
THE BREASTflILK F'ACROPHAGE: A POTENTIAL VEHICLE FOR 72 1 IfMlrNOGLO3ULIN TRANSPORT. blilliam 8 .  Pi t tard.111. 
S t e  hen Polmar.Avro Fanaroff.CWRU.Ped.Dept.Cleve.,O. 

When 1ynphoc;tes and m a c r o p f y e m w a n  milk were co- 
cu l tu red ,  s i g n i f i c a n t l y  g r e a t e r  amounts of IgA and IgM were 
found than when lymphocytes were cul tured alone. To determine 
whether t he  breastmilk macroohaae was r eau la t ina  lvmihocvte 
synthesis  o r  i t s e l f  r e l ea s ing  i k u n o g l o b ~ l i n ,  & l t u r &  macro- 
phages and lymphocytes from t h e  f r e sh  milk of 33 healthy mothers. 
The c e l l u l a r  components were i s o l a t e d  by cen t r i fuga t ion  and t h e  
lymphocytes separated from the  g l a s s  adherent macrophages by 
overnight  incubation i n  g l a s s  f l a s k s .  &he r e l e a s e  of IgA,IgM,and 
IgG I n t o  1 ml o f  culture media by 2x10 lymphocytes o r  macropha- 
ges was ouan t i t a t ed  using double antibody radioimnunoassays. In 
7  day lymphocyte cu l tu re s  mean IgA, Igb!, and IgG re leased was 
358, 46 and 11 ng/ml r e spec t ive ly .  Mean IgA. IgM, and IgG re -  
leased i n  macrophage c u l t u r e s  was 9089. 319, and 9 ng/ml respect-  
i ve ly .  To de t e rn ine  whether t he  imnunoglobul i n  present  In 
macrophages from 6 mothers were both cu l tu red  f o r  7 days and on 
day one sonicated.  Sonicates  were u l t r acen t r i fuged  and imnuno- 
globul ins  In t h e  supernatant  and p e l l e t  were measured. The 
i n u n o g l o b u l i n  content  of the supernatant  following son ica t lon  
o f  macrophages was s i g n i f i c a n t l y  g r e a t e r  than both t h a t  bound t o  
t h e  c e l l  p e l l e t  ( p <  .05) and t h a t  of t he  7  day c u l t u r e ( p <  .05).  
These da t a  i n d i c a t e  t h a t  t h e  breastmilk macrophage r e l eases  
s i g n i f i c a n t l y  more imunoblobul in  than does t h e  lymphocyte 
( p  <,.02) and t h a t  i t  may serve a s  a t r anspor t  vehic le  capable 
o f  delayed imnunoglobulln r e l ease .  
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TISSUE ADENOSINE DEAMINASE ACTIVITY I N  AN ADENOSINE 
DEFICIENT-COMBINED IMMUNODEFICIENCY DISEASE PATIENT. 
Bernard Po l l a r a .  William P. Schrader,  and H i l a i r e  J .  
(SFON. BY Richard J .  Picker ing) .  Albany Medical Col- 

- .  . of P e d i a t r i c s  6 NYS Kidney Disease I n s t . .  Albany. NY. 
P a t i e n t s  with combined immunodeficiency (CID) and adenosine 

