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REDUCTION OF SERUM IONIZED CALCIUM (iC)  AND 

733 ELEVATION OF SERUM PHOSPHORUS IN COW MILK 
FORMULA FED INFANTS COMPARED TO BREAST FED INFANTS 

IN THE FIRST SIX MONTHS OF LIFE. Bonny Specker, Ph i l i p  
Lichtenste in ,  Charles Gormley, Reginald C.  Tsang, U .  Cincinnati  

Cow milk may r e s u l t  i n  neonatal hypocalcemic t e t any  in  term 
in fan t s  a t  one wk of aae. Current US cow milk formulas a r e  
modified t o  have l o w e r " ~  contents and should minimize adverse 
e f f e c t s  on Ca metabolism. However t hese  formulas s t i l l  conta in  
more P (33-40 mgldl ) vs breas t  milk (13 mgldl) and t h e r e  a r e  no 
s tud ie s  on iCa and P i n  formula vs breas t  fed infants  i n  t h e  
f i r s t  6 mos of age. We hypothesized t h a t  t h e  higher i n t ake  of 
P i n  formula vs breas t  fed in fan t s  r e s u l t s  i n  g rea t e r  serum P 
but lower iCa. In a Z4 f a c t o r i a l  design cross-sect ional  study 
control led  f o r  sex,  race ,  season and d i e t ,  we evaluated serum 
Ca, iCa and P by d i e t  (formula vs b reas t )  i n  119 normal, term 
in fan t s  <6 mo of age. No dif ferences  i n  serum Ca, iCa o r  P by 
season, race o r  sex were found. Total serum Ca did not d i f f e r  
between breas t -  and bot t le- fed with means (tsem) of 9.75 (0.09) 
and 9.73 (0.06) mgldl. However, iCa (Radioiiieter e l ec t rode ,  N 
adu l t s  4.8-5.2 mg/dl, CV 1.1-2.68) was lower i n  bo t t l e -  (5.27+ 
0.02 mg/dl ) vs breast-fed in fan t s  (5.38t0.03) (p=0.005). Serum P 
was h ~ g h e r  (6.98+0.08) f o r  bo t t l e -  vs 6T44 (t0.10) i n  breas t - fed 
(ptO.OO1). Therewere  no co r re l a t ions  of C-terminal o r  i n t a c t  
PTH by radioimmunoassay with iCa o r  P .  Thus, serum iCa i s  lower 
and P i s  higher i n  formula- vs breast-fed in fan t s .  We specula te  
t h a t  t h e  lower Ca:P r a t i o  i n  cow milk formula (1 .3: l )  compared 
t o  t h a t  of breas t  milk ( 2 : l )  may be responsible  f o r  t hese  
observed di f ferences .  

EVALUATION OF POLY R-478, A NEW POLYMERIC FOOD 
734 DYE, AS A NON-ABSORBABLE MARKER (NAM). G.E. Stahl, . -  - 

J.C. Fayer, J.B. Watkins. Divisions of Neonatology and 
Gastroenterology, Dept. Pediatrics, Univ. PA Sch. Med., Philadelphia, PA. 

Polv R-478 (Dvna~ol  Cow. Palo Alto. CAI is one of a new familv of 
polymeric food by& which'have been ;how" t o  be highly water sduble, 
non-toxic and non-absorbable (J Cosmet Toxic01 19:687,1981). To evaluate 
Poly R-478 as  a NAM for absorption studies, i t  was compared t o  PEG- 
4000 in a protocol for the  measurement of bile salt  absorption (Ped Res 
18: 213A, 1984). Male rats (n=15; age 40 + 5 days; wt 154 + 33 g -mean + 
SD) were anesthetized, bile ducts were cannulated and the  jejunum (J) 
catheterized. To compare the distribution of the NAMs, a group of rats 
(n=7) had 1 ml of a solution containing 1 t o  10 mM taurocholate (TC), 3H- 
TC, and both 1%-PEG and Poly R-478 instilled into the J. To measure 
TC absorption, a second group (n=8) received solutions containing TC, 3H- 
TC and Poly R-478. At the end of the  study, J and ileum were divided into 
8 segments, homogenized, and digested in 1M KOH. The absorbance of 
Poly R-478 a t  515 nm was found to  be linear from .0002% to  .02g%. The 
Poly R-478 concentration in each segment was measured by spectro- 
photometry a t  515 nm and was used to  calculate TC absorption. 

Pol R 478 recovery was 96.3 + 9.7%. The distributions of Poly R-478 
and YoCIPEG were significantly correlated (r=.91, p<.001). The TC 
absorption rate was linearly related to  the  TC concentration (y=.54x+.20, 
r=.98, p<.001) and was identical t o  data calculated using PEG-4000. 

