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We have s t u d i e d  t h e  connec t ive  t i s s u e  changes i n  t h e  bowel 
w a l l  of  p a t i e n t s  w i t h  Crohn's  d i s e a s e .  S u r g i c a l l y  r e s e c t e d  spe- 
cimens from normal margins and inflammed a r e a s  were compared. 
The v a r i o u s  c o l l a g e n  types  were i d e n t i f i e d  by s p e c i f i c  p u r i f i -  
c a t i o n  schemes followed by s l a b  g e l  e l e c t r o p h o r e s i s ,  i m u n o b l o t -  
t i n g ,  and by s p e c i f i c  s t a i n i n g  w i t h  a n t i b o d i e s  d i r e c t e d  a g a i n s t  
c o l l a g e n  t y p e s  IV & V. R e s u l t s .  H i s t o l o g i c a l  s e c t i o n s  from in-  
f l a m e d  a r e a s  demonstrated expansion of t h e  muscular i s  p r o p r i a  
and t h e  muscular i s  mucosa, and v a s c u l a r  p r o l i f e r a t i o n  i n  t h e  
submucosa. Collagen had accumulated i n  t h e  l a t t e r  two a r e a s .  
Collagen i s o l a t e d  from i n f l a m e d  bowel and s e p a r a t e d  by e l e c t r o -  
p h o r e s i s  conta ined  i n  a d d i t i o n  t o  t h e  t y p e  I found i n  normal mar- 
g i n s ,  bands t h a t  comigrated w i t h  a t y p e  V s t a n d a r d .  The pre- 
sence  of t y p e  V was confirmed by immunoblotting. Immunohisto- 
chemis t ry  of s e c t i o n s  from inflammed a r e a s  r e v e a l e d  marked accu- 
mula t ion  of types  IV and V i n  t h e  submucosa. Conclusion.  I n  
Crohn's  d i s e a s e ,  c h r o n i c  inflammation of t h e  i r t e s t i n e  l e a d s  t o  
t h e  accumula t ion  of abnormal amounts of c o l l a g e n  t y p e s  IV & V. 
As t h e s e  c o l l a g e n  t y p e s  a r e  s y n t h e s i z e d  by smooth muscle c e l l s ,  
we p o s t u l a t e  t h a t  t h e s e  c e l l s  may p l a y  a r o l e  i n  t h e  s t r i c t u r e  
format ion  c h a r a c t e r i s t i c  of Crohn's  d i s e a s e .  (Supported by a 
g r a n t  from t h e  Nat iona l  Foundation f o r  I l e i t i s  and C o l i t i s . )  
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We s t u d i e d  t h e  e f f e c t s  of a known amount of to ta l -body  u l t r a -  
v i o l e t - B  l i g h t  i r r a d i a t i o n  (1 .5  M.E.D. e q u i v a l e n t  t o  30'  of  sun- 
s h i n e  a t  noon on a c l e a r  summer day i n  f a i r - s k i n n e d  wmen) o n b o t h  
serum and b r e a s t  mi lk  c o n c e n t r a t i o n s  of v i t  Dj, v i t  D2, 25-OH v i t  
D3, 25-OH v i t  D2 and 1,25(0102 v i t  D i n  5 l a c t a t i n g  Caucasian wo- 
men. By 48 h r s  p o s t  W - B  exposure,  serum v i t  Dj i n c r e a s e d  from 
1 . w . 2  (SEM) ng/ml t o  22.9t5.4 ng/ml (p<0.01,  p a i r e d  t t e s t ) ,  r e -  
maining i n c r e a s e d  up t o  14 days  ( 2 . 3 0 5 . 1 2  ng/ml, p<0 .01) .  Sim- 
u l t a n e o u s l y ,  b r e a s t  milk v i t  Dj r o s e  from 6 t o  7 1  IU/L (pC0.02, 
range  34-148 IU/L) w i t h i n  48 hr. of i r r a d i a t i o n ,  remaining e l e -  
v a t e d  up t o  14  days  (12 IU/L, pc0 .05) .  B r e a s t  milk v i t  D3 cor -  
r e l a t e d  wi th  serum v i t  D3 ( r=0 .91) .  48 h r s  p o s t  i r r a d i a t i o n  se -  
rum 25-OH v i t  D3 i n c r e a s e d  from 13.922.7 t o  17,623.3 ng/ml (p< 
0 . 0 5 ) .  peaking a t  7 days  (20.523.0 ng/ml, ~ ~ 0 . 0 2 )  and remaining 
e l e v a t e d  a t  14  days  (20.3L3.2 ng/ml, p<0.05).  There wasnochange  
i n  25-OH v i t  D3 i n  b r e a s t  mi lk  p o s t  i r r a d i a t i o n .  There was no 
change i n  serum o r  milk v i t  D2, 25-OH v i t  D2, o r  1,25(OH)2 v i t  D 
fo l lowing  i r r a d i a t i o n .  There was no c o r r e l a t i o n  between b r e a s t  
milk f a t  (mean 3.452.4 [ ~ ~ ] g / d l )  and mi lk  v i t  D3 o r  i t s  metabo- 
l i t e s .  We conclude t h a t  materna l  W B  i r r a d i a t i o n  (and t h u s  sun- 
s h i n e  exposure) s i g n i f i c a n t l y  i n c r e a s e s  v i t  D3 i n  human mi lk .  De- 
s p i t e  a r i s e  i n  serum 25-OH v i t  D3, v i t  D3 is t h e  on ly  v i tamin  
form which is  r e a d i l y  t r a n s f e r r e d  i n t o  human mi lk  from m a t e r n a l  
serum fo l lowing  materna l  i r r a d i a t i o n .  
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We s t u d i e d  changes i n  f a t  conc. and f a t  l o s s  i n  human m i l k d u r -  

