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A 2 1/2 yea r  old male  child(D.E.) with multiple congenital anom- 
alies, severe  psychomotor retardation, generalized se izures ,  chron- 
i c  herpetic gingivostomatitis, overwhelming pneumococcal meningitis 
and sepsis  was found t o  have a partial combined immunodeficiency. 
His female sibling(J.E.) who followed a s imilar  course  and who died 
a t  4 1/2 yea r s  of age was found to have sudanophilic leukodystrophy. 
During the course  of his hospitalization, D. E. developed intractable 
diarrhea  and was noted to have a decreased lymphoproliferative r e -  
sponse to  PHA, decreased T-cell roset te  formation, a pers is tent  
lymphopenia and normal  erythrocyte adenine deaminase (ADA) activ- 
ity. Immunoglobulin therapy and parentera l  hyperalimentation failed 
t o  alter his  clinical course. Following transplantation of a 16-week 
fetal thymus enclosed in  a millipore chamber there  was prompt 
clearing of the herpetic lesions and cessation of the diarrhea  within 
a few days af ter  transplantation and a n  appearance of lymphocyte 
responsiveness to PHA one month later.  Nine months af ter  trans- 
plantation the patient remains  infection-free and continues to  display 
an intact cellular immunity. This  r epo r t  describes a previously 
unrecognized presentation of combined immune deficiency and sug- 
ges t s  a new approach to  therapy. 
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S e r u m  I g E  l e v e l s  h a v e  b e e n  s t u d i e d  i n  8 0  f a m i l -  
ies. L e v e l s  less t h a n  1 5 0  u/ml w e r e  c o n s i d e r e d  l o w ,  
levels  o f  1 5 0  u/ml o r  above w e r e  c o n s i d e r e d  h i g h .  
F i f t y - o n e  m a t i n g s  w e r e  b e t w e e n  p a r e n t s  w i t h  l o w  
l e v e l s  o f  I g E ;  1 9 %  o f  t h e i r  o f f s p r i n g  h a d  h i g h  l e v -  
e ls .  Twen ty - two  m a t i n g s  w e r e  b e t w e e n  p a r e n t s  o n e  
of whom h a d  a l o w  level  o f  I g E  a n d  o n e  o f  whom h a d  
a h i g h  l e v e l ;  a p p r o x i m a t e l y  h a l f  ( 4 3 % )  o f  t h e i r  
c h i l d r e n  h a d  h i g h  l e v e l s .  S e v e n  o f  t h e  m a t i n g s  w e r e  
b e t w e e n  p a r e n t s  w i t h  h i g h  levels ,  a p p r o x i m a t e l y  
t h r e e - q u a r t e r s  ( 7 7 % )  o f  t h e i r  c h i l d r e n  h a d  h i g h  lev-  
e ls .  T h e  r e s u l t s  are c o n s i s t e n t  w i t h  l o w  I g E  levels  
b e i n g  d e t e r m i n e d  b y  t h e  p r e s e n c e  o f  t w o  d o m i n a n t  
g e n e s ,  t h e  a b s e n c e  o f  o n e  o r  t h e  o t h e r  p e r m i t t i n g  
h i g h  l eve l s  t o  occur. T h e  u l t i m a t e  l eve l s  o f  I g E  
are p r o b a b l y  a l s o  i n f l u e n c e d  b y  a g e  a n d  e n v i r o n -  
m e n t a l  f a c t o r s  s u c h  as e x p o s u r e  t o  h e l m i n t h  a n d  
o t h e r  a n t i g e n s .  

THE SELECTIVE TRANSPORT OF MATERNAL PLASlU PROTEINS ACROSS 
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Colostrum and milk a r e  r e l a t i v e l y  r i c h  i n  an t ibod ie s ,  
f r equen t ly  i n  higher  t i t e r s  than a r e  p re sen t  i n  t h e  maternal  
c i r c u l a t i o n .  To s tudy  t h e  s e l e c t i v i t y  and t h e  mechanisms of 
p r o t e i n  t r a n s p o r t  ac ros s  t h e  mammary gland, p u r i f i e d  p ro t e ins  
were l abe l ed  wi th  13'1, and i n j e c t e d  in t ravenously  i n t o  non- 
l a c t a t i n g  mice and i n t o  l a c t a t i n g  mice a f t e r  p a r t u r i t i o n .  
