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SEQUESTRATION OF IRON AS FERRITIN IN MACROPHAGES IN 
Jf 582 SKELETAL MUSCLE OF VITAMIN E-DEFICIENT RABBITS. 

Jen-Yih Chu, Phi t samai  Kanjananggulpan, Alber t  C. 
Chou, Daphne deMello and Coy U .  b i t c h ,  S t .  Louls University, De- 
par tments  o i  P e d i a t r i c s ,  Pathology and I n t e r n a l  Medicine, S t .  
Louis,  MO. 

Vitamin E d e f i c i e n c y  causes  i r o n - d e f i c i e n t  e r y t h r o p o i e s i s ,  
s e v e r e  myopathy and abnormal s e q u e s t r a t i o n  o f  i r o n  i n  s k e l e t a l  
muscle.  In  t h e  p r e s e n t  s t u d y  we found t h a t  bo th  t o t a l  nonheme 
i r o n  (5 .0f1 .2  v s  8 . 4 ? 3 . 3 ~ g / g  wet b i c e p s  f e m o r i s  muscle) and s o l -  
u b l e  nonheme i r o n  (2.110.4 v s  4.3f1.4) were i n c r e a s e d  i n  v i tamin  
E-def ic ien t  r a b b i t s .  By radioimmunoassay u s i n g  an a n t i b o d y  t o  
r a b b i t  l i v e r  f e r r i t i n ,  muscle f e r r i t i n  i n c r e a s e d  from 0.47f0.18 
f o r  c o n t r o l s  t o  6.34+1.7OPg/g wet weight i n  v i t a m i n  E - d e f i c i e n t  
animals.  P a r e n t e r a l  i r o n  caused l a r g e  i n c r e a s e s  i n  t o t a l  and 
s o l u b l e  nonheme i r o n  i n  n o n - i n j e c t e d  muscles o f  v i tamin  E- 
d e f i c i e n t  r a b b i t s  and exaggera ted  t h e  d i f f e r e n c e  between t h e  two 
eroups .  Uptake o f  i n t r a v e n o u s l y  i n j e c t e d  t r a n s f e r r i n - b o u n d  i r o n  - .  
by muscles o f  v i t a m i n  E - d e f i c i e n t  r a b b i t s  was n o t  i n c r e a s e d  i n  a  
shor t - te rm experiment (6 h o u r s ) ,  bu t  r a d f o i r o n  accumulated i n  a  
long-term experiment (6 d a y s ) .  There was no  ev idence  o f  e r y t h r o -  
c y t e  s e q u e s t r a t i o n  i n  s k e l e t a l  muscle.  An immunohistological  
s t a i n i n g  method des igned  t o  d e t e c t  f e r r i t i n  i n  t i s s u e  s e c t i o n s  
f a i l e d  t o  s t a i n  muscle from normal r a b b i t s  bu t  i n t e n s e l y  s t a i n e d  
macrophages i n  t h e  muscle o f  v i tamin  E - d e f i c i e n t  r a b b i t s .  We 
conclude t h a t  macrophages i n  s k e l e t a l  muscle o f  v i tamin  E-def i -  
c i e n t  r a b b i t s  t a k e  up i r o n  from t r a n s f e r r i n  and i n c o r p o r a t e  it 
i n t o  f e r r i t i n ,  i n  which form it i s  r e l a t i v e l y  u n a v a i l a b l e  f o r  
e r y t h r o p o i e s i s  because of slow r e l e a s e .  

NEPHROLITHIASIS I N  CHILDHOOD INFLAMMATORY BOWEL 583 DISEASE. Joseph H. C l a r k ,  Joseph  F. F i t z g e r a l d  and 
J e r r y  M. B e r g s t e i n .  (Spon. by I r a  K.  Brandt ) .  

Ind iana  U n i v e r s i t y  School of Medicine,  James Whitcomb Ri ley  
H o s p i t a l  f o r  Chi ldren ,  Department of P e d i a t r i c s ,  I n d i a n a p o l i s ,  
Ind iana .  

