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ENERGY EXPENDITURE AND BODY COMPOSITION IN 
PRADER-WILL1 SYNDROME. L nne L. Levitsk , Dale A. 648 Schoeller, and Andree Walczak. YPritzker Schoo:of Medi- 

cine, University of Chicago; Michael Reese Hospital & Medical Cntr, 
Depts Pediatrics & Medicine and Dysfunctioning Child Cntr; Chicago. 

The assessment of enerev e x ~ e n d i t u r e  (EE) in humans in a normal 
environment has r e c e n t l y b e c o h e  possible through measurement of 
the  differential excretion of doubll  labeled. heavy water ( 2 ~ 2 1 8 0 )  
following oral ingestion. After 2 ~ 2  80 d ~ s t r ~ b u t ~ o n ,  C 0 2  production 
and EE may be calculated from differential 2~ and 1 8 0  enrichment 
in urine samples a t  1 and 7 days. Further, isotope dilution a t  4 hours 
may be used t o  calculate to ta l  body water and fat-free mass (FFM). 

We studied 10 individuals with Prader-Willi syndrome (PWS) (8-24 
years) and 5 normal obese children (NO) (7-16 years). None had other 
chemical abnormalities, and both groups were similarly obese (PWS 
157+_9.7%, NO 152+_11.7% ideal body weight). PWS were 47.9+2.3% f a t  
comp. t o  NO 45.6<1.9% (N.S.). However, % f a t  linearly correlated 
with body mass index (kg/m2) only in PWS (r=0.93). Two normal-weight 
PWS had 40% and 37% body fat. EE in PWS was 2103f-203 kcal vs. 
3478t407 kcal, NO (p<.005). EE/kg FFM, 71.6f-3.4 PWS vs. 76.3t6.4, 
NO, or EEfkg body weight, 37.6t2.6 PWS vs. 42.0f-4.5, NO, was not 
significantly different, but the  measured EEfcalculated basal metabolic 
r a t e  was less in the  PWS, 1.34t.08 vs. 1.65t.12, NO, (p<.05). PWS have 
increased body f a t  even when of normal weight. EE in PWS normalized 
for FFM or weight is not significantly lower than in NO. These studies 
clarify the  nature of obesity in PWS using a non-invasive technique 
with potential application t o  other disorders of EE and intake. 

NUTRITIONAL REHABILITATION OF MALNOURISHED CYSTIC FI- 649 BROSIS PATIENTS B Y  NOCTURNAL GASTROSTOMY F E E D I N G .  - 
Levv. P.Durie. P.Pencharz. Deot Paed. Res I n s t .  The 

progress ive  m a l n u t r i t i o n ~ a s s o c i a t e d  with d e t e r i o r a t i n g  lung 
f u n c t i o n  i n  CF p a t i e n t s  i s  a major c l i n i c a l  problem. Our i n i t i a l  
approach i s  i n t e n s i v e  d i e t a r y  counse l l ing  and o r a l  supplementa- 
t i o n .  In 14 s u b j e c t s  ( 5  male, mean age 15.6yr;  9 female,  11.4yr) 
t h e  o r a l  approach was unsuccessful and a feeding  gastrostomy (G- 
tube)  was i n s e r t e d  f o r  n ight t ime supplementation (1200kcal)  with 
an elemental  formula.  Daytime meals with exogenous p a n c r e a t i c  en- 
zymes were a s  usual.  Changes i n  growth, body composit ion and ha- 
b i t u a l  physical  a c t i v i t y  were measured. Growth r a t e s  i n  a l l  sub: 
j e c t s  were i n i t i a l l y  reduced (x h e i g h t  ve loc i ty=69% predic ted ;  X 
weight ve loc i ty=25% p r e d i c t e d ) .  In response t o  G-tube supplemen- 

[JSE OF 1 3 ~ - ~ O X ~  BREATH TESTS IN THE CHAPACTERIZA- 
TION OF ABSORPPION OF CARIBHYDRATE I N  FO- BY IN- ? 651 FANTS wm D-. Carlos H. L i f s c h i t z ,  Char les  S .  

