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HETEROGENEITY OF SEVERE COMBINED IMMUNODEFICIENCY 
DISEASE (SCID); DEMONSTRATION OF PUTATIVE GAMMA CHAIN 854 T CELL RECEPTOR. Rajendra N. Pahwa, 
Chris D. Platsoucas, Savi ta  G. Pahwa, Stanley 
Schwartz, Kyogo I t o h ,  Constantin Ioannides, Vasco 

,Bonini, Ragab Aoun, Neena Kapoor, Mandel Sher, 
Noorb ib i  K. Day, Robert A. Good. Dept. o f  Pediat r ics ,  
A l l  Chi ldren 's  Hospi ta l ,  Univ. S. FLorida, S t .  Petersburg, F lo r ida  
The syndrome of SCID represents a heterogenous group of congeni ta l  
l e t h a l  disorders, characterized by defects of both T and B c e l l  
systems. The p a t i e n t  was an e igh t  month o l d  female who had normal 
numbers o f  B c e l l s ,  T c e l l s  and T c e l l  subsets but  w i t h  marked 
defect ive humoral and cel l-mediated immunity. Using a monoclonal 
antibody spec i f i c  fo r  gamma chain murine T c e l l  receptor, we were 
able t o  i d e n t i f y  a pu ta t i ve  second T c e l l  ant igen receptor on t h i s  
p a t i e n t ' s  pe r iphera l  b lood mononuclear c e l l s  (PBM) which had been 
propagated i n - v i t r o  w i t h  Con A, OKT3 and recombinant IL2. This 
molecule was shown t o  be associated w i t h  the T ant igen and was 
composed o f  two polypeptide chains w i t h  molecu?ar weights o f  56 kd 
and 4 1  kd. T c e l l s  of heal thy i n d i v i d u a l  propagated i n  a s i m i l a r  
manner i n - v i t r o  were lack ing  t h i s  molecule. Inves t iga t ion  o f  
pokeweed mitogen induced B lymphocyte d i f f e r e n t i a t i o n  i n - v i t r o  
i n t o  I g  secret ing c e l l s  was suggestive o f  i n t r i n s i c  B c e l l  
dysfunction w i t h  normal T helper c e l l  f unc t ion  and no evidence o f  
increased suppressor c e l l  a c t i v i t y .  Fol lowing cytoreduct ion w i t h  
Busulfan and Cyclophosphamide.bone marrow t ransp lan ta t ion  (BMT) 
was done us ing HLA incompatible l e c t i n  separated T lymphocyte 
depleted marrow from father, t o  co r rec t  t h i s  disorder. At  28 days 
post BMT there i s  e a r l y  evidence of engraftment. These f ind ings 
demonstrate fur ther ,  heterogeneity o f  SCID. 

INFLUENCES OF RELATED RETROVIRUSES ON HUMAN 
LYMPHOCYTES. Savi ta  Pahwa and Carl Saxin e r ,  Dept. t 855 o f  Pediat r ics ,  North Shore Univ. ~ o s p i t a ? ,  Cornel l  
Univ. Medical College, Manhasset, New York, and 
Laboratory o f  Tumor Cel l  Biology, National Cancer 
I n s t i t u t e ,  Bethesda. Marvland. . " 

