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THE CLOSE ASSOCIATION BETWEEN ACCELERATED RATES OF "f36 WHOLE BODY PROTEIN SYNTHESIS(S) AND BASAL METABOLIC 
RATE (BMR) IN CHILDREN WITH NEWLY DIAGNOSED ACUTE 

LYMPHOCYTIC LEUKEMIA (ALL). C r a i g  L. Kien and Bruce M. C a m i t t a ,  
Medical  C o l l e g e  of Wiscons in ,  Midwest C h i l d r e n ' s  Cancer C e n t e r ,  
Milwaukee C h i l d r e n ' s  H o s p i t a l ,  Departments  o f  P e d i a t r i c s  and 
Biochemis t ry ,  Milwaukee, 

Using a  s i n g l e  dose  [ly:i-glycine t echn ique  i n  15 newly d iag-  
nosed ALL p a t i e n t s ,  we confirmed our  p r e v i o u s  d a t a  which showed 
i n c r e a s e d  r a t e s  of S  and whole body p r o t e i n  breakdown i n  com- 
p a r i s o n  t o  h e a l t h y  c o n t r o l s  ( independen t  of p r i o r  p redn i sone  
t r e a t m e n t ;  8  s o  t r e a t e d )  (Cancer Res 43 :5586) .  I n  8  p a t i e n t s  we 
a s s e s s e d  b a s a l  oxygen consumption (BMR; assume 4.83 k c a l l 1  0  ); 
t h e r e  was a  s i g n i f i c a n t  l i n e a r  r e g r e s s i o n  between BMR ( k c a l l i )  
(Y) and S  ( g  p r o t e i n l d )  (X): Y=3.7 X + 850 (R=0.925, p<0 .001) .  
I n d i v i d u a l  v a l u e s  (Y,X) f o r  t h e  8  p a t i e n t s  were: 835,  36; 1085, 
87;  1252,  121;  1273,  134;  1614,  124;  1551,  179;  2087, 394; 2212, 
308. Excluding t h e  2  h i g h e s t  v a l u e s  f o r  Y  and X, t h e r e  was 
s t i l l  a  s i g n i f i c a n t  c o r r e l a t i o n  (R=0.87, p<0 .05) ,  and t h e r e  was 
a  p o s i t i v e  rank  c o r r e l a t i o n  f o r  a l l  8  v a l u e s  (R=0.905, p<0.01) . 
There were a l s o  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n s  between BMR 
and body weigh t  (Wt) (R10.75, p<0.05) o r  age  (R-0.83, p<0.05) 
and between S  and W t  o r  a g e  ( b o t h ,  R=0.86, p<0 .01) .  M u l t i p l e  
r e g r e s s i o n  a n a l y s i s  r e v e a l e d  t h a t  BMR was much more h i g h l y  
r e l a t e d  t o  S  t h a n  t o  W t .  These d a t a  s u g g e s t  t h a t  i n c r e a s e d  
e n e r g y  c o s t s  of S  a c c o u n t ,  a t  l e a s t  i n  p a r t ,  f o r  i n c r e a s e d  
energy  requ i rements  i n  p a t i e n t s  wi th  ALL. (Suppor t :  N u t r i t i o n  
Founda t ion ,  I n c . ;  Leukemia Soc. of America, Inc . ;  MACC f i n d ) .  

EFFECT OF pH on  RECOVERY OF ENERGY (E) DERIVED FROM 
SHORT CHAIN FATTY ACIDS (SCFA) IN FECES: RELEVANCE 637 To smDIEs  OF cARBowDwE ENERGY (cE) ABSORPTION 1, 

PREMATURE INFANTS ( P I ) .  C r a i g  L. Kien,  Medical  C o l l e g e  of W i s -  
c o n s i n ,  Milwaukee C h i l d r e n ' s  H o s p i t a l ,  Departments  of P e d i a t r i c s  
and Biochemis t ry ,  Milwaukee, W I  

