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ONTOGENY OF B CELL FUNCTION IN HUMAN BONE MARROW. 

985 Toshifumi Hibi ,  Marcia A. Chan and Hans-Michael Dosch 
Research I n s t i t u t e ,  Hospi ta l  f o r  Sick  Children, 

Divis ion of Immunology, Toronto, Ontar io ,  Canada. 
The development of t h e  bone marrow B c e l l  compartment was 

s tud i ed  us ing marrow samples from a d u l t  and p e d i a t r i c  donors <1 
y r  o ld .  The frequency, i so type  commitment and s ec re to ry  charac- 
t e r i s t i c s  of B c e l l s  a b l e  t o  s e c r e t e  immunoglobulin ( Ig)  was de- 
termined i n  l i m i t i n g  d i l u t i o n  c u l t u r e s  of 10-10,000 EBV in fec t ed  
and non-infected marrow c e l l s .  I g  s ec re t i ng  c lones  were detec- 
ted  by ELISA of supernates  a f t e r  3-4 wk of cu l t u r e .  I n  s t r i k i n g  
c o n t r a s t  t o  adu l t  marrow, p e d i a t r i c  marrow contained only small 
numbers of spontaneously I g  producing c e l l s ,  most I g  producers 
were committed t o  IgM-production and most were EBV transformable" 
MARROW Ig  PRODUCERS ISOTYPE COMMITMENT (%) 
SOURCE EBV pe; 100 B c e l l s  IgM - - 1gG IgA 
Adult + 1 .9  16 56 28 

- 1.4 1 78 26 
In fan t  + 1.2 8 1 10 9 

- 0.2 23 52 25 
These d i f f e r ences  approximate p a t t e r n s  of Ig- isotype express ion 
i n  serum. However, t h e  presence of s imi l a r  numbers of B c e l l s  
committed and a b l e  t o  produce IgG o r  IgA a t  a t ime when only  IgG 
is  expressed i n  serum suggests  t h a t  i so type  s p e c i f i c  r egu l a to ry  
mechanisms, r a t h e r  than 'B c e l l  immaturity '  d i r e c t  t h e  l a t e  ex- 
p r e s s ion  of serum IgA. These r egu la to ry  mechanisms a r e  reminis- 
c en t  of IgA de f i c i ency  and may be bypassed i n  l i m i t i n g  d i l u t i o n  
cu l tu r e s .  
This  work was supported by t h e  MRC and NCI of Canada. 

THE CELL SURFACE MOLECULE p24 IS HIGHLY CONSERVED ON 
VARIOUS TISSUES I N  SEVERAL MAMMALIAN SPECIES. 986 Richard D. Hockett ,  J . ,  J e f f r e y  L. P l a t t ,  Jo E l l en  

Brown, John H. Kersey. Univers i ty  of Minnesota Medical School, 
Minneapolis, Minnesota. 

The c e l l  su r f ace  molecule p24 (human leukocyte d i f f e r e n t i a -  
t i o n  ant igen CD9) appears  t o  be broadly  d i s t r i b u t e d  on primate 
(human and non-human) t i s s u e s  by s e ro log i c  ana lys i s .  The pre- 
s en t  s tudy was designed t o  extend the se  s e ro log i c  observat ions  
i n  lower v e r t e b r a t e  species  and c o r r e l a t e  serology by i n d i r e c t  
immunofluorescence (IF) w i th  s t r u c t u r a l  a n a l y s i s  of p24 us ing 
lac toperoxidase  "'I l abe l l ed  c e l l s  subjected  t o  NP40 l y s i s ,  
SDS-PAGE and autoradiography . Monoclonal antibody BA-2, which 
i d e n t i f i e s  a n  epi tope  of p24, reacted  by IF  wi th  human p l a t e -  
l e t s  and f i b r o b l a s t s ,  t he  MDCK (canine kidney e p i t h e l i a l ) ,  and 
BSC-1 (African green mnkey kidney e p i t h e l i a l )  c e l l  l i n e s ,  but  
not  w i th  bone marrow o r  mesonephrons of p ip i ens .  Immuno- 
chemical ana lys i s  i d e n t i f i e d  p24 by i d e n t i c a l  migra t ion i n  
SDS-PAGE i n  each aforementioned c e l l  type  except -p ip i ens ,  
which was not t e s t ed .  BA-2 s t a i n i n g  of  normal canine  kidney 
was compared w i th  BA-2 s t a i n i n g  of normal human kidney. Homol- 
ogous r e a c t i v i t y  was found wi th  epi thel ium of Bowman's capsule  
and d i s t a l  t ubu le  and wi th  a r t e r i a l  smooth muscle. I n  dog, but  
no t  human kidney, BA-2 reacted  wi th  mesangium. In  human, but  
no t  dog, BA-2 i d e n t i f i e d  endothelium. 

