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Defectsdin th: AP o J  complement a r e  thought t o  pjay a r o l e  in  
t h e  s u s c e p t i b i l i t y  of newborns (NB) t o  in fec t ion .  The CL assay 
was used t o  measure the a b i l i t y  of varying quan t i t i e s  of 20 cord 
se ra  t o  opsonize zymosan (Z). Concentrations of AP components 
were correlated with CL and outcome. Luminol enhanced CL was 
performed using adu l t  polymorphonuclear leukocytes t o  r e a c t  with 
the  opsonized Z. The cord se ra  was found t o  contain 30-70% of  
normal concentrations of  C3, f a c t o r  B ,  properdin, BlH, and C3bINA. 
Mean opsonization a s  measured by CI. was decreased f o r  cord sera 
when compared t o  con t ro l s ;  however, some NB se ra  demonstrated 
normal a b i l i t y  t o  opsonize Z. Opsonic a c t i v i t y  varied s i g n i f i -  
can t ly  only with the B1H concentration of the  serum. BlH, along 
with C3bINA, i s  known t o  regulate  the  a c t i v i t y  of  C3 and fac to r  B 
i n  the  AP so t h a t  the  r a t i o  of C3+factor B/BlH+CJbINA in non-NB's 
i s  approximately 1.0. In the  cord se ra  of 200 uninfected NB's, 
however, t h i s  r a t i o  was 1 . 3  (p  < 0.001) suggesting an a l t e r e d  
regulatory mechanism f o r  the  normal NB. Eight of 9 NB's who 
experienced systemic in fec t ion  i n  the f i r s t  few days of l i f e  had 
a r a t i o  of  AP components equivalent  t o  the non-NB's. These data  
demonstrate t h a t  f a i l u r e  t o  develop a typical  neonatal regula- 
tory pat tern may play a r o l e  in  defect ive opsonic a c t i v i t y  and 
t h a t  CL may be used t o  study t h i s  a c t i v i t y  in  NB se ra .  The 
a b i l i t y  of  NB s e r a  t o  opsonize Z ,  however, does not p red ic t  sus- 
c e p t i b i l i  t y  t o  in fec t ion .  
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Speoif ic  antibody responses in  v i t r o  can be induced in t h e  

peripheral  blood mononuclear c e l l s  (PBMC) of  >go% of  normal indi- 
v idua l s  by s t imulat ion with type A inf luenza viruses.  Cumulative 
antibody synthesis  is measured in 12 day cu l tu re  supernatants  by 
ELISA methodology. Antibody production requ i res  t h e  cooperative 
in te rac t ion  of B-cells. T-cells, and monocytes. Antibody is 
expressed in u n i t s  (U), 1 U being the  amount of antibody present  
i n  a 1/105 d i l u t i o n  of  a pooled reference serum (approximately 
2.2 ng of  IgG antibody). PBMC from only 1 of 5 A-T p a t i e n t s  made 
measurable antibody; t h i s  one pa t i en t  made 0.7 U / m l .  This is 
oonsiderably l e s s  than t h a t  produced by PBMC from 6 parents  of 
A-T p a t i e n t s  (13.6 2 7.7, mean 2 SEM) or  14 normal con t ro l s  (19.1 
+ 5.5). Further s tud ies  were undertaken t o  examine t h e  mechanism - 
o f  non-responsiveness i n  2 pa t i en t s .  The f i r s t  p a t i e n t ' s  PBMC 
produced antibody when co-cultured with pur i f i ed ,  i r rad ia ted ,  
a l logeneio T-cells and t h e  second p a t i e n t ' s  purif ied & c e l l s  
produoed antibody when stimulated with Epstein-Barr v i rus .  Thus 
both p a t i e n t s  had B-cells which could be stimulated t o  produce 
speo i f i c  antibody. Functional monocytes were a l s o  demonstrated 
i n  t h e  second pa t i en t  s ince  h i s  i r r a d i a t e d ,  adherent c e l l s  recon- 
s t i t u t e d  antibody production by c u l t u r e s  of  monooyte-depleted 
PBMC from a normal HLA-identical s ib l ing .  These r e s u l t s  suggest 
a T-cell abnormality a s  a cause of de f ic ien t  i n  v i t r o  antibody 
production in some A-T pa t i en t s .  
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Severe combined immune deficiency (SCID) associated with adenosine 
deaminase (ADA) deficiency presents an excellent model to  study 
enzyme replacement therapy. To evaluate the effectiveness of enzyme 
replacement and other therapeutic regimens, we compared antibody 
responses to a T-dependent neoantigen, bacteriophage 0X 174 in 4 
patients with ADA deficiency: one was treated with repeated red blood 
cell transfusions, one with a single infusion of peripheral blood mononu- 
clear cells, one with fetal liver cells, and one with bone marrow from an 
HLA matched sibling. Normal antibody responses to  this antigen consist 
of a primary IgM response followed by a brisk secondary IgG response of 
high titer. The antibody responses of the patients varied depending on 
the mode of therapy. Enzyme replacement therapy by transfusion of red 
blood cells, or transplantation of peripheral blood mononuclear cells, 
although associated with clinical improvement and partial immune 
reconstitution if recall antigens or mitogens were used, did not restore 
the antibody responses to  phage: neither amplification nor IgG produc- 
tion occurred. The infant transplanted with fetal liver cells responded 
with low antibody titers but a moderate IgG response (22%) was found. 
Only the child treated with matched bone marrow showed a quantitative- 
ly and qualitatively normal antibody response. These results demon- 
strate that extrinsic enzyme replacement alone is insufficient in this 
syndrome and that a full set  of normal uncommitted lymphoid stem cells 
is required for complete immune reconstitution. 
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5 medical cen te r s  provided 90 chi ldren with d e f i n i t e  JDMS 
who had the  c h a r a c t e r i s t i c  sk in  rash  and 3 o r  4 c r i t e r i a :  sym- 
met r i ca l  proximal muscle weakness, pos i t ive  muscle biopsy, ab- 
normal EMG, and serum elevat ion of muscle enzymes. 67 white 
chi ldren had an increase i n  HLA-DR3, r e l a t i v e  r i s k  3.91, correc- 
ted pi.002. Increased HLA-B8, r e l a t i v e  r i s k  2.88, corrected 
p<.005 was a l s o  found. A marginal decrease i n  HLA-B7 was seen, 
r e l a t i v e  r i s k  0.20, uncorrected p<.01, corrected pC.20. Their 
s e r a  was examined f o r  immune complexes Ra j i  and Clq, and a n t i -  
body t o  thyroid microsomes, g a s t r i c  p a r i e t a l  c e l l s ,  smooth 
muscle, s t r i a t e d  muscle, nuclei ,  DNA, ENA, RNP, Sm and Pm-1. 
Onll ANA and R a j i  values were s i g n i f i c a n t l y  increased,  p<.001, 
above controls .  Pos i t ive  se ra  occurred with equal frequency 
i n  those with HLA-B8 o r  DR3 a s  i n  chi ldren without those 
antigens. Supported by g ran t s  from NAIMDD & Ill. Chapter of 
A r t h r i t i s  Foundation. 
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B c e l l -  and immunoregulatory T c e l l  function was invest igated 

