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I V I G  has been used t o  t r e a t  AIN, but it is not a l -  
ways e f fec t ive .  We report  a pa t i en t  i n  which the concommitant use 
of I V I G  and s te ro id  was more e f fec t ive  than e i t h e r  alone. A 10 
year old g i r l  with neutropenia and ant i -neutrophil  ant ibodies  had 
chronic g i n g i v i t i s ,  buccal erosions,  and staphylocca skinabsces- 4 ses .  Absolute neutrophll  counts (ANC) were 40-400lmm . I V I G  a t  2 
gm/kg had no e f fec t .  She l a t e r  developed fever ,  anorexia, and ab- 
dominal pain due t o  bac te r ia l  i l e i t i s .  Antibiot ics  alone gaveonly 
p a r t i a l  c l i n i c a l  improvement. The addi t ion of Solumedrol, lmglkgl 
day, t r ans ien t ly  raised the ANC from 100 t o  3500. The ANC subse- 
quently declined t o  <loo,  with c l i n i c a l  relapse,  while on thesame 
s te ro id  dose. Adding 1 gmlkglday I V I G  X 3 raised the ANC t o  2400 
i n  2 daysand t o  11000 in 6 days. This allowed resect ion of t h e  
infected ileum without complications. The ANC remained >lo00 f o r  
30 days. Subsequently. while on 40/20 mg a l t e r n a t e  day prednisone, 
4 infusions of 1 gmlkg I V I G  over 7 days did not  r a i s e  t h e  ANC. 
Increasing the  s t e ro ids  t o  45 mg/day ( I  mglkg) promptly increased 
the  ANC from 800 t o  9700 without fu r the r  I V I G .  Ten monthly lgm/kg 
infusions of I V I G  have kept her  infect ion-free by maintaining ANC 
>500, although ant i -neutrophil  ant ibodies  continue t o  be present. 
As prednisone was tapered and discontinued, the  ANC response t o  
each course of I V I G  decreased. Optimization of prednisone dose i n  
r e l a t i o n  t o  the  I V I G  infusions is  in progress. Our observations 
suggest t h a t  I V I G  and s te ro ids  may a c t  synerg i s t i ca l ly  t o  decrease 
peripheral  destruct ion of antibody sens i t i zed  blood c e l l s .  
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The long-term c l i n i c a l  outcome f o r  infants  and children w i t h  
PARC i s  unknown. We report our detai led c l i n i c a l  and immunologic 
analyses of 14 pa t i en t s  with PARC (ages 15 mos-8 yrs)  who have 
been followed f o r  13-66 mos s ince the onset of t h e i r  symptoms. 
Diagnostic c r i t e r i a  fo r  PARC included: I) c l i n i c a l  f ea tu res  sug- 
ges t ive  of Human lmmunodef iciency Virus (HIV) infect ion;  2) 
presence of serum antibody t o  HIV; 3) absence of opportunist ic  
infect ions o r  malignancies. The most frequent c l i n i c a l  features  
a t  presentat  ion were general ized lymphadenopathy (14/14) (GL) , 
hepatosplenomegal y (10/14) (HsM) , and recurrent o t i t i s  media 
(7/14). Except f o r  hypergamaglobul inemia (13/14) and reversed 
T4/T8 r a t i o s  (9/14), imunologic analyses,  including responses to  
mitogens and ant igens,revealed no consis tent  abnormali t ies;  2 p t s .  
had lgC2 deficiency. Over the course of follow-up, none of the 
p t s .  have developed ser ious o r  opportunist ic  infect ions and a l l  
have maintained t h e i r  growth parameters. The T4/T8 r a t i o s  have 
remained s tab le  ( 1  1/13) o r  improved (2/13). Gradual regression 
of G L  and HSM has been noted in 6 pts .  Although large sca le  f o l -  
low-up s tud ies  over a longer period of time a r e  needed t o  confirm 
our observations to  da te ,  PARC may represent an end-point response 
t o  H i V  infect ion in many infected chi ldren.  Detailed immunologic 
evaluation of these p t s .  may help ident ify a subset of chi ldren 
tha t  may benefi t  from therapy such a s  I V  garmaglobulin. 
