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AMINO ACIDS ARE POTENT INHIBITORS OF BILE ACID UPTAKE SERIAL UV RADIATION EFFECTS ON VITAMIN D META- 
BOLITES IN BLACKS & WHITES, William Brazerol, Andrew 570 McPhee, Sean Lyon, Rebecca Wu, & Reginald C. Tsang, U. 

'nf Cinrinnati. - - - . . . -. . . . . - . . . 
Factors affecting 25-hydroxyvitamin D (25OHD) response t o  chronic 

sub-erythemal ultraviolet (UV) exposure have not been studied in adults  - 
or infants. This study was a pilot one in adults before infant studies: we  
hypothesized t h a t  serum parathyroid hormone (PTH), vit. D binding 
protein (DBP), 250HD & race  a f fec t  the 250HD response t o  chronic sub- 
erythemal UV. Sequential sub-erythemal doses of UV-B (280-315 nm) 
were given t o  blacks & whites, ages 20-35 yrs. PTH was measured by 
radioimmunassay RIA, C-terminal; calcitonin (CT) by RIA, 1-32 CT; 
250HD, protein binding assay; DBP, immuno-diffusion. Initial UV-B dose 
was below minimal erythemal dose for  most sensitive white skin with 
10% increase per exposure for  4 wks. Total  body UV was given bi-wkly 
for 6 wks. Blood was drawn wkly; baseline & final blood were obtained I 
wk pre- & post- UV; 8/subject. Serum 250HD rose from 21 + SE 2.2 
ng/dl, t o  27 2 1.6 a t  wk. 1, 36 + 2.0 a t  wk. 4, & 47 2 2.7 a t  end.AZ5OHD 
was post- minus pre- 250HD. No significant correlations were found 
between A 250HD & basal serum PTH, DBP & 250HD. White 250HD was 
higher than blacks throughout the  study (p.001). White 250HD was 27 2 
1.6 pre- & 52 5 2.7 post-; black 250HD was 11 2 2.4 & 41 2 4.3 
respectively. The 250HD response vs. t ime  was similar for whites & 
blacks, with slope 4.12 for whites, r=.979 (p <.001) & 4.49 for blacks, 
rz.993 (p.001). No correlat ions were found between A 250HD & sex, Ca,  
Mg, P, CT & ionized Ca. Thus 250HD response to  chronic sub-erythemal 
UV radiation is independent of basal PTH, D binding protein, 250HD, & 
race. We speculate tha t  infant response might be similar. 

SUPPLEMENTED HUMAN M I L K  (SPHM) EFFECT ON GROWTH & 571 SERUM B l O C H E M l  STRlES I N  PRE-TERM (PT) INFANTS. P a t r i -  
c i a  Bromberger, Brian Saunders,  Marion Akins (Spon. 

by L .  Gluck) Univ. of  C a l i f . , S a n  Oiego, Dept of Ped, La Jolla,CA 
Optimal PT i n f a n t  feed ing  i s  unc lear .  Human milk (HM) may 

not  suppor t  rap id  e x t r a u t e r i n e  PT i n f a n t  growth. We s t u d i e d  
growth r a t e  & serum c h e m i s t r i e s  in PT inf in t s  fed  HM supplemented 
wi th  p r o t e i n ,  minera l s ,  & t r a c e  elements in 49 well  PT i n f a n t s  
(BW 1000-1500 gm, GA 28-34 wks),  ass igned  t o  5 feed ing  groups :  
Preterm H M  (PHM), PHM wi th  supplement (SPHM),  banked H M  ( B H M ) ;  
o r  premature formula ( P F ) ,  from f u l l  e n t e r a l  i n t a k e  t o  1800 gm wt 
S i g n i f i c a n t  d i f f e r e n c e s  were a s  fo l lows:  