Cur p r e v i o u s  s t u d i e s  of P I  s u g g e s t e d  t h a t  t h e r e  is minimal 
f e c a l  e x c r e t i o n  of CE d e r i v e d  from l a c t o s e  o r  g l u c o s e  polymer 
(Am J C l i n  Nutr  36:910).  To f u r t h e r  a s s e s s  our  methodology 
( l o s s  of  SCFA v i a  v o l a t i l i z a t i o n ) ,  t h e  f o l l o w i n g  SCFA were added 
t o  f e c a l  homogenates i n  s u f f i c i e n t  q u a n t i t i e s  t o  r a i s e  t h e  ener-  
gy d e n s i t y  by 18-274: a c e t i c  (A),  p r o p i o n i c  (P)  , v a l e r i c  (V) , 
and b u t y r i c  (B).  The pKa's of  t h e s e  a c i d s  a r e  r e s p e c t i v e l y  
4.75,  4.87, 4.82,  and 4.81. Feca l  samples were t h e n  e i t h e r  a l k -  
a l i n i z e d  (Alk) (pH 7.9-8.7), a c i d i f i e d  (2.8-3.2) o r  l e f t  un- 
changed (UNC) (4.0-4.8). A f t e r  s t o r a g e  on d r y  i c e  f o r  24 h r s ,  
t h e  samples were l y o p h o l i z e d  and bomb c a l o r i m e t r y  performed.  
There was a n  approx imate  20% l o s s  of  SCFA i n  t h e  Alk and UNC 
groups  ( T a b l e ) .  The p o t e n t i a l  c l i n i c a l  s i g n i f i c a n c e  of  t h i s  
e r r o r  d u r i n g  E  b a l a n c e  s t u d i e s  w i l l  be s m a l l  (<5% CE i n t a k e )  un- 
l e s s  t h e  a c t u a l  f e c a l  e x c r e t i o n  of  SCFA exceeds  24% o f  CE in -  
t a k e .  (Suppor t :  NIH Gran t  HD17401) . 

pH Group (X Recovery) 
SCFA ALK AC lTNC 

A 99.8 79.1 79.1 
P  102.7 78.6 79 .1  
V 99.8 80.0 82.2 
B  100.9 77.6 78.8 

HUMAN MILK FORTIFIER (HMF) AND VERY LOW BIRTH 638 WEIGHT (VLBW) INFANTS. Eun H K i m  and Walter  C  
Boutwell .  S a n t a  C l a r a  V a l l e v  Medical  Cen te r .  Deot. -. . . -  

o f  P e d i a t r i c s ,  San J o s e ,  Ca. (Spon. by i o n  Ar iagno) .  
I n  o r d e r  t o  m a i n t a i n  t h e  advan tage  of b r e a s t  mi lk  (EM) 

f e e d i n g s  i n  VLBW i n f a n t s  w i t h o u t  c o n c u r r e n t  s low growth ,  a  
p r o p r i e t a r y  supplement of BM, HMF (by Mead ~ o h n s o n )  has  been 
r e c e n t l y  developed.  We s e l e c t e d  4  VLBW i n f a n t s  f o r  s t u d y  and 5 
f o r  c o n t r o l  w i t h  b i r t h  we igh t s  <1.6 kg (1.28 2 0.22 v  1.26 2 
0.10 k g ) ,  a l l  a p p r o p r i a t e  f o r  g e s t a t i o n a l  age.  Study i n f a n t s  
r e c e i v e d  banked BM w i t h  HMF; c o n t r o l  r e c e i v e d  banked BM wi th  
t h e  u s u a l  d o s e s  of Calcium (Ca) and Phosphorous ( P )  - 60 and 30 
mg/kg/day r e s p e c t i v e l y .  Both r e c e i v e d  t h e  same f l u i d  i n t a k e  
(177 .62  11.2 v  176.4 2 6.5 ml /kg /day)  and Vi tamin  D (400 
IU/day).  Study g roup  r e c e i v e d  s i g n i f i c a n t l y  g r e a t e r  amounts o f  
p r o t e i n  (3.2+0.2 v  2.0 2 0.1 gm/kg/day),  Ca (165.1 + 10.4 v  
118.6 2 1.5 i g / k g / d a y ) ,  P  (85.2 + 5 .3  v  56.4 2 0.8 mg/kg/day) 
and z i n c  (1 .8  + .08 v  .25 + .05 mg/kg/day) compared t o  t h e  
c o n t r o l  group.  