i n g  8 h r  cont inuous  i n f u s i o n  wi th  2 mechanica l  pumps (Harvard sy- 
r i n g e  [HARV] and H o l t e r  r o l l e r  [HOLT] w i t h  B u r e t r o l )  and f o r  com- 
p a r i s o n  i n t e r m i t t e n t  b o l u s  d e l i v e r y .  We v a r i e d  r a t e  of pump i n -  
f u s i o n  (1 .4  o r  7 m l / h r ) ,  s t a t e  of homogenization and s y r i n g e  po- 
s i t i o n  (HARV, t i p  v e r t  o r  h o r i z ) .  For each s e t  o f  v a r i a b l e s ,  i n -  
f u s i o n s  were r e p e a t e d  x4. Hourly samples were ana lyzed  f o r  f a t .  
I n f u s i o n  a p p a r a t u s  h e l d  on ly  enough milk f o r  an 8 h r .  i n f u s i o n ,  
milk i n  t h e  t u b i n g  be ing  recovered  by a i r  i n f u s i o n  a t  t h e  same 
r a t e .  At 1 ml/hr w i t h  HARV and HOLT, 26-39% of f a t  was l o s t  r e -  
g a r d l e s s  of c o n d i t i o n s .  F a t  conc. d u r i n g  i n f u s i o n  decreased  t o  
32% o f  b a s e l i n e  f o r  HARV and t o  2% f o r  HOLT, r e g a r d l e s s  of sy- 
r i n g e  p o s i t i o n  (HARV) o r  homogenization.  During t h e  8 t h  h r  of i n -  
f u s i o n  a l a r g e  f a t  b o l u s  was d e l i v e r e d  (240+74% HARV&435+131% 
HOLT > b a s e l i n e  f a t  c o n c ) .  At 4 and 7 ml/hr f a t  l o s s e s  f o r  HARV 
and HOLT were 1-23% & 5-31% r e s p e c t i v e l y  and f a t  conc. decreased  
t o  30-70% of b a s e l i n e  f o r  HAFJ and 5-40% f o r  HOLT. A l a r g e  f a t  bo- 
l u s  was d e l i v e r e d  d u r i n g  t h e  8 t h  h r  o f  i n f u s i o n  (144-333% HARV, 
277-567% HOLT > b a s e l i n e  f a t  conc) .  Homogenization made no d i f -  
f e r e n c e .  For HARV changes i n  f a t  conc. could  be decreased  12-22% 
by keeping s y r i n g e  t i p  v e r t .  With i n t e r m i t t e n t  b o l u s  d e l i v e r y  of 
milk (1 ,4 ,7  ml) no l o s s  of f a t ,  change i n  f a t  conc . ,  o r  f a t  b o l u s  
occur red .  Thus, f o r  NG d e l i v e r y  o f  human milk t o  LBW i n f a n t s ,  i n -  
t e r m i t t e n t  b o l u s  i s  p r e f e r r e d .  Conpinuous NG pump i n f u s i o n  should 
n o t  be  used because o f  l a r g e  changqs i n  f a t  conc. and f a t  l o s s .  
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I n  63 p a t i e n t s  w i t h  Crohn's  d i s e a s e ,  l e s s  than  19 y r ,  o f  age ,  
we compared convent iona l  measures of d i s e a s e  a c t i v i t y  a g a i n s t  24 
h r .  f e c a l  alpha-l-AT c learance .  Clearance  was s i g n i f i c a n t l y  in -  
c reased  i n  p a t i e n t s  w i t h  abnormal ESR 0 1 5  mM/hr) b u t  n o t  i n  
t h o s e  w i t h  abnormal ~ r o h n ' s  d i s e a s e  a c t i v i t y  index ,  CDAI, (>150) 
o r  increased  p l a t e l e t  count (>400,000). As expec ted ,  i n  t h o s e  
w i t h  diminished serum albumin l e v e l s  ((35 g / ~ ) ,  f e c a l  alpha-l-AT 
c l e a r a n c e  was s i g n i f i c a n t l y  increased .  

