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The l i v e r  is  both  t h e  p r i n c i p a l  organ f o r  ga l ac tose  d i s -  
p o s i t i o n  and a l s o  a  t a r g e t  of ga l ac tose  induced t o x i c i t y .  I n  
t h e  t r a n s f e r a s e  d e f i c i e n t  galactosemic ind iv idua l  t h e  neona- 
t a l  pe r iod  i s  t h e  most s i g n i f i c a n t  and hazardous. For t hese  
reasons  we have undertaken s t u d i e s  of ga l ac tose  metabolism 
and i t s  consequences i n  t h e  i s o l a t e d  perfused l i v e r  of t h e  
weanling r a t s .  I n  a  c losed r e c i r c u l a t i n g  system using t h e  
Mortimore pe r fus ion  apparatus  18-21 day o ld  r a t  puppies were 
perfused wi th  no s u b s t r a t e ,  10 mM glucose and ga l ac tose  a t  
1, 2, 4 ,  10, 20, 40 and 60 mM. Glucose production peaks a t  
2  mM ga lac tose .  Galactose  uptake is  s a t u r a t e d  by t h e  10 mM 
l e v e l  of ga l ac tose .  ATP decreases  wi th  c i r c u l a t i n g  ga l ac tose  
>4  mM. The l e v e l s  of t h e  Le lo i r  pathway enzymes remain con- 
s t a n t  w i th  time and s u b s t r a t e  l e v e l  f o r  a t  l e a s t  135 minutes 
of perfus ion.  UDPG/lJDpgal, G-1-PIG-6-P and l ac t a t e lpy ruva te  
r a t i o s  remain unchanged a t  varying l e v e l s  of galactose .  No 
g a l a c t i t o l  o r  ga l ac tona te  was produced by these  l i v e r s  a t  
any l e v e l  of ga l ac tose .  This  system provides an exce l l en t  
phys io log ica l  model f o r  t h e  inves t iga t ion  of t h e  r egu la t ion  
and c o n t r o l  of ga l ac tose  metabolism. 

NECROTIZING ENTEROCOLITIS I N  INFANTS FED AN ELEMENTAL FORMULA 
Book, &.S.,=, J.J.,  and Jung, A.L., Department of 
Ped ia t r i c s ,  Univ.Utah Col.Med., S a l t  Lake City. 

Necrotizing e n t e r o c o l i t i s  (NEC) i s  a  ca t a s t roph ic  d i sease  
t h a t  occurs i n  5% of admissions t o  our neonata l  I C U .  Although 
a  number of a s soc ia t ions  have been suggested, t he  pathogenesis 
of NEC has  not  been def ined.  Based on observat ions  i n  our 
nursery  t h a t :  1) t h e  incidence inc reases  wi th  prematurity (60% 
of ca ses  occur i n < 1 2 0 0  G i n f a n t s ) ,  2) t he  incidence increased 
a t  about t he  time increased emphasis was placed on o r a l  a l i -  
mentation, 3)  we have found increased f e c a l  reducing sub- 
s t ances  i n  10-14 i n f a n t s  f o r  1-5 days p r i o r  t o  developing NEC, 
4 )  f a t  abso rp t ion  i s  decreased i n  t he  newborn, we i n i t i a t e d  a  
con t ro l l ed  c l i n i c a l  s tudy t o  determine t h e  e f f e c t  of formula 
on development of NEC. In fan t s  (1200 G were randomized and fed 
e i t h e r  a  s tandard premature formula (PF) o r  a  0.67 cal /ml  
e lemental  formula (EF) wi th  medium chain  t r i g l y c e r i d e s .  The 
g e s t a t i o n a l  age, b i r t h  weight and s e v e r i t y  of i l l n e s s  was 
s i m i l a r  i n  the  two groups. The average r a t e  of i nc rease  of 
formula feeding during the  f i r s t  8  days was s i m i l a r  (EF=19.4, 
PF=16.7 ml/kg/day). NEC developed i n  7  of 8  i n f a n t s  fed EF 
and i n  2  of 8  fed PF ( p  <.005). The incidence of NEC i n  t he  
PF group was unchanged from t h a t  occurr ing dur ing the  previous 
16 months when 20 of 76 i n f a n t s  41200 G developed NEC. I n  a  
r e t r o s p e c t i v e  review, 5  i n f a n t s  w i th  2  o r  more episodes  of NEC 
had been fed EF on recovery from the  f i r s t  episode. The high 
osmolar i ty  of EF may be important i n  the  increased incidence 
of NEC i n  EF fed i n f a n t s .  

STUDIES ON THE ETIOLOGY OF ACUTE INFANTILE DIARRHEA. Robert 
Bor to lus s i ,  Maria Szymanski, Richard Hamilton and Pe te r  
Middleton. Res. I n s t . ,  Hosp. f o r  Sick Chi ldren,  Dept. of Ped., 
Univ. of Toronto, Toronto, Canada. 