Both g r o u p s  t o l e r a t e d  t h e  f e e d i n g s  t o  t h e  same d e g r e e  
w i t h o u t  deve lopment  of n e c r o t i z i n g  e n t e r o c o l i t i s ,  c l i n i c a l  
l a b o r a t o r y  o r  r a d i o l o g i c a l  ev idence  of  r i c k e t t s  o f  p r e m a t u r i t y .  
I n  s p i t e  of t h e  s m a l l  number s t u d i e d ,  t h e  s t u d y  group ga ined  
weigh t  s i g n i f i c a n t l y  f a s t e r  t h a n  t h e  c o n t r o l  group (Av. 16.3 v  
14.1 gm/kg/day: p( 0.032 u s i n g  t h e  Manning-Whitney T e s t ) .  

Conclusion:  VLBW i n f a n t s  fed banked BM grew f a s t e r  on HMF 
t h a n  on mere supp lementa t ion  w i t h  Ca and P. 

LONGITUDINAL STUDIES OF SOMATOMEDIN-C (SM-C) IN 
GROWTH-RETARDED CHILDREN WITH CROHN'S DISEASE (cD).  639 Barbara  S .  K i r s c h n e r  and M a r j o r i e  M .  S u t t o n  (Spon. by 

Lawrence M .  G a r t n e r ) .  P r i t z k e r  Sch.  of Med., Wyler C h i l d r e n ' s  
Hosp. ,  Department  of  P e d i a t r i c s ,  Chicago,  IL .  

Our p r e v i o u s  s t u d i e s  demons t ra ted  t h a t  mean Sm-C l e v e l s  were 
s i g n i f i c a n t l y  lower i n  g rowth- re ta rded  c h i l d r e n  than  normally-  
growing c h i l d r e n  w i t h  IBD ( G a s t r o e n t e r o l o g y  80:1192,  1981) .  We 
now r e p o r t  l o n g i t u d i n a l  d a t a  i n  10 p r e v i o u s l y  u n t r e a t e d  growth- 
r e t a r d e d  c h i l d r e n  w i t h  CD, fo l lowed  %=17.7 mos. P a t i e n t s :  5F 
and 5M, % a g e  13 .2  y r s . ,  a l l  + > 1  major  h e i g h t  % i l e  l i n e  w i t h  6  
of  10  p t s .  s 5 t h  % i l e  f o r  a g e ,  Tanner s t a g e  I o r  11. Seven of  10 
p t s .  r e c e i v e d  d a i l y  p r e d n i s o n e  f i=2  mos) a f t e r  t h e  i n i t i a l  t e s t s .  
Methods: Measurements of  growth v e l o c i t y  (cmlmo), Sm-C by RIA, 
c a l o r i e  i n t a k e  (72 h r .  food d i a r i e s )  and serum albumin were ob- 
t a i n e d  a t  t h e  o n s e t  of  t h e r a p y  and avg.  of 5  t i m e s  d u r i n g  t h e  
fol low-up p e r i o d .  Sm-C l e v e l s  were drawn 2 24 h r s .  a f t e r  t h e  
p r e v i o u s  p r e d n i s o n e  dose .  
R e s u l t s :  Growth Vel .  Sm-C Cal .  I n t a k e  C a l . I n t a k e  Alb.  