A l l  animals i nc lud ing  t h e  suck l ings  were assayed a t  i n t e r v a l s  
f o r  t o t a l  body r ad ioac t iv i ty .  The transmammary t r a n s f e r  r a t e  
of a given p r o t e i n  was measured a s  t h e  d i f f e r e n c e  i n  t h e  
disappearance r a t e s  f o r  t h a t  p r o t e i n  between l a c t a t i n g  and 
non-lactating mice, and confirmed by t h e  uptake of l abe l ed  
p r o t e i n  v i a  milk by t h e  suckl ings .  Of t h e  p ro t e ins  s tud ied ,  
human IgA with  and wi thout  a t tached sec re to ry  piece ,  human 
IgG and bovine IgG were most a c t i v e l y  t ranspor ted.  Mouse IgG 
and human t r a n s f e r r i n  were a l s o  t r a n s f e r r e d  i n t o  milk, but  t o  
a l e s s e r  degree than  human IgG. There was l i t t l e  t rans-  
mammary passage of human albumin o r  human IgG l i g h t  chains. 
The d a t a  i n d i c a t e  t h a t  t h e  s e l e c t i v i t y  of t h e  mammary gland 
i n  its permeabi l i ty  t o  maternal  plasma p ro te ins  is  q u i t e  
d i f f e r e n t  from t h a t  exh ib i t ed  by t h e  placenta .  In  add i t i on ,  
a l though some i n v e s t i g a t o r s  a t t r i b u t e  t r a n s p o r t  p r o p e r t i e s  
t o  t h e  "secretory  piece"  found a t t ached  t o  IgA i n  var ious  
s e c r e t i o n s  including milk, t h i s  is no t  supported by t h e  
p re sen t  da t a ,  s i n c e  IgA without  s ec re to ry  p i ece  t r ave r sed  t h e  
mammary gland a s  r e a d i l y  a s  d id  IgA wi th  sec re to ry  piece. 
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Chronic granulomatous d i sease  (CGD) is an i n t r i n s i c  d e f e c t  
of phagocytic c e l l s  result in^ i n  decreased capaci ty  t o  k i l l  
c e r t a i n  b a c t e r i a  and is a c o n s i s t e n t  c l i n i c a l  syndrome.Defect- 
i v e  phagocytosis is present  i n  a milder form i n  female c a r r i -  
e r s  who are, i n  general,  asymptornatic.Tubular r e t i c u l a r  s t ruc -  
t u r e s  (TRS) have been demonstrated i n  pe r iphe ra l  lymphocytes 
and monocytes i n  p a t i e n t s  w i th  d i sco id  lupus erythematosus (D 
LE).Recently we became aware of 4 boys wi th  CGD who had moth- 
e r s  wi th  DLE.Therefore, we examined t h e  pe r iphe ra l  mononuclear 
c e l l s  by e l e c t r o n  microscopy from a s e r i e s  of males wi th  CGD, 
t h e i r  c a r r i e r  s i s t e r s , a n d  t h e i r  mothers, both  wi th  and wi thout  
DLE, t o  a s c e r t a i n  t h e  s i g n i f i c a n c e  of TRS i n  these  two d i s e a s e  
s t a t e s :  CGD Mothers Mothers S i s t e r  Normal 

males wi th  DLE without  DLE C a r r i e r s  Controls  
#s tudied 10 3 4 3 12 
# p o s i t i v e  
f o r  TRS 5 2 1 1 0 
These s t u d i e s  suggest  t h a t  p a t i e n t s  wi th  CGD and DLE sha re  an 
abnormality,which may b e  an add i t i ona l  abnormality t o  t h e  es- 
t ab l i shed  phagocytic d e f e c t  i n  CGD.The CGD c a r r i e r  s t a t e  may 
predispose  t o  DLE. Fur ther  i n v e s t i g a t i o n  of phagocytosis i n  
p a t i e n t s  wi th  DLE and e l e c t r o n  microscopic examination of per- 
i phe ra l  mononuclear c e l l s  i n  CGD should be  performed. 
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Newborns (N) have an  increased s u s c e p t i b i l i t y  t o  i n f e c t i o n .  
