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PATHOGENESIS OF  P A R A I N F L U E N Z A  VIRUS (PV )-INDUCED 
CROUP: ROLE OF DEFICIENT REGULATION OF CELL-MEDIATED 

m10261MMUNE RESPONSE A N D  IGE PRODUCTION. R .  Welliver*, 
M .  %, 0. E, SUNY and Chi ldren 's  Hospi ta l ,  ~ 6 f f N . Y .  - 

We stGdied chi ldren with croup (C) o r  upper r e sp i r a to ry  i l l -  
ness (URI) alone due t o  PV t o  determine i f  abnormal i t ies  of 
immune regula t ion play a ro l e  in the  pathogenesis of C .  The 
presence of PV-specific IgE in nasopharyngeal s ec re t i ons  (NPS) 
was determined by an ELISA t e s t .  Whole blood lymphocyte t r ans -  
formation (LTF) responses t o  PV ant igen were determined in  vitro,  
and histamine was added t o  LTF assays in order  t o  determine the  
degree of suppression of PV-specific LTF responses.  

As expected, pa t i en t s  with C had s i g n i f i c a n t l y  g r ea t e r  t i t e r s  
of PV-specific IgE in NPS than pa t i en t s  with URI alone (mean 
t i t e r  = 4.2 + I vs.  1 .6  + 1, p<0.05).  LTF responses t o  PV 
ant igen were a l s o  g rea t e r  i n  pa t i en t s  with C than i n  pa t i en t s  
with URI (mean s t imula t ion index = 3.7 f 0 .8  vs. 2. * 0.4 ,  
p<0.01).  The addi t ion  of histamine a t  10-8 and 10- M t o  LTF 
assays  resul ted  in a 70% suppression of the  LTF response a t  
each histamine concentration i n  URI p a t i e n t s ,  but only i n  a 36% 
and 40% suppression, respect ively ,  i n  C patient:  (p<0.05).  For 
the  e n t i r e  study group, the  magni tude of histamine-lnduced 
suppression was inverse ly  co r r e l a t ed  with the  peak t i t e r  of PV- 
IgE produced (p<0.01).  Reduced function of a suppressor c e l l  
r egu l a t i ng  both IgE production and lymphoprol i f e r a t i  ve responses 
t o  PV ant igen may under l ie  the  pathogenesis of PV-induced croup, 
and l i n k s  t h i s  d isease  t o  b ronch io l i t i s  and t o  a top i c  d isease  
s t a t e s .  
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THE R O L E  OF INTERLEUKIN 2 IN THE NEONATE. Karl We1 t e ,  
James 0 .  Bussel, Margaret W .  Hi lgar tner ,  and Roland 
Mertelsmann. N . Y .  Hospital-Cornell Med. Ctr., New 

York Ci ty ,  Dept. of  Ped i a t r i c s ,  and Memorial Sloan-Kettering 
Division of Hematopoiesis . 

The development of the In ter leukin  2 (IL2) system of  s ec re t i on  
and response v ia  p ro l i f e r a t i on  has not  been well defined i n  neo- 
na t e s .  We repor t  the r e su l t s  of  cord blood t e s t i n g  of  13 term 
neonates i nves t i ga t i ng  T ce l l  p ro l i f e r a t i on  i n  response to  PHA 
and OKT3, IL2 production, and response t o  exogenous highly puri - 
f i ed  IL2. The t ab l e  divides the pa t i en t s  i n t o ~ 3  groups: 

PATIENTS N PHA PHAtIL2 OKT3 OKT3tIL2 IL2(OKT3) 
n l P H A . n l n K T 3 6  165 171  93 161 1.4 

+PHA& 6 ~ 7 3  1 26 81 3 80 <0.2  
TOTAL 13 137 147 51 140 0.9 

I t  i s  c l e a r  t h a t  neonates have good responses t o  PHA but  va r i -  
able  responses t o  OKT3 (group 1 vs. group 2 ) .  These depressed re- 
sponses t o  OKT3 co r r ec t  exuberantly t o  normal with exogenous IL2 
and the IL2 measured i n  supernatants  i s  s i gn i f i can t ly  lower in 
group 2 pa t i en t s  than i n  group 1, suggest ing t h a t  IL2 receptors  
a r e  present  on the ce l l  surface  but  IL2 i s  not s ec re t ed .  This 
discrepancy has previously been seen only in pa t i en t s  recoverlng 
from bone marrm t ransplanta t ion and may help  expla in  develop- 
ment of  the  immune system in neonates and implies a poss ib le  
t he rapeu t i c  ro le  of IL2. Further s t ud i e s  i n  progress include 
c l i n i c a l  comparison of groups 1 and 2 ,  i d e n t i f i c a t i o n  of a n t i -  
OKT3 binding (OKT3 i s  p a r t  of  the  ant igen recognition complex) 
and the ro l e  of macrophages/ILl. 
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RESISTANCE OF GROUP B STREPTOCOCCI(GBS) TO K I L L I N G  BY 
OXYGEN METABOLITES. Christopher g .  Wilson, William M. 
Weaver.(sponsored by A .  Smith) Child.  Ortho.Hospita1 