I r v i n g ,  Thomas W. Boutton,  Will iam J. Cochran, Will iam J. Kl ish ,  
P e t e r  D. Kle in ,  and Buford L. Nichols.  Baylor Col l .  o f  Med.,llSDA/ 
ARS, C h i l d r e n ' s  Nutr.  Res. C t r . ,  Dept. o f  P e d i a t r . ,  Houston, TX. 

The appearance time (AT) o f  t h e  f i r s t  d e t e c t a b l e  l e v e l s  of 
13CD2 (> .01% dose/min) i n  b r e a t h  f o l l m i n g  the o r a l  adminis t ra -  
t i o n  o f   glucose (13c-G, 5 mg/kg) provides  a n  e s t i m a t ~  o f  
t h e  time r e q u i r e d  f o r  o r a l l y  adminis te red  13c-G to r e a c h  t h e  
p r i m r y  site of  a b s o r p t i o n  and u t i l i z a t i o n .  The AT f o r  3 ~ - ~  
w i l l  i n c r e a s e  a s  t h e  a b s o r p t i o n  o f  g lucose  o c c u r s  a t  m r e  d i s t a l  
sites, u n t i l  a maxirmrm is reached when t h e  g l u c o s e  e n t e r s  t h e  
c o l o n  where it is r a p i d l y  o x i d i z e d  to CO2. The AT o f  ' 3 ~ - ~  admin- 
i s t e r e d  a l o n e  and w i t h  formula (60-240 ml) h a s  been  used to char- 
a c t e r i z e  g l u c o s e  a b s o r p t i o n  and u t i l i z a t i o n  i n  6 i n f a n t s  (16-513 d )  
w i t h  d i a r r h e a  and m a l n u t r i t i o n  ( a m  < 0.28).  A maximm v a l u e  of  
27 min f o r  t h e  AT o f  I3c-G from formula was determined i n  a n  i n -  
f a n t  w i t h  c o n g e n i t a l  g lucose-ga lac tose  m l a b s o r p t i o n ,  i n  whom 
c o l o n i c  u t i l i z a t i o n  of  CHO was d m n s t r a t e d  by b r e a t h  H2 produc- 
t i o n  and p a r t i a l  recovery. o f  I 3 c  i n  stool. AT f o r  1 3 c - ~  i n  formula, 
ob ta ined  f o r  the 6 i n f a n t s  m a s u r e d ,  were 5,7,15,20,30,30 min, re- 
s p e c t i v e l y ,  provid ing  i n d i r e c t  ev idence  f o r  t h e  c o l o n i c  u t i l i z a -  
t i o n  o f  d i e t a r y  g lucose  i n  a t  l e a s t  2 o f  t h e  i n f a n t s .  I n  the ab- 
sence  o f  formula,  AT f o r  ' 3 ~ - ~  decreased  to 10,15,10,10,2,10 min, 
r e s p e c t i v e l y .  T h i s  s u q g e s t s  t h a t  t h e  (30 load  i n  t h e  formula rmy 
have c o n t r i b u t e d  to t h e  s m a l l  bowel m l a h s o m t i o n  o f  q lucose  i n  
t h o s e  i n f a n t s  w i t h  n e a r  maximal formula AT values .  

THE DAMAGED INTESTINAL MUCOSA: STRATEGIES FOR SELECT- 
ING ORAL HYDRATION SOLUTIONS (OHS) . Finn L i f s h i t z ,  652 mry - byne, ~ a u l  T e i c h r g  and A. wapnir.  

N. Shore Univ. Hosp., C o r n e l l  Univ. M e d .  C o l l . ,  Dept. o f  Peds., 
Manhasset, NY. 

Optimal c o n c e n t r a t i o n s  o f  g lucose  (Glc) and Na have p r e v i o u s l y  
been determined i n  OHS u s i n g  an i n  v i v o  p e r f u s i o n  model ( P e d i a t r .  
Res. 17:194A, 1983) .  A similar approach was used t o  i n v e s t i g a t e  
the e f f e c t  of v a r y i n g  L ~ a l  and [ ~ l c ]  i n  W.H.0.-type OHS o n  t h e  
a b s o r p t i o n  of Hz0 and Na by  a damaged mucosa. Mucosal i n j u r y ,  
as w i d e n c e d  by  l a r g e  n h r s  of damaged cells, was produced by  a 
1 hr p e r f u s i o n  of r a t  j e j u n a l  segnwts w i t h  5 deoxychola te  
( D 3 )  added i n  one  o f  the OHS. C o n t r o l s  (C) were per fused  w i t h  
CCh-free OHS. The s-nts were then e q u i l i b r a t e d  f o r  1 hr and 
sampled f o r  2 hr. R e s u l t s  ( i n  u l  or uEq/min. m) : 