Poly R-478 is an effective NAM whose advantages include solubility in 
water, stability, easy and precise concentration determinations and non- 
radioactivity, allowing the  simultaneous use of multiple radio-labeled 
substrates. The extensive use of this dye family in the food industry 
attests t o  its applicability t o  human and animal absorption studies. 
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Dietary deficiences of antioxidant nutrients (vitanin E and seleniud were 
found to have major effects on rat plasma lipoprotein-cholesterol levels. 
Weanling Fischer-344 rats were fed a cholesterol free basal diet deficient in 
both vitamin E and seleniur (B  diet) or supplemented with either vitamin E ( B t E  
diet) or selenium (BtSe diet) or both these micronutrients (BtEtSe diet). After 
13 weeks, the rats fed diets deficient in selenium (BtE or B diets) developed 
elevated LDL-cholesterol (13tl mgldl plasma) compared with values for 
age-matched rats (7:1 mg/dI plasla) fed the selenium suppletented diets (BtSe or 
BtEtSe),. VLDL-cholesterol levels (3.3t0.4 ngldl) in rats fed the B diet 
deficient in both vitamin E and selenium were significantly higher than values 
10.6!0.2 mg/dl) for any of the other dietary groups. HDL-cholesterol levels 
were not significantly different in the various dietary groups. In a second 
experiment, diets identical to those in the first experiment were used but were 
supplemented with 11 cholesterol. The addition of dietary cholesterol caused a 
Barked increase in serum lipoprotein-cholesterol levels in all dietary groups. 
LDL-cholesterol was again selectively increased (37th) in rats fed the selenium 
deficient diets (BtchocE or Btcho) compared to values for age matched rats 
(22t71 fed the selenium supplemented diets 1BtchotSe or BtchotEtSe). 4s in the 
first experinent, VLDL-cholesterol was increase only in rat fed the diet 
deficient in both vitamin E and seleniua IBtcho diet). Dietary selenium 
deficiency in young rats, independent of vitamin E status, appears to increase 
LDL-cholesterol levels. In humans and many animal models, LDL-cholesterol 
levels are a positive risk factor for atherosclerosis. (Supported by Grant 
RR-00037-13 from DRR and NHLBI and by an Investigatorship from the Tennessee 
Affiliate of the AHA).  

INCREASED CALCIUM SUPPLEMENTATION IN NEONATES 736 RECEIVING TOTAL PARENTERAL NUTRITION RESULTS IN 
IMPROVED CALCIUM RETENTION. Nirupama R. Subramanian, Russel 1 J .  
Mer r i t t ,  Mar H Chen a r  urton. US c oo o e i c i n e ,  
m n s m '  ?::i ~~elgelbes, Di vs. i f  Naon edgy and 
Ped ia t r i c  Pulmonology, Gastroenterology and Cl inical  Laboratory, 
Los Angeles. 

Most neonates on t o t a l  parentera l  n u t r i t i o n  (TPN) receive  
i n s u f f i c i e n t  calcium f o r  normal bone growth and hypercalc iur ia  
has been reported. To determine whether supplemental calcium 
would be re ta ined,  we compared the  e f f e c t s  of two calcium 
intakes  on sho r t  term calcium balance in  6 neonates of 
ges ta t ional  age 42t3 weeks (xtSD): a standard TPN so lu t ion  was 
given f o r  1 week followed by a high calcium TPN so lu t ion  f o r  1 
week; 24 hour ur ine  co l l ec t ions  were made a t  t he  end of each 
week; no d i u r e t i c s  were given. Serum calcium l eve l s  were normal 
during the  study. Calcium balance data  a r e  shown below: 

Ca Intake Ca Excretion Ca Retention % Retention 
mgl kglday mglkglday mglkglday 

STD TPN 25.7t12.5 9.9t3.4 15.9t9.2 59'8 
HIGH Ca 69.7t11.0 15.2t5.4 54.6t12.5 7858 

p <0.001 p >0.05 p <  0.001 p <0.02 
Phosphorus concentration was t h e  same in  both of t he  TPN 
so lu t ions  and no d i f f e rence  in phosphorus excret ion was ob- 
served. We conclude t h a t  with a 2.5 f o l d  increase  in  calcium 
intake,  t he re  was a 3.4 fo ld  increase  in  calcium re tent ion.  
Increased calcium supplementation improves calcium balance in  
neonates receiving TPN. 