and Univ. of Washington, Dept. of Ped i a t r i c s ,  S e a t t l e ,  WA. 
Known r i s k  f a c t o r s  fo r  ea r ly  onset GBS seps i s  include lack of 

s p e c i f i c  antibody, densi ty  of maternal colonizat ion and prema- 
t u r i t y .  An add i t i ona l  proposed r i s k  f a c t o r ,  i s  decreased product- 
ion  of microbic idal  oxygen metabol i tes  by phagocytes of suscep- 
t i b l e  newborns(NB). However, GBS lack ca t a l a se ,  produce and re- 
l e a s e  H20 , and thus should be r ead i ly  k i l l e d  by phagocytes with 
a diminisled r e sp i r a to ry  bu r s t .  Surpr is ingly ,  CSS III  were equal ly  
o r  more r e s i s t a n t  than Staph aureus (SA) to  reagent H202(60 min 
assay,  n=5-7): log cfu/ml a t  none, ~ o - ~ M ,  5x10-3~,  ~ O - ~ M  H202 
for  GBS=7.1,7.3,5.81)3.1* and fo r  SA=7.2,6.6,4.5*,4.4*-(*p < 0.001 
vs  none). Resul ts  with other s t r a i n s  of GBS were s imi l a r ;  Group A 
s t r e p  were more suscep t ib l e .  Neither GBS nor SA were k i l l e d  i n  60 
min by a xanthine oxidase-acetaldehyde - Few - EDTA system by 
a f l u x  of 0.7 m o l e s  O2/ml/min; both were k i l l e d  by 3.5 nmoles 
02/ml/min. K i l l i ng  of both was i nh ib i t ed  by omission of FeW or  
EDTA and by add i t i on  of mannitol,  c a t a l a se  or  superoxide d i s  - 
mutase, suggesting t ha t  hydroxyl r a d i c a l  (OH.) played a major 
r o l e  i n  microbic idal  a c t i v i t y  and was ac t i ve  a t  concentra t ions  -2 

2 loglO l e s s  than H202 Although GBS lacked ca t a l a se ,  GBS compar- 
ed t o  SA contained more glutathione(G) ( 6 8 . 2 ~ s  0.2 nmoles/mg)and 
G reductasn (44.2 vs 1.3 nmoles/mg/min); SOD and G peroxidase 
were comparable. G may protectGBS from H202 and OH: Defective 
phagocyte production of oxygen r ad i ca l s ,  p a r t i c u l a r l y  OH. a s  
reported by Ambruso(Ped 64:722,1979), may contr ibute  t o  the N B ' s  
s u s c e p t i b i l i t y  t o  GBS. 

INTERLEUKIN Z(IL2) AND MACROPHAGE ACTIVATION FACTOR 
(MAF) PRODUCTION BY NEWBORN LYMPHOCYTES. Christopher- 

m1030B. Wilson, Jud i th  Westall .  (sponsored by A. Smith) 
Chi ldren 's  Orthopedic Hospi ta l  and Medical Center and University 
of Washington, Dept. of Ped i a t r i c s ,  S e a t t l e ,  WA. 

The neonate (NB) i s  suscep t ib l e  t o  severe  i n f ec t i on  wi th  i n -  
t r a c e l l u l a r  pathogens such as  Toxoplasma gondii (T),  r e s i s t ance  
t o  which is mediated by lymphokine (MAF) induced macrophage (M+) 
ac t i va t i on .  We have previously reported decreased production of 
M A F  by NB lymphocytes from cord and per iphera l  blood,decreased 
responsiveness of newborn M+ t o  newborn bu t  not t o  adu l t  MAF, and 
tha t  MAF appears to  be y- in ter feron.  Since y- in ter feron product- 
ion i s  IL2 dependent, w e  assayed I L 2  production by Con A stimu- 
l a t e d  cord and adu l t  blood mononuclear c e l l s  (MC) . MC supernat- 
ants  were assayed f o r  I L 2  by measuring 3~-thymidine incorpora t ion 
by an 1L2 dependent CTLL c e l l  l i n e .  Although lymphocyte t rans-  
formation was comparable (Adult = 37822 + 5795, NB = 38418 + 2105 
cpm, n s l l ) ,  NB lymphocytes produced more IL2 (Adult= 543 + 126, 
NB = 2414 + 631 uni ts /ml ,  n = 11, p < 0.005). I n  c o n t r a s t ,  NB 
sups d id  no t  i n h i b i t  r ep l i ca t i on  of T i n  M$ (T per vacuole a t  2011- 
con t ro l  = 5.0 + .3 ,  + NB sups = 4.2 + .3 ,  NS) whereas adu l t  sups 
d id   va vacuole = 2.9 + .2 ,  p < 0.05, n = 3 ) .  Unstimulated cord 
and adu l t  MC d id  not  r e l ea se  I L 2  o r  MAE. These r e s u l t s  suggest 
a d i s a s soc i a t i on  between IL2 production and r e l ea se  of MAF by 
cord lymphocytes, which may con t r i bu t e  t o  the N B ' s  s u s c e p t i b i l i t y  
t o  i n f ec t i ons  with i n t r a c e l l u l a r  pathogens. 

