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EVALUATION OF ERYTHROCYTE RIBOFLAVIN I N  LOW BIRTH- 
WEIGHT INFANTS: RELATIONSHIP TO MODE OF NUTRITION. 594 Martin A. Docherty, Kathleen B. Schwarz (spon, by 

Thomas Aceto, J r . ) .  S t .  Louis University School of Medicine, 
Cardinal Glennon Memorial Hospital  f o r  Children, Depts. of Peds. 

and D i e t e t i c s ,  S t .  Louis,  MO. 
Riboflavin requirements f o r  t o t a l  parentera l  n u t r i t i o n  (TPN) 

regimens have not  been adequately determined. We inves t igated  
the  r i bo f l av in  s t a t u s  of low-birthweight i n f an t s  maintained by 
TPN formulation which provided 4 mglday of r i bo f l av in  t o  each 
i n f an t  compared t o  t ha t  of i n f an t s  fed  o ra l l y  on formula con- 
t a in ing  1 . 0  t o  5.0 mg r i b o f l a v i n / l i t e r .  

15 newborn i n f a n t s  (birthweight 570-2350 grams) had base l i ne  
blood samples drawn p r io r  t o  TPN or  formula feeding. The pa- 
t i e n t s  had second blood samples drawn a f t e r  they had been fed 
e i t h e r  o r a l l y  (n=7) or  by TPN (n=8) f o r  a t  l e a s t  7  days. 

Riboflavin s t a t 2  
Feeding Regimen Erythrocyte Glutathione Reductase(AC)* 

Baseline - Af t e r  
TPN 0.98 + 0.12 1.00 2 0.09 N.S. 
ORAL 1.00 + 0.11 1.06 + 0.11 N.S. 
*AC=Activity Coe f f i c i en t s  

None of t he  15 i n f a n t s  showed abnormal r i bo f l av in  s t a t u s  and 
the  range es tabl ished f o r  these  low-birthweight i n f a n t s  (AC 
0.86-1.19) corresponds t o  t ha t  es tabl ished fo r  heal thy fu l l - term 
newborns(0.9-1.2). (Proc. Soc. Exp. Biol .  Med 143:326, 1973). 

From t h i s  p i l o t  s tudy,  i t  appears t h a t  4 mglday of r i bo f l av in  
provided t o  low-birthweight i n f a n t s  i n  a  TPN so lu t i on  maintains 
r i bo f l av in  s t a t u s  during t he  time period s tudied (7 days).  

RNDOGENOUS ETHANOL PRODUCTION IN A CHILD -. - - - -. - - - - 

WITH SHORT BOWEL SYNDROME. Jerem M. Drelich 595 Amy Fox, Elinor E. Reese, Brad D. Ekr,'.n Bpon. b; 
Samuel P. Gotoff). Michael Reese Hospital and Medical Center, 
Department of Pediatrics, Chicago. 

Although ethanol occurs naturally as a  product of fermentation, 
there are few reports of significant production in humans. We report 
a  child with ethanol intoxication, apparently caused by alcoholic 
fermentation within his gastrointestinal tract. 

A 3 8112-year-old male with short bowel syndrome on continuous 
nasogastric (CNG) 314-strength Vivonex was admitted for dehydration 
from gastroenteritis. Otitis media was diagnosed, and the patient was 
placed on ampicillin. While on nasogastric ampicillin and CNG feed- 
ings, the patient developed symptoms of acute ethanol intoxication. 
Ampicillin was discontinued. Over the following 10 days, blood ethanol 
rose to  452 mg% before feedings were discontinued. Gastric ethanol 
(max. 185%) was repeatedly elevated, although less than blood ethanol. 
Stool ethanol (max. 575 mg%) was greater than blood and gastric 
~thnnol .  An extensive search for exozenous ethanol sources was unsuc- 

nance of the yeasts W o m v c e s  cerevisiae and Toru 
In vitro studies confirmed tl 
the patient's formula into ethanol.. Subsequent feeding did not result 
in elevations in blood ethanol when stools no longer had yeast 
overgrowth. 

Abnormalities of gut anatomy and motility are  known t o  predispose 
humans to  colonization by atypical flora. Fermentation by unusual gut 
flora can produce near-lethal blood ethanol levels in patients with 
short bowel syndrome being fed conventional formula. 

NUTRITIONAL ADEOUACY OF FORTlFl E D  PRETERM HUMAN M I L K  
(PTHM) I N  VLBll INFANTS. Richard A. Ehrenkranz, 596 Mildred A. Chamber1 in ,  Pa t r i c i a  A. Get tner ,  and 

Catherine M .  Nell i  (Spon. by 1 .  Gross). Dept of Ped i a t r i c s  and 
Chi ldren 's  Clinical Research Center,  Yale Univ Sch of Med, New 
Haven, CT. 