F e c a l  alpha-l-AT c l e a r a n c ?  - ~ 1 1 2 4  h r  (normal >22) 
CDAI P l a t .  count (10 Imm ) ESR-rnM/hr) Albumin ( g / ~ )  

~ - - ~ 

P NS NS .005 .005 
F u r t h e r  a n a l y s e s  d i d  n o t  demons t ra te  s i g n i f i c a n t  c o r r e l a t i o n s  be- 
tween alpha-l-AT c l e a r a n c e  and CDAI (r=0.09),  p l a t e l e t  count 
( r=0 ,13) ,  o r  ESR (r=0.17).  We conclude t h a t  s e v e r i t y  of  e n t e r i c  
p r o t e i n  l o s s  is  n o t  c l o s e l y  r e l a t e d  t o  degree  of abnormal i ty  of  
commonly used measures of d i s e a s e  a c t i v i t y  i n  young p a t i e n t s  wi th  
Crohn's  d i s e a s e .  However, s i n c e  a v a i l a b l e  i n d i c e s  of Crohn ' s  
a c t i v i t y  a r e  of q u e s t i o n a b l e  v a l i d i t y ,  and s i n c e  an o b j e c t i v e  in -  
dex of a c t i v i t y  i s  badly needed f o r  t h e r a p e u t i c  t r i a l s ,  f u r t h e r  
e v a l u a t i o n s  of f e c a l  alpha-l-AT c l e a r a n c e  a r e  warranted i n  t h i s  
d i s e a s e .  
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To e v a l u a t e  t h e  r o l e  of IgG4 i n  i n f a n t s  w i t h  g a s t r o i n t e s t i n a l  

(GI) d i s e a s e ,  we measured serum IgG4, t o t a l  IgG, and IgA i n  
seven  p a t i e n t s  w i t h  m i l k  a l l e r g i c  e n t e r o c o l i t i s  (MAE), confirmed 
by m i l k  c h a l l e n g e  a f t e r  s t a b i l i z a t i o n  on m i l k  r e s t r i c t i o n ,  10 
p a t i e n t s  w i t h  n o n a l l e r g i c  chronic  d i a r r h e a  1 2 4  months o l d  (ND), 
and randomly chosen normoalbuminemic c o n t r o l  i n f a n t s  w i t h o u t  G I  
d i sease .  IgG4 was measured u s i n g  a monoclonal anti-IgC4 rad io-  
immunoassay .  Lower l i m i t  o f  s e n s i t i v i t y  w a s  0.01 ug/ml .  IgG 
and  IgA w e r e  m e a s u r e d  by n e p h e l o m e t r y .  The r a t i o  o f  IgG4 t o  
t o t a l  IgG was  c a l c u l a t e d .  D i f f e r e n c e s  b e t w e e n  g r o u p s  w e r e  
e v a l u a t e d  by t h e  Wilcoxon rank  sum t e s t .  

Mean Aaem XaC4/IaCo 
1 (Months) (R IL S.E.M.) ( 2  2 S.E.M.) 

