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H. Senger , D. Milller and N. Ra l ha . Dept s. of Pedi atrics
Kar l -Marx UnlV. Leipz iq , OOR & Univ. Lund, Malmo, Sweden

In or der t o demonst ra t e metabolic di ffe rences in response to
protein inta ke we have st udie d 23 AGA and 19 SGA infants of VLBW
at t he eight day of l ife . The infant s received HM or HM forti fi ed
with HM - lyophi lisat e at prot ein i nt akes rang ing from 2.0 t o 3.5
g/kg/d as cal cul a t ed f rom protein content of the milk and the
volumes i nges t ed . a -amino-ni t rogen and ami no aci ds i n serum as
we l l as t otal nitrogen and excret ion in t he
wa s meas ured. Serum a- amino-nitrogen and amino acid concentrati ons
correl a ted with prot ei n i ntake in both groups of infants , but con
cent rat ions were significantly higher i n the SGA-infant s above a
prot e in in ta ke of 2.5 g/ kg/ d. a -amino-ni t rogen and t ot al ni t rogen
excretions i n t he ur ine refl ec t ed also protein int ake and were
signi fica ntly increa sed in th e SGA- infants . On t he e ight day of
l ife a prot e in intake above 2. 5 g/ kg/d produces me t abolic ind ices
of protein overl oad in SGA- infants. These finding s demonstrate
t hat difference s in protein metabolism are present between AGA
and SGA infants of VL BW . A decr eased rate of prote i n util i zat ion
for some time after bi rth may be pres ent in the SGA-infant s. When
th e nutri ti onal management of VLBW- infant s is pl anned t hese
diffe rences mus t be consi dere d and pr otei n i nt akes shoul d be i n
creased with caution i n the SGA-infant s.

H2 LA L GL GA
VmoOg feces (mean!:. SD)

BR BO BR BO BR BO BR BO BR BO
PI* 16(26) 7(4) 0 0 6(6) 1(2) 5(5) 1(1)
+Lt 10(7) 19(5) 151(53) 102(39) 1(1) 2(4) 6(6)2 J(L7) 8(14) 14(1 6)
+L± 4(5) 6(2) 164(54) 86(46) 1(2) 2(2) 5(6) 44(22) 11(20) 36(24)
* Preincubated stoolj -tPostincubati on pH 6.8 and:j:5 .5. Preliminar y results
indicate that stool incubates at pH 6.8 of BO infants produced more H2, GL,
and GA than those of BR who accumulate d more LA. At pH 5.5, H2 produc
tion decreased in both groups; GL and GA accumulat ion increase d further in
BO. This is the first report of CH4 production in infants. Fecal flora of BO
appeared to have a limited capacity to utilize excessive amounts of GL and
GA, particularly at pH 5.5, while BR continued to tran sform GL and GA inta
LA. We postulate that these differences may explain the means by which
BR and BO metabolized malabsorbed L in vivo.

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. Nichois.
USDA!ARS Children's Nutrition Research Center , Dept
Pediatr, Baylor Coll Med, Houston, TX, USA.

To compare in vivo and in vitro responses of fecal flora to L, breath was
collected from 15 BR and 12 BO infants aged 0.1-6 mo and analyzed for H2
and CH4. Stools from 5 BR and 8 BO were analyzed for H2, lact ic acid
(LA), glucose (GL), and galactose (GA) before and a fte r anae robic incuba
tion with 1.25% L at pH 6.8 and 5.5. Peak breath H2 values for BR and BO
were 30 8 ppm (range 2-120) and 16.!.10 ppm (4-25). Breath CH4 values for
BR and BO were 6=.3 (0-12) and 8=.3 (2-1 1).
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ORAL REHYDRATION THERAPY: A SOLUT ION TO THE PROBLEM.
R.M .C. Cunha Fer reira , E.J. Elliott, E.A. Brennan,
J .A. Walker-Smith , M.J .G. Farthing.
Departments of Chi ld Health and Gastroent ero logy ,
St . Barthol omew' s Hospital, London, U.K.

In pr eviou s stUdies , an or al rehydrat i on sol ution cont ainin g
glyc ine (gly) and a glu cose polymer perfor med better than WHO-DRS
in re ver sing water secre t io n in an ani mal model of secret or y
di arrhoea . We have now as ses sed the re lative cont r ibution of gl y
and glucose (glu ) concentrat i on and osmolal it y (osm) to the effi
cacy of oral r ehydr ation solutions (DRS) . Afte r exposure t o pure
cholera toxi n, whole rat small intest ine was perfused i n situ
with 7 different DRS. All DRS derived from a basic sol ut io n (BORS)
containing Na 50, K 25 , CI 75 and glu 50 roM , to which 25 or 50 mM
of either gl y, glu or manni t ol was added . Al l DRS reversed water
secr et i on to absorption with vary ing ef f i cacy. Maximum wat er
absorpt io n was obtai ned wit h BORS dry wt). When
osm of BORS was raised t o 225 and 250 mOsm/ Kg by addi ng mannitol ,
wat er absor pt io n decreased signifi cantly and r espect
ively, p<O. Ol). At each of these osm , SUbstitution of manni tol by
gly or gl u re sulted in s imi lar in crease s in water absorption
(p<0.02) , but all modi fic at i ons compare d unfavour ably wit h BORS.
Na secret i on occur red with all DRS tested, despite net water
absorption. These results suggest that ( 1) osmol al i ty is a key
fact or i nr luenc i ng the effi cacy o f DRS, (2) glyc ine has no advan
t age over gl ucose in promoting water absor pt io n and (3) sol ut io ns
with [gl u]:[Na] r at i o up t o 2 : 1 are benefici al.