I n f e c t i o n  w i t h  the human immunodeficiency v i r u s  (HIV) can 
lead  t o  profound per turbat ions o f  the immune system as wel l  as 
t o  c l i n i c a l  disease. I n  contrast ,  two r e l a t e d  re t rov i ruses ,  the 
human lymphotropic v i r u s  type I V  (HTLV-IV) and the Simian 
lymphotropic v i r u s  type I 1 1  (STLV-I 11) have no t  been associated 
w i t h  c l i n i c a l  disease i n  t h e i r  i n fec ted  hosts. I n  t h i s  study, 
these v i ruses were band-pur i f ied and disrupted. P ro te in - r i ch  
preparations o f  these viruses were compared f o r  t h e i r  in f luences 
on funct ions o f  B- and T lymphocytes o f  healthy, HIV-uninfected 
donors. As described prev ious ly ,  the HIV p r o t e i n  preparat ion 
could induce a T-dependent, po lyc lonal  response i n  B lymphocyte 
cu l tu res  r e s u l t i n g  i n  immunoglobulin secret ion.  I n  contrast ,  the 
other  two v i r a l  preparations d i d  not  cause e i t h e r  p r o l i f e r a t i o n  
o r  d i f f e r e n t i a t i o n  o f  normal B lymphocytes. Pokeweed mitogen- 
induced B c e l l  d i f f e r e n t i a t i o n  responses were i n h i b i t e d  i n  a 
dose-dependent manner w i t h  HIV bu t  no t  w i t h  HTLV-IV o r  STLV-111. 
None o f  the v i r a l  preparations induced a blastogenic response 
i n  per iphera l  blood lymphocyte cu l tures.  T lymphoprol i f e r a t i v e  
responses t o  mitogens, antigens and a l lo-ant igens were i n h i b i t e d  
t o  varying degrees by these v i r a l  preparations, w i t h  the order  
o f  magnitude o f  i n h i b i t i o n  being HIV >HTLV-IV >STLV-111. These 
f i nd ings  suggest t h a t  there maybe marked dif ferences between 
these v i ruses i n  t h e i r  capaci ty  f o r  causing immunologic damage. 

ADULT-LIKE ANTIBODY (Ab) RESPONSES TO HAEMOPHILUS 
INFLUENZAE b (HIB) CAPSULAR POLYSACCHARIDE (PRP) 
VACCINE IN HUMAN INFANTS PRIMED WITH PROTEIN-OLIGO- 
SACCHARIDE CONJUGATE VACCINES. Michael E. 
Pichichero, Richard A. Inse l ,  Por ter  W. Anderson, U. 
Rochester School Med and Dent, Strong Mem Hosp, Dept. 

Pediat r ics ,  Rochester, New York 14642. 
Ab t o  PRP are p ro tec t i ve  against  Hib systemic in fec t ions ,  but  

i n f a n t s  of age <1B mo genera l ly  do no t  have an adequate Ab re -  
sponse t o  the cu r ren t  PRP vaccine. However, sequential i n j e c -  
t i o n s  o f  ol igosaccharides coupled t o  d iph the r ia  toxo id  c a r r i e r s  
(D-01) can induce anti-PRP Ab i n  e a r l y  infancy. The h igh t i t e r s  
are r e l a t i v e l y  t rans ien t ,  but  a p re l im ina ry  study showed t h a t  6 
i n f a n t s  given D-01 a t  age 2, 4, and 6 mo made a high-for-age and 
long- l i ved  Ab response t o  an i n j e c t i o n  o f  PRP a t  age 3-11 mo. 

These studies have been extended t o  show: (1)  the  phenomenon 
i s  consistent--26 o f  27 0-01-primed i n f a n t s  had an Ab r i s e  w i t h  
a geometric mean g rea t l y  exceeding t h a t  o f  unprimed in fan ts ;  (2)  
a l a rge  response t o  the PRP "booster" can f o l l o w  even a poor re-  
sponse t o  the 0-01 priming; (3)  wh i le  the  response t o  D-01 i s  
r e l a t i v e l y  h igh i n  IgGlIIgG2 r a t i o ,  the IgG2 tends t o  predominate 
i n  the response o f  i n f a n t s  t o  the PRP booster, as i t  does i n  the 
responses o f  adul ts ;  and (4)  i s o e l e c t r i c  focusing shows t h a t  the 
IgG response t o  D-01 consis ts  o f  a r e l a t i v e l y  small number o f  B 
c e l l  clones, t h a t  the response t o  the PRP booster occurs by re-  
s t imu la t ion  of these clones, and t h a t  those clones w i t h  a low p I  
may be p r e f e r e n t i a l l y  react ivated.  

