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Because a l l  b r e a s t  mi lk  i s  contaminated,  i t  i s  impor tan t  t o  
minimize t h e  r i s k  of b a c t e r i a l  growth i n  b r e a s t  mi lk  infusions t o  
immunocompromised newborns. This  s t u d y  t e s t e d  b a c t e r i a l  growth 
by s e r i a l  d i l u t i o n s  and p l a t e  counts  i n  b r e a s t  mi lk  a s  a f u n c t i o n  
of (1) r e f r i g e r a t i o n  t o  24 h r s ,  (2) tub ing  contamina t ion ,  (3) i n -  
f u s i o n  t ime a t  room tempera ture .  Thawed b r e a s t  mi lk  was i n f u s e d  
a t  1-2 c c l h r  through i v  tub ing  f o r  a t o t a l  of 12 h r s .  The b r e a s t  
mi lk  was r e f r i g e r a t e d  u n t i l  u s e  i n  a cont inuous  12-hr i n f u s i o n  o r  
t h r e e  s e r i a l  four-hr i n f u s i o n s  which were c u l t u r e d  a t  time 0,  4, 
8, 12 ,  24 h r s .  D i f f e r e n t i a l  growth d u r i n g  s e q u e n t i a l  four-hr 
i n f u s i o n s  r e f l e c t e d  tub ing  contamina t ion ,  which was compared t o  
b a c t e r i a l  growth d u r i n g  a 12-hr room-temperature i n f u s i o n  t o  
de te rmine  b a c t e r i a l  growth independent of tub ing  contamina t ion .  
There was no i n c r e a s e  i n  b a c t e r i a l  growth d u r i n g  24 h r s  of r e f r i g -  
e r a t i o n  o r  d u r i n g  a four-hr room-temperature i n f u s i o ~ l  (N=12). 
The mean i n c r e a s e  i n  b a c t e r i a l  growth due  t o  tuba  contarniaation 
dur ing  h r s  4-8 was 0 .5  l o g ,  duoing h r s  8-12 was 1 . 3  l o g  (N-4). 
The mean i n c r e a s e  i n  b a c t e r i a l  growth, independent of t a h e  con- 
tamina t ion  d u r i n g  h r s  0-8 was 0.5 log ,  d u r i n g  h r s  0-12 was 0.5 
l o g  (N-4). Our d a t a  s u g g e s t  t h a t  t h e r e  is  ne  i n c r e a s e  i n  bac- 
t e r i a l  growth i n  b r e a s t  l a i lk  d u r i n g  four -hr  i n f u s i o n s  a t  rnpn 
temperatu.-e o r  24 h r s  of r e f r i g e r a t i o n ;  because t u b e  ountamina- 
t i o n  and b a c t e r i a l  growth appear  a f t e r  f o u r  h r s  a t  room tempera- 
t u r e ,  b r e a s t  m i l k  and tub ing  should  be  changed every f o u r  h r s .  