Together,  t he se  r e s u l t s  i n d i c a t e  t h a t  p24 is highly  conserved 
i n  apparent molecular weight and i n  d i s c r e t e  c e l l  types  of 
mammalian spec i e s  da t i ng  back a t  l e a s t  70 X l o6  years .  

HYDR0X)RTISCNE (HC) INDUCED GREATER SUPrmESSION OF HUMAN 987 P O L r n r n r n  QmLlmxE ( r n )  AGGIIEGATICN,AND OZZW PMN FUNG 
TION THAN METHYLPRECNISOLONE (hP) AND D- (DXM).F.Hodder, 

C.VandeVen,C.Wong,G.Bennetts,J.Katz,M.- L.Gluck) Univ.Calif .Irvine, 
Child.Hosp.Orange Co. Grange, CA. 92668 

Glucocorticoids are widely used in children as anti-inflmtory and cytoxic 
agents, controversially in acute respiratory distress syndrcm and shock states. 
lheir anti-idlamtory mchansim of action and the associated risk of infection 
i s  thought to be possibly secondary to PMN dysfunction.We cqrehensively evalua- 
ted three anti-inflmtory glucocorticoids with differing potencies,investigatig 
the effect and the dose response of HC,Ml? and DXM on in vitro h w n  PMN function. 
PMNs were isolated to greater than 90% purity f r m  peripheral blood layered on a 
dextran/ficoll-hypaque gradient.The cells were tested for FMLP(N-Fowl-l-o~thiow 
yl-l-leucyl-l-phenylalanine) stimulated aggregation after incubation(60 min.)with 
HC,W and DXM, CytoBIFMLP stimulated superoxide production and chemt3ic activity 
using the GAllin modification of the Boyden dmber technique with Cr PMNs s t im  
ulated bv E.Coli end0toxin.m aeereeation was simificantlv inhibited bv a l l  cow - - 
centrations of HC,the least potent oE the anti-inflmtory steroids and only by 
rmderate and high concentrations of hP and DXM. AAGGREGATION] 
CONC HC P-Value Ml? P-Value D P-Value 
ccNpR9L 36.7-17.2 - 34.3-14.9 - 34.5-15.2 - 
8x10 ;~  12.212.9 0.031 10.3L0.3 0.032 6.214.3 0.037 
l x 1 0 ; ~  16.G2.0 0.032 17.1-13.1 0.037 13.s1.0 0.034 
5x10 ,'M 25.213.0 0.02 22.1.L5.1 0.022 30.c11.7 NS 
1x10 'M 24.2-12.8 0.015 26.03.7 NS 36.4I6.5 NS 
Similar suovression of PMN.suoeroxide and cha t ax i s  bv HC was found a t  the hieh- 

INDUCTION OF COMPLEMENT-MEDIATED DESTRUCTION OF HOST 988 CELLS BY BACTERIAL LIPOTEICHOIC ACID. Donna s. 
Humme11 and J e r r y  A. Winkelstein.  The Johns Hopkins 