EFFECT OF INTRALUMINAL GLUCOSE (G) AND 737 MANMTOL (M) ON THE PASSIVE ABSORPTION O F  BILE 
SALTS (BS) G E Stahl J.C. Fa  e r  J B Watkins. Divs. of 

Neonatol. & Gastro., Dept. i)ebiatri&., Univ. JA &{. ~ e d . ,  Philadelphia, PA 
We have demonstrated significant passive absorption of BS in proximal 

small intestine of the vouna ra t  (Ped Res 18:213A.1984). To evaluate t he  
impact of carbohydratk absorption on the  passive absorption of BS, young 
male rats were studied (n=15; age 38.6 + 1.2 d; wt 142.2 + 5.5 g - mean + 
SEM). Each ra t  was anesthetized, the  bile duct was cannulated and the  (J) 
jejunum catheterized. G rats (n=8) had 1 ml of solution containing 0.25 to  
10 mM taurocholate (TC), 3 ~ - T C ,  Poly R-478 (non-absorbable marker), and 
20mM d-glucose instilled into the 3. M rats (n=7) received TC, tracers and 
20mM d-mannitol. Bile was collected for 90 min. post-injection and counted. 
J and ileum were then divided into 8 segments, homogenized, and counted. 
Poly R-478 concentration per segment was used to  calculate TC absorption. 
Data from previous rats given only TC (T) was compared to  G and M data. 

Poly R-478 recovery was 92.2 + 2.1% and >92% of the  marker was found 
in the proximal J (segs 1-3). The maximum rate  of TC absorption (G-r=.98, 
p<.001(**); M-r=.96,**), the  total TC absorbed (G-r=.95,**; M-r=.99,**) 
and the  TC recovered in bile (G-r=.89,p<.01(*); M-r=.81, p<.05) correlated 

is similar t o  that of TC alone- no consistent solute drag effect was-seen. 
Decreased 8.5 absorption in the presence of mannitol suggests that  BS loss 
in malabsorptive diseases may relate t o  decreased passive BS absorption. 

EFFECTS OF HYPOXEMIA ON POSTPRANDIAL GI BLOOD FLOW 738 AND OXYGEN CONSUMPTION I N  NEWBORN PIGLETS. Joanne 
S. Szabo, Steven Mayfield, William Oh. Barbara S. 

Stonest reet .  Brown U ,  Dept.Ped, Women & In fan t s  Hosp, Prov, RI. 
The normal postprandia l  response i n  newborn p i g l e t s  +s char- 

ac t e r i zed  by increased gastrointestinal(G1)blood flow (QGI),O2 
del ivery  (D02GI), O2 ex t r ac t ion  (02ExGI) and O2 consumption 
(+o GI). Hypoxemia may modify these  physiological  changes. To 
t e sg  t h i s  hypothesis,  n ine  2-4 day old  p i g l e t s  were made 
hypoxemic (Pa02: 26-28 t o r r  f o r  45 min.)& fed with 30mllkg of 
p ig  milk (Group 1 ) .  6 p i g l e t s  were made hypoxemic but  no t - f ed  
(Group I $ )  and-f were fed but  not  hypoxemic (Group I:$). Q G I l  
(ml.min . 100g. ,microsphere mpthod) , f0  GI(m1 0 min - 100g- 1, 
0 ExGI(%),and VO GI(m1 02.min . loog- )'during gase l ine  (B), 
a%d hypoxemic (H! and/or fed (F. 30-min postprandia l )  per iods  
were: (M2SEM) 

Group I Group I1 Group 111 
B HtF B H B F 

~ G I  114t12 75232 123t6 93t20 124211 213236+ 
DO GI 11.621.5 3.021.6* 11.320.7 3.721.0* 12.4t1.1 20.0+2.1*+ 
O,$XGI 22+2 61+5* 22t2 4027*+ 2235 22+2+ 
0 6 ~ ~ 1  2.3t0.5 2.521.3 2.420.2 1.320.3 2.720.7 4.3'0.5 
*pt0.05 vs  B, +p<0.05 v s  Grp. I f o r  same s tudy period 
The normal i nc rease  i n  V0,GI t o  meet t h e  postprandia l  metabolic 
demands was not observed 4n Group I ,  because t h e  inc rease  i n  
0 ExGI produced by feeding did  not  f u l l y  compensate f o r  t h e  de- 
c?ease i n  QGI and D02GI produced by hypoxemia. We conclude t h a t  
hypoxemia b lun t s  t he  normal postprandia l  hyperemia and t h e  ex- 
t e n t  t o  which blunted GI0 uptake s a t i s f i e s  t he  postprandia l  
0 demand remains t o  be dgtemined.  2 


	737 EFFECT OF INTRALUMINAL GLUCOSE (G) AND MANNITOL (M) ON THE PASSIVE ABSORPTION OF BILESALTS (BS).