BETA-HYDROXYBUTYRATE CONCENTRATIONS IN PLASMA OF PRE- 
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The ke tone  bodies ,  beta-hydroxybutyrate (BOHB) and ace toace-  
t a t e ,  a r e  s u b s t r a t e s  r e a d i l y  a v a i l a b l e  f o r  r e s p i r a t i o n  and l i p o -  
g e n e s i s ,  p a r t i c u l a r l y  i n  t h e  deve loping  c e n t r a l  nervous system. 
Ketone body c o n c e n t r a t i o n s  i n  blood i n c r e a s e  i n  t h e  3rd t r i m e s t e r  
of pregnancy. Measurements o f  u m b i l i c a l  a r te r io-venous  concen- 
t r a t i o n  d i f f e r e n c e s  s u g g e s t  t h a t  t h e y  a r e  t r a n s f e r r e d  from p l a -  
c e n t a  t o  f e t u s .  I n  o r d e r  t o  de te rmine  whether t h e  f a t  c o n t e n t  i n  
formulas may i n f l u e n c e  ke tone  body l e v e l  i n  b lood ,  we measured 
t h e  c o n c e n t r a t i o n  o f  BOHB i n  plasma from 11 pre te rm i n f a n t s  (ges- 
t a t i o n a l  age  3450.9 wks).  A t  t h e  t ime  o f  e n t r a n c e  t o  t h e  s tudy ,  
t h e  i n f a n t s  were r e c e i v i n g  110 cal/kq/day. They were f e d  3 d i f -  
f e r e n t  formulas s e q u e n t i a l l y  i n  t h e  o r d e r :  PM 60/40, S imi lac  Spe- 
c i a l  Care and S imi lac  20. Each formula was f e d  f o r  4 days  and 
blood samples were o b t a i n e d  2 hours  a f t e r  t h e  l a s t  feed ing  on t h e  
morning of t h e  4 t h  day. S imi lac  S p e c i a l  Care c o n t a i n s  medium 
c h a i n  t r i q l y c e r i d e  (MCT) a known ke toqenic  f a t ;  PM 60/40 and 
S imi lac  20 do not.  The c o n c e n t r a t i o n s  o f  BOHB i n  plasma from 
pre te rm i n f a n t s  on formulas were: PM 60/40, 0.60?0.01 mM; S imi lac  
S p e c i a l  Care,  0.14i0.03 mM; S imi lac  20, 0.05i0.01 mM. Conclusion: 
Preterm i n f a n t s  f e d  formula c o n t a i n i n g  MCT have h igher  plasma 
c o n c e n t r a t i o n s  o f  BOHB. S i n c e  ke tone  body uptake  by b r a i n  has  
been shown t o  be d i r e c t l y  p r o p o r t i o n a l  t o  plasma l e v e l  t h e  d i f -  
f e r e n c e  could  be  impor tan t  f o r  b r a i n  development. 

REGIONAL CIRCULATORY RESPONSES I N  2-4 WEEK-OLD PIG- 
LETS:EFFECTS OF FEEDING AND HEMORRHAGE(H). A l i c e  C .  734 - Yao, P h y l l i s  M. Gootman, P a t r i c i a  E. P i e r c e ,  irevFn 
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Responses of t h e  s u p e r i o r  m e s e n t e r i c ( ~ e s ) ,  femoral (fern) and 
renal   en) a r t e r i a l  blood f lows(F)  t o  f e e d i n g ( ~ r o u p  I ,  n=20) and 
t o  feed ing  a f t e r  a 15% blood volume H ,  ( ~ r o u p  I I ,  n=10) were exa- 
mined in  l i g h t l y  a n e s t h e t i z e d ,  a r t i f i c i a l l y  v e n t i l a t e d  p i g l e t s .  F 
were r e g i s t e r e d  wi th  e l e c t r o m a g n e t i c  probes pre- and pos tpran-  
d i a l l y  f o r  2 h r s .  E K G ,  h e a r t  r a t e  and a o r t i c  p r e s s u r e  were con- 
t inuous ly  monitored.  Regional v a s c u l a r  r e s i s t a n c e s ( ~ )  were 
c a l c u l a t e d .  Commercially formulated mi lk ,  26 ml/kg, were given 
by gavage. S i g n i f i c a n t  f a l l  in p u l s e  pressure(PP)  occur red  t o  H .  
A f t e r  a t t a i n i n g  a s teady  s t a t e  fo l lowing  H ;  f eed ing  protocol was 
c a r r i e d  o u t .  S i g n i f i c a n t  r e s u l t s  (~ean+SE)  a r e :  
P o s t p r a n d i a l  Maximum Regional C i r c u l a t o r y  Changes(d%, ~ 4 . 0 5 )  
Group Mes F Mes R Fem F Fern R 

I +29.9+10.7 -15.4+7.8(NS) -24.8+7.2 +39.3+17.9 
I I c44.2j14.3 - 3 1 . 5 3 . 9  +43.7-15.6 -28.656.9 

S i g n i f i c a n t  changes in Group I s t a r t e d  15-30 min a f t e r  feed ing  
and a t  45 min f o r  Group I I ,  both l a s t e d  t h e  remainder of observ- 
a t i o n  period.  RenF and RenR changes were i n c o n s i s t e n t .  Group I 
responses i n d i c a t e  t h a t  reg iona l  F r e d i s t r i b u t i o n  occur red  wi th  
feed ing  favor ing  t h e  Mes c i r c u l a t i o n .  Following H ,  f eed ing  in- 
c reased  MesF, FemF, PP and decreased  FemR, MesR. These r e s u l t s  
sugges t  t h a t  p i g l e t s  2-4 wks of age a r e  capable  of o v e r r i d i n g  
c i r c u l a t o r y  response t o  H dur ing  feed ing .  (Supported by N I H  
~ ~ 2 0 8 6 4 )  
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Few techniques exist  t o  evaluate nutritional s ta tus  in infants and 