(cmlmo) Ulml k c a l l d a y  k c a l l k g  gmldl  
I n i t i a l  0.14 0.71 1555 5  3  3 . 3  
V i s i t  (0.00-0.30) (0.14-1.8)  (1200-2000) (37-66) (2 .6 -4 .5 )  

Follow-up 0.56 2 .45  2500 7  5  4 . 1  
P e r i o d  (0.35-0.86) (0.74-4.8) (1900-3400) (52-104) (3.7-4.6) 
Conc lus ions :  P t s .  w i t h  t growth had Sm-C l e v e l s  < t h o s e  obse rved  
d u r i n g  p e r i o d s  of normal growth (p < 0 .002) .  Sm-C r o s e  by 345% 
and p receded  changes i n  growth v e l o c i t y  & p u b e r t a l  s t a g e .  Con- 
c u r r e n t l y ,  c a l .  i n t a k e  4 from 44% t o  102% of RDA f o r  h t .  a g e .  
F l u c t u a t i o n s  i n  Sm may c o n t r i b u t e  t o  changes i n  growth i n  IBDpts .  

BILIRUBIN PHOTOISOMERIZATION UNDER GREEN LIGHT. 
I s a b e l l a  Knox and John F. Ennever (Spon. by Will iam 640 -,%e - We6teTn<e=niversity, Rainbow 

Babies  and C h i l d r e n s  H o s p i t a l ,  Dept .  of  P e d i a t r i c s ,  C leve land .  
Recent  c l i n i c a l  s t u d i e s  have shown t h a t  g r e e n  f l u o r e s c e n t  

l i g h t  i s  more e f f e c t i v e  i n  r e d u c i n g  serum b i l i r u b i n  (BR) t h a n  i s  
broad-spectrum w h i t e  f l u o r e s c e n t  l i g h t .  During pho to therapy  
BR i s  c o n v e r t e d  t o  more p o l a r  i s o m e r i c  s t r u c t u r e s  which a r e  
e x c r e t e d  p r i n c i p a l l y  i n  t h e  b i l e .  The most r a p i d l y  formed photo-  
p r o d u c t s  a r e  c o n f i g u r a t i o n a l  i somers ,  p r i n c i p a l l y  Z,&-BR, which 
accumula te  i n  t h e  serum and a r e  s lowly  e x c r e t e d  w i t h  f i r s t - o r d e r  
k i n e t i c s .  The o t h e r  major  pho toproduc t  i s  a  s t r u c t u r a l  isomer of  
BR c a l l e d  lumi rub in  (LR) which i s  formed more s lowly  b u t  e x c r e t e d  
more r a p i d l y  t h a n  t h e  c o n f i g u r a t i o n a l  i somers .  The r e l a t i v e  
c o n t r i b u t i o n  o f  t h e s e  two pho tochemica l  r e a c t i o n s  t o  t h e  e f f i c a c y  
o f  pho to therapy  i s  n o t  known. I n  t h i s  s t u d y ,  we measured t h e  
s t e a d y - s t a t e  serum c o n c e n t r a t i o n s  of  t h e s e  two c l a s s e s  of  photo-  
p r o d u c t s  i n  p remature  i n f a n t s  t r e a t e d  w i t h  e i t h e r  g r e e n  o r  w h i t e  
f l u o r e s c e n t  lamps. 

(mean + SEM) N Mean BW Mean GA X Z.E-BR : 
Green l i g h t  8  1.55.5kg 3153wks 8.862.42 1.672.24 
White l i g h t  1 1  1.92.7kg 3254wks 15.0521.34 0.722.13 

N.S. N.S. (P<.Ol) (P<.O1) 
The c o n c e n t r a t i o n  of  Z,E-BR i n  t h e  serum o f  i n f a n t s  t r e a t e d  

w i t h  g r e e n  l i g h t  was s i g n i f i c a n t l y  l e s s  t h a n  i n  i n f a n t s  exposed 
t o  w h i t e  l i g h t .  I n  c o n t r a s t ,  t h e  c o n c e n t r a t i o n  of  LR was g r e a t e r  
i n  t h e  serum of i n f a n t s  t r e a t e d  w i t h  g r e e n  l i g h t .  These d a t a  
s u g g e s t  t h e  c l i n i c a l  e f f i c a c y  o f  g r e e n  p h o t o t h e r a p y  may be  t h e  
r e s u l t  of i n c r e a s e d  p r o d u c t i o n  (and e l i m i n a t i o n )  of lumi rub in .  