The a b i l i t y  of mother's own PTHM f o r t i f i e d  with a  prote in-  
mineral supplement ( ~ e a d  ~ohnson )  t o  approximate in u tero  re- 
quirements of f a t ,  nitrogen ( N ~ ) ,  calcium ( ~ a ) ,  phosphorus ( P )  , 
and z inc  (Zn) was assessed and compared t o  a  premature formula 
( ~ e a d  ~ohnson )  in 5  V L B W  infants  (84 948267 gm, GA 27 .85.9  wks, 
mean + SEM). Urine and stool were col lec ted  separa te ly  during a  
72 hr-interval bracketed by carmine red. Three s tud i e s  were per- 
formed in 3  i n f an t s  (wt 1230-1540 gm, age 41-74 days) fed 
fortified-PTHM and 3  in 2  infants  (wt 1120-1490 gm, age 27-40 
days) fed formula. Fat balance and absorption were 6.31+0.72 
gm/kg/d and 9325% with fortified-PTHM, and 5 .63s .06 gm/Eg/d and 
9322% with formula respect ively .  Hz, Ca, and P balance (mg/kg/d) 
and % re tent ion are  shown below. Zn balance and re tent ion ranged 
from 256 t o  1084 ug/kg/d and 1 4  t o  64% with fortified-PTHM, and 
-1074 t o  +258 pg/kg/d and -88 t o  +22% with formula respective1 y. 
I n  conclusion, the  nu t r i t i ona l  requirements f o r  f a t ,  N2, Ca, and 
P a r e  comparably met by fortified-PTHM and premature formula. 
However, fortified-PTHM meets Zn needs be t t e r .  

Fort i f  ied-PTHM Premature Formula 
Balance Retention Balance Retention 

Nitrogen 427235 8723.0 478+30 8524.9 
Calcium 79+6.0 67+6.3 85z7.5 6126.5 
Phosphorus 4 6 3 - 0  81z5-2 5620.8 7 9 9 . 6  

C A L C I U M  (Ca) , PHOSPHORUS (P) , Z I N C  (Zn),  A N D  COPPER 
(Cu) CONTENT O F  PRFTERll HUMAN M I L K  (PTHM), Richard 597 A .  Ehrenkranz, Barbara A n  Ackerman and Catherine M e  

Ilel l  i (Span. by I .  Gross). Dept of Ped, Yale Univ Sch of Med, 
Yale-New Haven Hospital , New Paven, CT. 

The Ca, P ,  Zn, and Cu content of PTHH was determined on cross- 
sec t ional  and longitudinal samples of  PTHM col lec ted  on days 1-2, 
4+1, 7+1, 14+2, 28+2, 42+2, 56+2, and 70+2 of l a c t a t i on  from 74 
&men Fho deiivere? a t  OF before 34 wks gf  ges ta t ion .  Ca, Zn, 
and Cu were analyzed by atomic absorption spectroscopy. P  was 
analyzed by t he  spectrophotometric method of  B a r t l e t t .  The 
f indings  a r e  displayed in the  Table. Chanqes in content over 
time were t e s t ed  by ana lys i s  of  variance. Zn content decreased 
s i g n i f i c a n t l y  with dura t ion of l a c t a t i on .  The content of Ca, P, 
and Cu increased s l i g h t l y  during the  ea r ly  days of l a c t a t i o n ,  but 
then decreased s l i g h t l y  with the  duration of  l a c t a t i on .  Comparing 
these  data with t h e  estimated t h i r d  t r imester  i n t r a u t e r i n e  
accre t ion r a t e s  fo r  these  4 minerals suggests t ha t  although t h e  
Zn content of PTHH might meet those r a t e s ,  the content of  Ca, P, 
and Cu does not.  

MEASURING THE DIETARY BlOAVAlLABlLlTY OF C A L C  M ( ~ a )  + CQQ I N  PREtiATuRE 1 NFAm WITH THE STABLE ISOTOPE J&a. 
1 57u Richard A .  Ehrenkranz, Barbara A. Ackerman, Catherine 

M. Nel l  i ,  and Morteza Janghorbani (Spon. by 1 .  Gross).  Yale Univ 
Sch o f  Med, Yale-New Haven Hosp, Dept of Ped, New Haven, CT and 
Nuclear Reactor Lab. Deot of Nutr and Food Sci .  Massachusetts , , 
I n s t i t u t e  o f  Technology, Cambridge, MA. 