TIiE MJIOR RESPONSE OF TIiE S1ALL INIESTINE TO MILK FEEDS IN PREJERo1
INFANIS.
WM BIS3Ef, J B WATI', R P A RIVERS, P J MlLLA

St l1lry 's Hospital School and the Departnent of OJild
Health, Institute of OJild Health, Lmdon.

intest inal motor act ivity is characterised by a cyclical pattern of act ivi ty
which is disrupted foll<MiIl; food and is replaced by a continuous fed pattern. In
the preterm infant, beth patterns are poorly developed.

oonstantly perfused mil t ilunen jejunal catheters we have studied the effect
of enteral, on aral.I intest inal motor activity in 10 pretenn infants studied
on 23 occasions bet....en 28 and 44 weeks gestation. "hen givena belus feed
appropriate to the infants "i!fO , the pattern ;,as not disruptedor replaced
by a fed pattern in the very pretenn infant (28-3J weeks ) rut disruptioo and the
appearance of the fed pattern increased with Increas.ing gestatioral "i!fO (r=O.6 ,
p=O.(X)5) , motor naturatdon (r=O.6, p=O.(X)5 ), reduced feed
frequency (r;O.66, p=O .OOl) Inereaairg feed volure (r=0.8 , p<O.OOOl) and part
icularly with increased time fed enterally (r=O.87, p<O.OOOl).

These data suggest that alth<:>lJeP gestatioral "i!fO and rotor naturataco are
the lIBjor determinants in the developnent of nature pcstprandial act

ivity in the pretenn infant is the exposure of the intestine to enteral nutrit ion
and the introductioo of belus feeds.

The adoptioo of these feeding practices should facili tate intestinal notor
developrent and enteral tolerance.

It has previously been that chol ecystokin in octapeptide
(CCK-B)as well as pilocarpine can acceler ate the r elease of IgA
in the gast r oint est inal tract . The purpose of thi s st udy was to
ascer tain if CCK-8- induced IgA r el ease involves ca lcium-coupl ed
secr eto ry mechani sms i n the intestine. Hooded Lister r ats were
immuni zed wi th ovalbumin and Fr eund ' s comple te adju vant and
a booster injection give n 14 days later. On t he Zl st day a 10 cm .
long segment of in testine was isol ated 10 cm . distal to the
pylorus . This was perfused wit h saline 0.5 ml/2 .5 ninut es . After
a flush out period of 30 mins . al i quot s were col le ct ed every 2 .5
mins. After 10 mi nut es 1 u CCK was gi ven I .V. (gr oup 1) . A second
group of ani ma l s r eceived a ca l cium channel blocker Vera pr amil
I .V. at a r ate of 2 mcg/min. lOr 20 minutes. Af t er the f irst 10
min s.20 ng CCk -B were admini st er ed I.V . Group 3 was gi ven Verap
r amil only as above .
Resul t s : fo l lo wing CCK-8 ther e was a signi ficant r ise of I gA i nt o
the in testinal fl uid which began at 2.5 mi nutes and pers i sted for
10 minut es . Prior admi ni st r ation of Verapr amil completely in hibi
ted the CCK-B -induced release of IgA. Concl usion : it is sugges t ed
t hat CCK-8 - i nduced r el ease of IgA into the gastrointest inal t ract
is r elated to calcium dependent secre t ory mechanisms .

SUPPLEMENTATION OF FRESH HUMAN MILK WITH HUMAN MILK
2 PROTEIN FOR FEEDING VERY-LOW -BIRTH-WEIGHT (VLBW)

5 INFANTS. G.E. Moro, I. Minoli, F. Fulconis , N.C. Raiha
Dept. Perlnatal Pathology, Provo Ma terni ty Hosp ltal ,
Milan , Ital y

18 VLBW-infants (BW; 800-1600 g, AGA ) were st udied unt il dis
charg e at a weight of 2000 g. All i nf ant s re cei ved mo t her"s own
milk. 9 rece ived such milk suppl eme nt ed with 1 9 of ult rafiltrated
human mi lk pr ot ein. At a mi lk in ta ke of 180 ml / kg/d the protei n
intake var i ed between 2 and 4.5 g/ kg/d . Prot e in f or t if ic ation of
human mil k produced a higher we i ght ga in (32.2 g/ d vs. 26.4 g/d ,
p<0.00 5). The best prote in ut il i zation (weight ga in per g of pro 
tein) was obtained at a protein intake of about 3 g/kg /d. Blood
urea nitrogen (BUN) concentrati ons and other ind ice s of prote in
metabolism cor rel at ed t o pro tein intake. The mean BUN concentra
tion was 7. 2 mg % in the protein supple mente d group. Prote in supp
lementa t ion re sul ted in an elevat ion of pl asma tota l amino acid
concentrations at the end of the st Udy (278B vs. 2316 vmol es/ l ) .
Individual plasma amino acid concent rat ions also varied with pro
t ein intake. A da i ly human mi lk prote in inta ke of about 3 g/kg
produced a rat e of we ight gai n cor respondi ng to th at fo und in ut e
ro at t he cor re sponding ges ta t ional age in VLBW - infants. The
plasma responses of prote in me t abol i sm observe d at t hi s protein
intake are similar to t hose found in te rm infants, breast-fed. We
suggest that the se resul ts can be used as a mo del when eval uat ing
feeding regimens wi t h non-huma n prote in s i n VLBW-i nfa nts .
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IS IMMUNOGLOBULIN 'A' (I gA) RE LEASE IN THE INTESTINE
CONTROLLED BY A CALCI UM DEPENDENT SECRETORY MECHANISM?
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