W t .  Length Hc AMC 
cc/kg ca l /kg  gm/d cm/d cm/d mm/d n 

PMM 173 125 21.5 . I 2  .03 .04 1 1  
SPHM 161 125 24.8 . I 3  .04 .05 1 1  
BHM 182 128 17 .7  . I ]  .03 .n4 l o  
SBHM 166 132 22.7 . I 5  .05 .05  10 
PF 167 129 3 . 4  .22 .07 .08 7 
P < .oo5  <.i <:OOI <.no1 c.004 c.002 

Formula fed  i n f a n t s  grew f a s t e s t ;  s lowes t  on BHM.  Those on 
SPHM grew f a s t e r  than non-supplemented c o n t r o l s .  There were no 
d i f f e r e n c e s  among feed ing  t o l e r a n c e  o r  N E C .  Serum B U N ,  Ca & a l k .  
phos. l e v e l s  among groups were d i f f e r e n t .  

Human milk (both PT & banked) supplemented wi th  p r o t e i n ,  min- 
e r a l s  & t r a c e  elements gave PT i n f a n t s  1000-1500 gm wt. g a i n .  
Formula fed  i n f a n t s  grew s i g n i f i c a n t l y  g r e a t e r  than e i t h e r  non- 
supplemented o r  supplemented b r e a s t  fed  i n f a n t s ,  sugges t ing  t h a t  
t h e  supplement may need f u r t h e r  ad jus tment .  

PROXIMAL MUSCLE WEAKNESS RESPONDING TO SELENIUM THER- 572 APY: A CASE REPORT. MR Brown, M D ;  JM Ly*ons, RN,MS; 
TW C u r t i s ,  RPh; B Thunberg, RD; WJ Cochran, MD;  WJ 

Kl i sh ,  MO; HJ Cqhen, MD,  PhD. U n i v e r s i t y  o f  ~ o c h & s t e r  School 
o f  Medicine and D e n t i s t r y ,  Roches te r ,  New York. 

Van R i j  r e p o r t e d  proximal muscle weakness i n  a case  o f  s e l e -  
nium (Se)  d e f i c i e n c y  i n  New Zealand i n  1979. S ince  then  c a r d i o -  
myopathy, bu t  n o t  proximal muscle weakness, has been r e p o r t e d  i n  
t h e  USA. A 33 y.0.  whi te  female was on home p a r e n t e r a l  n u t r i t i o n  
f o r  44  y e a r s  due t o  a duodenocecostomy secondary t o  a t r a u m a t i c  
je junoi lec tomy.  During t h e  f i r s t  y e a r  s h e  noted proximal muscle 
weakness which d id  n o t  improve over  t h e  n e r t  34  y e a r s .  She noted 
weakness wi th  arm l i f t i n g  and i n a b i l i t y  t o  r i s e  from a s q u a t t i n g  
p o s i t i o n .  During a s tudy  of Se f u n c t i o n ,  g l u t a t h i o n e  peroxidase  
l e v e l s  were found t o  be profoundly low i n  plasma and blood c e l l s .  

Glu ta th ione  Peroxidase  Levels (GSHPx) 
Pl a s m a 7 e l e t  Granhjlocyte Monogucl e a r  
(u/ml (u/mg r o t )  ( u / l 0  c e l l s )  (u/10 cells)(u/gmHgb) 

Normal .19-.  3; 6.13-go1 .92-3.3 7.5-25.0 20.3-25.9 
Before .02 1 0 . 8  .35 .94 1 .06  

A f t e r  12 wks .21 237.5 3.05 7.68 25 .1  
Plasma Se l e v e l  i n i t i a l l y  was 32 .5  ng.ml (nl=60-120).  A f t e r  

3-4 weeks o f  t r e a t m e n t  wi th  Se (400yg/d I V )  a s  se lenous  a c i d ,  
t h e  p a t i e n t ' s  muscle s t r e n g t h  t e s t i n g  markedly improved a s  t h e  
GSHPx a c t i v i t i e s  i n  plasma, p l a t e l e t s ,  g ranulocytes ,  & mononuckar 
c e l l s  became normal. Red c e l l  GSHPx a c t i v i t y  approached normal 
l e v e l s  much more s lowly ,  and may n o t  be a s e n s i t i v e  r e f l e c t i o n  
o f  whole body selenium s t a t u s .  