N e p h r o l i t h i a s i s  i s  an i n f r e q u e n t  compl ica t ion  of inflammato- 
r y  bowel d i s e a s e  (IBD) i n  c h i l d r e n .  F ive  p a t i e n t s  have been 
managed a t  our  i n s t i t u t i o n  s i n c e  1978. T h e i r  mean age  a t  s t o n e  
passage  was 1 2 . 2  y e a r s  and mean d u r a t i o n  of a c t i v e  IBD was 33 
months. The m a j o r i t y  had u l c e r a t i v e  c o l i t i s ,  passed  calcium 
phosphate s t o n e s ,  and developed n e p h r o l i t h i a s i s  d u r i n g  a n  a c u t e  
e x a c e r b a t i o n  of IBD. Only one p a t i e n t  had a  prev ious  i n t e s t i -  
n a l  r e s e c t i o n ;  no p a t i e n t  had a  h i s t o r y  of u r i n a r y  t r a c t  
i n f e c t i o n s .  We have i n i t i a t e d  a  p r o s p e c t i v e  e v a l u a t i o n  of 
u r i n a r y  c r y s t a l l o i d  e x c r e t i o n  i n  a l l  newly diagnosed c a s e s  of 
IBD. Twenty-four hour u r i n e  d e t e r m i n a t i o n s  a t  d i a g n o s i s  i n  6  
p a t i e n t s  were w i t h i n  t h e  normal range  f o r  ca lc ium (mean = 151 
mg), u r i c  a c i d  (338 mg) and o x a l a t e  (24 mg). One month a f t e r  
t h e  i n i t i a t i o n  of therapy ,  t h e r e  was a n  e l e v a t i o n  i n  mean u r i -  
nary  ca lc ium (222 mg) and u r i c  a c i d  (630 mg) e x c r e t i o n  i n  4  
c h i l d r e n  r e c e i v i n g  d a i l y  prednisone  and s a l i c y l a z o s u l f a p y r i d i n e  
(SASP). These d i f f e r e n c e s  were n o t  observed i n  2 p a t i e n t s  
r e c e i v i n g  SASP a l o n e  (ca lc ium,  142 mg; u r i c  a c i d ,  374 mg). The 
e f f e c t  of p rednisone  on  ca lc ium e x c r e t i o n  i s  w e l l  d e s c r i b e d  but  
i t s  r o l e  i n  u r i c  a c i d  e x c r e t i o n  i s  poor ly  unders tood .  F u r t h e r  
a t t e n t i o n  must be  pa id  t o  t h e  u r i n a r y  e x c r e t i o n  of  v a r i o u s  
c r y s t a l l i n e  s p e c i e s  th roughout  t h e  c o u r s e  of IBD t o  prevent  t h e  
compl ica t ion  of n e p h r o l i t h i a s i s  . 

GASTRIC SECRETORY MATURATION OF PRETERM INFANTS. 584 David C larke  and Paul E. Hyman, (Spon. by Rosemary D. 
Leake), UCLA School o f  Medicine, HarborIUCLA Medical 

Center, Department o f  P e d i a t r i c s ,  Torrance, C a l i f o r n i a .  
To e s t a b l i s h  normat ive values f o r  g a s t r i c  s e c r e t o r y  f u n c t i o n  

i n  p re te rm i n f a n t s  we s t u d i e d  34 h e a l t h y  preterm i n f a n t s :  mean 
g e s t a t i o n a l  age 30.6 wk (27-35 wk), mean b i r t h  wt  1.5 kg (range 
.82-2.46 kq) .  Basal a c i d  o u t p u t  (BAO), pos t -pentaqas t r ln  (6 
vg/kg, sc) maximal a c i d  o u t p u t  (MAO) and f a s t i n g  serum g a s t r i n  
(SG) were measured. I n f a n t s  were s t u d i e d  weekly a  mean o f  4.6 
t imes (range 1-8 t imes) .  Resu l ts  a r e  expressed as mean 2 SEM. 
A t  pos tna ta l  age 1  wk BAO was 12+3 umole/Kg.hr; MA0 was 21+4 
umole/Kg.hr (p<.01) . A c h l o r h y d r i a  was present  i n  2  o f  21 inFants  
i n  week 1; b o t h  secre ted  a c i d  by week 2.  An increase 940 t o  
26+5 umole/Kg.hr a t  8 wk was dependent on pos tna ta l  age (p<.05).  
An-increase i n  MA0 t o  5357 umole/Kq-hr a t  8  wk was dependent on 
pos tna ta l  aqe (pc.01) and on postconceptual  age (p<.01).  A l -  
thouqh SG increased w i t h  pos tna ta l  age from 64+9 pq/ml a t  l wk 
t o  157t30 pg/ml a t  8  wk (p<.Ol), t h e r e  was no c o r r e l a t i o n  be- 
tween SG and BAO o r  MAO. BAO, MAO, and SG d i d  n o t  c o r r e l a t e  
w i t h  we igh t  o r  sex. These r e s u l t s  i n d i c a t e  t h a t  i n  h e a l t h y  pre- 
te rm i n f a n t s  1 )  a  response t o  p e n t a g a s t r i n  i s  o resent  a t  1  wk of 
age 2) BAO equals normal va lues  f o r  term i n f a n t s  and c h i l d r e n  
2-4 wk a f t e r  b i r t h  regard less  o f  g e s t a t i o n a l  aqe 3) BAO, MA0 
and SG increase over t h e  f i r s t  8  wk o f  l i f e  and 4) BAO and SG 
a r e  n o t  i n f l u e n c e d  by q e s t a t i o n a l  aae. I n  h e a l t h y  preterm i n -  
f a n t s  1 )  pos tna ta l  f a c t o r s  apDear t o  be i n  p a r t  respons ib le  f o r  
matura t ion  o f  a c i d  s e c r e t o r y  f u n c t i o n  and 2) SG i s  n o t  l i n k e d  
t o  m a t u r a t i o n  o f  g a s t r i c  s e c r e t o r y  f u n c t i o n .  