Over a  14-month per iod we examined g a s t r i c  and duodenal 
j u i ce  and s t o o l s  from 17 a f f ec t ed  i n f a n t s  i n  t h e  acu te  phase 
(wi thin  3  days of onset )  and convalescent  phase (5 and 20 days 
l a t e r )  of t h e i r  i l l n e s s .  A l l  were h o s p i t a l i z e d  wi th  severe  
dehydrat ion,  none had b a c t e r i a l  pathogens cu l tu red  f romstools .  
I n  t he  acu te  phase, duodenal j u i ce  conta ined v i r u s  p a r t i c l e s  
(seen by e l e c t r o n  microscopy) i n  12 of 17 cases ,  a  s p e c i f i c  
d ip lo rna  v i r u s  (orbi)  i n  10 ,  adenovirus i n  2. The d ip lo rna  
v i r u s  was seen i n  s t o o l s  of 6  of t h e  10 in fan t s .  Virus was 
not  seen i n  g a s t r i c  juice. I n  t he  convalescent  phase v i r u s  
was no t  seen i n  duodenal j u i ce  o r  i n  s too l .  In  acu te  phas> 
duodenal j u i ce  f a s t i n g  t o t a l  b i l e  s a l t  concentra t ions  were 
above t h e  c r i t i c a l  mice l l a r  concen t r a t ion ;  t he re  was neg l ig -  
i b l e  f r e e  b i l e  a c i d ,  IgA concen t r a t ions ,  8.4 + 1.1 mgI100 ml 
( m i  s d ) ,  were normal a s  they were i n  convalescent  j u i c e ,  
7.4 + 2.6. Candida a lb i cans  was cu l tu red  from 3 acute  phase 
duodenal j u i ces ,  one of which conta ined diplorna v i rus .  
Bac te r io log ica l  s t u d i e s  on the  same juices  found no known 
pathogens. Our f indings  support  t he  view t h a t  non-bacter ia l  
acu te  d i a r rhea  i n  i n f a n t s  i s  v i r a l .  We have i d e n t i f i e d  a  
s p e c i f i c  agent i n  t h e  major i ty  of our ca ses  which does not  
appear t o  d i s t u r b  b a c t e r i a l  f l o r a  o r  t o  a l t e r  s e c r e t o r y  IgA 
concentra t ion i n  t he  upper gut.  

EFFECT OF GESTATIONAL AGE ON THE UTILIZATION OF INTRAVENOUS 
AMINO ACIDS I N  THE FIRST WEEK OF LIFE. M.H. Bryan, G.H. Ander- 
son, R.N. Roy, K.N .  Jeejeebhoy. The Research I n s t .  of The Hosp. 
f o r  Sick Children, Depts. of P e d i a t r i c s ,  N u t r i t i o n ,  Medicine; 
Univ. of Toronto, Toronto, Canada. ( I n t r .  by P.R. Swyer) 

The use  of in t ravenous a l imen ta t ion  i n  newborn i n f a n t s  has  
increased where o r a l  n u t r i t i o n  is  inadequate. This  s tudy re-  
p o r t s  t he  response of 28 newborns ( g e s t .  28-40 wks) t o  a  t o t a l  
pa ren te ra l  i n fus ion  of 3.0g L amino acid/kg/day i n  dex t rose  
dur ing t h e  f i r s t  7  days. The i n f u s a t e  contained no ty ros ine  o r  
cys t ine .  N r e t e n t i o n  rose  wi th  matur i ty  from 28-30 wks and re-  
mained constant  from 31-40 wks. N l o s s e s  were a s  urea  and not  
a s  a amino N ,  suggest ing t h a t  even <31 wk newborns hgve t h e  
capac i ty  t o  u t i l i z e  amino ac ids  f o r  gluconeogenesis.  Blood 
amino a c i d  l e v e l s  were s i m i l a r  on days 1 and 6. Phenylalanine  
l e v e l s  were normal and ty ros ine  l e v e l s  ro se  ind ica t ing  conver- 
s ion  a t  a l l  g e s t a t i o n a l  ages. Cyst ine  l e v e l s  were n e g l i g i b l e ,  
methionine l e v e l s  high and taur inelmethionine  r a t i o s  low sug- 
ges t ing  t h a t  c y s t i n e  i s  an e s s e n t i a l  amino ac id  i n  <31 wk in-  
f a n t s .  These f ind ings  r eve r se  wi th  inc reas ing  ges t a t ion .  The 
evidence suggests  t h a t  N r e t e n t i o n  is  dependent upon maturat ion 
of anabol ic  p r o t e i n  enzyme systenis and t h a t  t h e  amino a c i d  con- 
t e n t s  of a v a i l a b l e  i n f u s a t e s  need t o  be  va r i ed  according t o  
n e s t a t i o n a l  axe. - 

N out  Urea N a amino N N r e t a i n e d  *&. n 
wks . mglkld mg/k/d mglkld % 

28-30 10 554?52 488+108+ 344161+ 26+14 12i19' 
31-40 18 581150 346i 77 249'61 23' 9 41f11 

(M~ISD) +p<o.ol 

PORTACAVAL SHUNT AND LIPID SYNTHESIS. H. P e t e r  Chase and 
Thomas E. S t a r z l .  Univ. of Colo. Med. C t r . ,  Depts. of Ped ia t .  
and Surgery, Denver, Colorado. 

