13  v 3 0 3  575 + 322 -48 5 103 -88 + 93 
FF 8 1 2 1 5 t 2 4 3  1 3 5 7 t 3 0 6  - 1 4 6 + 1 6 0  - 1 7 8 + 1 6 3  

(p<oT005) (p<oT005) (p<0.85) (0.1o>j50.05) 
Fecal Zn  was + co r r e l a t ed  with Zn in take  (r=0.97, p<0.001) . In- 
take  was higher in FF, but net Z n  absorption and Zn balance were 
more negative e spec i a l l y  p r io r  t o  28 days of age (MM ( 6 )  -69 2 
105, FF ( 2 )  -313 t 93, p<0.05).  Individual balance r e s u l t s  
ranged from -239 f o  t93  f o r  MM and from -374 t o  +79 f o r  FF. I t  
i s  concluded t h a t  MM i s  advantageous with respect  t o  Zn  s t a t u s  
in VLBW i n f an t s ,  e spec i a l l y  p r io r  .to 1 month of  postnatal age. 
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Antibodies,  pass ively  acquired from t h e  mother, were previous- 
l y  shown t o  l i m i t  t h e  c i r c u l a t i o n  of ant igen given e n t e r i c a l l y  
t o  newborn r abb i t s .  In  t he  p re sen t  experiments, we t e s t e d  t he  
e f f e c t  of pass ive  immunization and e n t e r i c  ant igen challenge on 
uptake of bystander p ro t e in .  Female r a b b i t s  were immunized with 
bovine gamma globul in  (BGG). L i t t e r s  from these  animals were 
t e s t e d  p r i o r  t o  suckl ing by t he  i n t r a g a s t r i c  adminis t ra t ion  of 
bovine serum albumin (BSA) p lu s  BGG ( t e s t )  o r  ovalbumin (OVA) 
(control  animals).  Three h r s .  l a t e r ,  serum from both groups was 
t e s t e d  f o r  immunoreactive BSA by radioimmunoassay. Test animals 
had s i g n i f i c a n t l y  l e s s  serum iBSA than con t ro l s .  In  o the r  exper- 
iments t he  same protocol  was followed except f o r  t he  add i t i on  of 
14~-polyethylene  glycol  (14~-PEG) .  Three hrs .  a f t e r  challenge, 
t he  concentra t ion of r ad ioac t i v i t y  i n  var ious  segments of i n t e s -  
t i n e  was determined. There was l e s s  1 4 ~ - P E G  i n  the  small i n t e s -  
t i n e  of t e s t  compared t o  con t ro l  animals. These f indings  sug- 
g e s t  e n t e r i c  antigen-antibody in t e r ac t i on  i n  i n t a c t  animals may 
l i m l t  contact  of p ro t e in  with t he  absorpt ive  surface  on the  
enterocyte  and thus  diminish uptake of bystander p ro t e in  i n  the  
neonate. 

~, 
CLE, columnar epithelium' replaces  normal squamous l in ing.  
Previous repor ts  of CLE in  chi ldren a r e  r a r e  and usual ly  based on 
s ing l e  biopsy diagnosis.  We report a de t a i l ed  c l i n i c a l  and 
h i s to log i c  study in  10 chi ldren with C L E ,  ages 6 1/2-13 y r . ,  
diagnosed between 1976-1983. All were males. 8 had mid o r  upper 
esophageal s t r i c t u r e s ,  comprising 25% of a l l  childhood s t r i c t u r e s  
a t  UCLA during t h a t  period. All 10 had low lower esophageal 
sphincter  pressures and o r  abnormal esophageal pH s tud i e s .  
Vomiting, dysphagia, substernal pain o r  cough were present f o r  
average 8 y r ;  9 had severe vomiting o r  pneumonias below 1 y r .  
age. A s ing l e  esophageal biopsy containing columnar epithelium 
may represent normality o r  h i a tu s  hernia; in order t o  avoid t h i s  
potent ia l  confusion, esophageal biopsies were taken under di rec t  
vision a t  endoscopy from several l eve l s  above t he  GE junction. 
The diagnost ic  c r i t e r i o n  f o r  C L E  was t he  presence of columnar 
epithelium in  2 o r  more b iopsies  taken 2 cm or  more above t h e  
anatomic GE junction. A t o t a l  of 40 esophageal b iopsies  in 10 
pa t i en t s  contained columnar epithelium; surface  epithelium was 
gas t r ic- type  alone i n  6 pa t i en t s  and g a s t r i c  with i n t e s t i na l - t ype  
i n  4. These s tud i e s  show t h a t  a )  CLE should be considered i n  a l l  
chi ldren with mid o r  upper esophageal s t r i c t u r e  and in  those with 
longstanding symptoms of GE r e f l ux ;  b )  i n t e s t i n a l  metaplasia 
appears t o  be l e s s  common in  childhood CLE than in adul ts .  

PANCREATIC BIOTINIDASE ACTIVITY: THE POTENTIAL FOR 
6 1  7 INTESTINAL PROCESSING OF DIETARY PROTEIN-BOUND ' BIOTIN. Gregory S.Heard, Barry Wolf and *Janardan K .  w. Depts. of Human Genetics and Ped ia t r i c s ,  Medical College 

of Vlrginia .  Richmond, VA, and *Department of Pathology, North- 
western Universitv Medical School. Chicaao. I l l i n o i s .  

Biot in idase  c leaves  b i o t i n  'from Gidcytin (E-N-biotinyl- 
l y s ine )  and biot inyl -pept ides  r e su l t i ng  from the  degradation of 
carboxylases and, consequently,  is important i n  recycl ing the 
vitamin. Some of the  v a r i a b i l i t y  i n  the c l i n i c a l  f ea tu re s  and 
age of onset  of b io t i n idase  def ic iency (ranges from 3 weeks t o  
s eve ra l  years)  may be a consequence of d i f f e r ences  not  only i n  
the  t o t a l  d i e t a ry  b i o t i n  consumption but  a l s o  i n  the form of the 
vitamin i n  the d i e t .  Biot in idase-def ic iqnt  chi ldren whose d i e t s  
conta in  foods r i c h  i n  f r e e  ( a s  opposed t o  protein-bound) b i o t i n  
may take longer t o  become b io t i n -de f i c i en t  and, hence, t o  mani- 
f e s t  the  s igns  and symptoms of b io t i n idase  def ic iency.  We have 
shown t h a t  b io t i n idase  a c t i v i t y  i n  r a t s  i s  not enriched i n  
i n t e s t i n a l  brush border membranes but  it i s  present  i n  mucosa 
from a l l  s ec t i ons  of the small i n t e s t i n e ,  and i t  i s  a l s o  i n  
pancreat ic  homogenates (24.0i5.5 pmol/min/mg p r o t e i n ) ,  i so l a t ed  
secre tory  granules (6 .3  pmol/min/mg) and pancreat ic  ju ice  from 
cannulated ducts  (316*189 pmol/min/ml o r  7.0*4.2 pmol/min/mg). 
The apparent K of N-biotinyl-p-aminobenzoate (an a r t i f i c i a l  
subs t r a t e )  f o r  byot in idase  was 10 pM and broad pH optima of 4 t o  
8 were observed f o r  enzymes from both r a t  serum and pancreat ic  
j u i ce .  These f indings  suggest t h a t  b io t i n idase  has an important 
ro l e  i n  increas ing the  b i o a v a i l a b i l i t y  of d i e t a ry  b i o t i n .  
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