deaminsse (ADA) def ic iency may have low o r  absent  ADA a c t i v i t y  i n  
va r ious  t i s s u e s .  Hirschhorn e t  a l .  have shown t h a t  t he  a c t i v i t y  
i n  p a t i e n t  f i b r o b l a s t s  is a  mutant form of ADA (PNAS 73: 213. 
1976). Others have suggested t h a t  t he  def ic iency r e f l e c t s  an in-  
h i b i t i o n  of ADA (Tro t t a  e t  e l . .  PNAS 73: 104, 1976). We have is* 
l a t e d  and i n  pa r t  cha rac t e r i zed  p rope r t i e s  of t he  r e s idua l  ADA 
from spleen of one p a t i e n t .  Radioinmunoassay f o r  ADA pro te in  i n  
e ry th rocy te s  and sp l een  e x t r a c t s  of t h e  pa t i en t  showed no cross-  
r eac t ing  prote in .  Chromatography of ADA-CID sp leen  e x t r a c t s  pro- 
duced a  f r a c t i o n  wi th  adenosine deaminating a c t i v i t y  which could 
no t  be  adsorbed on a f f i n i t y  o r  anti-ADA columns. The deaminating 
a c t i v i t y  could no t  be i n h i b i t e d  wi th  erythro-9-(2-hydroxy1-3- 
nonyl) adenosine. The pH optimum a c t i v i t y  curve and Km d i f f e r e d  
from normal spleen ADA. A s i m i l a r  f r ac t ion .  represent ing about 
1% of t h e  t o t a l  ADA a c t i v i t y ,  was i so l a t ed  from normal spleen ex- 
t r a c t s .  We conclude t h a t  t he  adenosine deaminating a c t i v i t y  ob- 
served i n  p a t i e n t s  w i th  ADA-CID is not  ADA. The a c t i v i t y  may be 
due t o  an  enzyme whose p r i n c i p a l  s u b s t r a t e  may be another  metabo- 
l i t e .  The presence of t h i s  non-ADA desminsting a c t i v i t y  i n  normal 
spleen suggests  t h a t  t h e  observed a c t i v i t y  i n  ADA-CID t i s s u e  is  
not  due to  a  mutant form of ADA and t h a t  t he  inh ib i t ed  enzyme 
a c t i v i t y  repor ted by T r o t t a  e t  a l .  may be  due to  an  ampl i f i ca t ion  
of t h i s  non-ADA deaminating enzyme. 

~~OPHARMACOLOGIC STUDIES OF ADENOSINE DEAMINASE DE- 723 FICIENT LYMPHOCYTES by Stephen H. Polmar, E r i ca  M. 
Wetzler and Robert C. Stern .  Case Western Reserve Uni- 

ve r s i t y .  Departments of P e d i a t r i c s  and Microbiology. Cleveland.Ot1 
Deficiency of adenosine deaminase (ADA) is as soc ia t ed  wi th  a  

form of severe  combined immunodeficiency d i sease  (SCID). Enzyme 
replacement therapy us ing red blood c e l l s  a s  a  source  of ADA re- 
s t o r e s  t he  a b i l i t y  of ADA d e f i c i e n t  SCID lymphocytes t o  r e spond to  
mitogens i n  v i t r o  but does not i nc rease  ADA a c t i v i t y  wi thin  these  
c e l l s .  The a v a i l a b i l i t y  of ADA d e f i c i e n t  lymphocytes capable of 
responding t o  mitogens permitted us  t o  s tudy the  e f f e c t s  of va r i -  
ous pharmacological agents  i n  o rde r  t o  gain a  b e t t e r  u n d e r s t a n d i s  
of t he  metabolic b a s i s  of t h i a  imrmnodeficiency d i sease .  

Phytohemagglutinin (PHAI-induced p r o l i f e r a t i o n  of lymphocytes 
from an ADA d e f i c i e n t  SCID pa t i en t  were s i g n i f i c a n t l y  more sensi -  
t i v e  t o  i n h i b i t i o n  by theophyl l ine  (pCOl ) ,  norepinephrine ( ~ 4 . 0 5 )  
and prostaglandins  E and E (p<.01 and <.0005. r e spec t ive ly )  
than lymphocytes frolfi i nd iv idua l s  with normal ADA a c t i v i t y .  In 
c o n t r a s t ,  t he re  was no s i g n i f i c a n t  d i f f e rence  (p>.4) in ~ e n s i t i -  
v i t y  t o  i n h i b i t i o n  by adenosine a t  concentra t ions  l e s s  than 100 p 
molar. Since theophyl l ine ,  norepinephrine and prostaglandins  E 
and E e l eva te  i n t r a c e l l u l a r  CAMP concentra t ions ,  which i n h i b i t &  
many lymphocyte funct ions ,  t hese  da t a  suggest t h a t  de fec t ive  lym- 
phocyte p r o l i f e r a t i o n  i n  ADA def ic iency may be due t o  an inc reased  
p o t e n t i a l  f o r  excess ive  CAMP syn thes i s .  Drugs capable of i nh ib i t -  
ing CAMP syn thes i s  o r  enhancing i t s  catabolism may be use fu l  i n  
t h e  therapy of  t h i s  d i so rde r .  Ex t r ace l lu l a r  adenosine probably 
plays  a  minor r o l e ,  i f  any, i n  causing t h i s  immunodeficiency. 

