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TIME AND DOSE DEPENDENT EFFECT OF SUCROSE AND LACt 655 TOSE INTAKE ON SUCRASE AND LACTASE ACTIVITI ES I N
ADULT RAT J EJUNUM. Toshinao Goda , Sergio A. Bus t a

mante , Ot aka r Kol dovs ky . Univ e r sity of Arizona College of Medi
c i ne , Departments of Pediat r ics an d Physiology, Tucson , Arizona .

To characterize mechanisms l eading to a dietary evoked in
c r eas e of suc r a se (Sa) and l ac t a s e (La) ' ac t ivi t y by d i e tar y in
t ake of di saccharides [suc rose (S) or l ac t os e (L)] , t wo-mon t h
ol d rats were f ed f or 7 day s a l ow car bohydrate di et (LC) [BBA
676: 1081. then for the nex t 3 t o 72 hours , t hey were f orce f ed a
S or L diet (20 or 40 ca l%) .· Act iv i ty of La and Sa increas ed
af t er 3 hour s , but only Sa con tinued t o i ncrease f or the nex t 48
hours . The effect of va r i a t i on of carbohydrate i ntake on Sa and
La aft er 12 hour s i s summar i zed below.
Di e t -+ LC Sucr o s e Lacto s e
-- - 20 ca l% 20 cal%
Sa 0.85±0. 05a 1.14±0 . 10* 2.03±0. 15*§ 1. 25±0.13* 1. 78±0 . 07*§
La 0 . 39±0. 02 0.61±0.08* 0 .83±0. 06* 0 . 69±0.10* 0 . 63±0.08*
a )Mean ± SEM; mmol e / hr/g pro t . Signi ficant ef f ec t : * = LC vs S
or L; § = 20 ca l % vs 40 ca l %. N (gr oup) : 4-7.
Whereas Sa inc reased with greate r intake of S and L, La did not.
Determination of chang es of en zyme ac t ivity along t he height of
t he v i l l us-cr ypt co l umns s howed t hat the i nc rease of Sa be gan
a t t he l ower v i l l us . but t he i nc r ease of La oc cur r ed along t he
en t ire v il l us .
Conc l usion . Di f ferences i n r esp ons e of Sa and La t o S a rid L i n
t ake ( t i me. dose . l ocu s ) sugg es t tha t the increase of bo t h disae
char i dases evoked by dietar y inta ke of S or L i s the r e sul t of
different mechan isms.

ROLE OF PANCREATIC PROTEASE I N DEGRADATION PROCESSt 656 OF SUCRASE-ISOMALTASE I N RAT JEJ UNUM . Tos hinao Goda ,
and Otakar Koldovsky . Univers ity of Ar i zona Col l eg e

of Medic i ne. Depar t men t s of Pediatrics and Physiology, Tucs on .
Wher ea s su cr a se act i v ity is higher i n the uppe r jejunum than

in t he l ower j ejunum, t he ac tivit y of isomal t ase is the s ame in
both s egments. To anal yze t he mechanism i nvo lved in t his differ 
ence, t he conunon pa nc r eatico-bi liary duc t was oc c l uded i n 3- month
ol d r ats . Cont r ol a nima l s wer e s ham opera t ed . Eight e en hour s
af t er t he ope r at i on . the ac t ivity of sucrase (SA) and i somal t as e
[dete r mined as palatinos e-hydr ol yzing ac t ivi ty (PA) ] and i mmuno
r eact i ve amoun t of su cr ase-isomal t ase ( IRS) wer e de t ermined in
the upper (UJ) and the middle third (LJ ) of jejunoileum. Effi
cacy of t he duct l igation was verif i ed by the de termi na tion of
trypsin ac t iv i ty of each s eg ment. The results (mean ± SEM) are
summar ized be l ow.
Gro up l! Tr ypsin SA PA SA/PA I RS

mi n) prot / h)
Sham 3 UJ 5 .4±1 .2 2.8±O.2 0 .62±0.05 4 . 6±0. 2 18±2

LJ 17.7±2 . 9* 2.0±0. 3 O.7 2±O.07 2. 8±0 .4 * 15±3
Li ga ted 5 UJ 2. 0±0. 4§ 3.5±0. 4 0.71±0 .03 4. 8±0.4 14±1

LJ 3 . 9±0 . 6*§ 3. 3±0. 5 0 .73±0.03 4. 4±0 . 4§ 15±3
Signi f icant difference s : *UJ vs LJ; Isham vs liga t ed .
The dec r ea s ed SA/ PA r a t i o i n LJ was r es t ored by pancreatic duc t
l i gation . Signif ican t l i near regr ess i on wa s es t a blishe d be t ween
t r yps i n ac t i v i t y i n intes tinal l umen and SA/ PA ra tio (r= - 0 . 801 ,
N=16. P < 0 .001 ) . Stud i es t hus s how that pa ncreat i c pro t eases
hav e more effec t on t he degradation of sucras e t han on i soma l 
t a s e .