VARIABLE EXPRESSION OF B CELL FUNCTION I N  FAMI- 
LIES WITH X-LINKED AGAMMAGLOBULINEMIA (XLA). 
Kwan H. P un Hans D. Ochs, X i  ian _Yancl, Ral h J. 8 5 7 d-*' ash, ept*atrics,& 
-VF&p'atiG;sOi:e a d?fect o f  B cel l  maturation involving 
the pre B to B cel l  stages. This block is not absolute since 

circulating immunoglobulin (19)' B cells may be found in  XLA. To evaluate 
6 cell function in  XLA, we studied 37 patients, including 31 from 13 fami- 
lies wi th  multiple affected members. Sera from 33 untreated patients 
contained measurable IgG, 26 exceeding 200 rngOh; IgG subclasses were 
proportionally diminished. IgM, at  low concentrations, was detected in  27; 
I g A l  and IgA2 in  7, and l g A l  only i n  1 patient. Following immunization 
wi th  bacteriophage @N 174, 13 failed to clear antigen and to produce anti- 
body (Ab), 2 cleared phage without making detectable Ab. Of the 22 with 
low Ab titers, 9 switched frorn IgM to IgG (IgG1-3) after repeated lmmuni- 
zation. Six of  the 13 families wi th  multiple affected members showed 
discordance in  their response: some did, others did not clear phage and 
make Ab, correlating wi th  the number of  circulating B cells. EBV induced 
lymphoblastoid cell lines (LCL) obtained, wi th  difficulty, frorn 14/19 pati-  
ents were analyzed for Ig synthesis: 7 L C L  synthesized IgM, and 1 IgA1. Six 
L C L  produced both IgM and IgG; 4 IgG subclasses were present i n  1 LCL, 
IgG1-3 in  3 LCI-, I g G l  and 3 in  2 LC!-, I g G l  and 2 in  1 LCL. The amount of  
Ig produced was significant, although 6/14 L C L  produced only 5-10% of  
control LCL, the quantity being highest for IgM, followed by IgG3bIgGl 
>IgG2>IgG4. In contrast, mitogen stimulated peripheral blood mononuclear 
cells produced predominantly IgG (80°h of  cultures); IgM was found in  only 
10% and IgA in  none. These studies demonstrate a broad spectrum of  B 
cel l  defects i n  XLA, ofLen variably expressed i n  members of Lhe same 
family. B cells, although ~narkedly restricted in number and function, were 
demonstrated in  every XLA patient suggesting a broad defect of B cel l  
maturation and differentiation into Ig synthesizing cells. 

Because v a r i c e l l a  i n  adu l t s  has a h igher  morb id i t y  and 
m o r t a l i t y  than i n  ch i l d ren ,  suscept ib le  adu l t s  are a group t h a t  
would b e n e f i t  from VV.  Since l i t t l e  i s  known about the immuno- 
g e n i c i t y  o f  V V  i n  adul ts ,  we studied the immune responses o f  ten 
FAMA negative ( f luorescent  anti-membrane antibody) adu l t s  t o  VV.  
They received 2500 plaque-forming u n i t s  o f  Oka/Merck V V  ( l i v e ,  
attenuated) and were boosted 3 months l a t e r .  A FAMA was checked 
one month post  vacc inat ion and every 3 t o  6 months the rea f te r .  
I n  add i t i on ,  we studied t h e i r  per iphera l  blood mononuclear c e l l  s 
by s t imu la t ion  index ( t r i t i a t e d  thymidine uptake w i t h  VZV antigen) 
responder c e l l  frequency ,RCF, ( number o f  mononuclear c e l l  s t h a t  
respond t o  VZV antigen), and a b i l i t y  t o  i n h i b i t  VZV plaque 
formation. The mean prevaccinat ion s t imu la t ion  index was 1.6, 
RCF was less  than 1:100,000, and VZV plaque i n h i b i t i o n  was 4%. 
Post vaccination, the mean values were 71, 1:30,000, and 51%, 
respect ive ly .  Although a l l  t en  adu l t s  had evidence o f  c e l l -  
mediated immunity by one month post vacc inat ion,  three were FAMA 
negative u n t i l  a f t e r  booster, and one remains FAMA negative 12 
months l a t e r .  No side e f f e c t s  were noted, and no decrease i n  
humoral o r  cel l-mediated immunity was seen over the fol low-up 
per iod o f  3 t o  21 months (mean 12 months). This  vaccine seems t o  
be immunogenic i n  healthy, young adu l t s  but  a discrepancy may be 
seen between the FAMA and t e s t s  o f  cel l-mediated immunity. 

