
IN VIVO AND IN VITRO RESPONSE TO LACTOSE (L) BY THE 
FLORA OF BREAST-(BR) AND BOTTLE-FED (Bo) INFANTS. 23 Carlos H. Lifschitz, May Chen, and Buford L. Nichols. 
USDAJARS Children's Nutrition Research Center, Dept 
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To compare in vivo and in vitro responses of fecal flora to  L, breath was 
collected from 15 BR and 12 80 infants aged 0.1-6 mo and analyzed for H2 
and CH4. Stools from 5 BR and 8 BO were analyzed for Hz, lactic acid 
(LA), glucose (GL), and galactose (GA) before and af ter  anaerobic incuba- 
tion with 1.25% L a t  pH 6.8 and 5.5. Peak breath H2 values for BR and B0  
were 3 6 3 8  ppm (range 2-120) and 16L10 ppm (4-25). Breath CHq values for 
BR and BO were 6 3  (0-12) and 8 3  (2-1 1). 

H2 LA L GL CA 
rnol/g feces (mean + SD) 

BR 80 BR 80 BR 80 BR B 0  BR 80 
PI* - 16(26) 7(4) 0 0 6(6) l(2) 5(5) l(1) 
+ L t  10(7) 19(5) 151(53) 102(39) l(1) 2(4) 6(6)21(17) 8(L4) 14(16) 
+LS 4(5) 6(2) 164(54) 86(46) l(2) 2(2) 5(6)44(22) 11(20) 36(24) 
* Preincubated stool;tPostincubation pH 6.8 andS5.5. Preliminary results 
indicate that stool incubates a t  pH 6.8 of 80 infants produced more Hz, GL, 
and GA than those of BR who accumulated more LA. At pH 5.5, H2 produc- 
tion decreased in both groups; GL and CA accumulation increased further in 
80. This is the first report of CHq production in infants. Fecal flora of 80 
appeared to have a limited capacity to utilize excessive amounts of GL and 
GA, particularly a t  pH 5.5, while BR continued to transform GL and GA into 
LA. We postulate that these differences may explain the means by which 
BR and BO metabolized malabsorbed L in vivo. 
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INFANTS SMALL FOR GESTATIONAL AGE (SGA) FED PROTEIN 
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In order  t o  demonstrate metabolic differences in response t o  
protein intake we have studied 23 AGA and 19 SGA infants  of VLBW 
a t  the e igh t  day of l i f e .  The infants  received HM o r  HM f o r t i f i e d  
with HM-lyophilisate a t  protein intakes ranging from 2.0 t o  3.5 
g/kg/d a s  calculated from protein content of the  milk and the 
volumes ingested. a-amino-nitrogen and amino acids in serum a s  
well a s  t o t a l  nitrogen and a-amino-nitrogen excretion in the urine 
was measured. Serum a-amino-nitrogen and amino acid concentrations 
cor re la ted  with protein intake in both groups of in fan t s ,  but con- 
cen t ra t ions  were s ign i f i can t ly  higher in the SGA-infants above a 
protein intake of 2.5 g/kg/d. a-amino-nitrogen and t o t a l  nitrogen 
excret ions in the ur ine re f l ec ted  a l s o  protein intake and were 
s ign i f i can t ly  increased in the SGA-infants. On the e igh t  day of 
l i f e  a protein intake above 2.5 g/kg/d produces metabolic indices 
of protein overload in SGA-infants. These f indings demonstrate 
t h a t  differences in protein metabolism a r e  present  between AGA 
and SGA infants  of VLBW. A decreased r a t e  of protein u t i l i z a t i o n  
f o r  some time a f t e r  b i r t h  may be present in the SGA-infants. When 
the nu t r i t iona l  management of VLBW-infants i s  planned these 
differences must be considered and protein intakes should be in-  
creased with caution i n  the  SGA-infants. 
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R.M.C. Cunha Fer re i ra  E . J .  E l l i o t t ,  E.A. Brennan, 24 J . A .  Walker- smith,^.;.^. Farthing. 
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In  previous s tud ies ,  an o r a l  rehydration so lu t ion  containing 
glycine ( g l y )  and a glucose polymer performed b e t t e r  than WHO-ORS 
i n  reversing water sec re t ion  i n  an animal model of secretory 
diarrhoea. We have now assessed t h e  r e l a t i v e  contr ibut ion of gly 
and glucose ( g l u )  concentration and osmolality (osm) t o  t h e  e f f i -  
cacy of o r a l  rehydration so lu t ions  (OR$). After exposure t o  pure 
cholera tox in ,  whole r a t  s m a l l  i n t e s t i n e  w a s  perfused i n  s i t u  
with 7 d i f fe ren t  ORS. A l l  ORS derived from a basic  solut ion (BORS) 
containing N a  50, K 25, C1 75 and glu 50 mM, t o  which 25 or  50 mM 
of e i t h e r  g l y ,  glu o r  mannitol was added. A l l  ORS reversed water 
sec re t ion  t o  absorption with varying eff icacy.  Maximum water 
absorption was obtained with BORS (161+10 &l/min/g dry wt ). When 
osm of BORS was r a i s e d  t o  225 and 250 mOsm/Kg by adding mannitol, 
water absorption decreased s i g n i f i c a n t l y  ( 1 0 6 5  and 4 4 t 4  respect-  
ive ly ,  p<0.01). A t  each of  these  osm, subs t i tu t ion  of mannitol by 
gly o r  g lu  resu l t ed  i n  s imi la r  increases i n  water absorption 
(p<0.02) , but a l l  modifications compared unfavourably with BORS. 
Na sec re t ion  occurred with a l l  ORS t e s t e d ,  desp i te  net water 
absorption. These r e s u l t s  suggest t h a t  ( 1 )  osmolality i s  a key 
factor inf luencing t h e  eff icacy of ORS, ( 2 )  glycine has no advan- 
tage over glucose i n  promoting water absorption and ( 3 )  solut ions 
with [glu]:[Na] r a t i o  up t o  2 : l  a r e  beneficial .  
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Wl intestinal mtor activity is ctwacterised by a cyclical pattern of activity 
which is disrupted following food and is replaced by a continuous fed pattern. In 
the preterm infant, however, both ptterns are poorly developed. 