CHRONIC GRANULOMATOUS DISEASE (CGD) I N  A BLACK 724 FAMILY WITH ATYPICAL GENETIC TRANSMISSION. Bruce E. 
Ponce, Catherine U .  Kyong. Char les  P. Darby, Lapsley 

G. Hope and H. Hugh Fudenburg. (Spon. by Mitchel l  I. Rubin). 
Dept. of Immunology 6 P e d i a t r i c s ,  Medical Univers i ty  of South 
Carolina. Charleston, South Carolina. 

We s tudied CGD i n  a  Black family with th ree  ch i ld ren ,  includ- 
ing a  p a i r  of i d e n t i c a l  twin s i s t e r s  (10 y d .  D J  and SJ, and 
brother  (13 yr . ) .  BJ. SJ has  had r ecu r ren t  lung, l i v e r  absceses .  
DJ r ecu r ren t  pulmonary in fec t ions .  BJ has  always been i n  good 
hea l th .  DJ, SJ and BJ could not reduce NET (.04. .03, .03 0.D.). 
Father  (.16) and mother (.12) were normal ( . I&) .  Neutrophil 
superoxide production was absent  i n  twins (.00, .03. O.D.) and 
brother  (.02).  Mother (.13) was in termediate  between con t ro l  
(.39), f a t h e r  ( .34),  and chi ldren.  HMP a c t i v i t y  f o r  twins 
(31. 101 CPM) and brother  (85 CPM) were wel l  below con t ro l  (13501 
mother (1307) and f a t h e r  (1350). Neutrophi ls  of twins and 
brother  k i l l e d  only 23X, 32% and 16% Staph. aureua a f t e r  2  hours 
( con t ro l  83%). Mother and f a t h e r  were normal. A l l  had normal 
neutrophi l  MPO s t a in ing .  Phagocytic neu t roph i l  02 consumption 
expressed i n  nanomoles/min/l2xlO6 c e l l s  was D J  (.00). SJ (.01).  
and BJ (.00). Father  (7.3) was normel (5.5). Mother (.77) was 
very low. Since ch i ld ren  of both sex a r e  a f f ec t ed ,  t h e  mode of 
i nhe r i t ance  of CGD is not sex-linked. I f  t he  mode is  autosomal 
r eces s ive ,  t he  apparent absence of neu t roph i l  dysfunct ion i n  
t he  f a t h e r  suggests  an undetectable  c a r r i e r  s t a t e .  The unusual 
s e v e r i t y  and frequency of i n fec t ion  i n  t he  female twins and the  
t o t a l  absence of  i n fec t ion  i n  the  brother ,  a  c l a s s i c  CGD. 
suggest a  new va r i an t  of t h i s  syndrome. 

CELL-MED IATED IMMUNITY (CHI) TO RESPIRATORY SVNCYT I A L  725 VIRUS (RSV) I N  C H I L D R E N .  Clare Purcel l  , Michael Mizen 
and Victor ia  Schauf, (Spon: by I r a  M. Rosenthal).  

Abraham Lincoln Sch. of k d . ,  Dept. of ~ e d ; ,  Univ. of i11.Chicaso 
We have previously shown t h a t  CMI t o  RSV i s  common in a d u l t s -  

and absent  in suscep t ib l e  neonates. To f u r t h e r  def ine  immunologic 
responses t o  RSV, we s tud ied  24 chi ldren hosp i t a l  ized from 7-1176 
and 34 heal thv adu l t s .  Heoarinized whole blood was d i l u t e d  with . - ----  
RPMI-1640 and'incubated f b r  6  d. wi th  ant igens  prepared from RSV 
infected Vero c e l l s ,  from uninfected con t ro l  c e l l s ,  wi th  no an t -  
igen and wi th  hytohemagglutinin (PHA). T r i p l i c a t e  c u l t u r e s  were 
label  led wi th  PH-thymldlne. St imuls t lon indices  (Si - mean DPM 
RSV culture/mean DPM control  cu l tu re )  were pos i t i ve  i f  over 2.0 
and i f  themeanswere s i g n i f i c a n t l y  d i f f e r e n t .  Ten ch i ld ren  had 
r e sp i r a to ry  i l l nes ses .  Nasopharyngeal c u l t u r e s  f o r  RSV were neg- 
a t i v e .  L phocyte r e a c t i v i t y  occurred a s  shcun: 
Age (Yr.jrm No. Pos i t  ive/Total RSV SI PHA S 1 