BY LIVER PLASMA MEMBRANE VESICLES ISOLATED FROM SUCK- * 573 LING RATS. John C. Bucuvalas,  Ani ta  L. Goodrich,  
Bennett  L. B l i t z e r ,  F r e d e r i c k  J. Suchy, (spon.  by Will iam F. 
B a l i s t r e r i )  , U n i v e r s i t y  of C i n c i n n a t i  Col lege  of Medicine,  
Departments of P e d i a t r i c s  and Medicine,  C i n c i n n a t i ,  Ohio. 

E leva ted  serum b i l e  a c i d  c o n c e n t r a t i o n s  i n  t h e  developing . . 
animal a r e  due,  i n  p a r t ,  t o  impaired h e p a t i c  up take .  S ince  amino 
a c i d s  (AA) which undergo Na -dependent t r a n s p o r t  i n t e r f e r e  w i t h  
t a u r o c h o l a t e  (TC) up take  by b a s o l a t e r a l  l i v e r  plasma membrane 
v e s i c l e s  (LPMV) from a d u l t  r a t s  (Gas t roentero logy  84:1364, 1983) ,  
we s t u d i e d  t h e i r  e f f e c t s  on TC uptake  from s u c k l i n g  (14d) r a t s .  
The i n i t i a l  ve loc iky  of ~ a + - d e p e n d e n t  TC uptake  was markedly 
i n h i b i t e d  by t h e  Na -dependent AA L-alanine (ALA) o r  L-glutamine 
(GLN) which employ s e p a r a t e  t r a n s p o r t  systems (A and N) bu t  n o t  
by t h e  ~ a + - i n d e p e n d e n t  AA 2-aminobicyclo (2,2,1)-heptane-2- 
c a r b o x y l i c  a c i d  (BCH): 

2.5mM ALA 5.0mM ALA l . O m M  GLN 5.0mM GLN 5.0mM BCH --- 
TC U ~ t a k e  63'19 37229 62222 33'20 1 0 2 t l l  
(% Contro l )  p<0.001 p<0.001 p<0.001+ p<0.001 NS 
Summary: Phys io logic  c o n c e n t r a t i o n s  of Na -dependent AA (measur- 
ed t o t a l  p o r t a l  v e i n  conc. - 3.5 mM) markedly i n h i b i t e d  TC uptake  
i n  t h e  $eveloping r a t  probably by d i s s i p a t i o n  of t h e  transmem- 
brane  Na g r a d i e n t .  S ince  TC uptake  v e l o c i t i e s  by v e s i c l e s  from 
14d r a t s  a r e  on ly  30% of a d u l t  v a l u e s  (Gas t roentero logy  84:1399, 
19831, f u r t h e r  impairment by Na-dependent AA profoundly reduced 
uptake  t o  l e s s  than  10% of normal a d u l t  r a t e s .  T h e r e f o r e ,  inh ib-  
i t i o n  of b i l e  a c i d  up take  by AA may c o n t r i b u t e  t o  p h y s i o l o g i c  
c h o l e s t a s i s  of in fancy  and hyperalimentation-induced c h o l e s t a s i s .  

RESFONSE OF M I C F X J V I U  a-AND B-SACCHARIDPSES TO 
STARCH, SUCRCGE AND GLUCOSE POLYMERS I N  SOLID AND 574 -1, m, sergio Bustamante, Toshinao -, 

Otakar Koldovsky, University of Arizona College of Medicine, 
Deparimmts of Pediatrics & Physiology, ncscm, Arizona. 