CYTOTOXIC LYMPHOCYTE ACTIVITY IN THEUMATIC HEART OIS- 
EASE (RHD). Warren E. Re elmann Ernest D Gra 
S. 2aher3, R. ame , ri; 0.6-t: 859 Mohammed M o n i ( S p A .  b$l aKthPlcla F e r r i e r i  . U o f  
MN. Ped ia t r i cs  Deot.. Minneaool i s .  MN1 : Eovotian Org. 
f o r  B io log ica l  anh vaccine ~koduct ion, '~a i '%,  Eqypt2; 

Ch i ld  Health I n s t i t u t e 3 ,  Free Chi ldren 's  RH Center, Cairo, Egypt. 
Decreased per iphera l  blood lymphopro l i ferat ive response due t o  

dysfunct ional  non-T lymphocytes and the presence o f  unusual a n t i -  
genic s t ruc tu res  on per iphera l  blood non-T c e l l s  are among the 
a lSerat ions i n  the immune system found i n  pa t ien ts  w i t h  rheumatic 
cardiac va lvu la r  disease. The present study examined na tu ra l  k i l -  
l e r  c e l l  a c t i v i t y  and generation o f  cy to tox ic  lymphocytes a f t e r  
exposure t o  blastogen A i n  pa t ien ts  w i t h  RHD and age- and socio- 
economic-matched con t ro l s  w i t h  recurrent  t o n s i l l i t i s  bu t  no rheu- 
matic h i s t o r y ,  signs o r  symptoms. Peripheral blood mononuclear 
c e l l s  (PBMNC) were obtained by isopycnic cen t r i f uga t ion .  Fresh 
PBMNC were incubated w i t h  4 concentrat ions o f  K562 erythroleuke- 
mia c e l l  targets .  Rates of ta rge t  c e l l  l y s i s  were measured by 
assay o f  l a c t a t e  dehydrogenase us ing a spectrophotometric assay. 
Natural cy to tox ic  a c t i v i t y  o f  f r e s h l y  i s o l a t e d  PBMNC d i d  no t  
d i f f e r  between RHD and contro ls .  However, the PBMNC from RHD 
showed s i g n i f i c a n t l y  l ess  c y t o t o x i c i t y  a f t e r  they were cu l tu red  
alone i n  media f o r  6 days. I n  marked contrast ,  when cu l tu red  f o r  
6 days i n  the presence o f  streptococcal b.lastogen A, PBMNCs from 
RHD showed greater  ra tes  o f  ta rge t  c e l l  l y s i s  than con t ro l s  a t  
a l l  t a rge t  c e l l  concentrat ions (P<.01 a t  8 x l o 4  ta rge t  c e l l s ) .  
Thus, PBMNCs from RHD pa t ien ts  a f t e r  exposure t o  a p u r i f i e d  group 
A streptococcal product generate markedly greater  than normal 
c y t o t o x i c i t y  against  a ta rge t  t h a t  d isp lays d i f f e r e n t i a t i o n  a n t i -  
gens bu t  no t  major h i s t o c o m p a t i b i l i t y  antigens on i t s  surface. 
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