VIRAL IMMUNE RESPONSES OF PROFOUNDLY DEAF STUDENTS 
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HUMAN PLACENTAL CELLS AS REGULATORS OF 

1028 AGED 19. Lowell L. Williams (Sponsored by Dwight A. LYMPHOCYTB FUNCTION. Raoul L. Wolf (Spon. by 
Powell) Dept. Ped i a t r i c s .  Ohio S t a t e  University Col- Samuel P. Gotoff); Pritzker School of Medicine, Univ. of 

lege  of Medicine. Columbus. Ohio.43205 Chicago: Michael Reese Hoso. & Med. Cntr: Deot. Peds.: Chicago. . - - r -  - - - - -  7 - -  
We compared the  v i r a l - spec i f i c  i&ni ty  of  6 profoundly deaf A nzrmal fetus is an a l l igr i f t ,  yet is tolerated by maternal immuno- 

s tudents  born in 1964 with congenital  rubella(CR) with t h a t  of  logical mechanisms. We have used soluble inhibitorv factor @IF) t o  
10 same-aged s tudents  profoundly deaf from other.causes(0b).  No 
defects  o the r  than hearing l o s s  and mild r e t i n i t i s  were present .  
We measured GAM imnunoglobulins(1g) , v i r a l - spec i f i c  antibodies(Ab) 
and in v i t r o  lymphocyte s t imula t ion indices  (SI)  agains t  7 heat- 
k i l l ed  v i ruses ,  e t i o l o g i c a l l y  l inked with deafness.  The presence 
of prostaglandin-dependent lymphocyte suppression was determined 
by SI a f t e r  indomethacin (IMC) addi t ion .  

C R  vs OD s tudents  had lower rnean rubel la  Ab t i t e r s  (1:29+9 vs 
1:52+29. p=0.05) and lower mean rubel la  SI  (3.5+2 vs 22.9+1r; p<  
O.00i). Rubella SI were not increased a f t e r  I K i n  t he  CR-group. 
SI agains t  o the r  v i ruses  were comparable in t he  CR and OD s t u -  
dents.  In con t r a s t  t o  the  CRs, 9 of 10 ODs had increased SI t o  
one o r  more v i ruses  a f t e r  1MC.indicating suppressor a c t i v i t y .  
Idorma1 l eve l s  of Ig were present  in a l l  CRs but only 3 of 10 ODs. 

The f inding of inmune to lerance  agains t  rubel la  v i rus  in t he  
CR group i s  a recognized event  following i n t r a u t e r i n e  exposure 
t o  the  v i rus .  We demonstrate i t s  pers is tence  f o r  a t  l e a s t  19 
years .  The f inding of IMC-abrogated suppressor a c t i v i t y  and a l -  
te red  Ig in these  OD s tudents  suggests t h a t  t h e i r  deafness,  i f  
v i ra l ly-associa ted ,  d i f f e r s  in t iming, o r  involves immunologic 
responses d i f f e r e n t  from those following congenital  rubel l  a.  

st;dy this phenomenon. SIF, a product of normal T "lymphocytes and 
of the JEG-3 choriocarcinoma cell line, blocks proliferative and 
antibody-producing responses of mononuclear cells. 

The villous surface of 5 normal human placentae was digested with 
collagenase t o  free cells that were predominantly multinucleated giant 
cells. After 5 days of standard culture, we assayed cell-free conditioned 
culture medium (CdM) for SIF content by measuring suppression of 
PHI thymidine incorporation ([~HITD-I) into lymphocytes stimulated 
by low-dose phytohemagglutinin. Significant suppression (p<0.001) was 
noted: 25,847:8,007 cpm ( m e a n + ~ D )  was reduced t o  359f272 cpm 
by full-strength CdM and t o  3,474?1,949 cpm by half-strength CdM. 

SIF can be characterized by a noncovalently linked subcomponent, 
lipid suppressor substance, which was isolated from SIF in CdM by 
extraction into organic solvents and by thin-layer chromatography. SIF 
also appears to  suppress lymphocyte response via a subpopulation of 
mononuclear cells. SIF-CdM likewise induced the development of cells 
that suppressed  HIT^-I from 30,625?3,013 cpm t o  14,487?1,496 cpm. 

Normal placental multinuclear cells thus release an SIF-like 
substance into culture fluid. Our findings support the hypothesis that 
the placenta modifies maternal immunologic mechanisms of rejection. 
Aided by Basil O ' C o ~ o r  Starter Research Grant C5-347, March of 
Dimes Birth Defects Foundation. 
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