MAE 7 6.4 5.8j2.0* 0.10k0.05+ 
ND 10 12.9 1 4 . 4 d . 3  0.30+0.08 
Cont ro l  11 8.5 56 .91~7 .4 *  0.48~0.10+ 
*p<O.Ol +p<0.05 

No p a t i e n t  was I R A  d e f i c i e n t .  Three p a t i e n t s  w i t h  ND and IgG4 I 
10 & m l  had e n t e r i c  pathogens (1 G i a r d i a ,  2 Salmonella) .  We 
conclude t h a t  i n  i n f a n t s  w i t h  chronic  d i a r r h e a ,  low IgG4 and 
IgG4/IgG a r e  a s s o c i a t e d  w i t h  a l l e r g i c  e n t e r o c o l i t i s  and e n t e r i c  
pathogens. We s p e c u l a t e  t h a t  IgG4 may f u n c t i o n  a s  a G I  mucosal 
p r o t e c t i v e  an t ibody ,  and t h a t  its measurement may be u s e f u l  i n  
p r e d i c t i n g  a l l e r g i c  o r  i n f e c t i o u s  c a u s e s  of c h r o n i c  d ia r rhea .  

BONE MINERALIZATION I N  PFS3ERM INFANTS FED HUMAN MILK 
Steven J. Gross.  Boston U n i v e r s i t y  School of Medicine 61 T i t s p i t a l ,  Dept. of  P e d i a t r i c s ,  Boston.  

Bone minera l  s t a t u s  was a s s e s s e d  i n  20 h e a l t h y ,  a p p r o u r i a t e l y  
grown i n f a n t s  <I6009 b i r t h w e i g h t  a s s i g n e d  randomly t o  one o f  2 
d i e t s :  1. Preterm human mi lk  (PT mi lk)  pooled by w s t p a r t u m  week 
and f e d  cor responding  t o  i n f a n t s  p o s t n a t a l  age ,  p rovid inq  calcium 
22-26 mg/dl, phosphorus 13-17 mg/dl. 2. Supplemented PT m i l k ,  a n  
e q u a l  mix ture  of premature i n f a n t  formula and Pr milk  p r o v i d i n g  
calcium 72-74 mg/dl, phosphorus 37-38 mg/dl. A l l  i n f a n t s  were f e d  
by gavage a t  180 ml/kg/day and r e c e i v e d  400 IU Vitamin D d a i l y .  
I n f a n t s  f e d  PT milk had s i g n i f i c a n t l y  lower serum vhosphorus 
l e v e l s  a t  4 and 5 wk (4.630.4 and 4.1i0.4 mg/dl) t h a n  i n f a n t s  f e d  
supplemented PT mi lk  (6 .1 t0 .2  and '6 .0 i0 .2  mg/dl) , p<. 005. They 
a l s o  had  s i g n i f i c a n t l y  h i g h e r  serum a l k a l i n e  phosphatase  l e v e l s  
a t  4 and 5 wk (569'81 and 824'127 IU/l) t h a n  t h e  supplemented 
group (340i40 and 347t49 I U / l ) ,  p<.02.  The serum d i f f e r e n c e s  were 
r e f l e c t e d  i n  lower bone m i n e r a l  c o n t e n t  (BMC) of humerus by pho- 
ton  dens i tomet ry  a t  5 wk (PT mi lk ,  .084+.005 v s  supplemented PT 
milk .107+.007 g/cm, p < . 0 5 ) .  At 35-37 pos tconceptua l  wk, i n f a n t s  
i n  bo th  groups were d i scharged  on s t a n d a r d  i n f a n t  formula ( c a l -  
cium 51 mg/dl, phosphorus 39 mg/dl) .  At 44 pos tconceptua l  weeks. 
i n f a n t s  i n i t i a l l y  f e d  e i t h e r  FT milk o r  supplemented FT m i l k ,  had  
s i m i l a r  serum phosphorus (6 .7 t0 .2  and 7 .2 t0 .2  mg/dl) and a l k a l i n e  
phosphatase  (301t33 and 285_+23 I U / 1 ;  BMC i n  bo th  groups (.252_+ 
, 0 2 1  and .246i.014 g/cm) was comparable t o  t h a t  of  h e a l t h y  te rm 
i n f a n t s  ( .223+.006) .  Preterm i n f a n t s  f e d  unsupplemented PT milk 
show bone d e m i n e r a l i z a t i o n .  BMC i n c r e a s e s  s i g n i f i c a n t l y  a f t e r  
r o u t i n e  formula feed ing  i r r e s p e c t i v e  of PT mi lk  supplementa t ion .  


	610 EVALUATION OF IgG4 IN CHRONIC DIARRHEA IN INFANTS