SERUM LIPASE AS A MEASUREMENT OF PANCREATIC FUNCTION 
Jf 585 I N  CYSTIC FIBROSIS. G . J .Cleghorn ,  P.D.Durie,  G . G .  

F o r s t n e r ,  L. Benjamin & F. D a t i .  (Spon by J .R .  Hamil- 
t o n ) .  The H o s p i t a l  f o r  S ick  C h i l d r e n ,  Toronto,  O n t a r i o ,  Canada 
& Behringwerke AG, Marburg, West Germany. 

A h i g h l y  s e n s i t i v e  and s p e c i f i c  ELISA immunoassay capable  of  
measuring serum p a n c r e a t i c  l i p a s e  (S.Lip) has been developed.  We 
a s s e s s e d  t h e  u s e f u l n e s s  of S.Lip f o r  moni tor ing  p a n c r e a t i c  func- 
t i o n  i n  CF. S .Lip  was measured i n  133 CF p t s ,  86 w i t h  s t e a t o r r h e a  
(CFPI), 47 wi thout  s t e a t o r r h e a  (CFPS) and 83 c o n t r o l s .  Ages a r e  
shown i n  t h e  t a b l e .  * S.Lip: ug/L. (mean f SEM). 

A e (  r s )  n  CFPS n  CFPI n CONTROL t - :  3 6 7 . m . 1  18 56.4f10.8 10 6 . 3 f l . l  
1- 3 3  109.4f95.43 15 19.9f 3.9 21 10.7f 1.6 
3 - 5  1  39.4 10 20.2f 6 .92  14 1 9 . l f  4.6 
5-10 6  24.9f 2.8 14 4.4f 1 . 0  18 12.3f 1 .3  

10-15 12 69.9f17.4 10 4.5f 3.0 14 17.2f 2.4 
> 15 22 62.8f14.3 19 2.2f 1 .1  6  2 2 . l f  8 .6  

Our c o n t r o l  d a t a  shows S.Lip t o  r i s e  w i t h  age .  I n  CFPI and 
CFPS ( 0 - l y r s ) ,  S.Lip was s i g n i f i c a n t l y  e l e v a t e d  (P <0 .001) .  S.Lip 
decreased  w i t h  advancing age i n  CFPI, t o  va lues  below c o n t r o l s  
and CFPS a f t e r  5  y r s ( P  <0 .001) .  I n  c o n t r a s t ,  i n  CFPS t h e r e  was 
no age r e l a t e d  d e c r e a s e ,  i n  f a c t ,  t h e r e  was a  s i g n i f i c a n t  i n -  
c r e a s e  compared t o  c o n t r o l s  a f t e r  10 y r s ( P  < 0.005).  E leva ted  S. 
L ip  i n  o l d e r  CFPS p t s  and CF i n f a n t s  may r e f l e c t  ongoing pan- 
c r e a t i c  damage. Low S.Lip l e v e l s  were on ly  seen i n  o l d e r  CF p t s  
and a c c u r a t e l y  d i s t i n g u i s h e d  between CFPS and CFPI. S e r i a l  meas- 
urement of S.Lip may be u s e f u l  f o r  moni tor ing  p a n c r e a t i c  f u n c t i o n  
i n  C.F. 

EFFECT OF METOCLOPRAMIDE ON GASTROESOPHAGEAL REFLUX 
(GER) I N  INFANTS. Richard B. C o l l e t t i ,  Department 586 of P e d i a t r i c s ,  U n i v e r s i t y  of Vermont, Bur l ing ton  
(Sponsored by J .  D.  Dickerman). 