t a t i o n ,  he ight  and weight growth, body f a t  and t o t a l  body. potas-  OHS I--- -- - --- - - I n t e s t i n a l  Absorption,  
sium (TBK) were s i g n i f i c a n t l y  increased;  t o t a l  body n i t rogen  IW O m l .  Hz0 Na 
(TBN) d i d  not  change. The t a b l e  shows changes seen a f t e r  a mean - Na-, l x h  c .  !Xh C ,  
period of  0.8yr ( range  0.3-2.5yr) o f  supplementation.  30 55 146 1.20T.13a1a 2.91*.1ZU -208.6*23.7a~D-100.5*9.7U 
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Two s u b j e c t s  with t h e  worst  lung d i s e a s e  d ied  which p o i n t s  t o  Our d a t a  i n d i c a t e  t h a t  in t h e  CCh-damaged m c o s a ,  Hz0 a b s o r p t i o n  

t h e  need f o r  c a r e f u l  p a t i e n t  s e l e c t i o n  c r i t e r i a  f o r  G-tube p lace-  better with a hypotonicl lau-G1cp OHS at an 

I n  the remaining 1 2  subjects with restoration of a pos i t ive  approximate 2:1 1 ~ 1 ~ 1  : C N ~  r a t i o .  I s o t o n i c ,  h i g h  Na OHS (90 

energy balance t h e r e  has been marked improvement of  habi tua l  phy- mm/l is for H20 uptake  by the damaged 

s i c a l  a c t i v i t y .  We conclude t h a t  i n  CF p a t i e n t s  unable t o  meet lnucosa. These r e s u l t s  m y  be r e l e v a n t  Tor  t h e  d e s i g n  o f  OHS 

enerqy needs o r a l l y ,  s u ~ ~ l e m e n t a l  nocturnal G-tube feeds  o f f e r  a t h e r a p e u t i c  . . .  approaches i n  p a t i e n t s  w i t h  compromised m c o s a l  in-  

reasonable  and impbrtant '  a1 t e r n a t i v e .  
t e g r i t y .  

MUCOSAL AND LUMINAL IgA I N  EXPERIMENTAL BACTERIAL 650 OVERGROWTH. EFFECT OF MALNUTRITION. Steven N .  
Lichtman, P h i l i p  M .  Sherman, Brian J .  Underdown, 

Gordon G .  F o r s t n e r ,  G . I .  Div. ,  Dept. of Pedia t  ., Hosp. f o r  S ick  
Chi ldren  and Dept. of Immunology, Univers i ty  of Toronto,  Toronto. 
(Spon. by .I. Richard Hamilton).  

We have previous ly  shown t h a t  m a l n u t r i t i o n  has tens  t h e  onse t  

ABNORMAL RECTOANAL FUNCTION I N  CHILDREN RECOVERED 
FROM CHRONIC CONSTIPATION ANLI ENCOPRESIS. Vera A. 653 Loening- Baucke (Spon. by Robert G.  T h o m p s o r .  

Univers i ty  of Iowa College of Medicine. Univers i ty  of Iowa 
H o s p i t a l s  and C l i n i c s ,  Gpar tment  of P e d i a t r i c s ,  Iowa C i t y ,  Iowa. 

Anal s p h i n c t e r  funct ion  i s  decreased i n  ch i ldren  with chronic  
c o n s t i p s t i o n  and e n c o p r e s i s ,  but no information i s  a v a i l a b l e  f o r  
c h i l d r e n  a f t e r  lone-term t rea tment  f o r  CE. We rornnared anal tone ~ . - . - - . - -. . - - . . . - 