Univers i ty  School of Medicine, Baltimore. 
Lipote ichoic  a c i d s  (LTA) r e l ea sed  by gram p o s i t i v e  b a c t e r i a  

can spontaneously bind t o  mammalian c e l l  su r f aces .  Ce l l s  bear ing 
LTA can a c t i v a t e  e i t h e r  t he  c l a s s i c a l  o r  a l t e r n a t i v e  pathways of 
complement (C') i n  heterologous  s e r a .  These observat ions  suggest  
t h a t  t he  t i s s u e  damage which occurs dur ing t he  course of a bac- 
t e r i a l  i n f e c t i o n  might i n  p a r t  be mediated by t he  h o s t ' s  C' sys- 
tem d i r ec t ed  aga ins t  i t s  own c e l l s  bear ing su r f ace  LTA. 

A model system was e s t ab l i shed  us ing e ry th rocy t e s  (E) presen- 
s i t i z e d  wi th  pneumococcal LTA (LTA-E). When LTA-E from normal 
r a t s ,  normal humans, normal guinea p ig s ,  a C2-deficient human 
and C4-deficient guinea p ig s  were each incubated i n  t h e i r  auto- 
logous s e r a ,  t he re  was s i g n i f i c a n t  C'-mediated l y s i s  i n  v i t r o .  
The s u r v i v a l  of 51~r - l abe l l ed  autologous LTA-E i n  normal r a t s  o r  
cobra venom fac to r - t r ea t ed  r a t s  (CoVF-rats) (<3% normal C3 
l e v e l s )  was a l s o  s tud i ed .  Only 2.9% of autologous LTA-E remained 
i n  t he  c i r c u l a t i o n  of normal r a t s  a t  90 min. I n  con t r a s t ,  31.2% 
of autologous LTA-E remained i n  the  c i r c u l a t i o n  of CoVF-rats. 
I n t r avascu l a r  hemolysis accounted f o r  t h e  c learance  of LTA-E i n  
t he  normal r a t s ,  while l i v e r  s eques t r a t i on  was responsible  f o r  
c learance  i n  t he  CoVF-rats. The su rv iva l  of un t r ea t ed  autologous 
E i n  normal o r  CoVF-rats was normal (93.6% and 96.4% respec- 
t i v e l y ) .  

The r e s u l t s  demonstrate t h a t  LTA can render c e l l s  su scep t ib l e  
t o  damage by t he  h o s t ' s  own C' system, e s t ab l i sh ing  t h i s  a s  a 
pos s ib l e  mechanism of t i s s u e  damage i n  n a t u r a l  i n f ec t i ons .  

IMPAIRED ANTIBODY RESPONSE TO BACTERIOPHAGE 
f 989 @X 174 IN JUVENILE RHEUMATOID ARTHRITIS (JRA). . - -- 

Norman T. Ilowite, Hans D. Ochs, Ralph J. Wedgwood. 
Universitv of Washineton. D e ~ a r t m e n t  of Pediatrics. Seattle: Schneider 
children'; Hospital, i e w  ~ ~ d ;  Park, NY. 

Numerous aberrations in cellular and humoral immunity have been 
described in JRA including defective antigen (Ag) and mitogen induced 
lymphocyte proliferation. However, Ag induced antibody (Ab) or  mito- 
gen induced lymphokine production have not been systematically studied. 
To assess the humoral immune response in JRA we injected 8 patients 
intravenously with bacteriophage OX 174, a T cell dependent neoantigen, 
and studied specific Ab responses both in vivo and in vitro, using a phage 
neutralization assay. In vivo Ab responses t o  @X 174 were normal in 3 
patients and quantitatively deficient in 5. Seven patients switched from 
IgM t o  IgG af ter  secondary immunization, 1 failed t o  produce IgG 
antibody. All patients showed deficient in vitro Ag induced Ab respon- 
ses. Spontaneous in vitro Ab production was normal in all patients; 
however, Ag induced Ab responses were deficient in all. Co-culture 
experiments suggested a B cell defect in I patient and a combined B 
cell/T cell defect in the other 7 patients. In vitro interleukin 2 (IL2) 
production by peripheral blood mononuclear cells using PHA or 
ConAlPMA stimulation was low in all JRA patients, Anti-T cell 
antibodies could not be demonstrated in patient sera using indirect 
immunofluorescence and complement mediated toxicity assays. There 
was no correlation between degree of humoral immunodeficiency and 
defective IL2 production, and immunologic abnormalities did not corre- 
la te  with disease subtype, disease activity or the presence of antinuclear 
antibodies or rheumatoid factor. The demonstrated immune defects may 
play a direct role in the pathogenesis of JRA or alternatively represent 
merely a featwe of the  disease. 