Using constantly perfused rmltilmm jejunal catheters we have studied the effect 
of enteral feeding on mall intestinal mtor activity in 10 pretenn infants studied 
on 23 -ions between 28 and 44 weeks gestation. Wen given a bolus feed 
appropriate to the infants age, the fasting pattern was not disrupted or replaced 
by a fed pattern i n  the very preterm infant (28-30 weeks)  but disrvptim and the 
appearance of the fed pattern increased with  increasing gestat iml age (rz0.6, 
p=0.005), increasing fasting notor mtwation (rz0.6, p=0.005), reduced feed 
frequency (r=O.66, p=0.001) increasing feed volwe (r-0.8, pc0.0001) and part- 
icularly w i t h  increased time fed enterally (r.0.87, pG.0001). 

k s e  da ta  suggest that although gestational age and fast* mtor mturation are 
important, the mjor determirants in the develownt of wture postprandial act- 
ivity in the pretem infant i s  the exposure of the intestine to enteral mtr i t im 
and the introduction of bolus feeds. 

Ihe adoption of these feeding practices should facilitate intestinal mtor 
developnent aMj. enteral feeding tolerance. 

SUPPLEMENTATION OF FRESH HUMAN MILK WITH HUMAN MILK IS IMMUNOGLOBULIN 'A '  (IgA) RELEASE IN THE INTESTINE 
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18 VLBW-infants (BW = GO-1600 g, AGA) were studied un t i l  d i s -  
charge a t  a weight of 2000 g. All in fan t s  received mother-s own 
milk. 9 received such milk supplemented with 1 g of u l t r a f i l t r a t e d  
human milk protein.  A t  a milk intake of 180 ml/kg/d the protein 
intake varied between 2 and 4.5 g/kg/d. Protein f o r t i f i c a t i o n  of 
human milk produced a higher weight gain (32.2 g/d vs. 26.4 g/d, 
p<0.005). The best  protein u t i l i z a t i o n  (weight gain per g of pro- 
t e i n )  was obtained a t  a protein intake of about 3 g/kg/d. Blood 
urea nitrogen (BUN) concentrations and other  indices of protein 
metabolism cor re la ted  t o  protein intake. The mean B U N  concentra- 
t ion was 7.2 mgX in the protein supplemented group. Protein supp- 
lementation resu l t ed  in an elevat ion of plasma t o t a l  amino acid 
concentrations a t  the end of the study (2788 vs. 2316 umoles/l).  
Individual plasma amino acid concentrations a l s o  varied with pro- 
t e i n  intake. A da i ly  human milk protein intake of about 3 g/kg 
produced a r a t e  of weight gain corresponding t o  t h a t  found in ute-  
ro  a t  the  corresponding gestat ional  age in VLBW-infants. The 
plasma responses of protein metabolism observed a t  t h i s  protein 
intake a r e  s imilar  t o  those found in term in fan t s ,  breast-fed.  We 
suggest t h a t  these r e s u l t s  can be used a s  a model when evaluating 
feeding regimens with non-human proteins  in VLBW-infants. 

I t  has previously been shown t h a t  cholecystokinin octapeptide 
(CCK-8)as well a s  pi locarpine can acce le ra te  t h e  re lease  of  IgA 
i n  the  gas t ro in tes t ina l  t r a c t .  The purpose of  t h i s  study was t o  
asce r ta in  i f  CCK-8-induced IgA re lease  involves calcium-coupled 
secretory mechanisms i n  the  i n t e s t i n e .  Hooded Lis te r  r a t s  were 
immunized with ovalbumir~ and Freund's complete adjuvant and 
a booster in jec t ion  given 14 days l a t e r .  On the  21st day a 10 cm. 
long segment of  i n t e s t i n e  was i so la ted  10 cm. d i s t a l  t o  the  
pylorus. This was perfused with s a l i n e  0.5 ml/2.5mnutes. After 
a f lush  out period of  30 mins. a l iquo ts  were co l l ec ted  every 2.5 
mins. After 10 minutes 1 u CCK was given I .V .  (group 1) .  A second 
group of animals received a calcium channel blocker Verapramil 
I.V. a t  a r a t e  of 2 mcg/min. B r  20 minutes. After the  f i r s t  10 
mins.20 ng CCk-8 were administered I.V. Group 3 was given Verap- 
ramil only a s  above. 
Resul ts :  following CCK-8 the re  was a s ign i f i can t  r i s e  of IgA i n t o  
the  i n t e s t i n a l  f l u i d  which began a t  2.5 minutes and pers i s t ed  f o r  
10 minutes. P r io r  administrat ion of Verapramil completely inh ib i -  
ted the  CCK-8-induced re lease  of  IgA. Conclusion: it i s  suggested 
t h a t  CCK-8-induced re lease  of IgA i n t o  the  gas t ro in tes t ina l  t r a c t  
i s  r e la ted  t o  calcium dependent secretory mechanisms. 
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