URINARY EXCRETION OF LUMIRUBIN DURING PHOTOTHERAPY. 641 I s a b e l l a  Knox and John F. Ennever (Spon. by Will iam 
T. m) Case Western Reserve  U n i v e r s i t y ,  Rainbow - 

Babies  and C h i l d r e n s  H o s p i t a l ,  Dept . of P e d i a t r i c s ,  C leve land .  
Lumirubin (LR) i s  a  s t a b l e  pho toproduc t  of  b i l i r u b i n  (BR), 

formed by a n  e s s e n t i a l l y  i r r e v e r s i b l e  i n t r a m o l e c u l a r  c y c l i z a t i o n  
r e a c t i o n .  Unl ike  o t h e r  BR pho to i somers ,  LR i s  d e t e c t e d  i n  b o t h  
u r i n e  and b i l e  i n  i n f a n t s  under  p h o t o t h e r a p y  (PT).  C l i n i c a l  
s t u d i e s  have sugges ted  t h a t  t h e  p r o d u c t i o n  and e x c r e t i o n  of  LR 
may c o n t r i b u t e  t o  t h e  r e d u c t i o n  o f  serum BR l e v e l s  produced by 
PT. We t h e r e f o r e  sough t  t o  d e t e r m i n e  t h e  u r i n a r y  LR e x c r e t i o n .  
We measured u r i n a r y  LR c l e a r a n c e  ( c l r )  r a t e  i n  9  p r e t e r m  i n f a n t s  
under  PT s t u d i e d  a t  a  mean a g e  of  4  days  ( range  1-6) .  Mean 
b i r t h w e i g h t  was 1 . 8  kg ( r a n g e  .7-2.9); mean g e s t a t i o n a l  a g e  (GA) 
was 3 2  wks ( r a n g e  25-37). U r i n e  and a  serum sample o b t a i n e d  
d u r i n g  t h e  24 hour  c o l l e c t i o n  p e r i o d  were ana lyzed  f o r  BR photo-  
p r o d u c t s  by HPLC. C r e a t i n i n e  (Cr )  c l r  was measured on t h e  sample.  

Mean LR c l r  was .16+.19 mllmin (mean2 .D. )  which i s  equ iva-  
l e n t  t o  854% of Cr c l r  (2.623.2 ml/min).  LR c l r  i n c r e a s e d  w i t h  GA 
i n  p a r a l l e l  w i t h  Cr c l r .  The amount o f  LR e x c r e t e d  p e r  24 h o u r s  
was 1.451.5 mg ( r a n g e  .9-4). 

D a i l y  BR p r o d u c t i o n  f a r  exceeds  t h e  amount o f  LR e x c r e t e d  i n  
t h e  u r i n e  o f  p r e t e r m  i n f a n t s ,  s o  t h i s  canno t  accoun t  f o r  t h e  
e f f i c a c y  of  PT. However, were t h e  c l e a r a n c e  r a t e  of  LR t o  be  
i n c r e a s e d  t o  t h a t  o f  Cr th rough  pharmaco log ic  means ( i . e .  by 
b l o c k i n g  t u b u l a r  r e a b s o r p t i o n ) ,  u r i n a r y  c l e a r a n c e  of  LR cou ld  
become q u a n t i t a t i v e l y  i m p o r t a n t .  As t h e  u r i n a r y  e x c r e t i o n  of LR 
does  n o t  accoun t  f o r  t h e  d e c r e a s e  i n  serum BR w i t h  PT, t h e  b i l e  
i s  presumably t h e  major  s i t e  of  e x c r e t i o n  o f  BR pho toproduc t s .  
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