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WAS i s  an X-linked disorder characterized by immune 
deficiency,  thrombocytopenia and eczema. Previous s tud ies  of 
G-6-PD isozyne expression in ra re  females doubly heterozygous 
f o r  WAS and G-6-PD found one of two X chromosomes t o  be prefer-  
e n t i a l l y  ac t ive  in  T c e l l s  and p l a t e l e t s  compared t o  t h e i r  
f ib rob las t s .  Presumably t h i s  i s  due t o  select ion against  c e l l s  
i n  which the  X chromosome with t h e  WAS a l l e l e  i s  act ive.  We 
have used a new s t r a t e g y  t h a t  dis t inguishes the act ive and 
inac t ive  X chromosomes f o r  the  detect ion of WAS c a r r i e r s .  
Genomic DNA i s  analyzed by Southern blot  t o  detect  heterozygo- 
s i t y  f o r  X chromosome r e s t r i c t i o n  fragment length polynorphisms 
(RFLP) a t  the P6K o r  HGPRT l o c i .  For both l o c i ,  the  s t a t e  of 
methylation i s  d i f fe ren t  and constant between the  ac t ive  and 
inact ive X chromosomes. In females heterozygous fo r  these  RFLP's 
t h e  ac t ive  and inact tve X's can thus be distinguished with with 
methylation-sensitive r e s t r i c t i o n  endonucleases. We have 
screened 32 female re la t ives  of WAS pa t ien t s :  14 were hetero- 
zygous a t  one of the  two loc i  (44% po ten t ia l ly  informative). 
The methylation pat tern of DNA from T c e l l s  of non-carriers 
showed random X-inactivation. In con t ras t ,  DNA from T c e l l s  of 
WAS c a r r i e r s  showed only one of the  two X chromosomes t o  be 
ac t ive .  Thus. X-inactivation analysis  appears t o  d i r e c t l y  
i d e n t i f y  WAS c a r r i e r s  and does not require  the ra re  co-occurence 
of f-6-PD heterozygosity. We a r e  cur ren t ly  using t h i s  method t o  
determine t h e  ce l l  lineages affected by t h e  WAS gene defect .  
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Conaenital def iciencv of the  purine metabolic 
enzyne-ADA causes sev&e combined ' immunodeficiency 

(SCID) . The profound T lynphopenia charac te r i s t i c  of t h i s  
disease has limited d i rec t  invest igat ion of the  ce l l  most 
affected by deficiency of ADA. We have been successful in  
establ ishing both IL-2-dependent, non-transformed and HTLV-1 
transformed T ce l l  l i n e s  from e igh t  consecutive ADA-deficient 
SCID pa t i en t s .  The l i n e s  obtained by e i t h e r  method a re  mature 
T c e l l s  by surface phenotype. These l i n e s  a l l  d i sp lay  hyper- 
s e n s i t i v i t y  t o  deoxyadenosine, charac te r i s t i c  of ADA deficiency. 
which i s  not reversed hy deoxycytidine. Clones obtained by 
l imit ing d i lu t ion  of one l i n e  show mult iple  unique rearrange- 
en t s  of the  T ce l l  receptor beta gene suggesting clonal diver-  
s i t y  among the  c i rcu la t ing  T c e l l s  of t h i s  pa t i en t ,  desp i te  
lynphopenia and SCID. Lines from 5 pa t i en t s ,  a l l  under th ree  
years o ld ,  have l e s s  than 1% normal ADA a c t i v i t y .  Pharmacologic 
inh ib i to r  s tud ies  suggest tha t  t h i s  remaining a c t i v i t y  i s  
a t t r i b u t a b l e  t o  a non-specific aminohydrolase. In con t ras t ,  
c e l l s  from two chi ldren ages 11 and 13 years a r e  p a r t i a l l y  
de f ic ien t  with up t o  10% normal ADA ac t iv i ty .  An eighth SCID 
pa t i en t ,  previously found t o  tota: ly  lack erythrocyte ADA has 
approximately 50% normal ADA in  a l i n e  derived from thmocytes .  
Analysis of the  molecular basis  f o r  ADA def iciency i n  these  
l i n e s  shows t h a t  the  majori ty  have a grossly i n t a c t  ADA gene, 
contain normal s i z e  ADA mRNA (1.6kb) and produce an ADA protein 
t h a t  i s  c a t a l y t i c a l l y  defect ive.  