in polyclonal [pokeweed mitogen (PWM) driven] and antigen-specif i c  
(ant igen,  SRBC) antibody producing assay systems in peripheral  
blood lymphocytes (PBL) of 21  p a t i e n t s  who were given BMT f o r  
hematologic disorders .  Markedly def ic ien t  B c e l l  responses were 
observed in the f i r s t  8-10 months a f t e r  BMT and these were a t t r i -  
butable t o  both B- a s  well a s  T c e l l  dysfunction. Subsequently, 
while B c e l l s  became responsive in the majority of p a t i e n t s ,  T 
c e l l  abndrmal i t i e s  pe rs i s t ed  and hampered the successful induc- 
t ion  of T-dependent antibody responses f o r  an addi t ional  period 
of 4-6 months. Abnormalities of T c e l l  funct ion consis ted of both 
excessive suppressor c e l l  a c t i v i t y  and decreased helper funct ion.  
The former was most pronounced in the  f i r s t  4-6 months a f t e r  BMT. 
Abnormally high suppressor T c e l l  a c t i v i t y  and def ic ien t  helper 
function was noted f o r  an extended period of 'time in 2 p a t i e n t s  
with chronic g r a f t  versus host (GVH) disease.  Determination of 
surface antigen phenotype of T c e l l s  using monoclonal ant ibodies  
revealed an inverse helper/suppressor c e l l  r a t i o  in these pa- 
t i e n t s .  These f indings indicate  t h a t  de f ic ien t  humoral immune 
responses in the period following BMT derive i n i t i a l l y  from B- 
a s  well a s  T-cell abnormali t ies ,  and l a t e r ,  mainly from T c e l l  
dysfunction. In chronic G V H ,  increased proportions of function- 
a l l y  ac t ive  suppressor T c e l l s  may p e r s i s t  f o r  prolonged periods 
of time. 

Treatment wi th  human leukocyte i n t e r f e r h  (IF) was i n i t i a t e d  
in Dec. '78 in a c h i l d  (age 20 mo) wi th  dysgwmaglobulinenia type 
I (hyper M) and pos tna ta l ly  acquired @lV in fec t ion .  History in- 
cluded pneumnias (CEIV & Pn. c a r i n i i )  at 5 and 8 mo, and mset of  
recur ren t  episodes o f  high fevers ,  r ash ,  lymphadenopathy, severe 
o r a l  u lce ra t ions ,  and neutropenia a t  1 yr age. Urine and s a l i v a r y  
c u l t u r e s  repeatedly grew @lV, and inclusion bodies  were p resen t  
in a s a l i v a r y  gland biopsy. Functions of phagocytic, T, B and 
n a t u r a l  k i l l e r  (NK) c e l l s  were severely depressed;NK a c t i v i t y  
could b e  augmented i n  v i t r o  wi th  IF. Levels of  senun thymic hor- 
mones were very IowT-ther, 4 courses  o f  IF were given (dos- 
ages va r ied  f r a n  2 mi l l ion  u/day t o  1 mi l l ion  u 3 times/week)for 
periods of  10d, 28d, 80d, and 55d u n t i l  Sept. '79. Plasma wi th  
high t i t e r  @lV antibody was given every 3 weeks. During IF t r e a t -  
ment, NK normalized; excret ion of @lV ceased b u t  recurred on oc- 
casions between IF cycles .  Because of  severe o r a l  and oesophageal 
u l c e r s  a t r i a l  of  Levamisole was i n i t i a t e d  in Sept. '79 and a 
f eeding gastrostany was i n s e r t e d  i n  Dec . ' 79. Plasma therapy was 
continued throughout. Recovery of  c l i n i c a l  and innumologic abnor- 
m a l i t i e s  followed. At age 3& p t h e  p a t i e n t  has a n  esophageal 
s t r i c t u r e  b u t  otherwise is canpletely w e l l  wi th  no  recurrence of  
W. IF appears t o  b e  a u s e f u l  the rapeu t ic  modality f o r  chronic 
v i r a l  i n f e c t i o n  in c e r t a i n  jnnnmodeficient chi ldren.  
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