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Production of hydrogen (Hz) was simultaneously estimated by 
both end-t idal  breath sampling (ETH?) and by d i r e c t  excret ion 
r a t e  determinations (VeH2), using a flow-through system with gas- 
t i g h t  head hood and reduction gas de tec to r  ( res .  = .010 ppm/2.5 
m l  sample). Studies  were performed on 8 normal formula-fed 
in fan t s  of various pos tna ta l  and ges ta t iona l  ages immediately 
a f t e r  feeding with sampling a t  30-minute i n t e r v a l s  u n t i l  t h e  next 
feeding (2-3 h r s ) .  Linear regression ana lys i s  of t h e  normalized 
data  showed no s ign i f i can t  e levat ion i n  H2 production over the  
f i r s t  1, 2, o r  3 h r s  a f t e r  feeding.  ETH2 and VeH2 f o r  each in fan t  
were thus taken t o  be the  respect ive means of the  mult iple  sepa- 
r a t e  determinations during t h e  sampling period.  For the  in fan t  
s tud ies  with complete da ta  (n=10), mean ETH2 was 31t24.9 (S.D.) 
ppm (range 6.85 t o  90.6 ppm); mean VeH2 was 1.47t.89 (S.D.)ml/hr 
(range .18 t o  2.96 ml/hr). The f a i l u r e  of feeding t o  e l i c i t  an 
increase i n  e i t h e r  ETH2 o r  VeH2 and the  pe rs i s t ence  of high 
values r e l a t i v e  t o  adu l t  l eve l s  may be contr ibuted t o  by the 
continuous presence of carbohydrate subs t ra te  i n  the  gut because 
of frequent feeding. This hypothesis i s  supported by data  from 
one extended s tudy (5 hrs)  during which no increase i n  ETH2 was 
noted a f t e r  feeding, but a drop t o  50% of t h e  i n i t i a l  mean value 
occurred a f t e r  3 hours ( r  = .87) .  
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HUMAN MILK TRACE METALS - APPLICATION OF X- 61 7 RAY FLUORESCENCE SPECTROMETRY TO QUANTTTA- . - - + A -  
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'x-ray fluorescence spectrometry (XRF) was eiamined as a tool for 
quantitative analysis of trace metals of biological importance in human 
milk. The validity of XRF was demonstrated by study of within day, day 
to  day, and operator to  operator variability with an accuracy of > 97%. 
Standard curves were constructed for Ca, V, Cr, Mn, Fe, Co, Ni, Cu and 
Zn and were highly significant (r 2 0.99). Correlation of results to  
atomic absorption spectrophotometry was excellent. 

Forty women provided 250 samples of human milk obtained from 2- 
359 days of lactation. Trace metals were segregated almost exclusively 
in the aqueous fraction of milk. Ca, the only major metal analyzed, was 
found in fairly constant concentration throughout lactation, 25-40 mg/dl. 
Fe, Cu, and Zn concentrations declined during lactation; this decline was 
most marked during the first 30 days. There was a 10-fold decrease in 
milk zinc concentrations by 6 months of lactation. The physiologic 
significance of these findings is unclear. I t  does not appear t o  be a 
dilutional effect but may reflect a change in maternal nutritional status, 
or, teleologically, a change in infant nutritional requirements based on 
improved assimilation of trace metals. 

The advantages of XRF for quantitation and screening of trace ele- 
ments in human milk are  1) accurate, simultaneous analysis of multiple 
elements from a single sample 2) ease of sample preparation which limits 
contamination risk 3) non-destructive analysis which permits repeated 
analysis of a single sample. 
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Type I Glycogen Storage  ise ease (GSD-I) i s  associated with a 

wide var ie ty  of metabolic abnormalities including a? extremely 
rapid elimination of ethanol. As d le ta ry  therapy almed a t  main- 
ta ining normoglycemia cor rec t s  many of the metabolic abnormali- 
t i e s ,  the  e f f e c t  of t h i s  therapy on ethanol el iminat ion was 
s tudied.  We measured the  h a l f - l i f e  (Tkmin) and clearance (C1 ml/ 
min) of 16ml/ma of intravenous ethanol in  3 groups of pa t i en t s  
with GSD-I. Group I consis ted of 3 pa t ien t s  who were untreated;  
Group I1 consis ted of 3 pa t i en t s  who were t r ea ted ;  Group 111 con- 
s i s t e d  of 4 pa t i en t s  who were p a r t i a l l y  t r ea ted  and were develop- 
ing metabolic imbalances. Results: Group I showed T4 11.79i. 
0 .8 and C1 1059i240; Group I1 showed T4 28.3t1.5 and C1 489i.105; 
Group I11 showed Tt, 20.6i.2.3 and C1 770i170; and the  Control 
showed T4 28.5i.6.4. The T4 and C1 of ethanol was s i g n i f i c a n t l y  
shortened in Group I when compared with Group I1 pa t i en t s  (p  < 
0.05). The T4 and C1 in Group I11 pa t i en t s  was intermediate be- 
tween group I and Group I1 pa t i en t s .  

Conclusion: (1) The elimination of ethanol i s  increased in 
untreated GSD-I. (2 )  Treatment aimed a t  correct ing metabolic 
imbalances r e s u l t s  in a normal ethanol elimination in GSD-I, and 
cessat ion of therapy r e s u l t s  in  a re tu rn  toward pretreatment 
values. (3 )  This suggests the  rapid elimination of ethanol in  
GSD-I i s  not i n t r i n s i c  t o  the  disease but associated with the 
secondary metabolic derangements. (4 )  Evaluation of the e l  imi- 
nation of other  drugs i s  indicated i n  pa t i en t s  with GSD-I. 
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Serum s a l i c y l a t e  l eve l s  (CASAI) were obtained a t  admission from 

172 cases of Reye's Syndrome (RS), 130 of whom were biopsy proven. 
Shown a r e  [ASA] f o r  biopsy proven cases,  by c l i n i c a l  grade, and 
age matched, community matched, s i c k  and well  con t ro l  chi ldren.  

Grade I (n=42) Mean 12 + SD 7.7 mgldl Range 1-33 
Grade I1 (n=13) 1 3 5 S D  15.7 0-48 
Grade I11 (n=32) 11 2 SD 10.2 0-35 
Grade I V  (n=34) 13 + SD 10.7 0-46 
Grade V (n=9 ) 13 + SD 11.7 0-33 

Age matched controls  col lected 1978-80: 
Varicel la  (n=17) 1.6 + SD 2.0 0.5-9.1 
U R I  (n=37) 1.0 + SD 0.5 0.3-4.6 
Well (n=79) 0.9 + SD 0.8 0.0-1.1 

Liver biopsy u l t r a s t r u c t u r e  of % p t s  with high CASAI (220mgIdl) 
was not d i f f e r e n t  from t h a t  of comparably ill p t s  with low CASAI 
(92mgIdl); both d i f fe red  g rea t ly  from t h a t  of a non-RS p t  with 
acute ASA in tox ica t ion  (ASA 66 mgldl). There is no cor re la t ion  
between c l i n i c a l  grade, mean CASAI o r  outcome; but RS p t s  had 
lox higher [ASA] than controls .  We propose the higher  CASAI i n  
RS p t s  a r e  due to  l i v e r  in ju ry  and reduced metabolism ra ther  than 
the cause of the in ju ry .  
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