Glucose polymers (GP) E r e  found t o  influence ac t iv i ty  of 
microvillar sucrase (S) , m l t a s e  (M) , g l u ~ l a s e  (G) and 
lactase (L), when fed t o  adult r a t s  in solid d i e t s  a t  70 cal% 
level  (Ped,Res.17:1983). Because of the c l in ica l  m r t a n c e  of 
GP i n  infant  fonrmlas we determined the e f fec t  of GP, sucrose 
and starch a t  levels provided i n  infant f o m l a s ,  i.e., a t  40 
cal%. Sugars m r e  included e i ther  in solid d ie t s  (SD) o r  i n  
liquid soy protein based formulas (LF) and fed for  48 hours t o  
r a t s  t h a t  =re previously fed a d i e t  containing 5 ca1% of carbo- 
hydrate for  7 days, Activi t ies  of S,M,G, and L were measured i n  
the upper (UJ) and lmr jejunum (LJ) . Each sugar caused a sig- 
nif icant  increase in the ac t iv i ty  (expressed per protein o r  per 
s q e n t )  of a l l  enzjlnes tested. Although i n  the UJ the ac t iv i ty  
of S was increased equally by SD and LF, in the LJ the increase 
was greater with LF, making the UJ t o  LJ gradient disappear. 
All SD evoked an equal response of L ac t iv i ty  i n  UJ and LJ, 
whaeas LF evoked a ccmparable increase i n  LJ but considerably 
less  i n  UJ. The e f fec t  of LF on M ard G was caparab le  t o  SD a t  
bath levels  of jejunum. COiWUjSIONS: O u r  studies shcnv further  
evidence of the responsiveness of a-and 8-saccharidases t o  GP 
and sucrose. The physical properties of the d ie t ,  i -e . ,  SD vs. 
LF influence the l m s  of maximal response. Studies of the 
changes of digestive capability of the -11 intest ine should 
include both levels of the jejunum. 

METOCMPRAMIDE INCREASES LOWER 575 ESOPHAGEAL SPHINCTER PRESSURE (LESP) AND 
REDUCES THE NUMBER OF EPJSODES AND 

DURATION OF REFLUX IN INFANTS WITH GASTROESOPHAGEAL 
REFLUX (GER), William J. Byrne, Lucyndia R. Marino, University of 
Michigan, C.S. Mott Children's Hospital, Department of Pediatrics, 
Ann Arbor, Michigan. 

Thirteen infants (aee ranee 1-24 mo: x-6.8 mo) with GER were - - 
studied with esophageal manometry (8)  and 24 hr pH probe monitoring 
(13) t o  determine what e f fec t  metaclopramide has on LESP and reflux. 
Esophageal manometry was performed before and a f te r  intravenous 
metoclopramide (0.1 mglkg). Twenty-four hr pH monitoring was divided 
into 2, 12 hr periods: A, no drug, and B, drug, metoclopramide 0.1 
mg/kg/dose orally, given 30 min before every other 3 hr feeding. 
Mean LESP before metoclopramide, 17.9 mrnHg; a f te r ,  26.3 mmHg 
(p<0.01). Stat ist ical  significance between A and B was achieved for 
t h e ?  number of episodes of reflux (39.0 9 3 . 0  vs 22.2 + 11.6) (p<0.025) 
and the 2 duration of reflux (134.9 ~ 7 3 . 5  rnin vs 74.9 + 42.1 min) 
(p<0.01), but not for the x duration of each reflux episode (3.46 rnin 
vs 3.37 min) (p>0.5). Mean differences in the number of episodes of 
reflux and the duration without and with drug 1,  2, and 3 hrs 
postprandially were: 10.9 + 8.58 vs 3.62 2 5.53 (p<0.01) and 26.8 2 
22.3 min vs 7.69 + 11.4 min (p<0.01); 12.8 + 11.0 vs 3.31 + 3.68 
(p<0.005) and 48.5 3 42.7 vs 15.9 11.2 min (<<0.01); 9.31 2 6765 vs 
5.00 + 3.70 (p<0.05) and 36.8 + 24.8 min vs 18.6 + 16.0 min (p<0.025). 
We conclude tha t  in infants with GER metoclo@arnide: 1) increases 
LESP, 2) decreases the to ta l  number of episodes of reflux, and 3) 
reduces the to ta l  time esophageal pH is <4.0. These later  e f fec t s  
occur primarily during the  first and second postprandial hours. 
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