Because of c o n f l i c t i n g  previous  da t a  on t h e  func t iona l  capa- 
b i l i t i e s  of t h e i r  PMN metabol ic ,  phagocytic and b a c t e r i c i d a l  
a c t i v i t i e s  of normal f u l l  term N were s tud ied  and compared t o  
normal a d u l t  con t ro l s .  Phagocytosis of 14c S. aureus  502A a t  
20 min. and myeloperoxidase mediated p r o t e i n  iod ina t ion  a t  
60 min. were not  depressed. Rest ing 14~-1-glucose  ox ida t ion  
was equ iva l en t ,  however 60 min. a f t e r  phagocytosis of yeas t  
N-PMN exh ib i t ed  s i g n i f i c a n t  depress ions  i n  a c t i v i t y  when com- 
pared t o  t h e  con t ro l s  (783t132 cpm 14~02/1x106 PMN v.s .  
1545'179, P<0.01). This  was p a r a l l e l e d  by reduced r a t e s  of q 
consumption by N-PMN a f t e r  10 min. of phagocytosis (10-15 min. 
2.89t0.19 pmoles/15x106 PMN/min. v . s .  3.6650.20, P<0.02; 
15-20 min.;1.76?0.11 v . s .  2.30f0.11, P<0.02), whi le  i n i t i a l  
r a t e s  were s i m i l a r .  These d e f e c t s  may r e f l e c t  decreased Hz02 
production. These observat ions  were p a r a l l e l e d  by a mild bu t  
s i g n i f i c a n t  reduct ion i n  t h e  k i l l i n g  of aureus  502A by N- S. 
PMN ev iden t  only on prolonged incubat ion (60 min.;92.8% k i l l e d  
v . s .  95.7%, P<0.02, 120 min.;95.1% v.s .  97.2%, P<0.05). These 
s t u d i e s  suggest  t h a t  N-PMN have diminished Hz02 product ion 
r e f l e c t e d  i n  a mild impairment of b a c t e r i c i d a l  a c t i v i t y .  When 
coupled wi th  previously  documented opsonic and chemotactic 
d e f e c t s  t hese  f ind ings  may have pathogenet ic  s i g n i f i c a n c e  i n  
t h e  increased s u s c e p t i b i l i t y  of t h e  N t o  i n f e c t i o n .  
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Ten boys wi th  congeni ta l  hypoganrmaglobulinemia from 4 fam- 
i l i e s  have been followed f o r  7-18 yea r s .  Five were diagnosed i n  
infancy.  Serum IgG was below 1 mglml i n  a l l  but  one (2 .1  mglml 
a f t e r  therapy) ,  IgA below 0.05 mglml i n  a l l  and IgM below 0.1 
mglml i n  a l l  but one (0.2 mglml). A l l  received gammaglobulin 
from d iagnos i s  and 5 plasma fo r  t o  4 yea r s .  A l l  had mul t ip l e  
episodes of acu te  b r o n c h i t i s  and pneumonia beginning e a r l y .  
H.influenzae (non-typeable) and Staph.aureus were t h e  major 
pathogens, v i ruses  were not found. One c h i l d  age 10,  d ied of 
bronchopneumonia and s e p s i s  complicat ing ad renocor t i cos t e ro id  
t r ea t ed  chronic  myos i t i s .  He and 3 of the  7 su rv iv ing  c h i l d r e n  
aged 7 ,  9 and 13 yea r s ,  have no d e f i n i t e  chronic  pulmonary d i s -  
ea se ,  though acu te  i n fec t ions  were o f t e n  followed by a pe r s i s -  
t e n t  cough i n  s p i t e  of i n t ens ive  a n t i b i o t i c  therapy.  This  phe- 
nomenon led t o  b ronch iec t a s i s  i n  the  o the r  6. Two died of 
pulmonary in su f f i c i ency  a t  ages  15 and 20. Among those surviv-  
ing wi th  b ronch iec t a s i s ,  2 have severe  r e s t r i c t i v e  and obst ruc-  
t i v e  p a t t e r n s  i n  pu1monar.y func t ion  and 3 aged 16-21 had lobec- 
tomy. Pa tho log ica l  examination revealed severe  b ronch iec t a s i s  
and s c l e r o s i s  of bronchia l  a r t e r i e s .  The s e v e r i t y  of pulmonary 
d i sease  could not be c o r r e l a t e d  wi th  i n i t i a l  serum immunoglob- 
u l i n  l e v e l s ,  propor t ion of B lymphocytes i n  pe r iphe ra l  blood, 
age . a t  onset  of gammaglobulin therapy, serum immunoglobulin 
l e v e l s  dur ing therapy o r  a n t i b i o t i c  therapy.  


	THE SELECTIVE TRANSPORT OF MATERNAL PLASMA PROTEINS ACROSS THE MAMMARY GLAND