EFFECTS OF' TPN ON I NTESTI NAL DEVELOPMENT

657 Robert Golds tein , Dav i d L . Dudg eon, Gor don L. Luk ,
Fowzia Taqi , Frank A. Frank l i n , Tomas R. Gui l a rte ,

Paul W. Ni emi ec; Span . ·by M. Douglas J one s , J ohn s Hopkins School
of Medi cine, J ohns Hopkins Hospital, Department of Surgery, Div
ision of Pediatr i c Surgery, Balti more, Mar yl and

Parenteral nutr i t i on (TPN) i s vital i n the nutrit i ona l s uppor t
of i nf ants wi t h s urg i cal GI tra c t l es i ons . Rat s tudi e s demon
s trate decr eased sma l l bowel (SB) muc osal en zymes an d i ntestinal
a trophy . We s tud ied the ef f ects of TPN duri ng t he phase of rapid
i ntesti nal gr owt h and development in pigl ets . Groups of thr ee
6 wk ol d weaned pigl et lit termate s rec e i ved f or 3
ac i d (8gm/kg/day) , glucos e(35gm /kg/day), f at(2. 5gm/kg/day) sol u
tion intr avenously(TPN) or by gast r os tomy(GF) or wer e given chow
at an equivalent ca loric va l ue . No differen c e s wer e noted in avg
weight gai n (13-1Sgm/kg/ day), t otal s erum prot e i n (4 . S- 4.8gm/ d l ) ,
BUN (9- 12mg/d l) and Hct(30-3S% ) . Comparing the TPN and GF t o t he
chow- fed animals , there wer e : 1 ) de creas ed growth of the s t omach,
S8 a nd pancr eas, 2) decreased s a mucosal d i sacc har idas e s . The
TPN group co mpar ed t o base l i ne meas urements demons t r a ted 1 ) d e
cr e as ed SB weight and l ength, 2) decrea s ed pancr e a tic weight.
Histology of sa mucosa i n TPN a nimals sh owed de cr eased mucosal
dept h , v i l lous he i ght, crypt depth and epithelia l ce l l number t o
the mid-villou s ar ea. The s e f i nding s s ugges t 1) s toma ch, sa a nd
pa ncreat ic growth a re dependen t on r ou t e of admi ni s tra t i on and
compo s i t ion of di et 2) sa muc osa and pancrea s a trophy i n young

' p i g l et s maint a i ne d on TPN 3) i nt e s t ina l disacchari dases are de -
creased in the proxima l SB i n p i g l e ts maintai ned on bot h i ntra
venous and intraga stri c i nfusion of a TPN so l ution .

VITAM IN LEVELS IN INFANTS AN D CH ILDREN RECEIV INGt PARENTERAL NUTRITION. Harry L. Greene. Ma ry E. Moo re,
Bar ry Ph illips . Robert J. Shulman. Marvin Ament . Joel

Murrell and Hamid Said. Vanderbilt Medical Center , Oakland Chil
Medlcal College and University of California, L.A.

No st udies have been done to evaluat e AMA guidel i nes for Pedi 
at r ic intravenous vi tamins. Two age groups received the AMA sug
gest ed dosages as MVI Pediatr ic: 1) Infants l ess t han 1500 gm
(N= 2l ) for 3 wks (65%of Pediat r i c dose) and 2) Term newborns up
to age 10 yrs (N=24) for < 4 wks and. N=8 for 3-6 months).
Wa ter soluble vitamin blood level s were normal (Bl. B2. B3. B6)
or B12. pantothenate) in all patients.

soluble vitamins D and E were maintained at normal levels
1 mg/ dl respectively) in all patients in

group 2 for up to 6 mont hs on TPN. Vit amin A level s were below
t he lower norma l range (20 mcg/ dl) for two pati ent s in group 2
and al l but two infant s i n group 1. Infant s receivi ng oral Vi t a
min E in addi t ion to MVI showed higher blood t ocopherol l evel s
t han those not receivin g oral tocopherol (wk 1 = 2.32 ! 0.2 vs
1. 3 ! 0.1 mg/dl. p < 0.01 ; wk 3 = 1.4 ! 0.08 vs 2. 9 ! 0.4. P >
0.01) . Tests of Vitamin A demonstrated =80%loss in TPN solu
tions exposed to 1ight and i nt ravenous tubing. This effect was
reverse d by i nfusing MVI in Intral i pid.
Concl usi on. Wi t h t he excepti on of Vi ta min A. AMA guidel i nes ap
pear appropr i at e for infant s and children recei vi ng TFN. The
low Vitami n A blood level s can be explained from losses from
l ight exposure and adherence to plastic I.V. t ubi ng. a phenome
non obviated by t he additi on of the vitamins to Int ralipid . No
oral Vitamin E should be given with MVI Pediatric in TPN.