children. We determined seru:n fibronectin, prealbumin, and albumin 
values in 27 malnourished children (ages I mo - 2Y2 yr) to assess serum 
fibronectin a s  a biochemical marker of nutritional s ta te .  Height, weight, 
est imated weight for  agelheight for age, head circumference t o  mid- 
humeral circumference rat io,  and skinfold thickness measurements were 
obtained on admission t o  the  study and serially. Patients' nutritional 
s ta tus  was categorized a s  severe or mild-moderately malnourished or  
"nutritionally restored" by anthropometry; 

Severe (S) Mid-Moderate (M) Restored (R) 
Prealbumin (mgldl) 6.8 17.9 2 5.5s 23.3 _+ 5.9** 
Albumin (gmldl) 2.4 + 0.8 3.1 + 0.6 3.8 + 0.4 
Fibronectin (mcg/ml) 99.1; 39.2 210.5-2 70.1*** 283.9- 66.3** 
* p c . O 2 S v s M ,  **p(.001 S v s 8 ,  * * * p ~ . 0 0 1  S v s M .  
Prealbumin and serum fibronectin were significantly decreased in patients 
with severe malnutrition compared t o  mild-moderate malnutrition or  
"nutritionally restored" patients. There was no sigificant difference in 
prealbumin and serum fibronectin concentrations in study patients with 
mild-moderate malnutrition compared t o  "nutritionally restored'  patients 
(prealbumin p = .24, fibronectin p = .06). Albumin concentrations were  
higher in the  be t te r  nourished patient  group, however, no significant 
increases were seen. Serum fibronectin significantly correlated (R = 0.64, 
p c .0l)  with prealbumin (all groups compared concomitantly). Serum 
fibronectin may be a sensitive indicator of nutritional adequacy. 

B r e a s t  Milk P r o t e c t i o n  Against  E n t e r o c o l i t i s  
Moritz M. Z i e g l e r ,  M.D. ,  Colin MacNeill and a 736 Maria Rupnick, B. S. 

A n e o n a t a l  r a t  model of n e c r o t i z i n g  e n t e r o c o l i t i s  was pro- 
duced by f e e d i n g  pregnant  mothers a 2.5% p r o t e i n  d i e t  and 
by s t r e s s i n g  h e r  newborns w i t h  3 days of hypoxia (~102<5%) 
and hypothermia (4OC). The r e s u l t a n t  malnourished pups ( b i r t h  
weight 5 .7  gm v s  7.8 gm, d a i l y  weight g a i n  1.5% v s  12 .5%,  
t o t a l  p r o t e i n  2.9 gm% v s  3.9gm%, albumin 1.5 gm% v s  1.9 gm%, 
p<.05)  fo l lowing  s t r e s s  developed h i s t o l o g i c a l l y  confirmed 
e n t e r o c o l i t i s  (24 of 95 pups,  26%). d e s p i t e  f e e d i n g  from t h e i r  
own mother. When t h e s e  animals were f o s t e r  nursed  by a 
normally nour i shed  mother,  t h e r e  was a dramat ic  d iminut ion  i n  
t h e  inc idence  of e n t e r o c o l i t i s  (4 of 44, 9.0%).  B r e a s t  milk 
was analyzed from malnourished and normal mothers and found t o  
be  s i g n i f i c a n t l y  d e f i c i e n t  i n  p r o t e i n  (7.27 gm% v s  8.72 gm%, 
p <.05) gnd t o t a l  mononuclear c e l l s  (1.4 x lo6 c e l l s / c c  v s  
3.2 x 10 c e l l s l c c ,  p < .05) .  Subsequently,  f o s t e r  n u r s i n g  was 
done between AgB incompat ib le  Lewis and Brown Norway s t r a i n s ,  
and i n  bo th  pup-maternal s t r a i n  combinations,  f o s t e r  n u r s i n g  
t o  normally nour i shed  mothers a f forded  p r o t e c t i o n  a g a i n s t  
e n t e r o c o l i t i s .  Furthermore,  subsequent b r e a s t  milk donor 
s t r a i n  s k i n  g r a f t s  on to  r e c i p i e n t  pups f a i l e d  t o  demons t ra te  
e i t h e r  t o l e r a n c e  o r  s e n s i t i z a t i o n  t o  donor s t r a i n  a n t i g e n  
(median s u r v i v a l  t ime 9.0 days) .  These d a t a  sugges t  t h a t  
a l though materna l  n u t r i t i o n a l  s t a t u s  may p l a y  a s i g n i f i c a n t  
r o l e  i n  p r o t e c t i n g  t h e  malnourished r a t  pup from developing 
e n t e r o c o l i t i s ,  i t  i s  u n l i k e l y  t h a t  t h e  c e l l u l a r  component of 
t h i s  milk i s  immunologically a c t i v e .  