of mucosal pandisacchar idase  d e f i c i e n c y  (PDD) i n  t h e  exper i -  and a n a l  s p h i n c t e r - r e l a x a t i o n  on r e c t a l  d i s t e n s i o n  (RSR). i n  20 
mental  b l i n d  loop model ( P e d i a t .  Res. 16,  177A. 1982). S ince  h e a l t h y  c h i l d r e n  (C) and 20 c h i l d r e n  with CE ( P t s ) .  Measurements 
m a l n u t r i t i o n  may reduce t h e  sIgA response  and poss ib ly  encourage 
t h e  growth of s e l e c t i v e  pathogens,  we s t u d i e d  mucosal and lumi- 
n a l  sIgA i n  experimental  b l i n d  loops from nourished (N) and mal- 
nourished (MN) r a t s  a t  vary ing  t ime per iods  corresponding t o  t h e  
e v o l u t i o n  of PDD. S e l f - f i l l i n g  (SFBL) and self-emptying (SEBL) 
b l i n d  loops  were formed 7 cm d i s t a l  t o  t h e  l igament of T r e i t z .  
MN rece ived  50% of t h e  ad l i b i t u m  i n t a k e  consumed by l i t t e r m a t e s .  
Antibody t o  (N) r a t  sIgA was p u r i f i e d  by a f f i n i t y  chromatography 
on Sepharose 4B l i n k e d  sIgA. SIgA was determined by ELISA. N 
developed PDD a t  4 weeks and M N  a t  1 week. Mucosal sIgA i n  N 
was unchanged f o r  8 weeks. I n  MN mucosal sIgA was s i g n i f i c a n t l y  
reduced a t  1 week (p<.025) ,  but not subsequent ly ,  a l though mean 
v a l u e s  were c o n s i s t e n t l y  lower than  i n  N .  I n  N b l i n d  loops ,  
luminal sIgA r o s e  9 . 5  x t o  17 x t h e  sIgA l e v e l s  i n  comparable 
segments of  non-operated i n t e s t i n e  a t  1, 2 and 4 weeks. I n  M N ,  
comparative l e v e l s  of lurninal sIgA were s i g n i f i c a n t l y  lower a t  1 
week (p<0.005) and 4 weeks (p<0.05) .  There was no change i n  
mucosal and luminal sIgA i n  SEBL. MN t h e r e f o r e  slows and re-  
duces sIgA accumulation i n  SFBL. A b lunted  immune response may 
has ten  t h e  e v o l u t i o n  of PDD. 

were obtained us ing  an i n t r a l u m i n a l  pressure  t ransducer  and a 
ba l loon  f o r  r e c t a l  d i s t e n s i o n  p r i o r  t o  t rea tment  with l a x a t i v e ,  
and were repea ted  i n  11 P t s  recovered and 9 P ts  not recovered 
from CE a f t e r  2.5-4 years  of therapy and follow-up. The a n a l  
r e s t i n g  tone (ART) was def ined  a s  the  tone i n  mn Hg a t  the low 
p o i n t s  of t h e  rhythmical waves, and the  h ighes t  ART i n  the a n a l  
canal  was used. Anal pressure  (APr) was recorded by r a p i d l y  
p u l l i n g  t h e  t ransducer  through the  ana l  canal .  APr i s  the  
pressure  d i f f e r e n c e  i n  mm Hg between the  peak of the  pressure  
t r a c i n g  and atmospheric p r e s s u r e ,  and i s  computed as  the average 
of s i x  measurements a t  r e s t .  The h ighes t  amplitude of RSR i n  m 
Hg f o r  d i s t e n s i o n  of the  r e c t a l  balloon w i t h  60 nl of a i r  and the  
lowest volume i n  m l  t o  e l i c i t  RSR of > 5 mm Hg (RSRT) were 
determined. ART, APr, and RSR60 w e r e s i g n i f i c a n t l y  lower i n  P t s  
than i n  C, and remained lower even i n  the  recovered p a t i e n t s  (p  < 
0.05). RSRT was s i m i l a r  i n  P t s  and C. It appears t h a t  abnormal 
a n o r e c t a l  func t ion  i s  the  under lv ine  cause of CE. 

* c h i l d r e n  With CE 
Controls Pre t rea tment  Recovered Not Recovered 

ART 53 + 12 37 + 10 41 + 11 42 + 1 L  
APr 133 T 1 4  103 T 28 117 T 26 109 T 12 
RSR60 52 7 1 3  29 7 12 33 T 7 32 T 9 
RSRT 14 5 16 T 11 20 T_ 10 17 T_ 10 
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