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The bas i s  f o r  the  impaired antibody (Ab) response of young 

chi ldren t o  polysaccharide ant igens (Ag) i s  unexplained. A se- 
r i e s  of dinitrophenyl (DNP)-substituted polyacrylamide (PA) mole- 
cules  was synthesized t o  allow comparison of molecular require- 
ments f o r  immunogenicity of polysaccharide-like (T-independent) 
Ags i n  young v s  adul t  mice (1-12 wks old) .  Three DNP-PA Ags were 
studied which varied i n  mol. wt. (60, 430. 2000 kD) but had s i m -  
i l a r  hapten densi ty ( 1  ~NPt50  PA monomers). Dose-response re la -  
t ionships and k ine t i cs  of both IgM and IgG anti-DNP Ab responses 
were measured. We conclude tha t :  (a) 60 kD DNP-PA was not immu- 
nogenic a t  any dose i n  any mouse. (b) Ab responses t o  430 kD 
DNP-PA increased with age up t o  10-12 wks when adul t  maximum lev- 
e l s  were achieved. (c) 2000 kD DNP-PA was more immunogenic i n  
every age group than 430 kD DNP-PA. I n  f a c t ,  the response t o  the 
2000 kD polymer i n  5 wk old mice was equivalent to  the maximum 
adul t  response t o  the 430 kD polymer. (d) 60 kD DNP-PA inh ib i t ed  
the response t o  optimally imunogenic doses of 430 kD Ags. In- 
h ib i t ion  was g rea tes t  i n  youngest mice. 

These s tud ies  suggest t h a t  one s t ra tegy  t o  improve immuno- 
gen ic i ty  of polysaccharide vaccines i n  young chi ldren might in- 
volve s e l e c t i v e  deplet ion of smaller mol. wt. mater ial  ( < l o 0  kD) 
and/or se lec t ive  enrichment of l a rge  mol. wt. mater ial  (> 1000kD) 
(Supported by g ran t s  from N I H  and American Lung Association.) 
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Recipients of a l logeneic BMT demns t ra te  a c l in ica l1y . s ign i f i can t  
deficiency of c e l l u l a r  imnunity a f t e r  BMT. One i n  v i t r o  abnonnal- 
i t y  i s  defect ive T lymphocyte blastogenesis t o  s x m m o n  with 
mitogens and antigens. Two explanations f o r  t h i s  defect  a r e  
e i t h e r  an absence of c e l l s  capable of responding t o  these s t imul i  
o r  an absence of c e l l s  capable of producing IL-2, the major lym- 
phokine responsible f o r  the  clonal expansion of T lymphocytes. We 
studied the p ro l i fe ra t ive  responses of peripheral blood mnonu- 
c l e a r  c e l l s  from rec ip ien t s  of BUT t o  both mitogens and antigens. 
Cel ls  were incubated in the presence and absence of highly puri- 
f i ed  recombinant IL-2 from E. c o l i .  The addi t ion of IL-2 a t  con- 
centrat ions ranging from I O T / i n o  100 U/ml resul ted i n  an i m -  
proved blastogenic response t o  mitogens whenever a l e s s  than op- 
timal response was obtained without IL-2. The r e s u l t s  with an t i -  
gens varied according t o  the  elapsed time since BMT. Cells  from 
pa t ien t s  l e s s  than one month from BMT did not respond t o  antigen 
e i t h e r  i n  the absence o r  presence of exogenous IL-2. However, IL- 
2 a t  concentrations ranging from 1 U/ml t o  10 U/ml did res to re  
the  T lymphocyte p ro l i fe ra t ive  response t o  antigens in  pa t i en t s  
who were g rea te r  than one month post BUT. We conclude t h a t  in  
the  f i r s t  month post BMT lymphocytes capable of responding t o  m i -  
togens a r e  present, but t h a t  IL-2 producing c e l l s  a r e  decreased. 
Lymphocytes capable of responding t o  antigen f i r s t  appear one 
month oo t BMT, but defect ive IL-2 production can pers i s t  f o r  
many months. 
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