1  019 7-35 
1-4 317 2.9-5.9 8-104 
5-15 1  /8 2.1 10-130 

Adult 18/34 2.1-16.3 11-710 
Children were intermediate between in fan t s  and adu l t s  in frequency 
of r e a c t i v i t y  t o  RSV ant igens .  The higher  frequency of r e a c t i v i t y  
in a d u l t s  may r e s u l t  from more RSV exposures. The absence of re- 
a c t i v i t y  t o  RSV in 9 in fan t s  under age I y r  agrees  wi th  our pra- 
vious observat ions  in neonates.  We specu la t e  t h a t  lack of CMl may 
be associa ted wi th  the  s u s c e p t i b i l i t y  of t h i s  group t o  lower 
r e sp i r a to ry  t r a c t  i n fec t  ion by RSV. 

SUPPRESSION OF MYELOPOIESIS I N  THESOFT AGARCULTURE 
SYSTEM I N  A PATIENT WITH PAROXYSMALNOCTURNALHEHOGLO- 726 BINURIA (PNH) , APLASTIC ,IA ( M ) .  Norma K.C. 

Ramsay, William Kr iv i t .  Mark E. Nesbit.  Pe t e r  F. Coccia and John 
H. Kersey*; Univers i ty  of Minnesota School of Medicine and Hospi- 
t a l s .  Deoartmenta of P e d i a t r i c s  and *Laboratory MedicinelPathol- - .  
ogy, Minneapolis. 

The e t io logy  f o r t h e  M as soc ia t edwi thPNHis  unknown. A r epor t  
by AscensPo (Lancet 1:699. 1976)demonstrated i n  v i t ro suppres s ion  
of myelopoiesis i n  i d iopa th i c  AA. A 15 year  o ld  femalewithPNHand 
AA wasstudied fo r  t he  presenceof  i n  v i t r o  suppresa ionus ing the  
s o f t  agar  sys t emfor  aasayof  colonyforrningcellsinculture(CFU-C). 
Bone marrow fromthe pa t i en t  and anormal donorwas s e p a r a t e d o n a  f i -  
c o l l  hypaque gradient  andwascul tured ontwooccasions .  After  incu- 
bat ion fo r  18hours .  bonemarrowfromthepat~nty i e ldednoco lon ie s .  
whereasbonemarrow fromthenormaldonorhad 25.8 f 1.7 (LSD) and 
20.67 f 2.08 (1SD) CFU-C12 x 105 nucleated c e l l s  p l a t ed .  When 
equalnumbersofmarrowcellsfromthepatientanddonorwereco-cul- 
tured,  only28Xand 36% ofexpected co lon ie s  were found in twosepa r -  
a t e  determinat ions .  T h e p a t i e n t ' s p e r i p h e r a l  blood lymphocytes ad- 
ded toanorma l  bonemarrow a l s o  s i g n i f i c a n t l y  reducedthe number of 
CFU-C. S e r u m f r o m t h e p a t i e n t a d d e d t o n o r m a l m a r r o w d i d n o t  i n h i b i t  
colony formationmore thannormal serum. Suppressionof normalmyelo- 
poiesishasnotbeendemonstratedin 5 o t h e r  p a t i e n t s w i t h  id iopa th i c  
Musingmarrowinco-culture technique. These f indings  ind ica t e  
t ha t  t h i s  pa t i en t  with PNHand AAhas ;~nimmunologicalmechnniamre- 
sponsible  f o r  theAA, s i m i l a r  t o t h a t  descr ibed insome p a t i e n t s  wi th  
id iopa th i c  AA. 
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