CIRCUMVENTION OF UNRESPONSIVENESS TO POLYSACCHARIDES + oan IN IMMUNODEFICIENCY DISEASES WITH OLIGOSACCHARIDE- ' yy" PROTEIN CONJUGATE VACCINES. Richard A. I n s e l ,  Porter 
W. Anderson, Univ Rochester Med Ctr ,  Dept Peds, Rochester,  NY. 

Vaccines composed of Haemophilus inf luenzae  b capsular  poly- 
sacchar ide  (PRP) oligomers coupled t o  d iph the r i a  toxoid  (DTd), 
(DTd-ol), have been shown t o  induce an t ibod ie s  (Ab) t o  PRP a f t e r  
r e o e t i t i v e  immunization (imml of  i n f a n t s  a t  ages a t  which t h e r e  

A -  . , - 
is  no response t o  PRP vaccine. To f u r t h e r  examine t h e  immuno- 
g e n i c i t y  o f  DTd-01, a 3-yr-old c h i l d  with t h e  Wiskott-Aldrich 
syndrome (WA) and a 7-yr-old c h l l d  with i s o l a t e d  IgG2 subc l a s s  
def ic iency (G2-) who had both  f a i l e d  t o  produce Ab following 
two imms with p u r i f i e d  PRP were then i m m  3X with DTd-01. Anti-  
PRP Ah, pg/ml, increased a s  follows: 
WA: pre-0.07, lo-0.08, 2"-0.14, 3'-1.1. 
G2-: pre-0.08, 1'-0.24, 2'-0.91, 3'-3,9, 
Both ch i ld r en  produced a normal Ab t i t e r  t o  DTd a f t e r  t h e  f i r s t  
imm. The a n t i l ~ ~ ~  Ab i so type  induced by DTd-01 was almost ex- 
c lu s ive ly  t h e  IgG i so type  i n  WA and both  IgG and IgM i so types  i n  
G 2 -  Over 90% of  t h e  anti-PRP Ab of  t h e  IgG i so type  was of t h e  
IgGl subclass  i n  both  WA and G2-, h u t  IgGZ subc l a s s  Ab d id  i n -  
c r ea se  a f t e r  i m m  i n  both WA and G2- and was n o t  de t ec t ed  preimm. 
The Ab l i g h t  chain  was predominately kappa type. Analyt ica l  
i s o e l e c t r i c  focusing patterms of  Ab showed a r e s t r i c t e d  number 
of  IgG Ab clonotypes. These r e s u l t s  suggest  t h a t  t h e  poor r e -  
sponse t o  polysacchar ides  i n  some immunodeficiency d i s ea se s  can . . 

est concentration of 8x10-'M icont.z2d36 vs HC 17.c11.4 m l e s / l ~ ' c e l l s  p(.& bk bypassed by i m m  with o l igosacchar ide-prote in  conjugate 
and Cont. 22.c3.84 vs HC 10.d1.4% p(.034 respectively).Further studies of PMN vaccines and o f f e r  i n s i g h t  i n t o  t h e  response of young i n f a n t s  
bacterial killing and degranulation in vitro are in progress to be followed by& t o  DTd-01. 
viva studies using phamcological doses. - 
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