A 12 y.0. g i r l  wi th  homozygous type I1 hyperlipoproteinemia 
has had marked improvement fol lowing po r t acava l  (PC) shunt  
(Lancet,  i i : 944 ,  1973). In  an a t tempt  t o  exp la in  t h e  reduc- 
t i o n  i n  serum c h o l e s t e r o l  (chol)  l e v e l s ,  7 dogs were given 
end-to-side PC anastamoses and 3 had sham ope ra t ions .  F a s t i n g  
presurgery mean serum chol  l e v e l s  i 1 SD were 193 + 29 mg% i n  
c o n t r o l  and 196 i 14 mg% i n  t e s t  dogs. Chol l e v e l s  were s t a -  
t i s t i c a l l y  lower (p  < .01) 1 month fol lowing surgery ( con t ro l s  
= 205 i 27 mg%; t e s t s  = 127 f  21 mg%) and t h e r e a f t e r .  The 
r a t e  of chol  syn thes i s  from a c e t a t e - 2 k  was measured i n  v i t r o  
on l i v e r  b iops i e s  from t h e  same dogs. There were no d i f f e r -  
ences i n  t h e  f a s t i n g  r a t e  of chol  syn thes i s  i n  t h e  pre-shunt 
dogs o r  a t  1 o r  4  weeks a f t e r  surgery.  However, fed  dogs a t  
6  weeks had a  higher  r a t e  of chol  syn thes i s  f o r  t h e  con t ro l s  
(1060 1 325 cpm/~g chol)  compared t o  t h e  t e s t s  (599 + 236 cpm/ 
uq cho l ) .  I n  7 o the r  dogs, a l l  blood from t h e  p o r t a l  vein  was 
suppl ied t o  t h e  r i g h t  lobes  and from t h e  IVC t o  the  l e f t  lobes  
of t h e  l i v e r .  The r i g h t  lobes  had a  higher  r a t e  of l i p i d  syn- 
t h e s i s .  In  8 o t h e r  dogs, t h e  panc rea t i c  blood was suppl ied t o  
t h e  r i g h t  lobes  and the  i n t e s t i n a l  blood t o  t h e  l e f t  lobes .  
The l e f t  s i d e  now showed a  higher  r a t e  of l i p i d  syn thes i s .  
These s t u d i e s  i n d i c a t e  t h a t ,  a t  l e a s t  i n  t h e  dog, food o r  
o the r  f a c t o r s  absorbed from t h e  i n t e s t i n e ,  more than  pan- 
c r e a t i c  hormones, r egu la t e  t h e  r a t e  of hepa t i c  chol  syn thes i s .  

QUANTITATIVE ESTIMATION OF RIBOFLAVIN DEFICIENCY I N  A LOW 
SOCIOECONOMIC PEDIATRIC POPULATION R V  A NFW MFTHOD - . . . . - . - . . . 

Harold S. Cole, Rafael Lopez, Jack M .  Cooperman, Dept. of 
Ped ia t r i c s ,  New York Medical Colleqe, New York, New York 

Riboflavin def ic iency may be more prevalent  than previously  
suspected in  ch i ld ren  in whom the  main s t a p l e s  of t h e i r  d i -  
e t a r y  regimen a r e  cereal  gra ins  and beans. The l a t t e r  a r e  poor 
sources of t h i s  vi tamin. However, l abo ra to ry  methods t h a t  
could s p e c i f i c a l l y  de t ec t  t he  de f i c i ency  were not ava i l ab l e .  
Recently, i t  has been shown t h a t  the  determinat ion of the  
degree of s a t u r a t i o n  of t he  enzyme e ry th rocy te  g lu t a th ione  
reductase  with FAD, a  r i bo f l av in  coenzyme, was a  s e n s i t i v e  and 
s p e c i f i c  i nd ica to r  of r i bo f l av in  def ic iency in adu l t s .  We have 
shown t h a t  t he  method i s  app l i cab le  t o  i n fan t s  and ch i ld ren .  
We then s tud ied  100 in fan t s  and ch i ld ren  ranging from 1 week 
t o  16 years of aye. None had d i a r rhea ,  vomiting o r  malabsorp- 
t i on .  1 1  were found t o  be d e f i c i e n t ,  and with one except ion,  
t h e i r  ages ranged from 4 t o  16 years .  One in fan t ,  8 months old  
who was d e f i c i e n t ,  had neuroblastoma. In general ,  t h e i r  d i e t s  
were cha rac t e r i zed  by low milk, meat and egg consumption. None 
had chei l o s i s  o r  corneal vascu la r i za t ion .  Most were below the  
50th p e r c e n t i l e  f o r  height  and weight. Because of r i b o f l a v i n ' s  
important r o l e  in biological  ox ida t ion  and reduct ions ,  a  
def ic iency of t h i s  vitamin may a f f e c t  growth and development 
of chi ldren.  Since many ch i ld ren  consume l a r g e  amounts of 
s t a r ches  and sugar ,  r i bo f l av in  def ic iency may be more wide- 
spread. 
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