GENETICS 
ELECTRON-TRANSFERRING FLAVOPROTEIN (ETF) ACTIVITY IS  737 DEFICIENT IN GLUTARIC ACIDURIA TYPE I 1  (GA-11) AND 
ETHYLMALONIC-ADIPIC ACIDURIA (EMA) FIBROBLASTS. 

B. A. Amendt and W. J. Rhead (Spon. by J. R o b i l l a r d ) ,  U n i v e r s i t y  
of Iowa, Department of P e d i a t r i c s ,  Iowa C i t y ,  Iowa 52242. 

GA-I1 and a mild v a r i a n t ,  EMA, r e s u l t  from impaired mitochon- 
d r i a l  dehydrogenation of m u l t i p l e  acyl-CoA's, due t o  d e f i c i e n t  
ETF o r  ETF dehydrogenase (DH) a c t i v i t y ,  which t r a n s f e r  e l e c t r o n s  
from t h e  acyl-CoA DH (ADH) t o  coenzyme Q.  I n  two GA-11, one 
female and one male,  and i n  3 EMA/mild GA-I1 p a t i e n t s ,  medium 
cha in  ADH (MCADH) a c t i v i t i e s  i n  GA-I1 and EMA f i b r o b l a s t  mito- 
c h o n d r i a l  s u p e r n a t a n t s  (MS), measured by a dye a s s a y ,  were 55% 
(p<0.05) and 77% of c o n t r o l ;  wi th  a 3 ~ - r e l e a s e  a s s a y ,  MCADH 
a c t i v i t i e s  i n  GA-I1 and EMA MS were 80% and 92% of c o n t r o l .  I n  
GA-I1 and EMA whole f i b r o b l a s t  s u p e r n a t a n t s ,  s h o r t  cha in  ADH, 
MCADH, and isovaleryl-CoA DH a c t i v i t i e s  ranged from 76% t o  103% 
of c o n t r o l  ( p > 0 . 1 ) .  With a dye r e d u c t i o n  method i n  which MS ETF 
t r a n s f e r s  e l e c t r o n s  from 39 pmoles pure p i g  l i v e r  MCADH t o  an 
a c c e p t o r  dye,  ETF a c t i v i t y  i n  GA-I1 was 29% ( ~ ~ 0 . 0 5 ;  N=10) and 
i n  EMA 62% of c o n t r o l  (pC0.05; N=14). When assayed wi th  165 
pmoles MCADH, ETF a c t i v i t i e s  i n  c o n t r o l  MS i n c r e a s e d  t h r e e - f o l d  
and i n  GA-I1 and EMA MS were 8% (p<0.01) and 36% of c o n t r o l  
(p<0.05).  S ince  f l a v i n  adenine  d i n u c l e o t i d e  (20uM) increased  ETF 
a c t i v i t y  i n  GA-I1 and EMA t o  on ly  15% and 51% of c o n t r o l ,  FAD 
binding  t o  ETF i s  probably no t  d e f e c t i v e  i n  GA-I1 and EMA. Anti- 
mycin-A i n c r e a s e d  e l e c t r o n  f l u x  t o  t h e  a c c e p t o r  dye and c o n t r o l  
ETF a c t i v i t y  40%, bu t  ETF a c t i v i t i e s  i n  GA-I1 and EMA MS were 
s t i l l  15% and 46% of c o n t r o l .  These c a s e s  of  GA-I1 and EMA 
appear  due t o  s e v e r e  and mild ETF d e f i c i e n c i e s ,  r e s p e c t i v e l y .  
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