The die tary  b ioava i l ab i l i t y  of Ca was determined on 12 occa- 
s ions  in 10 AGA premature infants  (GA 29.9+0.3 wks, B\1 1198528 gm 
mean + SEM) with s t a b l e  isotope techniques- A t r a c e r  d  s e  of 
4 6 ~ a  That provided a  5  t o  7-fold enrichment of d ie tary  I6Ca was 
given during one scheduled i n t e rmi t t en t  gavage feeding fo r  each 
determination. Five s tud i e s  were performed i n  4  i n f an t s  (wt 
1100-1500 gm, age 15-37 days) fed a  whey-predominant premature 
formula; 3  in 2  infants  (wt 1455-1560 gm, age 26-30 days) fed 
t h e i r  own mother's preterm milk (PTHM); and 4  in 4  infants  (wt 
1500-1690 gm, age 20-25 days) fed fortified-PTHM, a  1 : I  (V/V) 
mixture of the premature formula and t h e i r  own mother's milk. A 
72 hr stool co l l ec t i on ,  bracketed by carmine red, was i n i  ia ted  
with the adminis t ra t ion  of  4 6 ~ a .  The stool contents of 4kCa and 
4 8 ~ a  were determined with neutron ac t i va t i on  analys is  on each 

9. Pooling was found 
because of  reent ry  of  

G I  t r a c t / 24  hr. The % 
65-87%) from formula, 8924% 

(85-97%) from PTHM, ana  8126% (range 69-96%) from r t i f i e d -  
PTHM. Thus, assuming t h a t  preterm infants  handle '&a l i k e  
d i e t a ry  Ca, about 80% of d i e t a ry  Ca i s  b ioavai lable .  This 
value i s  comparable to  data from standard Ca balances.  

THE CRYING BABY SYNDROME: THE ROLE OF GASTRO- 
ESOPHAGEAL REFLUX. A l e x  599 ,,,on. b y  H a r v e y  coFie':YrZ,t!%':.b':, 

H a r v a r d  S c h o o l  o f  M e d i c i n e ,  C h i l d r e n ' s  H o s p i t a l  Med. 
C e n t e r ,  B o s t o n .  

C r y i n g  b a b i e s  p r e s e n t  many d i a g n o s t i c  d i l e m m a s .  W e  
s t u d i e d  1 0  i n f a n t s ,  a g e s  5-24 m o n t h s  (mean 1 0 . 8  mo.)  
who p r e s e n t e d  w i t h  p e r s i s t e n t  n o c t u r n a l  c r y i n g ; s o m e  a l -  
s o  w i t h  p o s t p r a n d i a l  i r r i t a b i l i t y .  None h a d  v o m i t i n g  o r  
w e i g h t  1os s .Mean  d u r a t i o n  o f  symptoms w a s  5 . 5  mos.  C r i -  
t e r i a  f o r  a  GE r e f l u x  workup  i n c l u d e d  s e v e r e  d i s r u p t i o n  
o f  f a m i l y  l i f e  a n d  f a i l u r e  t o  r e s p o n d  t o  a  m i l k  a n d  s o y  
f r e e  d i e t .  Me thods :  I n f a n t s  w e r e  e v a l u a t e d  b y  GI series,  
o v e r n i g h t  i n t r a e s o p h a g e a l  pH m o n i t o r i n g ,  a n d  e n d o s c o p y .  
R e s u 1 t s : U p p e r  GI  series r e v e a l e d  n o  a n a t o m i c a l  abnorm- 
a l i t i e s  a n d  s i g n i f i c a n t  GE r e f l u x  i n  3 p a t i e n t s .  Ove r -  
n i g h t  pH p r o b e  s t u d y  showed a b n o r m a l  a c i d  c l e a r a n c e  i n  
a l l  p a t i e n t s ,  c o r r e l a t i n g  w i t h  c r y i n g  a n d  i r r i t a b i l i t y .  
Endoscopy  a n d  b i o p s y  r e v e a l e d  e s o p h a g i t i s  i n  o n e  pa -  
t i e n t .  F o l l o w - u p :  ~ l l  p a t i e n t s  r e s p o n d e d  t o  a n t a c i d  
t h e r a p y .  6-24 m o n t h s  a f t e r  t h e r a p y  i n d i c a t e s  n o  e v i -  
d e n c e  f o r  r e c u r r e n c e  o f  GER, o r  c h r o n i c  e s o p h a g i t i s .  
C o n c 1 u s i o n s : l .  GER i s  a n  i m p o r t a n t  a n d  n o t  uncommon 
c a u s e  o f  t h e  n o c t u r n a l  a n d / o r  p o s t p r a n d i a l  i r r i t a b i l -  
i t y  i n  i n f a n c y . 2 .  I n t r a e s o p h a g e a l  pH p r o b e  m o n i t o r i n g  
a p p e a r s  t o  b e  t h e  b e s t  me thod  f o r  d e t e c t i n g  GER i n  
t h e s e  p a t i e n t s  a n d  c o r r e l a t e s  w e l l  w i t h  symptoms .  2 .  
On ly  1 / 1 0  ( 1 0 % )  o f  p a t i e n t s  h a d  e s o p h a g i t i s  o n  b i o p s y .  
4 .  None h a v e  p r o g r e s s e d  t o  c h r o n i c  e s o p h a g i t i s .  
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