HYPERCALCURIA . HYPOPHOSPHATURIA AND INCREASED URINARY659 INORGANIC SULFATE IN PRETERM INFANTS FED HUMAN MILK
FORTIFIED WITH Ca, p. AND BOVINE WHEY Frank R.

Greer, Ann McCorMick, Jeff Loker, (spon. by Richard D. Zachaan)
University of Wisconsin, Dept. of Pediatrics, Madison.

We hypothesized that fortifying aother's own ailk (MOM) with
bovine whey ( .85 g/dl), Ca (90 IIg/dl) , and P (45 ag /dl) would
i Mpr ove weight gain, increase bone aineral content (BMC, photon
absorptiometry) & prevent P deficiency syndrolle ( hypophospha
turia , hypercalcuria, hypophosphatellia) reported In preterll
infants fed human milk. 35 preterm infants GA=30
+1 .7wk) were placed on 1 of 4 feedings: MOM(n=10), fortified MOM
(FMOM,n=10), Similac 20 cal (SIM,ne9) Siailac Special Care 20cal
(SSG, n=6) . Results for 6 wks of full feedings :

1!Q!!.. FMOM SIM SSC ANOVA
Wt gain g/kg/day 13+1 17+3 14+3 i6+2 p<.01
Protein intake g/kg/d 2 .{±.3 p<.01
Ga intake ag /kg/d p<.01
P i ntake JlIg/kg/d 71.±.19 72±5 90±.9 p<.OI
Urine TRPll; 72.±.8 93.±.6 p<. 01
Urine Ga mg/24hr 7.±.6 12±l p<. 01
Urine 504 549.±.99 468.±.89 643±l35 p< .01
BMC Jlg/cll (6 wks ) 37.±.7 4 I.±.9 30.±.7 43.±.10 p<O .i
Conclusions : 1) FMOM increased in Wt faster than MOM . 2) Fort
fying MOM with Ca/P did not Increase BMC or alter signs of P
deficiency . 3) Bovine whey (high i n sulfur) increases urinary
504 , Thus for FMOM hypercalcuria despite adequate P intake
Maybe due in part to increased protein (bOVine whey) intake &
increased urinary S04' as reported i n adults.

SAFE ADMINISTRATION OF INTRALIPID DURING PHYSIOLOGIC

660 JAUNDICE IN SICK PRETERM INFANTS . Gary R. Gutcher,
Sherryl Abplanalp, Jeff Loker , Philip Farrell, Univ.

of Wisconsin, Dept . of Pediatrics, Madison
In order to determine whether or not intravenous fat could be

safely given to preaature infants with respiratory disease dur ing
the first week of i ife, Intra lipid was infused for 18/24 hours
each day during days 2 through 7 of life at doses increasing froa
0.5 to 2.0 g/kg/d over that period . Prior to and 6 hours after
each daily initiation of the infusion , serUII bilirubin (total and
direct). albuain (ALB). non -esterified free fatty acids (NEFA) ,
triglycerides (TG) , apparent unbound bilirubin (AUBC), salicylate
saturation index (551), and heaatofluoriMeter indices were
measured. Indirect bilirubin (IBIL) , IBIL/ALB and NEFA/ALB molar
ratios were cOllputed. 9 premature infants with ventilator
dependent RDS have been studied thus far .

During the study . maximua levels obtained were: IBIL
11 .3mg/dl , IBIL /ALB 0 .6, TO 234mg/dl , NEFA 0 .6 mEq/L, and
NEFA/ALB 2 .4 3 . During the infusions there were statistically
significant (p<0 .01) elevation in TG (44+2 .7 to 102+6 .4 mg/dl),
NEFA (0.08+0 .013 to 0.22+0 .025 aEq/L). and NEFA/ALB (0.26+0.046
to 0.71+0.095). However, no measures of bilirubin binding
changed significantly . At the salle time, strong correlation was
noted between hematofluorimeter measures and IBIL/ALB; none was
noted with 551 or AUBC .

We conclude that IBIL /ALB <0 .8 : 1) one may safely administer
Intravenous fat as assessed by these measures of bilirubIn
albumin binding : 2) Hematofluoriaeter measures detect changing
IBIL/ALB parameters, but 551 and AUBC do not.
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