I n  a d u l t s  metoclopramide i n c r e a s e s  lower esophageal  s p h i n c t e r  
p r e s s u r e ,  s h o r t e n s  g a s t r i c  emptying t ime, and i s  e f f e c t i v e  i n  
t h e  t rea tment  of r e f l u x  e s o p h a g i t i s .  To e v a l u a t e  t h e  e f f i c a c y  
of metoclopramide i n  i n f a n t s  we recorded esophageal  pH continu- 
o u s l y  i n  5  i n f a n t s ,  ages  5-8 months, w i t h  GER. For each i n f a n t  
d a t a  were c o l l e c t e d  f o r  120 minutes a f t e r  each of t h r e e  sequen- 
t i a l  a p p l e  j u i c e  f e e d i n g s .  The f i r s t  two feed ings  provided 
b a s e l i n e  c o n t r o l  d a t a .  Immediately p r i o r  t o  t h e  t h i r d  f e e d i n g  
each i n f a n t  rece ived  metoclopramide 0 .2  mglkg IM. A f t e r  meto- 
clopramide,  t h e  frequency of r e f l u x  ep isodes  decreased  from 
1 0 . 2  t o  9.8 (Not S i g n i f i c a n t ,  NS); t h e  mean d u r a t i o n  of r e f l u x  
ep isodes  i n c r e a s e d  from 4.5 t o  6 .9  minutes (NS); and t h e  p e r  
c e n t  o f  t ime pH was <4 i n c r e a s e d  from 33% t o  42% (NS). None 
of  t h e  5  i n f a n t s  had a  25% o r  g r e a t e r  r e d u c t i o n  i n  any of t h e  3 
measures. The r a d i o n u c l i d e  g a s t r i c  emptying time was prolonged 
i n  2  and normal i n  1 of  t h e  3 i n f a n t s  t e s t e d .  F a i l u r e  t o  
demons t ra te  t h e  e f f e c t i v e n e s s  of metoclopramide may be  due t o  
a  l a c k  of e f f i c a c y  of metoclopramide i n  i n f a n t s ,  o r  t o  s m a l l  
sample s i z e ,  i n s e n s i t i v i t y  of t h e  t e s t  method, inadequate  
dosage o r  r o u t e  of drug a d m i n i s t r a t i o n .  

SERUM BILE ACIDS IN THE HUMAN FETUS.C.Colombo,A.Roda 587 and F .Seren i  .Dept.of P e d i a t r i c s  Univ.of Milan and 
I n s t .  o f  Chemistry Univ.of B o l o g n a , I t a l y .  
We determined t h e  serum l e v e l s  of d i f f e r e n t  b i l e  a c i d s  (BA) by 
RIA i n  56 human f e t u s e s  and mothers.Serum was ob ta lned  immedia- 
t e l y  a f t e r  l e g a l  abor t ion ,per formed between t h e  14 th  and 2 1 s t  
week o f  ges ta t ion .Conjuga ted  c h o l i c  (CCA) and chenodeoxycholic 
a c i d  (CCDCA)were determined i n  33 cases ,conjuga ted  l i t h o c h o l l c  
a c i d  (CLCA) i n  20 and s u l f o l i t h o c h o l y l g l Y c i n e  (SLCG) i n  15.  
In f e t a l  blood,mean c o n c e n t r a t i o n s  of CCA (0.8+0.4pMol/l),CCDCA 
(4.5+2.7pMol/L) and CLCA (1.7+1.04pMol/L) were significantly 

higher  than t h o s e  i n  t h e  mother (CCA:0.34+0.17/uMol/L,p<0.001; 
CCDCA:0.79+0.34~Mol/L,p<0.001;CLCA:0.7+0.3~Mo1/1,p< 0 . 0 0 1 ) .  
SLCG serum l e v e l s  were lower i n  f e t u s e s  (0.15+0.09,uMol/L)than 
i n  t h e  mothers (0 .40+0.3pMol /L .p< 0 . 0 1 ) .  
No c o r r e l a t i o n  between l e v e l s  of BA and g e s t a t i o n a l  age was 
found. 
Conclusions:  1) t h l s  s tudy  suppor t s  t h e  concept o f  a  s t a t e  of 
physiologic c h o l e s t a s i s  dur ing  development 2 )  p l a c e n t a l  BA t r a n -  
s f e r  occurs  mostly from f e t u s  t o  t h e  mother 3 )  t h e r e  i s  ev idence  
of l i t h o c h o l i c  a c i d  s y n t h e s i s  i n  t h e  f e t a l  l i v e r  v l a  t h e  a l t e r -  
n a t e  pathway f o r  BA s y n t h e s i s , w i t h  predominant formation of 
chenodeoxycholic a c i d  4 )  S u l f a t i o n  of BA i s  poorly developed a t  
t h i s  age o f  gestation. 
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